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I. On the identification of the ancient town of Tagara.

By Md. Abdul Aziz. Gmnrminicated by the Joint
Philological Secretary.

Several towns have been identified with Tagara, aad Dr.
Fleet's dictum (Ter) appears to have been accepted' as final.

But I venture to reopen the question as I have formulated a
theory concerning it from the facts mentioned by Ptolemy and
Arrian

.

J

I summarise below the points on which, in my opinion,
the identification of Tagara should be based in accordance
with the details given by Ptolemy and Arrian, as also on certain
facts of historical importance concerning it.

(i) That Tagara was situated to tlie north of the river
Godavari.

(ii) That Tagara and Paithan were the two principal rnarts
in the Deccan, and that all kinds of merchandise throughout
the Deccan were brought to Tagara, and from there conveyed
on carts. to Broach.

(iii) That the manufactures of the East Coast (Kalinga)
were taken to Tagara.

(iv) That on the advent of the Greeks in the Deccan, some
time before the Christian era, Tagara was the metropolis of a
large district,

(v) That native traditions point to some ancient city near
Nander and Dharampuri on the Godavari as the first capital

of the country.
(vi) That it is well known that, in the middle of the first

century a.d., the seat of his kingdom was removed from Tagara
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to Paitlian by Raja Salivahana, and this was done to enable
him to be better able to stem the tide of invasion from the
north by the Parthian satraps of Guzerath.

(vii) That it was 10 days' journey east of Paithan.
On the strength of these points of identification, I identify

"Nagram, a small vilJipe in the Sironcha Tahsil of the Chanda
District, C.P., and situated just at the confluence of the rivers
Pranhita and Godawari, with the ancient Tagara.

I will now work out my theor^^

(i) Nagram is situated on the northern bank of the river
Godawari. No other town attempted to be identified with
Tagara fulfils this condition.

(ii and iii) All the other towns identified except Kolhapur
are within a radius of about 100 miles from Paithan to the
north, west and south. Of all these places Ter (The Tagara of
Dr. Fleet) is perhaps a little nearer the east coast than Pai-
than. Ptolemy and Arrian state that the manufactures of the
east coast were taken to Tagara, and thence were conveyed on
carts to Broach. Paithan and Ter are situated almost on the
same line north to south. Traffic from Ter to Broach must
pass through Paithan. A glance at the map will bring home
this fact. But the ancient authors mention that merchandise
was conveyed from Tagasa to Broach direct and not through
Paithan, which was an independent and separate trade centre.
This proves that Tagara must have been situated somewhere
to the east, north or west of Paithan and not on the trade
route leading from the east coast to Paithan. It could not
be to the north or south as in that qase this presumption
would militate against the assertion of the ancients that the
manufactures of the east coast were brought to Tagara ; Pai -

than would be nearer, and commerce would naturally gravitate
to the nearest market and distributing centre.

These considerations preclude the idea of Tagara being
situated to the north, west and south of Paithan and its neigli^
bourhood. Nagram satisfies all the conditions mentioned bv
Ptolemy and Arrian. It is about 250 miles right to the east
of Paithan, and pleasantly situated for a trade centre at the
junction of two great water courses. It is much nearer the east
coast than Paithan and other identified places, and is easilv
approachable from the east coast in all seasons, being connected
with it by the river Godawari which is navigable to native
craft all the year round. It is at too long a distance from Pai-
than to interfere with the development of both as emporiums
of commerce. Ter and other places are too neaf Paithan to
admit of their successful development and becoming principal
marts.

(iv and vi) About the beginning of the Christian era, the
Greeks found Tagara the capital of a kingdom. No other
interpretation can be put on the phrase " Metropolis of a dis-
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trict/' Paithan is not mentioned as occupying such a posi-

tion.

It is an accepted historical occurrence that Raja Salivahana
removed his capital from Tagara to Paithan in the first century,

A.D., to enable him to be better able to stem the tide of inva-

sion from the north by the Parthian satraps of Guzerath. This
historical fact will lose its value and import if any one of the

towns claiming identification is admitted to this distinction.

There can be no meaning in the transfer of the seat of Govern-
ment from one place to another within such a short radius w hen
the object for which the removal was effected is considered.

The ticle of foreign invasion could be as easily checked from
the several places in the proximitj^ of Paithan as from Paithan
itself. But the transfer from Nagram would be jitstifiable

and reasonable on all grounds. It is too far to the east to

enable one to control the operations on the frontier somewhere
in Berar for chastising the foreign invaders in tlio^^e times of

slow and laborious communication.

(v) Native traditions in the country around Nagram point
to it as the capital of king Salivahana. lu ,the vicinity of

Nagram there are four towns—Kaleshwar, Chinnoor, Mantheni,
and Dharampuri—that are old seats of Brahmin learning and
culture. In these places Nagram. has the reputation of being
the locality famous for the exploits of the Potter King. There
the learned pandits refer to Nagram as the capital of Raja
Salivahana even in common talk. Nagram is historical!}^ as-

serted as the capital of Raja Salivahana.

Traditional evidence is thus entirely in favour of Nagram
being the ancient Tagara.

(vii) The Greeks mention Tagara as 10 days' journey east

from Paithan. Here the expression '-' 10 days' journey " can-

not be accepted in its literal sense rigidly. In olden times
before the advent of the railway travelling was measured by
stages, each stage being supposed to be covered in a day.

Stages were never fixed to be equidistant, but the convenience

to be obtained at each stage or halting place governed the

motive about their fixation. The idea was that the halting

place for the day should be in a locality where the travellers

could procure travelling requisites if necessary together with
the general necessaries of life. Consequently some stages were
extraordinarily long, others exceptionally short.

Again, the military stage is vastly longer than the commer-
cial stage or the pilgrim's stage, and it cannot be definitely

guessed as to which stage is meant here. The expression is

vaguCj and no importance can be attached to it excejit to the
direction mentioned. Nagram is right to the east of Paithan.

Besides these seven data for identification there are two
other points which I would like to dilate upon.
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(1) The present name ^' Nagram " of the place.

(2) The mention of Tagarapura, etc., in the inscriptions

of the sixth and seventh centuries, a.d.

(1) Nagram is the Tekigu form of Sanskrit nagar which
means a city. It is absurd to dub a small hamlet of 100 or 150
huts a city without any prefix to denote the name of the
founder or something about its foundation as is generally 'the

case. How came an obscure village like Nagram to be called
a cit}''—pure and simple ? This question can be solved in one
way onl3^ It is a remnant of its ancient greatness. The col-

lo<luial appellation has remained to signify its past existence.
I will explain my idea from two modern examples.

The people of the territory around Hyderabad call it

simply ' Shahar ' = city or Patnam (in Telugu) — city. In private
correspondence also it is mentioned as such. In ages to come
Hyderabad will remain in the common parlance of the country
as ' shahar ' or ^ Patnam ' and no more.

Pataliputra is the ancient name of Patna. Patna means a
city- People of the surrounding country called it Patna in the
days of its greatness and glory, and the same common appella-
tion remained attached to it even after it fell and was lost to
history.

(2) Tagara was the first capital of the first historical dynasty
of the Deccan. Naturally it came to be regarded as the seat and
embodiment of political power and greatness by the people, and
a halo of past splendour and glory grew round it as centuries
rolled on even after it had ceased to be a metropolis. This
sentiment must have gained support also from the great shrine
of Kalishwar that is separated from Nagram by the river
Godawari and which is an important place of Hindu pilgrimage.
It is a characteristic of Indians that they attach importance
and greatness to every thing ancient and enveloped in legend-
ary mist and try to connect themselves w^ith it in some way or
other. You will find every Sardar of the Maratha country try-
ing to trace his descent from the followers of Shivaji and every
respectable Muhammadan family in the U.P. and Deccan claim-
ing hereditary connections with the dignitaries of the Great Mo-
ghals. Similarly every subsequent dynasty in the Deccan
attempted to show themselves off as the successors of the great
dynasty, hence the expression '' Lord of Tagarapura '' etc.

On the grounds and reasons discussed above I identify the
modern Nagram w^th the ancient Tagara.



2* A Progress Report on the Work done during the

year 1917 in connection with the Bardic and Historical

Survey of Rajputana.

By Dr. L. V. Tessitori.

General Remarks.

During the year under review the progress of the work has
been regular and satisfactory^ for which not a small part of

credit falls on the sympathetic and* unfailing support of the

Bikaner Darbar. The only difficulty experienced was due to

insufficient personnel, but this insufl&ciency depended on un-
favourable circumstances which could not be temedied, and on
the other hand the difficulty affected myself^ in that it made my
task heavier, rather than the progress of the work. Certainh^

the exploration of the district could have been more extensive

if a traveller had been available for all the twelve months of

the year, but in other respects I think I can say that the work
suffered no hitches.

At the beginning of the year I had two employees : an assis-

tant in the person of Baratha Kisora Dana, whose services had
been kindly lent to the Survey by the Jodhpur Darbar since July
21, 1916 ; and an explorer in the person of Vithii Sita Rama. But
early in April the Jodhpur Darbar intimated that they desired

Baratha Kisora Dana to revert to his former duties in the

Tawarikh Jlehkma at Jodhpur, and so I lost him at the end of

the same month. The man, iu spite of his complete ignorance of

Sanskrit and English and his inaptitude for critical work, was
a great help to me in going through bardic manuscripts, as of

all the bards I know he is the one who can understand the

meaning of old songs best. Therefore his loss was a great blow
to me, and all the more so in that I have been unable to re-

place him. The profession of a bard having long ceased to be
lucrative and even remunerative^ it has been so much neglected

during these last years that the very sons of those who were
honoured by the title of kaviraja twenty or thirty years ago,

now hardly understand Diugala better than an ignorant Italian

peasant can understand the Latin of his Church. Happily, the

more I become familiar with the bardic literature, the more
easily can I afford to do without an assistant, but the amount
of work increases as I have to do all by myself.

The explorer Sita Rama discharged his duties almost un-

interruptedly, though with much slackness during the summer
months, from January 1st to about the end of September,
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when he fell a prey to that terrible fever epidemic which rav-
aged this part of the desert after the rains. The fever dis-
abled him for over two and a half months, and it was only on
December 15th that he rejoined my service. As I had previ-
ously realized that a single explorer was not sufficient for a
State of so vast a territory as Bikauer^ I soon found that my
difficulties were enormously increased by the temporary loss
of the only man I had, and lost no time in looking for two ad-
ditional explorers. -These, however, could not be found until
December 6th, and December 13th, and both of them had
hardly finislied their training by December 31st. Their
names are

: Sadu Jora Dana of Vikasara, and Baratha Deva
Karana of Mathaniya. It is now proposed to keep all the
three explorers working simultaneously not only in order to
make up for the time lost during the last year, but also in
order to complete as soon as possible the whole exploration of
the Bikaner territorv.

A copyist was employed for two months only, during Sep-
tember and October, after which the post of a copyist was
definitely abolished as it imposed upon me a continuous surveil-
lance and in spite of all my efforts would never give satisfactory
results. Following a suggestion by Sir George A. Grierson, I
have now made arrangements for the acquisition of a rotogra-
phical apparatus, which will enable me to copy manuscripts in
facsimile, thereby saving time and avoiding "errors of amanu-
enses.

When
co-operation with the Archaeological Survey°of India, in August
1916,' I was entrusted with the collection of materials for
the compilation of a list of the archaeological remains in the
Bikaner State, I had thought I could easily do the archaeologi-
cal exploration of the district simultaneously with the search
for manuscripts and inscriptions which I was making in connec-
tion with the Bardic and Historical Survey. A few months' ex-
perience, however, soon taught me that' I was mistaken, and
now, after more than a year, I do no longer feel inclined to
underrate the magnitude of the new task which I have taken
upon myself. M^ a
toncal Survey of Rajputana were already very onerous. esx>e-
cially when I was labouring under the difficulty, not to say im-
possibility, of obtaining a competent assistant; and I now find
that the new task has nearly duplicated them. The chief prob-
lem is how to find the time for everything. On one side the pa-
tient desk work of going through bardic manuscripts, preparing
critical editions of bardic texts, compiling catalogues, examin-
ing and deciphering inscriptions, revising proofs, and attend-

I See "Progress Report, etc." for 1916, in Journ, As, Soc. of Be,,
vol. xiii (N,S.), 1917, pp. 195-6.
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ing to the oflScial correspondence ; on the other the hardships
of long excursions under the most uncomfortable circumstances
rendered still more uncomfortable by the necessity of making
haste in order to save the most possible time, and the conse-
quent task of writing reports on the places explored. The
difficulties, as far as the exploration is concerned, have been
greatly increased by the particular conditions prevailing in the
Bikaner State, where the distances between one village and
another are often enormous, and the camel is the only means of
conveyance available. To cope with these difficulties, I have
been forced to make all my tours longis itmeribus, and I believe
that by the rapidity of my camel marches I have established a
record which no archaeological explorer will ever be able to
beat. Wy enthusiasm for the work has. of course, always sus-
tained me, but if I could be given more time to discharge'allmy
different duties in less haste, it would certainly not be to the
disadvantage of the work, v

Editokial Woke:.

The collection of the commemorative songs referring to
the Rulers of Bikaner, which, as mentioned in the last " Pyo-
gress_Report,'' ' had been started under the title of Vikanera rl
Jcavita, was enlarged durhig the year, and almost brought to
completion. The work might have been sent to Press, but it
has been detained in the hope that some new manuscript
containing old songs might yet com- to light in consequence of
the search which is being made in the district.

The two poems on rava JetaSi {JetaSl ra Chanda) also
noticed in the last "Progress Report,'' have been examined
and studied, and one of them, the shorter one which is, per-
haps, the more valuable and the better preserved of the two
and the name of whose author is known, has been selected
for publication. In this case, too, the sending to Press of the
poem has been deferred, to see if any other manuscript comes
to light, in the meanwhile, to help to elucidate such passages
as are not sufficiently clear in the two manuscripts that are so
far available.

A ncAv work which was taken into hand and also brought
to completion, so far as the preparation for the Press is con-
cerned, is the edition of the Veli Krisana RiiJcamam n, a
Dingaja poem composed by Rathora raja Prithi Raja' of
Bikaner in the year Sarpvat 1637 (1580-81 A.D.). Prithi Raja
was a younger brother of raja Raya Singha, and a man who
played a certain part at the Court of the great Akbar. He
was a gallant chief and at the same time a poet of great ability,
and his memory is much cherished in the Bikaneri tradition

1 Journ. As. Soc.ofBe,, vol. xiii (N.S.), 191 7, pp. 195-252.
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where he is represented as a pious man gifted with a super-

natural power of divination, and many anecdotes are related

concerning him. As a poet, he occupies a very prominent

place among the bards of the period, and is the author of

many gitas on contemporary personages and events. The
** Veli." mentioned above, is his great chef d'ceuvre, and the

enormous diffusion which this work had in Rajputana till about

a century ago, is the best evidence of its excellence. That it

is no longer popular to-day is simpl}' due to the fact that the

difficult language in which it is couched, is no longer under-

stood by the average reader. The poem is, of course, in

Dingala, and though the subject—the story of the rape

of Rukmini by Krsna and the sequel of their loves down to

the birth of Pradyumna—is not bardic in itself, the treat-

ment is bardic, the form is bardic, and the language is bardic.

For my edition I have utilized eight manuscripts, mostly local,

the oldest of which is dated in the year Samvat 1673, only

thirty-six years after the composition of the work. The
'*Veli" has had several commentaries: the earliest, which
probably goes back to the very time of the Author, is in Old
Dhudhari, or Old Eastern Rajasthani ; two others are in Old
Maravarl, or Old Western Rajasthani ; and lastly there is one
in Sanskrit composed by a vacaka Saranga at Palhanapura in

the year Samvat 1678. Copious extracts from the various

commentaries have been given in the Notes to the text, and
it is hoped that they will be found of great help in under-

standmg a work which is by no means of easy reading.

The cataloguing of the manuscripts found in the Bikaner
State has been continued, and the compilation of fasciculus ii

of Section i, Part ii of the Descriptive Catalogue of Bardic and
Historical Manuscripts, has been taken in hand.

All the materials locally available for the History of

Bikaner have been examined and collated, and I expect I shall

be able to begin the compilation of the work soon after finish-

ing my winter touring this year.

Publishing.

m
end of 1916, namely: (1) the Vacanika Ratana SingJiaji ri

3Iahesadasdta rt, (2) the fasciculus i oi Descriptive Catalogue of

Bardic and Historical Manuscripts, Section i : Prose Chronicles,

Part i: Jodhpur State; (3) the fasciculus i of Ditto, Part ii

:

Bikaner State ; and (4) the fasciculus i of Descriptive Catalogue

of Bardic and Historical Manuscripts, Section ii : Bardic Poetry,

Part i: Bikaner State, three were completely printed off

during the year, but only one was issued before December
31st. This is the fasciculus of the Descriptive Catalogue dealing

with manuscripts found in Jodhpur. As the Jodhpur Darbar
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refused to pay for this fasciculus, the Press bills had to be

debited to the Bibliotheca Indica fund with the Asiatic Society

of Bengal. The Vacanika has been printed at the joint ex-

pense of the Darbars of Ratlam, Sitamau, and Sailana,

three States Avhich on account of their connection with Ratana
Singha, the hero of the poem, are especially interested in the

publication. The two other fasciculi of the Descriptive Cata-

logue, dealing as they do with manuscripts found in Bikaner,

are printed at the expense of, the Bikaner Darbar.

Under the new arrangement, all the publications of the

Survey are made by the Asiatic Society of Bengal in a special

section of the Bibliotheca Indica. The cost of printing, etc., is

charged to the particular Darbar conceruedj and only in cases

when the latter disclaim the obligation, is met from the Biblio-

theca Indica fund. But there are good reasons for believing

that the case of the Jodbpur Darbar will not be repeated,

and the fact of the Darbars of Ratlam, Sitamau, and Sailana

coming spontaneously foi^wardto bear the cost of printing the

Vacanika merely from the idealistic motive of the connection

of their families with Ratana Singha, is a sign which clearly

indicates that the Survey has kindled some interest in the

Rajput States, in spite of any strange things that may happen
in Jodhpur.

Exploration.

As the full Report on the results of my touring will be

published by the Archaeological Survey of India, in a separate

volume, when completed, it will be sufficient for me here to

give a brief notice only of such discoveries as directly interest

the history of Rajputana in general and of Bikaner in particu-

lar. Out of the places personally explored by me during the

year, the following were found to be archseologically or his-

torically interesting and have consequently been described in

the full Report: (1) Sobhasara (Jan. 11th), Bhakhala, Mera-

sara, Surasara (Jan. 12th), Pugala (Jan. 13th-14th), Ramasara
(Jan. 15th), Bhavanlpuro, Jemalasara (Jan. 16th), Kahunl
(,Ian. 17th); (2) Sujanagadha, Msdeto (Jan. 21st), Gopala-

puro (Jan. 22nd), Vidasarix, Caravasa (Jan. 23rd), Chapara

(Jan. 24th); (3) Purabadesara (March 4th), Pallu, Kajasara

(March 4th-5th)
; (4) Bhatanera or Hanumanagadha (March

25th-26th); (5) Suratagadha (April 3rd, Dec. 28th-29th), Ran-

gamahal (April 3rd), ManikatherJ (April 4th), Vadopala (April

4th, Dec. 29th), Ka]l Vanga (April 4th-5th)
; (6) Ratanagadha

(July 31st) , Ladhasara (August 1st), Khangara, Gaurisara, Jaleil

(August 2nd) : (7) Udasara (August 14th), Sardarsahar (August

15th); (8) Palhano (Nov. 11th); (9) Vikasara, Roro, Kavall-

sara (Dec. 20th)", Sarudo (Dec. 22nd), Bhadalo, Pacii (Dec.

23rd), Kiidasu (Dec. 24th).

In spite of the fact that Bikaner is perhaps the poorest



10 Journal of the Asiatic Society of Bengal. [N.S., XV,

State in Rajputana in respect to archaeological monuments,
and this chiefly on account of scarcity of stone, the results of
the exploration have so far been encouraging and remunerative.
The most important discovery was made in the northern part
of the State where, along the dry bed of the Ghagghar, a very
interesting archaeological field was traced and Buddhist relics
were found referable to the period of the celebrated Gandhara
school. But this find falls within the sphere of archaeology
proper, and I cannot deal with it -here. With reference to the
history of Rajputana and of Bikaner, the most noteworthy re-
sults of the exploration were obtained from the devalls. The
scarcity of stone seems to have never prevented the Rajputs
m the country from erecting to the memorv of their dead these
lapidary monuments, which together with their inscriptions,
were meant to last as long as the sun and the moon, and to
acquamt all the ages to come with the name of the Chief who
spilt his blood m battle and of his female folk who were burnt
ahve on his pyre. In Bikaner, devalis are as common as in any
other Rajput State.

^
Historically, these monuments are very im-

portant because the inscriptions which are always engraved upon
them, have preserved to us with the greatest possible accuracy
the name of the Chiefs who ruled over the country and the dates
of their death. Unfortunately, many of the oldest inscriptions,
mstead of lasting as long as the sun and the moon, have been
completely cancelled by the secular action of the sand blown
agamst them by the winds of the desert, and other important
devalts have been lost or utiHzed for building purposes, and
therefore a great part of the information contained in the
devah mscriptions is lost for us to-day.

Naturally, the oldest devaU» are also the most interesting.
The period v^hen the devalt monument was first introduced
into use, in the Bikaner tract at least', may be approximately
fixed, I think, at about the middle or the later half of the
Samvat century UOO. It seems that before this date the
fiinction of the devali w^s performed by the govardhana. At
Bhadalo. a village about 45 miles south of Bikaner, close
to the Jodhpur border, I discovered a group of devaUs be-
longing to the very earliest period, one among which was
dated in the year Saravat 1191. The information supplied
by the mscriptions on these devalza is new and verv interest-
ing. They all refer to Chtkanas, a Rajput tribe now gener-
ally considered to be a subdivision of the Bhatis. and contain
sufficient evidence to show that between the later half of the
Sam vat century 1100 and the earlier half of the Samvat
century 1200, a family of Chikanas ruled over Bhadalo and the
adjommg villages with the hereditary title of rams.

Next to the above-mentioned find in importance comes the
discovery of a group of Mohila devalis at Chapara, a village
about 70 miles east south-east of Bikaner. These are dated in
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the earlier half of the Samvat century 1300, Chapara was one of
the two capitals of the Mohilas, a branch of the Cahuvanas or
CahamanaSj who with the hereditary title of rams for at least

two centuries held under their sway a very large tract of coun-
tr}^ in what is now the south-eastern part of the Bikaner
State, till they were subjugated by the Rathoras in the early
decades of the Samvat century 1500, Their other capital was
Dronapura, a place only 6 miles away, near the modern Gopaja-
puro. The devalts found at Chapara have preserved to us two
names and two dates of the Mohila rdnas, which do not quite tally

with the genealogical list furnished by Muhanota XenaSi, the
only source of information for the history of the Mohilas that
has been accessible to this day, viz. rand Sahana Paja who died
in the year Samvat 1311, and rand Ararako (his son ?) who died in

the year Samvat 134S. Another Mohila devalt, a centur}^ older,

was found at Sardarsahar, about 43 miles north of Chapara.
Unfortunately, the inscription on this devall is so effaced
that only the date Samvat 1241 and the name Moliila Inda
Pala (probably the father of the deceased) is legible to-day,
but all the same the record is important in that it gives an idea
of the extent to which the Mohilas were spread over the coun-
try in those earl 3?' days.

Another group of devalis dated in the earlier half of the
Samvat century 1300, was found atKavallsara, a villaore about
36 miles south of Bikaner. Unfortunatelv, onlv one of the
mscriptions engraved on these devalis has been preserved in a
legible form. This commemorates the death of Sakhalo Kamala
Si, the founder of the village, which took place in the year
Samvat 1328. Evidently, the whole group refers to Sakhalas,
probably a lateral branch of the Sakhala ranas who ruled over
Jagajil and Raslsara.^

Several important devalis throwing light on the history
of the earliest Rathqra colonizers of the Jarigaja country, have
been found in the southern part of the State. At Palhano, 14
miles south of Bikaner, was discovered the devali of Madana
Rinamalota, a paternal uncle of rava Viko, dated in the year
Samvat 1539. On the bank of the Dantolaro nadivo, near Sclrudo

a distance of about 52 miles to the south of Bikaner, was dis-

covered the devall of Mandajo Rinamalota, another paternal
uncle of rava Viko, dated in the vear Samvat 1562. At Pacii,

about 36 miles south of Bikaner. were discovered the devalis

of two sons of Udho Rinamalota, a third paternal uncle
of Viko, viz. Pancaina and Sago. Pancaina w^ho, perhaps, was
the founder of Pacu, died in the year Samvat 1568, whereas
Sago died in the year Samvat 1581. The above-mentioned
inscriptions are very important not only in that they supply
us with the correct dates of the particular Chiefs to whom

1 Cfr " Progress Report, etc." for 1916, pp 202-8,
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they refer, but also in that they confirm the statement in the
Khyatas that Madana, Mandalo, and Udho were among those
kinsmen who accompanied rava Viko when he left Marwar to
go to conquer the Jangala country.

Others of the inscriptions found supplj- us Avith dates re-

ferring to the ruling family of Bikaner. Among these may be
mentioned : the devali of Purana Mala, a son of rava JetaSi,
which was found at Silavo, near Pacu, and is dated Samvat
1634 ; the devali of Rama Singha, a son of rava Kalj^ana Mala,
which was found at Udasara, near Sardarsahar, and is likewise

{
dated in Samvat 1634 ; and an inscription commemorating the
satJs of raja Dalapata Singha, a son of raja Raya Singha, which
is dated in the year Samvat 1677. The last-mentioned inscrip-
tion wag found in the fort of Bhatanera (Hanumanagadha),144
miles north-east of Bikaner.

Several devalis of the Vidavatas, the descendants of rava
Vido, the uterine brother of rava Vlk6, were found near
Chapara, in that tract of the Mohila countr}^ which they held
under their sway. The oldest of these is the devali of Vido's
son Ude Karana, which gives for his death the year Samvat
1565. It was discovered at Gopalapuro Among the others
are: the devalis of Rama Khetasiota (Samvat 1625), and of
Kumhhakarana Gopaladasota (Samvat 1645), both of which
were found at Caravasa ; the devaU of Goinda Dasa Kesoda-
sota (Samvat 1667), which was found at Vldasara; and the
devali of Asa Karana Giradharadasota (Samvat 1682), which
was found at Chapara,

As a result of the exploration, impressions of 192 inscrip-
tions have been collected and examined during the year. The
oldest among these is dated Samvat 1084, and was brought by
my explorer Sita Rama from Nohara, a small town about 120
miles north-east of Bikaner. It is in northern characters All
the others are later, and in Devanagarl. Ji copper-plate dated
Samvat 1445 and referring to the rule of Manika Singha (for

Manika Rava, one of the Mohila mnas), was found with a
brahmin at Chapara, but on examination was ascertained to
be a later forgery.

No Rajput paintings were found, and the search in this

respect was a complete failure. A few were found, it is true,

in the Bikaner town, but all recent and worthless. There
seems to be very little hope of finding any paintings in the
district.

Two or three good copies of the PritM Raja Raso were
brought by me from Bhatanera, and a few other Bardic
manuscripts were borrowed from the Thakur of Nokho and
from the Caranas of Vikasara and Mandala. These have been
described in the Descriptive Catalogue, A total of 14 manu-
scripts was purchased during the year, all from places outside
the Bikaner State. The number of the manuscripts received
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was 3, and that of the manuscripts copied 9. A list of the

manuscripts received (i?), purchased (P), and copied (Q, is

given below.

Manuscripts Received.

R, 19 : ^\^^\ ^TW ^ TJ^ Wf^ ^m 3icT .

Size 4^" X 10". No. of leaves 15. Loose. Jaiaa.

Written in Samvat 1775 at Malarapura.

Presented by the Jainacarya Dharma Vijaya Suri, March

1917.

R. 20 : TT^fl"ift =^^TTt ^^^^ W^ .

Size 4|" X Ql\ No. of leaves 28. Loose. Jaina,

About 100 years old.

Presented by the Jainacarya Dharma Vijaya Siiri, April

1917.

B. 21 : Hi^^^ *U cJ I .

Size 8" X 6". No. of leaves 43. Fragmentary. Stitched,

but uncovered.
About 70-100 years old.

• Presented by Baratha Deva Karana of Matlianiya, October

1917

Manuscripts Purchased.

P. 23 : ftJC^rwr ^r^ ^^r^^ tt ^Tt,

Size 13" X 8^". No. of leaves 32. Cloth-bound.

old.

Copied at Nokho by Sadu Siva Karana. About 100 years

Purchased in October, ID 17.'

P. 24 : ^^^LlISfiT^Lt?) ^^ Tf^'^^^rr^^ ^cT (incomplete)

,

^

XJW^XK^ ^fcl^^ g^^t^l^ UcT (incomplete),

i For delicate reasons, which I need not specify further, I am obliged

to discontinue the publication of any particulars concerning the plac9

where manuscripts are purchased.
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Size 13" X 8" No. of leaves 58. Fragmentary. Boundbut uncovered. About 100 years old, at the most.
in

^^cT ^ (incomplete),

*T^cT ^T ^^^^ (incomplete).

Size 12*" X 8|". No. of leaves 30 (^,;v^??) Loose Incomplete at the beginning owing to the loss of the first 192leaves. About 200 years old.
m^t xj^

Purchased in October, 1917.

P. 26 : m^ JJ ^^ ^cTT ^^JfJ^ ^ ^rff^,

^f5t ^ W^ Wt3^ ^ ^W^T,

TT^ *fF?rf ^ fUlf^T (incomplete).

^ ^^^^ mf^^ ?T5Rt^T^ ^ ^f^ .

T ^'^%i^'lr
^"^

.
^''- ""^ ^^^^^' 3^' of ^^hich a few blank.

Loose. Written about Sanivat 1905.
Purchased in October,' 1917.

P. 27 :

^^f^Rcrr (incomplete),

Abo 't'Too'j4rs- old!"-
°' ''''™' '' ^°°^^- Fragmentary,

Purcha.sed in October, 1917.
!

» ft 5v

P. 23 : ^m^ -y^lfT ^ t ^ oji^TT ^«J^,

^ K'^ ^ <4 i{J^=iTf%^T (fragment of the end only).

w,f^^ PI""
^^" No. of leaves 10. Loose. Fragmentary

Written in Samvat 1939.
^ ^

Purchased in October, 1917.
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P. 29 : Tf^?:^ t^^^TO mcT (fragmentary)

,

Size 6" X 9". No, of leaves 20. Loose. Fragmentary
Written at Padarii by Pandit Lala Canda in Samvat 1855.

Purchased in October, 1917.

w

Size 6|"x 4|". No. of leaves 14. Bound, but uncovered.

Fragmentary. About 50-100 years old.

Purchased in October, 1917.

P. 31 : ^5R;TJT^T^ -yrr^Tf^ HHR^T^ ^ ^fw^ .

Size 5J"x7". No. of leaves 43. Loose. Fragmentary.
B^d and incorrect writing. Copied by Khiriyo (?) Rama
Canda at Caranavasani in Samvat 1798.

a •

Purchased in October, 1917,
b

P. 32 : ^T^ f^r^^i=^ ^T^ ^ ^if^ wr^ sr^

^

Hi^^i^ .

Size 4" X 61". No. of leaves 41. Cloth-bound, but with
several leaves detached. Fragmentary. About 100 j^ears old.

Purchased in October, 1917.

P. 33 : T^:^^^ ^ ^fcT ^ after l^T,

Size 6" X 9 J", No. of leaves 28. Bound, but uncovered.
Fragmentary. About 70-100 years old.

Purchased in October, 1917:

Size 61'' y 9". No. of leaves 103. Bound, but with some
leaves detached at the beginning and at the end. Copied in

Samvat 1798, partly by Mathena Bakhato and partly by Sevaga
Vasato.

Purchased in October, 1917.
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P. 35 : ^IJ1^4H4LI,

ft ^^wt rr ^^,

iTlcTT^ TJ ^^,

Size 8|" X 6''. No. of leaves 78, Originally leather-bound,
now without cover and with all the leaves damaged by water,
which has caused the ink to fade. Written between Samvat
1729 and 1733 by some Carana.

Purchased in October, 1917.

xjw[ T*5; fti |-^ ff *fi*rr^ m^ ^wf%i= <t wt,
s^

fl^lT^J^T W^t1%^^ ^ ^idTfT fef^ ^T3cn ^
^^^,

gi^^R: jftcT

.

Size 11" X 71". No. of leaves 190. Complete, but for two
or three leaves missing at tlie beginning and at the end.
Leather-bound. Written about Samvat 1900.

Purchased in October, 1917.

Manuscripts Copied.
i

C. 98 : KT^T ^:^?^f^ ^ WT^-it W^y 14 leaves.

From MS. No. 25 of Descr. Cat, Sect, ii, pt. i (pp. 39a-496)

C. 99 : ^n^TT ^< f+if'^ ft %f^ TT^^
4 leaves.

From MS. No. 21 of Descr. Cat., Sect, ii, pt. i (pp. 2a-3a).

4166).

C. 100 : Tjm Wfi: f^:iii^r»»Tt^ ^ ^ W^m, 6 leaves.

From the same MS. (pp. lllb-.n^a).

C. 101 : ^t^ It1% sffTRcT ^ ^"r^f^, 31 1

From MS. No. 22 of Descr. Cat., Sect, i, pt. ii (xlv, pp. 4086-

eaves.
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99a).

C. 102 : ^HtTs^ ^ Wl^, 109 leaves.

From MS. No. 27 of Descr. Cat., Sect, i, pt. ii (c, pp. 31a-

C. 103 : ^*n^ Hlfs^ift ^ ^ci, 5 leaves.

From MS. No. 22 of Descr. Cat., Sect, i, pt. ii (xxiv.

pp. 3586-359&).

C. 104: XJ^ ^t ^ ^TcT, 9 leaves.

From MS. No. 28 of Descr. Gat., Sect, i, pt. ii (a).

C. 105 : fJ^ ^nr^^sff ^ ^^ ^^ 5i^;^fX^^ 3[;j

^rf^^T, 49 leaves.

From the same MS. as C. 91 (pp 1186-1526).

c. 106.: cTwt ^'^JiT^ft^TcT ^ ^rto ^cwt ^ft^nn ?J

, 9 leaves.

From the same MS. (pp. 284-89)-

APPENDIX I.

Rajasthani Chronicles.

Last year in appendix to my '* Progress Report " I gave a
few specimens of bardic poetry, and I propose to do the same
this year with regard to the prose chronicles, the other of the

two great sections in which the bardic and historical litera-

ture of Rajputana is divided. The subject is new and very
important. Though Col. J. Tod first in his "Annals and An-
tiquities of Rajasthan '* and Mr. A. K. Forbes afterwards in his
" Ras Mala " have made accessible to the public, in a popular

form, a considerable part of what forms the subject of this

chronical literature, yet the two books above-mentioned are

hardly calculated to convey an accurate idea of what a Rajput
chronicle is. The fact is that both Col. Tod and Mr. Forbes
were seeing the historical and literary documents in their hands
not in the light of documents, but merely in the light of mines
of information ; they confined themselves to exploiting the con-

tents of the works, and did not pay any attention to the ques-

tions of form, age, authorship, attend ibility, etc. of the works
themselves. In other words^ they completely ignored the
critical examination of their sources, and when they exercised

a criticism at all, this was a criticism of the events they were
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dealing with, not of the sources from which they were deriving
their information. In this sense it may be said that the sub°
ject is still new, for although we know a considerable portion
of the contents of the chronicles of Rajputana, ^ve do not know-
exactly on which lines these chronicles are composed, nor do we
know anything about the origins, the growth, and the historical
value of this interestmg literature, which has bet n so far only
vaguely and gropingly referred to as the " Bardic Chronicles.'"'

The term "Bardic Chronicles " itself is vague and inaccu-
rate. It was first introduced by Col. Tod, and not without
reason, for Col. Tod relied for his information chiefly on histori-
cal poems, such as the Khumana Rasd, the Suraja Prakasa
etc., and these historical poems, which he considered not in the
light of literary works but merely in the light of historical
sources, could from his particular point of view be described as
" Bardic Chronicles." The real chronicles apparently remained
unknown to Tod, except for a few genealogical \vorks and bioora-
phies, to which he explicitly alludes, or, if he was aware of
their existence, he did not take them into proper account, prob-
ably because he found that the historical poems gave'him a
better inspiration for that apotheosis of the Rajputs which he
meant to compile. The preference given by Tod to the his-
torical poems or. as he calls them, " Bardic Chronicles." against
the real chronicles, has naturally resulted in keeping the latter in
obscurity, and in spreading the erroneous idea that the ver-
nacular chronicles of Rajputana are chiefly poetical works in
which the plain facts are mixed up with legends, altered by
love of party, and distorted by poetical exaggerations. Now
if the defects which I have just enumerated are constantly
found in the historical poems, they are not found in the real
chronicles in prose, which in the best examnles IpnT-o «,^fU,•^«

to desire in respect to accuracy, soberness, and even impartiality^
The existence of such chronicles has been unknown to this dayj
and therefore the pleasant task of introducing them to the
world is to me a matter of special satisfaction.

In my " Descriptive Catalogue " I have divided the bardic
and historical hterature of Rajputana into two great sections :

(a) Bardic Poetry, and (6) Prose Chronicles. The historical
poems aUuded to above, together with the commemorative
songs {sakha ri kavitd), and other poetical compositions di-
rectly or indirectly connected with the history of Rajputana. fall
within the former section. It is, almost exclusively, the pro-
duction of the bards of the Rajputs ; Caranas, Bhatas, Dha-
dhls, etc., but especially Caranas. Under the other section of
Prose Chronicles I have included all works in prose of an his-
torical or semi-historical character, such as chronicles proper,
genealogies, biographies, legendary accounts, historical tales
and romances, etc. A peculiar feature of the works under this
section, as contrasted with the bardic works, is that with a
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very few exceptions, they are adespotic and a very large propor-
tion of them are not the production of bards. From this it may
be seen how incorrect the term "Bardic Chronicles "

is both
when apphed to the bardic poems and when applied to the
chronicles proper. A correct term for theilatter is

" Rajasthani
Chronicles," which is wide enough to include all the chronicles
ot Kajputana

;
" Rajput Chronicles " would be a more generical

term which might include also the chronicles of the Raiput
States of Gujarat if there are any such works in existence •

whereas "Marwari Chronicles" would be a narrow term rom-
, . .

-rrow term com-
prehending, m a strict sense, only the chronicles written in
Marwari, the principal vernacular of tlajputana. Each of the
three terms suggested above has its own advantages, which mavmake it seem preferable to the others in particular cases but
as a generical term for all cases " Rajasthani Chronicles" is themost suitable one.

Leaving out of consideration the historical tales and ro-
mances—locally known as vatas—, which are generally the work
of bards and only because they are written in pro.se 'fall within
the category of Prose Chronicles; and also the biograpliies and
the brief accounts of particular facts—likewise known as mtos—
which, though often accurate and important, are too disparate
from one another in form, character, subject, and length andtoonumeroustobe easily reduced to a type ; I shall confine
myself to givmg an idea, in these pages, of the two composi-
tions which are the most important historically, namely the
chronicles proper and the genealogies. The former are generallyknown m Rajputana under the name of Khyata f a word
etymologically connected with the Sanskrit khmtii "fame
reno^m," or possibly akhydti f. "narrative." ' They may vary
considerably m length, form, and accuracy, but a feature com-mon to all the khyatas is that they relate the history or the
chief events in the history of a Rajput State in chronological
order, reign after reign, always keeping the rulers in prominent
view._ The genealogical works are locally known as ptdhm
meaning generations," also pUhiydvaE "series of genera-
tions," and, more rarely, piriyavaE " line of ancestors " They
are, generally, in the form of lists of bare names—without
dates—in which the names are given in a descending order,

_
1 In Dingala poetry one often meets the word akhiyata, which is usedm the sense of "wonder, marvellous feat, renown, etc." (cfr VeliKrtsana Rukamanl rl, 133, where it is rendered with : ".khyatir' asca-^a.m . . . . stutiyogyS varttS ce'ti " by the Sanskrit commentator).

J^rom a passage m the JetaSl ro Ckanda by Vithu Sujo (.st 19'>) itappears that the word is an adjective meaning " wonderful, extraoVdin-
ary, probably from Sanskrit a khyata "untold," hence "unheard ofextraordmary, marvellous." But I am very doubtful as to whether thispoetical adjective akhtyata can be the prototype of the common wordkhyata; it seems much easier to connect the latter with a weU-knownterm such as the Sanskrit khyati, or akhyati
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generation for generation, first the main line and then the lateral

branches. They are often voluminous works, and almost invari-

ably reliable for the accuracy of their information.

Of the two compositions, the genealogies are undoubtedly
the older. The custom of keeping genealogical records of the
kings is at least as ancient as the Puranas, and that this

custom was still in vogue at the time of the rise of the Rajput
power in Western India is proved by the existence of numer-
ous pra^a-s^i-inscriptions, dated in that period. But the
genealogies which were in existence in the early times of the
Rajput period, whether preserved orally or graphically, must
have been a very niodest thing, probably containing only the
names of the Chiefs who inherited political power and in no
case gohig beyond the Chief who was the first to conquer the
land and to emerge from obscurity. Thus the Udepur prasasti

of the Paramaras of Malwa bsgins from Upendra, who ''by
his bravery gained the honour of exalted kinghood "

' ; the
Jodhpur pramsti of the Pratiharas of Mandora begins from the
four brothers Bhoga Bhata, Kakka, Rajjila, and Dadda, who
'' possessed themselves of and fortified Mandavj^apura " ^

; and
the Abu prasasti of the Guhilotas of Mewar begins from Bappa,
who "had royalty conferred on him by the sage Harlta.''

^

The fact that most of these prasasti^ were composed by brah-
min poets, who called themselves bhattas,^ is not without
significance. Though the term bhatta may occur as a mere
honorific title for learned brahmins in Sanskrit, it is clear that
in the prasasti'i^^oviiptions it is used in a particular sense, i.e,

in the sense of " bard, or genealogist." The genealogists of
Rajputana, and not of Rajputana alone, even to this day are
known under the name of " Bhatas/' a word which evidently
is but the vernacular form of bhaita. From the identity of the
denomination it does not uecessarilv follow that all the Bhatas
are of brahmin extraction, but what we can safely conclude is

that the Rajputs of the early period had in their stipend
genealogists, called bhatta^ or bhatas, and these were brahmins
of learning who used to compose in Sanskrit poetical panegy-
rics m honour of thei^ patrons and their patrons' ancestors.

Whether these bhattas who composed the prasxstis kept regular
genealogical records or not it is difficult to say, but from the
fact that different prasasti"^ of the same dynasty do not
always completely agree in the names given, it would seem
that, in some cases at least, there were no regular records, and

1 Ep, Ind,, vol. i, pp. 222 fE,

2 J.B.A.S., 1894, pp. 1-9.

3 I.A., vol. xvi, 1887- PP- 345-355.
* The Citor iascriptioa of rano Mokala of Mewar [Ep. Ind», ii, pp.

410 ff.) shows thafc even a^ late as the beginning of the fifteenth century
A-D. pra§as11-insctiptions were composed by bhattas.
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that the only written genealogies were the prasasiiAnscriptions
themselves. Certainly, till at least the beginning of the four-
teenth century A.D., when the Old Bhasa period may be
considered to begin, there were no chronicles nor any other
historical records in existence, except sporadic epical poems in
Sanskrit like the Vikrainankacarita, the Prihvirajavijaya, etc.
That there were no historical records in existence is shown
even by the ^raia^/Mnscriptions, which very often give a
merely conventional description of the forefathers of a king,
without mentioning a single historical exploit in connection
with them. Evidently, in such cases, all the particulars
concerning the life of the x>ersons in question had been for-
gotten, except their names, \

The coming into existence of a Bhasa literature towards
the fourteenth century A.D. and the gradual substitution of
Bhasa to Sanskrit in versification and ordinary writing, must
have had the immediate effect of popularizing a pursuit which
before had been the prerogative of a few learned brahmins.
Caranas and other poets in the vernacular appeared on the scene
and their spirited panegyrical songs, which had the advantage
of being understood and appreciated by everybody, gained a
definite victory over the panegyrical poems in 'Sanskrit, which
had never been very popular.^ The bhaijas of the prasash'^
gradually forgot their Sanskrit and took to compose in Bhasa,
and the genealogical records which were formerly incised "on
stone, were thenceforth committed to papsr.^ The'precise time
when pedigrees began to be put into writing is, of course,
difficult if not impossible to determine, but in the case of the
Rathoras it is certain that written genealogies of some kind
were in existence at the time of rava Rina Mala—earlier half
of the fifteenth century A.D.—if not before. This is shown
by the fact that the pldJnydvalls we possess of the Rathoras
leave something to desire, in regard to fullness and accuracy,
in the period, going from Siho to rava Cudo—Rina Mala's
father— , whereas they are full and accurate from the time of
Cuclo downwards;^ These first genealogical records probably

^ Pedigrees, of course, were also preserved by raemory. Even to
this day Rajputs and Jats in the desert know their pedigrees by heart.
AtSirdargadh, west of Suratgadh, I was surprised to find rude Johiyas
reciting to me their pedigrees in harsh RathI from the name of their
father back to a mythical Johiyo believed to be the progenitor of the

race. Their parrot-like recitation began :— ^T^^ ^^ <^r ^^f^^ ^r

^ The position oE the above names in the succession of the early
Bathora Ravas, may be seen from the list which I give below: 1. Siho
> 2. Asathana .> 3. Dhuhaja > 4. Ra^a Pala > 5. Kanha Rava

6. Jalhana > 7. Chado > 8. Tido > 9. Salakho > 10. Virama
> 11. Cado > 12, I\inaMala > 13. Jodho > 14. Viko.
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consisted of bare Jists of names, and a particular feature in
them was that they did not begin from Siho—the founder of
the Marwar branch of the Rathoras—, but from Salakho, the
eighth m descent from Siho, and in some cases even from Cudo,
a grandson of Salakho. Thus a vamsdvaU contained in' a
manuscript from Phalodhi, dating from the end of the six-
teenth century A.D., begins from Salakho and ignores all the
period preceding him. The adespotic JetaSi ro Chanda,^ com

-

posed about half a century earlier, also begins from Salakho
and never mentions any of Salakho's predecessors. Evidentlv,
at the time when regular genealogies of all the branches of the
family began to be compiled, Salakho was the earliest ancestor
about whom written or oral evidence was abundant or at
least sufficient, whereas the memorv of Salakho's predecessors
had already begun to fade. In this connection it is worth
mentioning that one of the eponyms of the Rathoras is Sala-
khas, meaning " the descendants of Salakho."

Now Salakho lived towards the middle of the fourteenth
century A.D. The jndhiyavali contained in MS. 19 of Descrip-
tive Catalogue of Bardic and Historical Manuscripts, section i,

part i,^ begins from Cado, two generations after Sajakho!
This work Avas compiled towards the middle of the seventeenth
century A.D., but it is evident that it must be based on an
older pWmjavalt which gave the genealogies of the Rathoras
from the time of Cudo. I have said above that the earl'ier
^idhiyavaUs consisted of bare lists of names, without dates or
other particulars. This is borne out by the fact that the later
pidJiiyavaUs, which as we shall presently see. were compiled
from the former, give occasional dates for the period Samvat
1500 downwards, but hardly give a single date for the period
Samvat 1500 upwards.^ What the system of classification in
the earlier ptdhiyaualta was, I am not able to say, but it pro-
bably was an imperfect one, and the works were more in the
form of a collection of disconnected lists than in the form of
orderly treatises.

The later pidhiyavali^ , which came into existence towards
the end of the sixteenth century A.B. and ^^•hich are, intrinsic-
ally, the same as those which we now possess, are in the form of
orderly treatises. They were compiled, of course, from the
earlier works, but on a well arranged plan, and were integrated
with the addition of all the genealogies intervening between
Siho and Sajakho, which had been left out of account in the
earlier works. Not only this, but they were also enlivened by

1 Descr. Cat. of Bard, and Histl. MSS., section ii, pfc. i, pp. 7-8.
« Pp. 63:66.

^
3 Here Sanivat 1500 is given as a round figure. As a matter of fact

a few dates falling within the later half of the Samvat century 1400 are
found in the later pldhiyavails

.

',
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the insertion of short biographical notas on the most distin-

guished names, such as a mention of the village or villagesQW , *-^V,Q

which the individual in question held, the battles in which he
fought, the place where he died, etc., and dates were often
quoted in connection with these events. The system adopted
for classifying the thousands of names in the different branches
which trace their origin to Siho, is a very simple and at the
same time a very convenient one. Each generation, starting
from Siho who represents the first generation, is marked by a
progressive number both in the main line and in the lateral

lines, and this number is prefixed to each name in the different

lists, so that it is possible to know at once to which generation
a particular individual belongs. The first to be treated is,

naturally, the main line ; then successively the lateral lines in

,a chronological or descending order, i.e. according to the
degree of seniority of each line. In some cases, however, the
lateral lines were given in an ascending order, r.e. instead of

describing first the offshoots of the second generation, then
those of the third, and so on, the offshoots of, say. the nine-

teenth generation were described first, then those of the
eighteenth, then those of the seventeenth and so on, in an
inv^erted order. This irrational arrangement was, I believe,

introduced with the object of bringing into greater prominence
the lines and the individuals more closely related to the
sovereign ruling at the time, and there can be no doubt that
the original arrangement was according to the chronological or
descending order, but that the ascending system was intro-

duced pretty early is shown by a Jodhpur pidhiyavali of the
time of maharaja Jasavanta Singha I (later half of the seven-
teenth century A.D.). in which it is adopted.^

By A\ horn were the ptdhiyavalis compiled I From the fact

that the prasastis of the early Rajput period were composed
by bhattas and that the modern genealogists of Rajputana are

still known under the name of '' Bhata/* which is the same
word, it w^ould seem, from the evidence of this name, that the
profession of a bhatta or bhdfa has continued uninterruptedly
from those early times to the present day, and consequently
the Bhatas ought to be the authors of the ptdhiyavalis. But if

we compare the rough, disconnected, unintelligible genealogical

lists kept by the Bhatas to-day with the orderly and accurate
ptdhiyavalis of three centuries ago, we can scarcely believe that
these could have been made by their ancestors. Anyhow, it

is certain that, as far^as the Rathoras are concerned, they had
also one or more Jain Jatis w^ho kept regular records of the
family, and these JatIs are possibly entitled to some credit for
the compilation oi the pidhiyavalts. Another thing, w^hich

seems equally certain, is that the pldhiyivalis we know so far,

I Descr, Cat. of Bard, and HistL MSS., S3ct. i, pt. i, MS. 18, pp. 59-G3.
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liave all been compiled under the aegis of the sovereign Chief
by men in his employment or in his train. Works like these
cannot be explained as being merely the outcome uf private
initiative, it is clear that they must have grown under the
encouragement of the Chief. Possibly, while ordinary Bhatas
were going about begging village for village and door for door
with their genealogical scribbles as they do to-day, other men
better trained in methodical and accurate work were compiling
the jndhiyavalts in^the capital, probably in part from the very-

data furnished to them by the travelling Bhatas. It is not
unreasonable to suppose that these compilers oE the ptdhiyavaliB

were the same men who compiled the chronicles, and brought
the same accuracy and methodicity to bear on both the Morks.
Certainly, accuracy and methodicity are not qualities to be
found in a Bhata. who much like the Carana, has an un-
balanced judgment ruled by fits of passion and a manner of

expression deformed by an irresistible tendency towards hj-
perbole and fiction. Bhatas were poets from the earliest times
to at least three centuries ago, and now that they are no
longer poets, are nothing more than ignorant charlatans, often
even more ignorant than the simple people they dupe. Now,
poets can hardly be believed to have been the compilers of the
fidhiyavalt^;. The Bhatas were the repositories of genealogical
lore from the earliest times, no doubt, but no Bhata probably
ever possessed the ability of embodying the loose and un-
shaped materials in his possession into an organic work, and if

he ever tried to give a literary and finished shape to these
materials, it was the shape of poetry. There are numbers of
genealogical versss—i.e. verses containing pedigrees—in

existence, and these might well be the production of the
Bhatas of some centuries ago^

Internal and external evidences combine to show that the

1 These genealogical verses are usually in the form of kavitta^. They
are of two kinds; dynastic and genealogical. The former record the
names of a series of rulers who succeeded one another, and sometimes
also give the number of years of their respective reigns. The latter
more commonly record the names of the sons of a particular Chief, as
the kavifta following which contains the names of the twelve sons of
rava Cudo :

H^f ^f^ ^^^ ^1? ^T !

r
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chronicles proper, or, as the}^ are locally called, the khyataSy

must have come into existence contemporaneously with the

pidhiyavalls, i.e, towards the end of the sixteenth century A.D.
This is not a mere coincidence, and I believe that both the

above-mentioned compositions have sprung from the same
seed under identical circumstances. That there were no prose

records of any kind in existence before the end of the six-

teenth century A.])., I will not say; perhaps there were, but
if so, thev w^ere even more imperfect and disconnected than
the genealogical lists of the early period. Certainly, so far as

Jodhpur and Bikaner are concerned, connected histories and
chronicles seem to have been unknown until the time mentioned
above. How could tbey originate, then, ail of a sudden, towards
the end of the sixteenth century A.D. ? The explanation is

very simple if one only thinks of the political circumstances in

which the two principalities of Jodhpur and Bikaner—to saj'

nothing of others—found themselves about that time. Before

•the middle of the sixteenth century A.D. both Jodhpur and

Bikaner had fallen within the sphere of power of Ser Sah, and
a few years afterwards the Princes of the two rival States met
each other at the Court of the great Akbar. It is natural that

there, before an Emperor who was ever ready to lend an in-

terested and benevolent ear to the stories, beliefs, and disputes

of his subjects, the Princes of Rajputana brought all their mu-
tual rivalries and their controversies about pre-eminence and
seniority^ and each tried to back his claims with pedigrees of

his family and with such stories as tended to add prestige to it.

In doing so, they served a double purpose : asserting their

right to a conspicuous position among their fellow Princes,

and commanding more consideration from the Emperor. It

was thus a spirit of emulation and ambition that awoke in

the Rajput Princes who gathered at the Imperial Court, an
interest in historical matters. Such an interest never existed

before, when the Princes, living within the ramparts of their

cities, were satisfied with the panegyrics of their bards and the

flatteries of their parasites, and never seemed to care much
about their remote ancestors nor to inquire whence they came
from. But ilow they began to inquire into the origins of their

familv, to refresh the memorv of their ancestors and the tradi-

tionsyoncerning them, and to complete their pedigrees with long

lines of pauranika names linking their progenitors with R*ma-
candra, Krsna and other illustrious personages of world-wide

fiS.
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fame. It was at this time that the Guhilotas advanced a
claim to be the descendants of Noshirvvan,^ and the Rathoras
connected their origins with the Gahiravalas of Kanauj. It was
again at this time that raja Raya Singha caused a long
prasasti-inscription to be engraved in the new fort of Eikaner,
tracing his descent to Siho, and hence to raja Jayacandra of

Kanauj, and hence to Ramacandra, and hence to the Sun-god
himself. And it was at this very same time that regular
ptdhiyavali^ and khyatas came into existence. There is no
mistaking the meaning of this coincidence.^

Thus the impulse came from that spirit of emulation
which, though long pre-existent, was intensified and fostered

at the Court of Akbar. And the Rajput Chiefs summoned
their bards and genealogists and caused them to compile histori-

cal sketches of their families, in the plain language of prose.
These were the vamsdvali^: Being composed by bards or, at

leastj from the information in the hands of the bards and from
the traditions preserved by them, these historical sketches are
far from accurate and reliable, but are not the less important as
embodying in themselves much of what was known or believed
at the time concerning the earlier period. That they were
chiefly composed by bards and from bardic sources, is shown
not only by the defective arrangement, the disproportion of
parts, and the prominence given to legends and anecdotes, but
also by the occasional quotations of bardic verses and songs
and the fact that these quotations are given as documentary
evidence^in testimony of the truth of the narrative itself (^aMa
rl kavild). The first varnsdvalts were works of small pro-
portions and humble pretensions, but soon enough they were
taken up by other hands—the compilers of the khydtas—wlio
reorganized them, completed them by filling up all their
lacunce as far as it was possible, and incorporated them into
the khyataSj which had meanwhile come into existence, so as to
convert the latter into complete chronicles of the dynasty
from the origins to the current day.

The first khydfas were chronicles of contemporary events.
In contrast with the vammvaliH, which later got incorj^orated
into them much to their discredit, the first khyatas Avere remark-
able for accuracy, sobriety, and dispassionateness. They con-
tained no legends, no quotations of bardic verses, no flatieries,

no Jies, but merely plain statements of facts teeming with

1 Tod, i, pp. 189-195 (Routledge's edition); Jarret^'s Ami Akbari,
it , p. 268.

'^ The explanation here given of the origin of the Rajasthani Chroa-
icles, applies in particular to the cavse of Jodhpur and Bikaner^the only
Rajput States whose bardic and historical Hterature I have been able to
explore to an appreciable extent, so far. But it is reasonable to assume
that the same explanation in the main is applicable also to the other
States of Rajputana which likewise possess a bardic and historical litera-

ture.
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names and dates, these facts contemporary and many of them
witnessed by the writer with his own eyes. They could not be
the production of bards, and if there were a shade of doubt
about it. the mere consideration that thev do not contain
bardic verses nor place the bards in prominence, is sufficient to

dispel it. A bard never keeps himself in the background. By
whom were they compiled then ? Abul Fazl in several places

in his work speaks in enthusiastic terms of the keen interest

which Akbar took in matters historical, and in the xxii

chapter in his second volume explicitly tells us that in the

nineteenth year of his reign (1574 A.D.) Akbar established a
Record Office. The example of the Emperor must have been
contagious for the Rajput Princes, who for the particular

reasons pointed out above were at that time equally interested

in historical pursuits. Perhaps the Emperor himself suggested
to them that they should also keep recoids of all the notable
events happening in their respective territories and of the cam- .

paigns which they were making in the service of the Empire,
and they readily responded to the hhit. Ma\be Akbar wanted
these provincial records to supplement the records in the
central office, or he wanted to have them read before his pre-

sence, a supposition not altogether unlikely in the case of a

monarch who caused the Bajataranginl to be translated on the

occasion of his first visit to Kasmir.^ Anyhow, the Rajput
Princes kept their own records and in a manner which more
than anything gives credit to the view that they were inspired

by Akbar. The compilers can hardly have been anybody else

but the Princes' officials themselves, the Pancolis and the
Mahajanas, collectively known as mutsaddls, who from those

times to the present day have been filling all the most impor-
tant posts in the establishments of the Rajput States. These
were the only people who were able to write correctly and
currently ; the bards having never had a reputation for ortho-

graphical and intelligible writing. Besides, they were the only
people who could view facts in their natural light, grasp their

meaning, and write an accurate aud luminous account of them.
They were people trained to business transactions, desk drud-
gery, and office routine, and consequently were well qualified for

a work which is essentially a work of methodical and patient

accuracy. And they acquitted themselves of their task admir-

abl3^

Unfortunately, of these contemporary chronicles which the

above-mentioned officials of the Rajput Princes began to com-
pile at the time of Akbar and continued compiling down to

about a century ago, very few are available to-day. This is

in part due to the apathy of the later Rulers, who instead df

seeing that these precious records were safely treasured in the
*% V -^

1 Jarrett's Atni Akbarl^ ii, p. 380.
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State archives, allowed them to remain with the families of their
compilers, \j\\Q7nutsaddle, with the result that they are completely
lost to the State to-day. That there are still several vaM?^ con-
taining khyatas in the houses of the descendants of the old mut-
saddls of Jodhpur and Bikaner, is known to everybody, but
these vaJiis are so jealously concealed that even the respective
Darbars are unable to induce their owners to produce them.
Thus the blind ignorance and irresponsible wickedness of the
owners has kept hidden from sight most valuable materials
which, if known, would throw much light on the history of the
States concerned and of India as well.

I have said that shortly after coming into existence, the
contemporary records—which, naturally^ were in the form of
notes not necessarily connected with one another—were incor-
porated with the materials of the vammvaUs and, I mav add
Jiere, of the genealogies, into a unique and in external appear-

^ homogeneous composition, also called khydta, but extend-
ing from the origins of the ruling family, not to say of the
world itself, down to the current times. This happened as early
as the middle of the seventeenth century A.D., and the most
noteworthy examples of these compositions were produced in
Jodhpur under the enlightened rule of maharajS Jasavanta
Singha I, and his prime mmister Muhanota NenaSi. The
latter, who was especially keen on subjects of historical re-
search, is well known in Rajputana and particularly in Jodhpur
and Bikaner for a work of general history of the Rajput tribes
of Rajputana, which goes under his name. From the times of
Jasavanta Singha I to about a centur}^ ago, khyatas continued
to be compiled, probably by the saine mutsaddis on about the
same original lines, and the old khyatas, re-copied with more or
less faithfulness, were integrated with the new information of
more recent years. But the spirit of sincerity and impartial-
ity which characterized the early khyatas was not always
maintained. Truths which could be plamly told in the six-
teenth century, became unpalatable in the eighteenth and had
therefore to be omitted or disguised in the khyatas of this
period. This was chiefly due to the increased susceptibilities of
the Rajput Princes who from an exaggerated sense of honour
wanted to obliterate the memory of every particular in the
history of their family that seemed to them disgraceful or in
any way likely to offer a target for criticism or ridicule.

Truthful and plain language was disliked, and as the pompous
eloquence of the bards was better suited to the baroque tastes
of the times, the bards were desired to recast the khyatas into
a more dignified form. 'Sindhayaca Dayaja Dasa, a Carana, did
this in Bikaner and produced a work which, though fairly

accurate in the last pages dealing with contemporary or quasi-
contemporary events, is distorted by a large amount of forgery
in all the rest, the chief object of w^hich is to exalt the Caranas
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_by representing the Rulers of Bikaner as owing all their power
to Karamji, a Caranl woman who apparently lived under rava
Viko (end of the fifteenth century A.D.), and was deiried after-

wards.

It is a matter of much regret thatj with only one or

two exceptions, the Princes of Rajputana have not yet fully

realized the fact that history is a scientific discipline, not an
exercise of rhetoric and imagination. Onlv a man trained in

critical work and in the right method of research can judge the

value of the different materials, and sift facts from traditions

and fiction, in the light of documentary evidence. Irrespon-

sible statements make no history ; they are like castles huilt in

the air. The history of the Rathoras which for over thirty

years has been in preparation in the Tawarikh Mehkma of

Jodhi)ur, when it appears, if it appears at all, will be found to

possess even less value than the Khydta of Bikatier by Sindha-
yaca Da^ala Dasa and will not lead our knowledge of the sub-

ject a single step further. Why ? Because it is compiled by
people who are not conversant with the proper method of

research. If such histories are written for the consumption of

the ignorant and credulous folk in the villages of the desert, they

^^y yet achieve some object, though at an expense absolutely

disproportionate with the results, but if they are meant for

India and the world, the only object they can possibh^ achieve
is to create a very unfavourable idea of the progressiveness of

the State under wdiose patronage they are compiled. Thus
only harm can result from them and it would be really better

if such histories were never written. One can understand the

reasons which make some very orthodox Princes of Rajputana
hostile to historical research. Not everybody has, like the

Maharaja of Bikaner, the noble courage to see the cherished

traditions of his family dissected by the lancet of the critic
;

each Prince knows that the records of his family contain a

great proportion of fiction which often masks an act of trea-

chery, a foul murder, a defeat, an admission of subordinacy, an
irregular accession, and similar unpleasant truths. Tt is the

publication of these truths that the Princes fear. We can
understand that. But, apart from the fact that most of these'

unpleasant truths are already known, there is another con-

sideration which goes to prove that the publication of the Raja-

sthani chronicles far from doing harm, would greatly benefit the

Rajputs and the Hindus in general. It is this : that the history

of mediaeval India has been so far compiled chiefly from the

works of the Muharamadan historians, Xow, the Muhammadan
historians in their works represent the Rajput Princes in a very

unfavourable light, these are to them '' infidel dogs," '^ head-
strong rebels " and what not, and Allah is thanked every time

a Rajput is '' despatched to the bottom of hell." In conse-

quence of such unfriendly feelings the Muhammadan historians
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never do full justice to the very important role which the Raj-
put Princes with their gallant contingents played in the Im-
perial campaigns, and whereas names of Muhammadan Chiefs
are abundantly given in similar connections, names of Rajput
Pruices are given very sparely and whenever possible omitted
altogether. The publication of the Rajasthani Chronicles
would redress the wrong done to the Rajputs and to the
Hindus in general by the Muhammadan historians and enable
us to see the reverse of the medal. For just as the Muham-
madan chronicles are more copious in particulars referring to
the Muhammadans, the Rajasthani Chronicles are more copious
in particulars referring to the Rajputs. The ones would in-
tegrate the others, and from such an integration only good
would derive to the part)' which has not yet made its voice
heard before the tribunal of History.

But times are perhaps immature for the exploitation of
the valuable mine of information contained in the Rajasthani
Chronicles, and there will not be many Princes eager to follow
the example of the Maharaja of Bikaner by patronizing
historical research. Most of the other Princes will yet for
many years to come prefer the wonderful stories of the bards
to the plain language of history. It would be vain to try to
persuade them ; one cannot go against the times. But there is
one thing which they can at least do, if they do not want
histories to be compiled now. They can collect all the
materials available for a history in their respective States,
catalogue them, and preserve thein w ith all the care which such
precious documents demand. Time will come when their
descendants will cease to believe the stories of the bards and
will search for materials from which to compile a real history.
And if they will not find them, they Avill have painfully to
confess to the world that nothing positive is known about the
history of their State and of their family. Much has gone lost
already, and the necessity for preserving what has been left
could never be inculcated too strongly.

Now I proceed to give a few specimens of the different
styles prevailing in the different compositions, which I have
grouped together under the genericat denomination of Rajas-
thani Chronicles. Though the tyranny of space will not allow
me to give a large selection, such as the vastity of the subject
would demand, 1 hope that by a judicious choice of the most
typical examples, I shall be able to give the reader a fairly
wide glimpse of the main features of this unexplored field of
the historical literature of Rajputana.

The first specimen which I give below, is taken from an
historical sketch of the Rathoras contained in an old manu-
script preserved in the Darbar Library in the Fort of Bikaner,'

1 ilS. 2 of Descr, Gat, of Bard and HiatL MSS.y sect, i, pfc. ii, pp. 16-18.
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and is meant to illustrate the vamsavaltf^ which, as pointed out
above, were the first historical works to appear on the scene at

about the time of Akbar. The present work is just referable

to Akbar's time, it having been composed either during the

last vears of the rule of rSva Kalvana Mala of Bikaner, who
died in Samvat 1630, or during the rule of his son and suc-

cessor raja Raya Siiigha. It is written in an archaic form of

Marwari, and contains an accovmt of the principal events in

the history of the Rathoras, from Siho, the conqueror of Pali,

down to rava Kah^ana Mala of Bikaner, mixed with pedigrees.

It is therefore both descriptive and genealogical, on the whole
a very uncouth composition, written in the plainest possible

form, not without some charm of naivete. I give below the

first part of the work from the beginning down to the death

of Cudo. It will be noticed that in the first lines the origin of

the Rathoras is traced to Slho who is represented as an emi-

grant from Kanauj and at the same time as a contemporary
of Solanki Miila Raja of Gujarat. This must have been the

tradition current about Siho in those times. A ver}^ interest-

ing particular is that Dhadhala is mentioned as the elder son

of Asathana, whereas in the later genealogies Dhiihara is rep-

resented as the elder and Dhadhala as the younger. Another
interesting particular is that concerning the murder of a son
of Renu by the Caranas, \vhich is related in the first page.

From it we may conclude with certainty that the present
vamsavali was not composed by a Carana. We possess another
later recension of this work which is apparentl}^ referable to a
Carana,^ and it is noteworthv that in this later recension
while the narrative has been amplified by the addition of new
particulars and the insertion of testimonial songs, the par-

ticular of the Caranas murdering the son of Renu has been
omitted altogether. The author of the present work might
possibly be a Bhata.

(Extr. 1 :) ^fsr ^^t#^^ W^^^ ^cff ' ^r["j:]^
TT% ^^li^sfj- ft [wTcT \\ ^ '^rf^nft ^ fr^x^ ^Tzm ^[^]

tSJlt^^ V^<<M ^TT^TT cTTT^T ^TT^ Ht^TJUt TTlf^ ^TW

1 MS. 30 of Op. cit.
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[\] wrmr% (?) ^^

\ ^r^ -^n^ ^

^ tiff ^ m^zflrf ^ -^I^TTc^ w ^gr^flit ^jff ^^^

^ •^T'yw w^

W 15^ ^N^ % ^ ^ITTT^* [TTf^Jt^JU^

\ 5fJJ^^^ ^^ ^ ggjT^^
^^ ^^^ <^cr% ^ ^^^ ^f^ ^T^ ^^
\ ?3Hi; % ^ fr^ ^r^ra ^
5^ TTf; 51 f^ JVUn t ^t ^T^^ =^f^T ^fTT 1"

7 ^-,... — a ^

1 ^'ir^ ft ^K ^^'^ ^ft: ^^ ^cft farcr %t ^T w ^^^

1 ^iir, « Sic for T^ » f*^-, ^ Tra^ ^..^Sk
^ ^^(?), «^ °^r^, 7 0^^^ 8 o,^^ 9 ^W

f

10 *' TTT, ^* Between this line and the next the MS. inserts

\ «if^T^^ ^T^QTir V^%^ <t <t^<T, which I think it better to otnit.
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t^ jftJTK^ ^ft^t o-^ri:^! ^K^f ^ HT° ' ^WJT^

fTT

\ ^^^T^

\

\ ^^ '^t^^^
5i _^^._:i. _^ =^ -i^ Si

-|^<N^<i^
'^ *n:Wl[ ^% ^c rr ^u ^tt^ ^^ w ^3^^ ** %

cTT W^ ^TTT ^ 4tiH 'ft TR^ rTcTT ^ TnffT-

* ^t^T, * Notice the masculine, ® For Ml^l,

^ ^^^"t^, ^ Added between the lines, "^ ^^^^1^,

^^^^, ^t- io*?7Tr, " ^m, 18^
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\ ^^ ^ % ^ ^^c ^ crr??j fr^TT ift^f< « ^
«>,

TT% ft^TT irfJT^^ t ferf f^ ^r irt A^'A ^ ^^tts ^^?ir

^rm ^^JT ^JT% €t f¥^ fw^m wx^ ^ of en * c^ ^rh:^ f%^

^r ^tA Urn w€t ^^ ^-^m "^rr^ ^ ^t^ Trrft '° ^ jh^t ffcT

^JT^uTT % 35rT^ T:ft tp;^^ JT?^^?::t ^ ^Tf^4^ cTT^o ^fhr^

\8o ^ *rrf?;^ cirra 4Kjt ^tA ^ct tts[% \^^^ ^\jy^j

^sfcn -iV^ cTTf^ TJ^^ ^Jl% ^ ^C \ ^T^ fcrf^^'* ^TTT^

21 ^ ., .^^^ ^^, , ^ ^ ^^ l^^'^t 1^ ^jfCcft \ ^U "^^ "^ cTW^T =^^Jir 9RT^ % %

jft^T ^fT cTT^TT ^1t^ ^ %d *iir^«ft ^ ^?7^ "^t^ ^5T

* iJK, ^ Added between the lines, ^ t^m, * *I«",

6 5^^x:, 7 ^%. 8 ^^^ 9 For Wft. 'f' JTT^,

u WIS-, ''^ For fi«rr, '3 'Twt. '* ^T, '^ ^gr, '^

'"^ '^K, '^ Here the MS. had first WiTt. which was sabsequently

corrected into «?, '^ frT^, '" ^^. 2i ^^^
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^ xr% ^^ ^T^ jft^n^sff 3Tin crr^^r m^' ^rlt

^ ^t^tI: ^^0 ^^ ^^ fTT? ^ t ^T^ ^ ^^^^ ^ ^"^-nn-

% TjjT^ -Hft^^ tf^if^^nr an^ ^Ir %^ ^^ ^ "^T^ ^ wet

^ WT^ ^ jfkKft t ^cTXTTtT ^ ^^ ^c^ ^ f^ ft^Ct WT
\ ^mtX^ m^xj ^TTC^ ^ ^t^ ^rrft^ crr?^ aft^n^ irt

aft^TT^^ ^<=n^ cTTf^ "^ft^ ^r^ ^ ^^^ ^^^fn^T wt^jb

%^r^ (?) '' c{wu jfr^n^t ^=1^ ^ 3i^^^ ^ % ^TRMt

^ t*: ft ¥ %^ Wr TTcT cTJ- 1[§^ I

I 5llt% - ^WT, » 91^, * ^T, 6 -n^^ 6 -g^y^ 7 ^^:^^

* C7/r. ^Ti;ii 9t« ^^ (Nena Si's Go^'a De rl Vata), ?

10 OWT IIIT, '* ^m, '* The words in brackets are an interlinear addition,

]S
,

'* «5, '6 91^, '^ C/r. ^fwiTT *li?T^f^ ^iq ^^ %f«?n
(NenaSi, ibid.).
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S^* 1^ oTXiT ^w f%^ ^A ^ crr^*:T ^ii^ ft'T^'^ ^rft ^

^ *T%f 9EfT^T ^ -^^ ^^T^ f^JTC f^ =f^A
"^

*r ^% m^O

5frft »fT^ ^ ^ TT^ ^TK ^ cTT^a T ^T^ ^% ^^ ^1^ cTT^I;T

flWt^ ^fr c^T XT% ^T^K ^° ^TOI ^^
'ft f^^T '^ ^ETTTT ^m^

^ ^ '^ \ \ ^ ^^

a 2^ »4

^gtit;
^'^^ ^ ^JJTJT^ f^ %CT fqi$ 'ft^ "mm ^ ctT^^T rtunr^

' '^^Wt, 2 Notice the use of the nominative form in an ob-

lique construction, ^ ?TK. * ^^^^sft. ^ °^5I, ®

' '^^"^r, ® ^1^, S Added over the h'ae, *° iTS^T^r, evi-

dently a slip of the copyist. The context shows that we should read
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^f^^ H^T^ %^^ ^<Tf^^ ^ ^VS^m^ f^T^cT X =ITJT

^ \ ^^^fT^ ^^5r TTift:^ ^ TTT^ 3STPTT ^ rrcnr^

^d \ ^^ "q-^^ *TTSt %WW HTf^ ^^ f^^
^° tcft ^J!r^??r ^r^TTT ^ t 1^ t ^^ ^ w^^TW^

Kw^ ?rp^ mx^ % [fjT]f%^« cTTfij^ ^ »fTd t?: ^J^^T

^ t W ^T^^ ^ ^^ % ^ ^^ asrnft ^1 ^FI^ ^^^T5T

*: t JTf^ ^^ ctI Tf§ TT^ f^^« ^^^ (?)
II

^° ^JTRT^ ?TRT% c^t 1^ ^^^ irt TUm\ ^ TTT^

^fT^lf^Pn *TfK^ ^cTT cTT^^* fTTT "^ ^t^T m^T. ^TW{ % ^

sr '^T^ crrtfli^ t[^ tt?^ ^rtrft ^^irk '^^ <^, t ^t cr^TFr?

JTTft^ JTTft
'^ « ITjft^ W^T^T ^STHn Tf^ f^RcTT

16

15

^^^t: t -sTiflt %W^ t ^TfTff^ 1 ^ra^ ^ f^ I irl

^ IX'?!^, '^ ^ni'?, 3 wre, * °3irr, «

6 o

11
C/r. -Wtai^?;! JIT^T (MS. 30 o/ Descr. Cat. of Bard, and Histl. MSS.

pt. i, sect, ii),
'-^ '^^^ J3 ^^, l» m^, J5

^» ^^r, 1^ fiiT

.
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r

f^^ ^ * ^^ % ^ ^T^ ^^%
6 ^TJ^^ iTTf^TTrW %WW ^T^ TT^

(Translation :) The distinguished chief Siho from Kanauj
came and settled inKhera. Afterwards he started for a pilgrim-

age to Dvarika. On his way [thereto he had to pass through]

Patana, the principality of the Solanki Mu|a Raja. [There]

Lakho Phulani had made great devastations. For the sake of

him [Mula Raja] was trying to detain Siho, [but] afterwards

Siho said :
** After having performed [my] pilgrimage, I shall re-

turn back [to thee.'' And accordingly he went and] then re-

turned back and slew Lakho Phulani. Then Mu}a Raja es-

poused [his daughter] to Siho and gave him leave [to return]

to Khera,
«

[And these were] the children of Siho :

—

1. AsthamaJ [who] ruled over Khera.
2. Sonaga, [who] ruled over Idara.

3. Ajo, [who] ruled over Dhata.
4* Renu. [The last-mentioned one] used to feast Cara-

nas. Now [ons day] th^ Ciranas murdered the son of Renu.
Renu did not reproach them in ths least, [but] subsequently he

said to the Caranas :
" Be ye called the herd of Renu !

" *

Asathana had two children, [to wit] :

1. Dhaihala, the elder child,

2. Dhuhariyo, the younger. The letter's [child] was
Raya Pala Mahirelana.

Dhadhala succeeded [his father], and [these were] the chil-

dren of Dhadhala :

1. Nabhala, [who] was the successor and died childless,

2. Udala, [who] had abducted the wife of Lnnaso.
3. Khakhu. His child was Asala.

4-5. Pabii and Buro. These had gone to rescue [som
stolen] kine and were slain at Khicuda by Jida Rava Khici,^

Udala succeeded, and [these were] the children of Udala

:

e

1 rwtm^ %mn ,
^ '^^Xf ^ Notice the maac. termination.

' The same nanrie as Asathana, q. v. below.
* The meaning of thephra?;e is not quite clear, but probably the word
is here used in the double sense of ** Renu, pr. n." and renu L

* Earth.'* One of the epithets of the Caranas is renava (Murari Dana's
Dihgala Ko§a, ii, 222).

» For the story of Pabu, see Progr. Rep. for 1915, in Journ. As, Soc. of

J5e.,xii,pp- 106 114.

cs
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1-2. Carusugala ' Cuda Raya And Sagana, two [children.
ihese] were staying with Visala De, the ruler of Patana, and
there Visaja "De treacherously slew them, because tjdala had
abducted the wife of Lilnaso. On account of that [he slew
them]. Subsequently, Mahirelana Rava Pala slew Asala the
child who had been born to Khakhii, and usurped the succession

After which, there were so many successors :

Kanha Rava, son of Raya Pala.
Jalhaiia, son of Kanha Rava.'
Chado, son of Jalhana.
Tido, son of Chado.

"

Saiakho, son of Tido.

Sa|akh6 was tlie successor [of Tido] and [these were] the
children of Saiakho :

—

1. Malo, [w^ho] ruled over Mahevo. [He] conquered
much land. [He] conquered Kotaro, Baharaniera, and much
more [land].

2. Jeta Mala.
3. Virama.
4. Sobhita. He lived in the villages of Sindh, After-

wards [some one] stole [his] kine and he ran to the rescue, and
there he was slain.

[Now, these were] the children of the distinguished chief
Virama :

—

1. Goga De, [who] was slain by the Johiyas and the
Bhati Ranaga De near the Padolal pond.

2. Deva Raja,
3. Je Sinscha,

4. The distinguished chief Cudo,
Now, Virama was staying in Mahevo with Malo [his bro-

ther].^ And the Johiyas inhabited [the territory] of Bhatanera
and Kharabaro. Enmity arose between [the Rathoras and the
Johiyas.] Afterwards Cuda Raya slew the Johiyo Lund.
Then the children of Luno, De Pala and Lakhu, both eaiigrated
and went to Malo in Mahevo. Then Virama conspired with the
Johi3\as : ''Let us kill Malo !

" And Malo came to know [of it],

and expelled Virama and [with him] also the two Johivas De
Pala and Lakhu. Now, Virama went to stay with the Ruler of
Nagora, and the Johiyas De Pa] a and Lakhu went to reside at
Kahuni. Afterwards from Kahuni they fell on Cuda Raya and
slew him. And thereafter they [continued to] "stay there.
And Virama was staying at Nagora, Now [once upon a time
he] made a robbery on _the Imperial road, and then was
sheltered by the Sakhalo Udo Mujavata of Jagalu in the fort.
Afterwards the Imperials came in pursuit, and they were

1 An epithet which in the later Chronicles 23 attributed to C5d6
Vlramota. It means '* liberal, prodigal."
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demanding Virama from Udo, and Udo would not deliver [him],

Tlien they cajoled Udo and seized him and stripping the skin

off his body, they killed him. And then the Imperial fore

withdrew^ and the Sakhalas said to Viraraa : ''Now begone."
And Virama went [from thence] and, after concerting with
Johij^o De Pala and Dalo, wxnt and unyoked his carts at

Vaderana. And the Johiyas gave to Virama the fourth part of

the [profits of the] road. So Virama began to stay there.

Afterwards Virama took in marriage [a daughter] of the
Magaliyas, and thereafter began to devastate [the territory] of

the Johiyas, and began to seize the whole profit of the road.*

Now, so far, the Johiyas [had] not said anything. But [one

day Virama] fell upon the Jaso Bhati^ Bukana, a brother-in-

law of De Pala, and took away his carts and cattle filled [as

thev were]. And after that he cut the Butea-tree of Mando-
variyo.^ Then the Johiyas reprimanded him. Thereupon he
left Vaderana and where the tracks of the wheels (?) [are seen] *

near Sihathala, there he went to stay. Afterwards [on one
occasion when] Virama had been robbed of a herd of 20 to 25
cows [and had gone to rescue them], the Johiyas Mando and
Dalo with a band fell on the encampment of Virama and
devastated the villages of his camp, and took away the cattle.

Virama with his band ran after them in pursuit, and after-

wards was slain [by the Johiyas] in the plain of Varadhu-
vala(?) together with 140 men. And [when about to die]

Virama said to the Thorl Punaro : "The Johivas are off un-
scathed!", and Punaro from a height shot an arrow where-
from De Pala fell. So both Virama and De Pala fell.

• *

Afterwards the wife of Virama, a Bhativani, delivered

Cudo and became salt, after entrusting Cudo to the [Mother]
Earth. And the Carana Alho picked up [the infant] and took
him to Kalaii. And Goga De remained in the Thala with
Deva Raja. Afterwards Goga Degrew big, and set a spy upon
the Johiyas, and when [on one occasion] the Johiyo Dhira De
had gone to Pugala to wed in the [house] of the Bhati Ranaga
De, Goga De profiting by his absence ^ collected a band and fell

on the Johiyo Dalo. Now Dalo [that night] did not lie down
in the [same cart] where he [always] used to sleep, but lay
dow^n in another place. Then Goga De went to that side

[which the spy had pointed out], and delivered a blow. Now

1 Literally: " a portion of the whole road."
2 According to Muhanota X^naSl, Bukana was not a Jaso, but an

Abhoriyo Bhatl [Virama rl vata\.

y I am not quite sure that mandovariyo is a proper name here. The
tradition is that Virama cut a Butea-tree from a graveyard of the Johi-
yas, could mandovariyo be used here to indicate this graveyard ?

* The rendering of this passage is very doubtful, but the text does
not seem to be capable of yielding anj better sense.

5 In this way I translate ^^^T " behind, afterwards."
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the son-in-law and tlie daughter of Dalo were asleep there.
And he struck them, and cutting the poles of the cart and the
bamboos and the bedstead, killed them both. Then [realizing
his mistake] Goga De said to the spy : "[We] have missed !

"

And thereupon Dalo spoke: "Late have ye come!" And
Goga De said :

" As soon as I have been able to ride a horse,
have 1 come." Then he killed Dalo and taking the cattle [of
the Johivas], returned.

But Hasu, a son of Dalo, mounted the steed Parai and
went to Pugala, where Dhira De had gone to wed.' Then
Dhira De and the Bhati Ranaga De set off in pursuit [of Goga
De]. And the pursuers overtook [him]. Goga De had gone ' to
halt [near] the Padolal [pond] and had let his horses loose, so
the horses did not come to hand. There thev fought, and Udo,
the child oi Goga De, and Saho, the child of Dalo, both fell

;

then Goga De [himself] dropped wounded, with his feet cut.
And then he said to the Bhati Ranaga De :

" Th'ou art my
relative- Fight with me." And RSnaga De replied: "Like
thee ordure falls. I fight with thee !

'' Then Dhira De Mada-
vana said : "The feud is mine. I will fight," and then Dhira
De alighted from his horse and went [over Goga De]. Now
Goga De had [received] a boon from a khetapala ^ that if he
thought [of him] in a time of difficulty, he would "come [to him].
So [Goga De] thought [of the kJiefapala] there, and [lo !]

Goga De with his feet cut rose and struck a blow on Dhira De.
Dhira De fell on the spot. And Goga De laughed. And Dhira
De said :

" Damned wretch ! . . .^ Then Goga De said :

"The Johi,yas and we have been made equal [by this revenge].
But now, if there is anywhere a man of my party hearing,
[we] have [now] a feud with the Bhati Ranaga De on account
of the insult of the ordure, let him take it'on himself." And
this story now terminates here.

Meanwhile Cudo was staying at Kalaii. And [in the
course of time] Cudo grew big, and went to [sta}'] with Malo,
in Mfthevo. There assaulting the banias at night and seizing
their wealth he used to fill his belly [with ease]. In this way
he. was living. Afterwards, the cocoanuts of the Sakhalas*
caine * [to Mahevo] and [those of] the marriage party took ^

Cudo withjhem [to JagaluJ. Now the Sakhalo Visala De said :

"[This] Cudo will be the lord of all," and to Cud6 espoused

1 Here I have omitted to translate the ^tW " previoi-isly " in the
text, which seems to be superfluous.

« A tutelary deity.
8 The exact meaning of the phrase which has here been omitted in

the translation, is obscure, but it ev-idently contains some scurrilous
abuse or imprecation.

* I.e. marriage offers.

6 Lit.: had come.
* Lit.: had taken.
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[his daHghter]. After having [thus] wedded, [CSdo] went
[back] to Mahevo. Now there Cudo cannot stay* without
making devastations. So Malo said [to him] :

'' Thou makest
devastations/' and [Cudo] said: '*I do not make." Then
[Malo] said: '' Put thy hand on my neck,"^ and [Cudo] did
not put [it]. Then [Malo] was pleased and gave [to" Cudo]
the garrison of Salavar!. [So Cudo] began to stay in the
garrison. Afterwards he kept his Sakhali wife and his child
Rina Mala at Cudasara and he himself used to come and go
[from one place to the other]. And he took Mandovara,'^ and
thereafter he took also Nagora and Didavano. And he was
staying at Nagora. Afterwards Raiiaga De espoused [his
daughter] to Rina Mala, There at Jagalu were staying the
Sakhalas. Now the rule of the Sakhalas_ grew weak. The
Sakhalo Meha Raja resided at Pacii. But Alhana Si, the child
of Meha Raja, had gone [to] Vikupura where the Bhatis Jeto
and Luna-Karana were staying, [having been] placed there by
ravala Kehara.^ Afterwards the Bhati Ranaga De slew them
and with them slew also the child of Meha Raja. So Meha
Raja too^had a feud [with Ranaga De]. Now MeliaRaja had
said to Cudo :

'' [I] have come [to stay] in thy territory, and
[lo !] my child has been slain ! ''

. Then Cudo said to Araraka
Mala:* *' The thmg that Meha R^aja says, that thou do/*
Now Meha Raja went to stay at Bhudela, a village of Nagora,
and [his] spies were wandering through[out the surroundings
of] Ranaga De. And Ranaga De had kept [his child] Sado at
Ranehara and there Sado was staymg. Afterwards [Sado]
had caused a meal to be prepared in the house of a carpenter
woman, and there the carpenter woman said :

'' My master has
a daughter [who] is worthy of Sado." Then ^ Sado said:
''Make me see her with my eyes." Afterwards on the day of
the Tijas, the carpenter woman Avent to Odita, a village of the
3Iohilas, and there showed [the maiden] to Sado, And Sado
espoused her. Now when he was returning, the Sakhalo Meha
Raja had him spied, and taking with himself Araraka -Mala
Cudavata from Nagora, went after him, and then they fell on
him. And where Dadhali [is, which is now] called Navo
Sadhasara, there Sado was slain. Afterwards the Mohila bride
of Sado, chopped off one [of her] arms and sent it to Ranaga
De [saying]: "Show it to my father-in-law. [For] he will

say that [his son] was slain for the sake of some bad wench.
Now like this was I. And I am now going to bum myself
[with the corpse of my husband "J*^

1 I.e. '* Swear by my neck.*'
"^ Mandor. 8 Of Jesalmer.
* A son of Cu^o himself. 6 Lit. : there.
ti For another, slightly different, version of the story see Progr

Rep, for 1916, in Journ, Aa. Soc, of Be., xiii, pp. 220-221.
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Having [thus] slain Sado, Araraka Mala and Melia Raja
returned back. Now [the other] child of Ranaga De, Ud<^, had
been previously slain by the Bhati Kelhana for the revenge of

the Bhatls Jeto and Luna Karana who [had been] slaia [by
Ranaga De] at Vikupura ; and [now] his other son Sado was
slain by Araraka Mala. Thus both the children of Ranaga De
were slain. And Ranaga De [driving] black bullocks and wear-

ing black garments went to rava]a Kehara in Jesahner, [and]

then [when] the Ravala went forth to meet him, he said [to

the Ravaja :] *' I have a feud with the Rathoras." After-

w^ards [Ranaga De] came back with a force [that he had
obtained] from the Ravaja. and at Bhudola, a village of

Nagora, slew the Sakhalo Meha Raja. Then rava Cudo [who]
Avas [then] at Raroda (?), a village of Nagora, ran from there

to the pursuit [of Ranaga De] and came near Nrila. And there

there Avas no water. Vaghuras ' came, and then [Cudo] met
the Vaghora Jliabha and said [to him] : ''I have with thee

the feud of Goga De, but if thou givest [me] water to drink

and helpest [me] to kill the Bhati Ranaga De, the feud is con-

doned [to thee]." Then [Jhabha] gave [him] water to drink

from his water-pots which were filled, and the Vaghuras
watered his horses. And [Jhabha] Joined [Cudo] and off they
went. And then the pursuers fell on Ranaga De near the

Loharalal pond, and slew [him], and having slain him they
went back to Nagora. Afterwards, in the course of some days,

the Prince of Jesalmer said to Kelhana: ''We have a feud
with the Rathoras/' Then Kelhana was staying with the

Patisaha of Multan, and forming the vanguard in front of

the Patisaha had gone [with an army] to Delhi ; then taking

both the army of Multan and the army of Delhi, he went to

Nagora over rava Cudo and there at Nagora rava Cudo was
slain. And after [wreaking this revenge] Kelhana went back
[to his domains].

We will now leave behind this dark period of feuds and
personal enmities, and enter into a more glorious period in the
history of the Rathoras, when the princes are seen fighting for

the land of their conquest. Cudo was succeeded by his son

Rina Mala, who was murdered at Citora about the year Samvat
1500, Rina Mala's son Jodho and Jodho's son Viko are well-

known names ; the latter^ as everybod}^ knows, conquered the

Jangaja country and founded Bikaner in Samvat 1545. He
was succeeded bv his son Luna Karana. and Luna Karana was in

his turn succeeded by his son Jeta SL This prince nobly fell on
the field of honour in Samvat 1598, while defending Bikaner

against an army sent over him by Mala De of Jodhpur. The
particulars of the battle are related in the following extract taken

I I do not know what tribe or class of people is meant by this term.
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'/

which, as mentioned above, contains a later recension of the
same vamsayall whereof a specimen was given in the preceding
pages. This later recension was apparently recast during the
Samvat century 1700. The reader will notice at once the
great difference in form and style from the former specimen.
The testimonial Icavitta quoted at the end, is probably genuine.

(Extr. 2 :) [ift ^Tf 3?!^%]* $^ T?t^ ff^rr xrc =^T^ ^^
^TrWt^ t^^m %f%^^ cf^T Xft ^3 ^R ^cWtsft W

^ ^^^ t' ^-^^^mu^ Tji^ ^%ft^ I^ t

^^iT % \i^ w^ ?niu ^T^ f^^ w %^ ^t ^37Trr^

W^^ *rTi!I% fft^ ICR JTlfc^ t ftlTnf ^ cK

^ifi eft ^^r ^ i^4ir ^ g=? ^ -^^ ^Tc^ ^ ^^ ^^
<^* ^ '^

^wt ^^ inicft ^ ?rfi3^ ^T3t ^ %^ ^ T^ir ^^ §craW
^rw ^jw[ -^^JJ^ ^fsT ^TT & ?rfl- ^ ^fff^

10

I
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^T^^ "f^^T^

^^ criy^Hn^ ?^mt

JH^^ m^
etc.

(Translatioa :) [Afterwards rava Mala De] on the one side
despatched an army over Virama,' and on the other side
despatched Kupo and Jeto [with another army] over Jeta Si. .

- . . .Thereupon our^ rava Jeta Si also assembled an army and
went to meet [the invaders] at the village of Sohavd. ^

Par-
leys were exchanged there [and the enemy envoys said to
Jeta Si] :

'' Go to MalaDe and bow your nose." At that time
all the nobles [of Bikaner] were present, and they approved of
[the conditions.] But Jeta Si [noticing that] Mahesa, a Sakhalo
who had a fief of twelve villages, was silent, asked him :

Whv " Aren't j^our Rathora kinsmen

•^ •

speaking enough ?
" was the reply. [Jeta Si] insisted :

'' Speak
you too." Then the man said :

'' If we do such a thing, our
equality [with Jodhpur] will go by the board, while on the
contrary being killed on the field is honourable." The latter
advice appealed to Jeta Si, but did not appeal to the noble
Then^the envoys [returning to the] enemy camp, reported
to 'Kupo and Jeto that a Sakhalo had prevented afty talk [of

submission]. Thereupon [the tM'o leaders] sent for Mahesa
and asked him :

'' Why dost thou try to ruin the Rathoras ?
"

And he [merely] said :
'' [I have caused them to] give a digni-

fied reply [to your proposals]."

Afterwards [they] engaged in battle. The nobles of Jeta
Si bolted, but he [remained and] was killed on the field, and
together with him others from his retinue were also killed.

When Jeto and Kupo went [to count the fallen] on the battle-
field, they [began to] talk [between themselves] :

'' Methinks it

looks as if the Sakhalo had bolted. Nice indeed ! after all the
proud language he was talking! [Now be sure that] if the
Sakhalo is [lying] anywhere, he is lying on the field of battle
of his zenana!" [They had not finished saying this than
they came upon [him]. As they looked at him, [they saw
that] the Sakhalo was moaning. Then they asked him: '*0

Sakhalo ! thou moanest ! do thy Avounds cause thee much
pain ?

" And he replied :
'' No, sirs, it is not my wounds

that cause me pain, but because inferior men have killed the
great Rava, I am [thus] moaning." Thereupon they said :

''Our Sakhalo son^ [still] speaks the very same language.

* Rava of Merato, * Text : «« •' here."

3 A low form of abuse very common in Marwar, indirectly falling

on the mother of the person reviled.
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Throw dust into his mouth." Dust was thrown [into the mouth
of the Sakhalo, and] the augiir [who saw it] said : "[As for this]
land, [now] the Sakhalo holds it in his jaws."

'

In this wa3^ Jeta Si was killed on the battle-field, whereas
his nobles dishonoured themselves. And the following verse
was composed for the occasion :

—

The beggarly Rawat fled for his life,

And Udo the bully fled too.

And Har Raj the shrike relinquished the strife,

And Lakhman the sheep also flew.

Med Sanglo the miser etc.'^

T shall now close the subject of the vamsdvalh, i.e. of the
early historical compositions based on the 'oral tradition and
on the legends preserved by the bards, with a fantastical
account of rava Jodho's pilgrimage to Gaya, derived from a
w^ork contained in MS. 15 of Descr. CaL of Bard, and Histh
MSS

,
sect- 1, pt. i. This work, wldch in the manuscinpt is

designated by the title of VatU Maravari rz, contains a collec-
tion of biographical and historical accounts mostly referring
to personages who lived and events which happened during the
reign of Akbar. The date of composition of the work also
apparently falls within the time of Akbar. That Jodho, the
founder of Jodhpur, went in pilgrimage to Gaya and Prayaga,
is an historical fact resting on a no less trustworthy authority
than Gadana Pasaita's Jodhayana, a contemnorarv work, and
that on this occasion he met the '' Piirabiyo " Sultan is also
bome out bv other €^.f\r\\r iq.nfhnritlAtl am-^nfr nrVn'oli fU^ f«rr^ Tr,tn

Chanda
the statement that after being introduced to the Sultan by a
Rathora Karana, raja of Kanauj, Jodho persuaded the former
to abolish certain fees which were exacted from the pilgrims
at Gaya, and in return for this favour, rendered to the Sultan
the service of destroying two strongholds of rebel bhomiyds on
his way back from Gaya. The genuineness of the testimonial
song quoted at the end is doubtful, but the statement that
Jodho was introduced to the Sultan bj^ a certain Karana, ruler
of Kanauj, is not without interest. A " rai Kiran " ruler of
Bhunganw (near Kanauj) is mentioned by Al-Badaoni^ as
having played a certain part in the wars between Sultan
Bahlol of Delhi and his antagonist Sultan Mahmud of Jaunpur,
and it is not impossible that this is the same person with the

1 I.e. : ** You will not succeed in snatching this land from the
SSkhalas and the Ravas of Bikaner."

2 Stigmatizing verses of this kind are dreaded by the Rajput, who
considers open censure, both when deserved and when not, as the
greatest possible degradation Censorious compositions are called
visahara, meaning '* venomoua/' by the bards.

3 Muntakhabii't'Tawarlkh. transL by G. Raaking* Vol. I. on. 403-4.
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Rathora Karana, raja of Kanauj, mentioned in the extract.
Jodlio must have met Sultan Mahmiid, not Sultan Bahlol, as
the epithet of Purabi\ 6 can only refer to the house of Sharqi.

(Extr. 3 :) ^CT^ ' ^>^ ^m-^ ^\c{ '£nnf«?fr ^3T^ ^

^^^TFT ^q-f^* T^fl"^ ^i^JIT 5Tt Wt m ?J^ ^m ^
'f^tTct ^T^ ^ ^^ CRT xrrfcT?!?^ ?:r^ ^^ f^*^ wt ^o^

'^ ^r^t ^^ ^^T^'^^ ^rral ^1^ ^3DT f^m^ ^T^ w^cft wj-

ftr^f ^*TT Tl^ fiWfl"3ii3ir '

^

^rr^ i^^ ^?:crRir
ii ^ ii

(Translation:) Rava Jodho went in pilgrimage to Gaya.
As he passed by Agra, there was there raja Karana, the
Eathora ruler of Kanauj, and Jodho met him. Then raja

Karana, [who] was an imperial emir, represented to the Em-
peror :

'* Rava Jodho is the ruler of Marwar. He is a great
sovereign. His country lies in front of Gujarat. So if Your
Majesty has intention to make an expedition against Gujarat^

^ TTt, ' Q, ^ ^^rr, * ^^IT, * l^?f, « 5
^^, « ^h * fir^. ^^ ^^, ^» f^°
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[then] let Your Majesty win rava Jodho to your side." There-
upon the Emperor said to raja Karana ;

" Introduce rava
Jodho to me/' and [according!}^] Jodho was introduced to
the Emperor. The Emperor asked rava Jodho [some] ques-
tions, and as Jodho answered them, the Emperor was very
pleased, and gave him many umbrellas and elephants and
horses. And after giving him many things, the Emperor said :

'' If anything more is wanted, ask." Now at that time an
exceedingly high fee was exacted at Gaya for bathing, and the
Eava made a representation in regard to it and had the fee of
Gaya abolished. Then the Emperor said- [to Jodho] :

'' In
thy route there are two small forts of bho7niyas, these do thou
attack/* And Jodho did not attack them when going, inso-
much as he was a pilgrim then, but when coming back he
attacked both the forts. And on that occasion the following
song was composed :

—

His kinsman he met, ornament of the race,
And straight to the Court then went the Diwan.

Beholding, Jodho, the light of thy face.

Before thee his gifts displays the Sultan !

Such a song was composed on that occasion.

That accounts of events which took place centuries before
are always more or less inaccurate, especially when based on
mere traditions, is easily understood. But if a certain amount
of inaccuracy is excusable, wilful alterations and misleading
forgeries are not, whatever the purpose for which they are
introduced.* Now, the Caranas have at all times been great,
masters of forgeries : they have invented wonderful stories
and to arm them with some kind of sanction, have often docu-
mented them with apocryphal testimonial songs. Had the
Caranas been as clever as they are wily, they would have clad
their counterfeits in the garb #f probability, thereby making
detection difficult, but fortunately for us and for history, they
have always lacked the sense of discriminating betweeia
possible and impossible, and consequently most of their for-
geries are so absurd and inconsistent that they can deceive
only fools. I have given above an extract containing an
accoimt of rava Jeta Si's fight with the army of rava Mala
De. This account, in* spite of a certain amount of inaccuracy,
is on the whole ^ober, and apart from the anecdote relating
to Mahesa, the Sakhalo, contains nothing to which an intelli-
gent reader should take exception. Now, it is instructive to
compare the above account with another account given by
Sindhayaca Dayala Dasa in his recent ^^Khyata" of Bikaner.
Here we read that MalaDe marched in person against Bikaner
at the head of an army of twenty thousand, and that in the
fight that ensued Jeta Si went over Mala De and killed the
latter's horse by a blow of his sword. Further we read that the
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desertion of the Bikaneri nobles was determined by the following-
remarkable circumstance. Jeta Si on the eve of battle sud^
denly remembered that he owed a certain sum to some
merchant, and wishing to pay his debt immediately, rode to
Bikaner by night, without telHng anybody where lie was goin<r
to. The nobles soon discovered his absence, and thinkin or°that
he had fled, deserted from the camp. On coming back
Jeta Si found himself alone, still nothing dismayed, confronted
the foe and met a glorious death sword in liand. As if all
these inventions were not enough, Dayala Dasa gives us the
moral of the story by representing the^onslaught of the Jodh-
pur army on Bikaner and the consequent death of Jeta Si as
a punishment inflicted on him by Karaniji, theCaranI goddess,
whom Jeta Si had offended by not properly recognizing^ the
help which he had received from her on the occasion of his
fight with Kamran seven years before ! I give below the
passage containing this impudent suggestion, and I am sure
that the reader will never want any more proofs of the crafti-
ness of the Caranas. The hemistich quoted in the course of
the text and attributed to Vithii Meho—the author of the
adespotic Jeta Si rd Chanda ?— is, of course, apocryphal.

(Extr. 4 :) ^IS ^Ff ^*T^ tcftft^ ^rt HT/T^ fcTCT ^^ TT

^^ ft^ ^"^ WTf:

1^

1

^TT TTO ^^*r W^m ^ ^T^ q^ ^o ty.ci^ rm

(Translation ;) ^And [when] Sah Kamran fled before Jeta
Si, [the bard] Vlthu Meho composed quatrains on the occa-
sion * [And these contained also the following hemistich] :

Our Sister's^ shafts are the champions that fight

;

And Jet Si of the battle enjoyeth the sight.*

2 If Sayala Dnsa is accurate in the statement that a Vithu Meho
composed chandas, in honour of rava JetaSi, this Meho might be'identified
with the author of the adespotic JetaSI rd Chanda, mentioned in the
beginning of this Report. Vlthu Meho is a well-known name, and we
have of him other works among which a Pabufi rd Chanda (Descr, Cat.,
sect. ii,pt. i, 2 (6)).

3 Meho, as a Carana, could call Karaniji his sister.
* Meaning: the battle was fought by the supernatural power of

Karanljr, and JetaSi was a mere spectator in it.
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[Now] when rava Jeta Si heard tliis phrase, he remarked :

"Where [thy] Sister's arrows fell, did [my] brethren's^ ar-
rows not fall [as well] ?

" This much only came to his lips. And
subsequently, in the year Samvat 1598, rava Mala De taking
wdth himself [the two leaders] Kupo Mahirajota and Pancayana
Karamasiota, with an armj^ of twenty thousand, fell upon
Bikaner.

We legend
on to the firm ground of history. Here is an extract from a
pidhiyavaU of the Rathoras compiled during the later half of

. the seventeenth century A.D,, under the rule of raja Jasavanta
Singha I of Jodhpur, and raja Karana Singha of Bikaner.*
The portion quoted refers to the Rathoras of Bikaner and con-
tains the names of the heirs to the gaddi from rava Kalyana-
Mala, son of Jeta Si (17th generation from Siho), to rajas Raya
Singha (18th generation), Dalapati Singha and Sura Singha
(19th generation), and Karana Singha (20th generation), be-
sides the names of the brothers of Karana Siiiglia, the names
of the brothers and nephews of Siira Singha, and the names of
one of the brothers of Raya Singha (PrithlRaja) and his
descendants as far as the 20th generation. It w^ill be noticed
that the names of the Rulers are given in a descending order,
whereas the names of their younger brothers are given in an
ascending order. The account is very accurate and quite reli-

able, and though coming from Jodhpur, a rather unfriendly
quarter, contains no attempts to place the Rulers of Bikaner
in an unfavourable light nor to minimize their merits.

(Estr. 5 :)

^^T ^ ^ ^i[ "^ fTif JTtfe ^ iiTie ^ x;rrfcT^rrf 5ct

^^mfl^ \ %w\fw^ ^ ^"^ fK*T^1" \ t^fti^ ^
I

1 I.e. Rathofa kinsmen.
« MS. 18 of Descr. Cat. of Bard, and Histl. MS'S.

3 TR, 4 tt^i, 6 if, 8 ^tf*f, n ^^^
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K(^ ^^ ' mi^iIT ^ H^W ^^t ^T¥T . . . ^T^rr ^jie-

^^WFT'ST JTTf TTfT ^ ^

\^

fei ^^nrfcT t^ ^<
^^fiT^'< 4i<4^t "^f^

I

7
^?:^^rr ^tt^ fl d fhiT^ ti% xrf^ ^i^

ft-^ ?T3% ^'° ^o] ^<<ij^ TfN

^ \8 ^tW^ff 5Tr% JTf? ^5Ct ^JTT ^ ^^jwt
I^

^o|?jwr^ ^i^Tir ^<4^t ^ %iT^ it^mecT I

i^ o
I ^r^^TTW

I
^ ^j^t'^ ^T^rx

13

I

'^ TJ^ u
= 5^ *ft^

^ ^^ 13
= ^ 11

\.L cT KPn

^oTqfcT

13

=a^^l= ^^^ Bt^nx^ ^ft^^jft

^TTi: ^ 15 ^HTT^^ fm \

I "^^ ^^\

II o

S

8

IS U

6

10

15

%.

\i

^'.
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\^
I
ftl^r^ ^^TCW^

fl"Tft:^
1

i

^[o] \<o<i. ^i^^ ^rr$; =^^r:^^ qfwT t^^

I

8 KT^ ^Tie^f ^r^2TTJ!I?T^ TT II

3m

TnfWTft ^T^^ JTT l^qn^l-
»,

*rTf ?ifr w^
\'L

I
i:^^5fri!r ftrnt^o^ I

I

I

Sv

(Translation :)

17th.
[
Rava Kalyana Mala, son of Jcta Si. [His] birth [took
place] on the 6th day of the bright fortnight of Magha
of the year Samvat 1575, Friday. Subsequently [to
the death of Jeta Si, his father^ rava Kalyana Mala
went to join Virama De, son of Dudo, and [then] both

JJ

;5

3*

35

1 "^

^1^, s t^.
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17th.

?s

3J

•>>

99

>>

35

99

99

^3

JJ

59

>5

J3

?)

??

!?

3)

5?

3 ?

?5

3?

35

J3

?J

^)

99

?J

1)

>J

53

55

5?

33

»>

5>

>'

9 9

>i

33

?>

33

33

3?

53

went into the Poor!) [where] after spending of [their]
purse and serving the Emperor, [they succeeded in]
bringing the Emperor [against Jodhpur]. In the year
Samvat 1600 the Emperor Sur' came [over Jodhpur]
and fought [a battle] where Jeto and Kupo were killed.
The Emperor entered Jodhpur, and [rejestablished ra va
Kalyana Mala in Bikaner and Virama De in Merato.

18th.
J
Raja Raya Singha, son of Kalyana' Mala.
[He] was a great maharaja. [He ruled over
the whole] territory [from] the Old Fort of
Bikaner to the Panjab, and had [also] Nagora
and., at one time during the Muhammadan
occupation of Jodhpur, the Emperor Akbar
had given him [even the last-mentioned place].
He was a very liberal raja and tied [many]
elephants in the cemeteries of the Caranas.
Raja Raya Singha [was] a son-in-law of Akhe

3!

» J

35

33

5 3

33

33

33

33

33

33

3!

33

)!

?3

>3

3)

53

J>

35

33

33

I

33

33

33

3;

Raja Sonigaro.

Vrahanapura.*
[He] died in Samvat 1679 at

19tli.jD.ALAPATi, son of Raya Siiigha. [He
was] the heir of Raya Singha in]

Bikaner. [But] subsequently [instead
of] going to attend on the Emperor,
he began to stay [all his time] in
Bikaner, wherefor the Emperor [be-
came annoyed with him] and bestowed
Bikaner on Sura Singha and despatch-
ed [the latter] against Dalapati.
Dajapati after engagijig in battle with
Sura Singha, fled,

took possession of Bikaner

33

3»

33

3»

>3

33

33

33

33 and Sura Singha

19th.

53

99

97

9S

99

3J

33

33

33

53

33

33

73

Raja Sura Singha, son of Ray^a
Singha. [He obtained] the grant of
Bikaner. First [when], after the de-
mise of raja Raya Singha, Bikaner was
given to Dalapati, Sura Singha had
been given PhalodhL Afterwards
Bikaner was given to Sura Singha and
Phalodhi was incorporated into the
fisc. The birth [of Siara Singha took
place] in Labor the 12th day of the
dark fortnight of Pausa of the year
Samvat 1652 ; and he died in the
village of Bori in the Dekhan the 14th
day of the dark fortnight of Asadha
of the year Samvat 1688. [He' was]
the son of a Bhatiyani.

* Ser Sah. 2 Burhanpur in the Dekhan.
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17tli. 18th, 19th. 20th. 1 Raja Karana, son of Sura

Singha. [He is the present]
3 >? !5 ??

JJ ?>

ruler of Bikaner.
?> ;5 ?? "

20th. ISatra Sala, son of Sura
3J 5? J5

35 53 J3 >)

3» 3? 3> ?3

TJ ?? >» 33

9J 3> 5J S5

:3 5> 3! ?5

?3 53 3? ^ 33

53 33 33 33

3J 35 35 33

9> 33 33 33

20th.

33 33 33 33
F

33 33 3) 33

Singha. Raja Sura Singha
had first kept [him] in con-

finement, [but] afterwards,

in Samvat 1687, he had
escaped from there and had
entered into the fiscal terri-

tory : then he went to Vra-
hanapura and threw himself

at the feet of the Emperor.
A-JO, son of raja Sura Singha.

[He] died a [premature]
death;

33 33 53

53 »} 53

53 5>

55 33 53

53 35 35

55 33 J5

33 33 5?

55 53 55

33 53 55

3 [were thus in all the sons]

of raja Silra Singha.

10th.
I
BiiOPATi, son of raja Raya Singha.

[He was] the eldest son [and conse-

quently] the lawful heir. [He was
born] of a SisodanI [and was a uter-

ine] brother of Dajapati. Miihato
Karama Canda administered poison
[to him] and killed [him].

53 33

33 35 53

5? 55 3J

19th.jKiSANA Singha, son of raja Raj^a
Singha. [He was] a nephew of the
Nirabanas.^ In Samvat 1675 he had

59 5> 55

55 5- 55

come to the [Bikaner] court and had
become a regular vassal [whereupon]

„ „ ,, jhe had been given first Navasaro and
then Jakhina

;
[but] afterwards he

returned [to his home],
20th IAsakaraxa. son of Kisana

55 55 >5

55 55 3?

55 55 53

>5 ,5 „ iSingha.

:5 55 55 20th.
I
Sabala Singha, son of Kisa-

55 55 55 33 I
Ha Siugha.

5, „ „ . 20th.
I
Raja Singha, son of Ki-

,, 5, ,, ,sana Singha.

35 35 55 ^xy±^

4 [were thus in all the sons] of raja Raya
Singha, son of Kalvana Mala.

55

?5 53

55 55

18th. JPrithI Raja, son of Kah\^na Mala. [His]

birth [took place] on the 1st day of the dark
fortnight of Margasirsa of the year Sainvat

I A curious, but in Rajputana very common, way of saying that he
was the son of a Nirahani woman.
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17th. 18th.il60G. [He was] a great devout of the Tha-
kura[ji],* and composed a great panegyric of

the Thakura[ji] in the form of a Veli!^ [He
was] a vassal of the Emperor and had in fief

Gagurana. [He] died at Mathura in the year
Samvat 16 ... .

4

19th.
J
SudaraSana, son of Prithi Raja.
20th.|KESARl SiNGHA, son of Su-

J3 33

JJ J>

?3 53

33 ? J

33 ;)

33

33 33 . J)

darasana.5? 33 33 53

20th. Jagata Singha, [son of Su-33 33 33

3> 33 33 33

20th.

?J 33 3? 53

darasana],

HUKAM >SlNGHA, [son of Su-
darasana].

5J «

>3 33

3) 33

33 35

>3 33

33 3>

93 35

?J 3?

33 33

19th. I GoKALA Dasa, son of Prithi Raja.
20th. KiSAKA SiNGiiA. [son of Go-

95 kala Dasa].

20th. Xahara Khan, [son of Go-

33 kala Dasa .

20th. Madho Singha, son of Go-

33 kala Dasa.

^ %^ ^ 20th. GOVARADHANA, SOH of Go-

33 ? 7
kala Dasa.

33 3> 2 [were thus in all the sons] of Prithi

33 33 33 Raja, son of Kalyana Mala,

It only remains for me now to give one or two specimens
of the contemporary chronicles, both old and modern. To
illustrate the former, I shall quote two extracts from a Khyata
written towards the hegmning of the seventeenth century A.D.,

when Jahangir was Emperor of Delhi and Gaja vSingha and
Sura Singha were, respectively, rajas of Jodhpur and Bikaner.

This Khyata comes from Phalodhi, and was originally composed
under the patronage, or at least within the jurisdiction, of the

Raja of Jodhpur. The two extracts, which are given below,

have been particularly chosen for the reason that they refer to

a well-known chapter in Indian history : the activities of

Prince Khurram during the later part of the reign of Jahangir.

The reader will thus be able to compare the version of the

Marwad chronicler with that of the Muhammadan historians

and form an idea of the value of the former as a supplement to

the latter. I only regret that the two extracts are too short

and that space would not allow me to quote at greater length.

As I have pointed out above, the principal point of usefulness

of the Rajasthani Chronicles is found in the ample particulars

they give concerning the part plaj^ed by the Rajput Princes at the

^ Le. Visnu.
2 This is the famous Veli Krisana Rtthamant rl noticed towards the

beginning of this Report.
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Imperial Court and in the Imperial campaigns. The Muham-
madan chronicles are very deficient in such particulars and on
the whole afford no basis for judging what the Rajput life

under the Emperors of Delhi exactly was like. The Rajasthani

Chronicles draw before us a picture of the Rajput life under the

Emperors, and at the same time also of the Imperial life as

seen through Rajput spectacles. The difficulties in which the
Rajput Princes must have found themselves on more than one
occasion when the Empire was rent by internal dissensions

and rebellions, are well exemplified by the two extracts quoted
below. In extract 6, raja Siira Singha of Bikaner, summoned
by Jahangir on one side, and detained bj^ Khurram on the

other, finds himself in an impossible situation from which he can
only extricate himself by a hurried and clandestine departure,

and in extrajpt 7 he has to bear the consequences of his loyalty

to the Emperor and see his camp looted by the vindicative fury
of the same Khurram^ who would not forgive him his quite

justifiable defection. Of the two extracts, the former contains
an account of the exploits of Khurram from his marriage with
the niece of Xur Mahal (Nur Jahan). to his rebellion in Mandu
(1622 A.D.) ; and the latter an account of Khurrani's successes

in the Poorb (1624 A.D.) and his subsequent campal defeat
at the hands of Prince Parvez and Molibat Khan. The list of

the Rajput Chiefs fallen in the last-mentioned battle, in which
the name of an elephant is also included^ is particularly inter-

esting. Lists of killed and wounded are very common in

the Khyatas, and thanks to their accuracy, often furnish data
of the greatest value.

(Extr. 6:> ^^jfK ^ife^ ^^^fp?^ TcWK^^fT ft^
sBT^nr^ ft ^^^ f^^ ^"^ ^rrr^^ ^m ^^ ^^ ^ ^^ "qrcWT

rf^ ^fs TOT^ f^^ ^ ^wf m\--^^1 * ^ fe; ^ TTTcT^rft

^cr ^ 4^ ^ru^ "^^ ^ ^f^ ^^ xr^ ^ffw^ ^Ernr ^ h^W

^ WK throughout, ^ ^ throughout, ^ ^ throughout, * °T»

' m throughout, ^ ^^, "^ Abbrev. for ?f^T.
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».
^Tjr^ t w^m M\z\ t( %2t ^\^ ^ ^ ^2t ^t' ^

s ^r jfl" 1^ ^^cfTX cT? ^^JT'?^ ir -oifj^^

JTiTt ^cft^ ^^x. ^ ^ ^Km^ ^ crt ^^ ^rf^t^t ^^tor?: f
^^irrt * cTt ^^*r^ ^ ^*:*t *rrftjn% fl-f^ ^st ^?:it^

^feiff ^rl cTt 51^^ ^rr^'^lt ^p:^ ^T[¥^rKr]

'frfc ^ ^CiT \ ^fecr ^ %f%^ ^ ^m xfTcT^ ^^jfr^ ^^«T^^

\\ Xf^ W^^TH^ 3Tf ^rrW^ ^TTT^T^ ^?f^ ^
"^ trn^WT ...-,,

% m^ ^^m ^d f^^' ?3tiT^^ ^et 1^^ ^x''

ifTcT^n ^^FTT mmK ^w f cT^ ^rr^^ ^5?:?? ^ ^rrfci^

' For r^^X, ' ^r, ^ qr^, • "m^. ^ ^^
6 Cnrr^ 7 -t=TT, 8

'^:r3,
T smrc, ' €t^, * For ^^ptii, ^0 JT?:,

^TT, ^* 3T, 18 ^^, I* g throughout.



58 Journal of the Asiatic Society of Bengal. [N.S., XV,

' A m^^t tr^^^T fer f^nn m ^ fw^\

^

^?:ftrf fjT^-^C '^^^ ff^^Tfl- 9^ -^ -^^ ^rtr ^T3T %^T %f%

^f^ % ^^r^f '^ ^TT^T^r ^ x.'^'^ ^ ^^f^ t ^i-^^K

cft*r ^^TT^ f^^ ^^t^tcr; ^ ' trifcT^^ ^tiff t, ^ ^
^^ [t^J:^?] f^^T t[ ^^^'^ ^JH^ ^T^ % ^

^ ^f%^^ ^^ W^ ^T %* fTT^iTf^ ^^TT^ ^ t^ ^^

,*

r

(Translation :) The emperor Jahangir, when still a prince,

had an amour with Nur Mahal, a daughter of ItmadDola and
sister of Asap Khan. After becoming emperor, he put her
husband to death and took her into his harem. In the month of

Kati of the year Samvat 1662 he ascended the throiie, and Jn

the year Samvat 166. . he took Nur Mahal into his harem, and
gave her the name of Xur Mahal and raised her above all the
concubines in the harem. [Not only this_, but] he placed the
whole Empire into her hands and he himself became her slave.

Afterwards Nur Mahal married her niece—the daughter of
Asap Khan—to Prince Khurram and began to be in very
friendly terms with Khurram. From that time, thanks to
[the favour of] Nur Mahal, Khurram [was the one] of all the

1 aCF* '^ 17 mr^TT 8 =ir • TK-^ 6For ^f3TT, * ^, * W^, ^ ^^ * W^f%m,
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Princes [A\'ho] had the greatest power at [the Court of the]
Emperor for twelve or thirteen years: and he caused Prince
Khusru to be incarcerated and [Prince] Parvez to be banished
[from the Court]. Meanwhile, the little daughter of Nur
Mahal, whom she had had from her former husband, grew big,
and Khuj-ram said :

" Marry her to me," but Nur Mahal did
not marry her [to him, because] «he was saying :

'' I willi not
marry her to my niece's husband." So she married her to
Prince Shahriyar [instead]. From that time the friendly rela-
tions between Nur Mahal and Khnrram were broken and Nur
Mahal took to favour her son-in-law Shahriyar. Then she
resolved to drive Khurram away from' Court. Just about that
time the Dekhanis had caused a disturbance in the Dekhan
[it was] the year S^mvat 1670—and she tried to arrange for
Khurram to be sent to the Dekhan [to quell the disturbance].
Khurram said :

' I am ready to go, but Khusru who is in

prison is [the heir] to the Imperial throne, [he] is the eldest
[Prince] ; now if you commit him to my care, then I am ready
to go to the Dekhan." So Prince Khusru was made over to
the custody of Prince Khurram, and Khurram was sent to the
Dekhan. [Then] the Emperor himself left for Kasmir, to show
to Nur Mahal the flowers of saffron. [Now] Prince [Khurram]
arrived in the Dekhan and obtained a victorv and then con-
eluded an agreement with the Dekhanis. Afterwards, on the
12th day of the dark fortnight of Phalguna of the year Samvat
1678, at night, in Burhanpur, Prince [Khurram] killed Prince
Khusru who was in prison. Information [of this fact] reached
the Emperor, and the Emperor was displeased. Nur Mahal
continued adding fuel to the fire [till] she completely alienated
the Emperor and the Prince.

Now, the Prince from Burhanpur went to Mandu. Mean-
while Shah Ubas had created a disturbance in Kandhar, and a
call for help had come from Khan Jahan [together with the
news] that Kandhar had been taken by Shah Ubas. The
Emperor from Kasmir went to Labor, [it was the year] Samvat
1679. and summoned all the imperial emirs, both Hindu and
Muhammadan, who were in the Dekhan, in order to despatch
them to Kandhar. Then Prince Khurram thought :

*' All the

[contingents] are being called aAvay from here, and I am being

left alone ! ", but he did not let anybod}^ know [about his uneasi-

ness] and wrote to the Emperor :
" You are summoning from the

Dekhan all the [contingents], and afterwards the Dekhanis will

create a disturbance here." But the Emperor [in reply] resumed
all the p^rganas [which] the Prince [held] in Hindustan, and noti-

fied him :
" Thou hast [now] been given Gujarat and the Dekhan

[with all] the territory beyond Mandu, [therefore] keep [hence-

forth] in thy service [the emirs] from those provinces, and let

no imperial contingents from this part [of Hindustan] remain
there]/* ' Then the Prince understood : " The Emperor is
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indeed against me." And as for the imperial emirs, those whom
the Prince had allowed to go before, were allowed to go, but
afterwards to the others he was not giving permission to leave.
Abdulla Khan Laskar Khan, raja Varasingha De, and raja
Gaja Singha, these [were] the only ones [who] had been given
permission to leave before, and after [these, the Prince] was not
granting permissions to leave. Now, all [the emirs] had
received the imperial summons and [in compliance with the
same] all those [mentioned below] had proceeded as far as
Mandu, but the Prince would not give them permission [to
depart] from Mandu, [on the contrary] he began to keep them
as his own men. [TheseVere :] raja"^Siira [Singha] of Bikaner,
Kachavaho Giradhara Raisalota, Ra[th6ra] Ude Singha
Bhagavanadasota of the Meratiya branch, Kachavaho Chatra
Singha Madhosinghota, and Ka[chavah6] Hirade Rama. Then
these said to the Prince: "We [should like to] remain [with
you], but afterwards the Emperor [will confiscate] our lands
and give [them] to Muhammadans and will make [our] women
[his] slaves." [Accordingly] in the heart of night, Siira
Singha, Giradhara, Ude Singha, and Hirade Rama separated
themselves [from the contingents] and hurried away leaving
their camps behind. [Only] Chatra Singha remained" with the
Prince [and, in recognition], the Prince created Chatra Singha
a commander of three thousand, granted to him the dosabaha-
lara (?) which were [enjo^-ed by] the imperial emirs, gave [him]
instant (?) leave, and told him :

" I shall soon come with large
forces." Then the Prince also separated himself [from the
army] and taking with him only Taj Mahal, the daughter of
Asap Khan, rode to the stronghold of Rinathabara in Hindustan.
Meanwhile the Emperor arrived at Labor [and] the news
spread that the Prince had rebelled

(Extr. 7 :) ^fer^T^ ^Tcft iTT^ ^^ \ ^f%WT ^^1%^ ^

Kt TTTfcT^TTft ^1* ^Tfs^T xncTOT^ ^«T?J^ M { {k$\

1 t^>t^», a
(ft^t, * '^^^x,

s p^^ fTj^Tar^, mj{, « ^^}, « ^J

,
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^rr^^TKT ^^fT \ '^T^ ^^^ \ ^cn^ t^^^T ^c ^<^^

^TFT WT^ Wt^T W\f^ WT^ ^^JT ^T ^t* ?Tt^CT TJ§¥^

TRiu^w '^ ^trrffl" wr^T ^[o] \<^(^ ^r ht^^ jtt^ ^[o]

5

ftrf^ ^ mi\^ \\ f5rT^ ^^^rfi*: ^ tc>r f^r^n %f5^

^^
\ ^^ Ht"^ ^JUTT^cf

\ T^T^m Tj^ ^a^i^ n ^
r

II

wf^ ^?i^^ ^TTfT'^Tr ^rr^^TT^ ^^ ^^ wz^ tttw^ '^^xk
w

(Translation :) In the month of Kati the Emperor marched
from Ajmer to Sikri, and [thence] went again to Kasmir.

TTT, ^^5xi»T, *WT?;, '

«^fk, It?, «^^. 'd, '°?:t^,

^' ^i¥^, '» t, »3
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Prince Khurram went into the Poorb. There . . . thousand
Pathan horses, Wiomiya of the place, joined him, and the Prince
took possession of all the country, expelled the Imperials, killed

_ , an imperial emir, took Hajipur and Patna, and sub-
jugated all the land as far as the holy Prayaga [which he] made
his boundary. Then again Prince'^Parvez and Mohbat Khan
from Burhanpur marched [in chase of Khurram] into the Poorb.
In Burhanpur they placed rava Ratana as subedar and deposed
the Nawab, transported the family (?) of the Nawab to Agra,
and took the Nawab w^th them committing [him] to the
custody of the Saiyids. [In this way] they went into the
Poorb. There they intercepted letters by Miya Fahim directed
to Prince Khurram and Mirza Darab, [and in consequence]
Parvez and Mohbat Khan ordered the Nawab to be imprisoned
and fettered. A force attacked Miya Fahim, and Fahim was
killed and Fahim's brothers Madana, Rarabaro, and Narana
I)asa were all [likew ise] killed. [This happened] in [the month
of] Bhadrava of [the year] Samvat 1681. On the lith day of
the bright fortnight of KatI o£ [the same year] Saravat 1681,
a pitched battle took place between Prince Khurram and
Parvez. First Khurram despatched a detachment to attack
the camp of [raja] Sura Singha of Bikaner, and the camp of
S"iira Singha was looted, then the battle was engaged. Raja
Gaja Singha was given the command of twelve thousand horses
and formed the vanguard. The battle was engaged. Of the
Imperials, 1,000 Saiyids were killed, and 200 others were killed
[of the forces] of Prince [Parvez]. And of the Hindu sirdars,
the following were killed :

1. Raja Bliiva Ranauta,
2. Paharakhan, the son of raja Vara Singha,
3. Dariya Khan Ruhelo,
4. Ra[th6ra] Harl Dasa Ramota,
5. Sisodi}^© rava Kalyana Dasa,
6. Sisodiyo Keso Dasa, [the son] of Je Mala Sagauta,
7. Sisodiyo Mana Singha, [the son] of Bhana Sakatauta,
8. The elephant Jatajota.

Rathora Bhiva Kalyanadasota and Prithi Raja Baluota
fell covered with wounds, and raja [Gaja Singha] had them
carried away. Of Prince [Khurram] a large multitude, [no
less than] . . , . thousand men, were killed. The Prince [him-
self] and Abdulla Khan escaped in flight, [and their] elephants,
l^gg^ge (?). tents and everything fell into [the hands of the]
Emperor. It was a victory for the Imperials.

The last extract. No. 8, with which I close this small se-
lection from the Rajasthani Chronicles, is taken from the
Khyala of Bikaner by Sindhayaca DayalaDasa and is meant to
illustrate the lines on which chronicles, or rather rem«tftrs nf
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contemporary events were being compiled about a century ago.

The subject of the extract is the accession of maharaja Ratana

Singha of Bikaner in the year 1828 A.D., and a few incidents

which took place immediately after it. It is a monotonous regis-

ter of events, both important and trifling, recorded in chrono-

logical order, one after the other, on the same day or very shortly

after the day that they happened. Evidently, it is the work

of an officer especially appointed by the Darbar to record, day

for day, everything that was happening in Bikaner, from im-

portant events such as the demise of a Maharaja and the arrival

of an embassy from the East India Company, to such insignifi-

cant and irrelevant occurrences as a feast given to brahmins

and an offering made to a temple. The compiler must have

been a regular mutsaddl, not Dayala Dasa who simply took

these materials as he found them and incorporated them in his

Khyata, The account is, of course, quite accurate and reliable,

as is to be expected from the fact that it is contemporary with

the events described.

(Extr. 8:) ^o ^^^<i^t^T^ ^^ y^^'fTCF^' <c{iTf^f^ft*^

^T^^ %i:f^r^ ^ T^^ 5 fcT^5fi f^^ ff^ fKr^^ ^ ' z\w^

X.w fiif^ ' & ^^tT^[^*] ^ f^^^ ^^ ^ ^^cW^ ^^

6\^<\ =^?:f%^^^ f^^m f^T en ^l ^^^% ^^ 3T^^

ssrsfi'cTf^rf5f^ '& ^^?; ^ T^^^ f^n^ w^ f^'^\ ^^ff ^ct Tfwf

t^T^^ fT^if^ ?:r^ ^^ ^ Tftt =^d^f^ s

mf^^ ^T^t cTT5ft*Tf ^5^IT ^ ^^ ft f^TW^ ^^ ^

• «TTm, 1* °f^^, » UTO^, » ^°, ijf throughout.

fiT^rsr. ^ ^, ' °fw^^, ' stkR^^ " wRi^

.
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^?T fcT^T iTRr*T ^ cT^ f^SRT^ ^ ^t^ ^tI: fiTcft

\^ ^^ cTT iftW ^'^
\^=^yL t^T^ 1^^ ? y^^ ^^ ift f^JJ^i^

S* C\

Ttt Tr^*:*^; ^^^ ^1=^^ ^^kk* ^ ti^^ ^r^t^

^^rm ^5ct^ \ f^ 5 ^^^?I2^ ^r^^ fT^ mw^ ^wr^^*

^ >m^ ^t^^T^ ^m*Tt ^ § ^ T^^ f%?^ % -^^^i^r^^ 10

^rhr^^ ^ le^T^ «- fqf?TT^ ^^ % ^ ^' ^*rfT^5T ^s[m

T^^ Kl WUT^ ^X m^ ^'^ ^ gETTq" ? g^^ fl" JTcff WT¥ %^

^

^ _5^ =v
^iWt ftr^TH^ ^TrftRTT xft§ ^B[TWt^ ^ ^ 3^

u ^ .^^

f^^TWr ^ %f^T TFft \ ^I 5^ JTf^ ^ W^ \ T^KW^

for ^Wl ? The MS. in several places writes ^ffor ^. C7/r.

r^^ and ^U^l, S
,jj^^ « ST^T^, » ^If, «

•^ ?WT*^^, 8 ^^^, 9 ^tflf, 10 ^1^^.^ II ^o^ j» ^^^o^

t^, " f^05I^'^, " H^, 1« tV.
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TTT^lft f^Cm? ^JTf^^T ft^^i^T'ST i^'^JK ^ cTTJft^ ^ "'ftft

jfKt ^firfl"^ 5} *Ttfh5T*rT^ ^Jif^n^ xft^ ^*o '^^=^1^^ firar^^ ^^

(Translation:) The 5th day of the dark fortnight of
Vaigakha [ of the year] Samvat 1885, maharaja Ratana Singha
sat on the throne in the Karana Mahal palace. First [ of all

]

the Godaro of the village of Sekhasara made
the tilaka on His Highness's [ forehead ] ; then Veri Sala Sera-
singhota, thakura of Mahajana, made the tilaka on His
Highness's [forehead] ; then Kama Singha, thahira of Vidapara,
made the ///a^-a on His Highness's [forehead]; then Nahara
Singha, thakum of Ravatasara, made the tilaka [on His High-
nesses forehead], and thereafter Ajita Singha, thakum of
Bhukarako, made the tilaka on His Highnesses [forehead].
And as for the nazars to His Highness, first thakura Veri Safa
of Mahajana presented [his] ; then Nahara Singha of Ravata-
sara presented [his] ; then Rama Singha of Vidasara presented
[his] ; then Ajlta Singha of Bhukarako presented [his] ; then
Lala Singha of Jasano presented [ his ] ; then Rinajlta Singha,
thakura of Vaya, presented [ his ] ; then the Vidavatas of

Gopalapuro, thakura Sangrama Singha etc., and the Kaudha-
lotas, the Naranotas, and the Bhatis, each in due succession
according to his particular rank, presented their nazars to His
Highness and made the nicfiaravala. Then the State Officials,

» i?prr, ^ '^\^\. ^ ^^, * ^^t. ^ -itt

'
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the Brahmias. and the HazurJs presented their nazars and
[ made their ] nicharavalas. Then His Highness went to the
Haramandira and made an offer of [ Rs.] 5 to the Thakuraji,
Then His Hicjhness went to Devidvara and made an offer of

[Rs.]

[Shortly! afterwards [it] became known [that] Bhima
Sirigha, [maha]rana of Udaipur, [had] died on the 15th day
of the bright fortnight of Caitra of the year Samvat 1885.

On that occasion a couple of couriers arrived [from Udaipur],
and on the 10th day of the dark fortnight of Vaisakha com-
municated the [sad] tilings. Then [His Highness], according
to the custom, issued orders to stop the playing of all instru-

ments, and on the 12th dav [from the demise of the Maha-
rana ] gave a banquet to the Brahmins [ in which ] Re, 1 per
head was [distributed] in the way of alms. On the 15th day
of the bright fortnight of Vaisakha of Samvat 1885 there was
a simhhuhhekha ' of sweetmeats. Then came a letter from the
Governor General, dated the 16th of May of the year 1828
A.D., [with] congratulations for the accession, and also a
letter from Col Brooke- Resident at Delhi, to the address of

the Darbar^ m which it was written :
^' Dhokala Singha is

committing dacoities in the Jodhpur territory, and [I am to

inform] Your Highness that none of your subjects shall be
permitted to join hirn. [ and at the same time to request you]
to please not allow him to enter your territory.*' [His High-
ness ] took cognizance of the matter and then and there issued

[ the necessary ] instructions [ and said ] : '' Convey these

instructions to all the sirdars, so that no one allows [ Dhokala
Singha] to enter the villages [of our territory] and no one
joins him." Then the Sekhavata Sivaji Singha came from
pSclaloda and caused the mourning for the late Maharaja to be
discontinued. On the .... day of Asadha, Mohata Abhe
Singha was dismissed from the office of diwan, and Mudharo
Vljha Raja Varnsidhara was appointed to the di\ranship and
was presented with palanquin and robes of honour. Then in

the dark fortnight of Asoja, a [second] banquet was [given]
to the Brahmins in the name of the late Maharaja, and Re. 1

per head was distributed in the way of alms. On the 15th
day of the binght fortnight of KatI of Samvat 1885, there Avas

another simbhnbhekha of sweetmeats. Then from Udaipur the
[maha]rana Javana Singha sent Cadavata Indra Singha and
Pancoll Visa Natha with congratulatory gifts [for His High-
ness's accession and with these ] came : one elephant, two
horses, [various ] ornaments and one necklace, one sirapeca ^

and tdrdn of [silk]-cloth. On the 5th dav of the dark fortnight

1 A sort of banquet or charity meal given to sadhus, yogis and other
religions beggars, for meritorious purposes.

2 A kind of ornament worn on the turban.
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of aiigasara of Saijivat 18S5. the office of diwan was conferred
[again] on Moliata rava Abhe Singha, and he was presented
with an elephant, a palan'^uin, and robes of honour, and Vl]ha
Raja Vamsidhara was dismissed. [Shortly] after that, on the
5th day of the bright fortnight of Migasara, the office of con-
fectioner was taken from modi Sultana Mala and conferred on
modi Naga Mala. Then on the 15th day of the bright fort-
night of Migasara of Samvat 1885, there was a third shnhhU.'
hhekha of sweetmeats. On the 3rd day of the bright fortnight
of Magha of Samvat 1885 arrived the congratulatory gffts
from the British Government, and Mir Munsi Ilatfat Husain
came to bring them, [and on the same] 3rd dav of the bright
fortnight of Magha His Highness held a solemn darbar in which
Mohata Sivajl Rama Hindii Mala presented a list of the [gifts
which included]

: one sirapeca with kalafigj, one necklace of pearls,
one sword studded with precious stones, one shield, one turban
embroidered with gold, one turban of brocade, two scarfs with
the ends woven in gold thread, three pieces of nmkasi brocade,
four pieces of A:amca67» brocade, two
one mukasi handkerchief, two quilts of pashmina [silk], and' one
elephant [with] a hovvdah of silver. Such [were the gifts that]
arrived. Then Mir MunsI Ilatfat Husain was given leave [to
depart]. Afterwards, on the 15th day of the bright fortnight
of Magha of 1885, there w^as a fourth simhhuhhekha of sweet-
meats ....

APPENDIX II.

The Ruling Families of Bikaner and Jodhpcjr and
w

THEIR CONTROVERSY" ABOCTT SENIORITY.

It has become customary with everyone who directly or
indirectly deals with the history of the Rathoras of Bikaner,
to consider them as a junior branch of the Rathoras of
Jodhpur and utterly disregard the right asserted by the
former to be considered as tlie senior branch. Col. Tod the
first writer of Bikaner history, in his defective and very in-

accurate Annals of 5/Z;a/ier speaks of this State as holdinor

merely " a secondary rank amongst the principalities of

Rajputana/' and in his Annals of Marwar gives a list of the
sons of rava Jodho in which rava Viko, the founder of Bikaner,
is represented as the sixth. Misled by Col. Tod's inaccuracy,
Capt. P. W. Powlett and Col. K. D. Er^kine in their Bikaner
Gazetteers published in 1874 and 1910 respectively, most
cathegorically assert that Viko was the sixth son of Jodho
thereby implying that the ruling family of Bikaner is junior
to the ruling family of Jodhpur. Any stuJeat of Rajputana
history who had any acquaintance with the original Marwari
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Chronicles, and therefore needed not jurare in verba Todi,
would never make such a categorical statement in the pre-
sence of the most disparate and contradictory evidence. In
fact tliere are hardly two Chronicles of Jodhpur or Bikaner
that agree with one another in giving the same list of the
thirteen, fourteen^, or seventeen sons of Jodho, in the same
chronological order. All, it is true, agree in representing Nibo,
who died before his father, as the eldest son, but as to the
other twelve, thirteen, or sixteen sons, the Chronicles are at a
variance and do not afford, at a first sight, any basis for
judging who was elder and who was younger. Possibly, the
very authors of the earliest Chronicles, who probably lived
under Akbar, were not sure about the gradation of seniority
of all the numerous sons of Jodho, and the confusion was
complicated by the partiality of the later chroniclers who,
when belonging to Jodhpur, tried to represent Satala and
Siljo as the eldest sons next to Nibo, and when belonging to
Bikaner, tried to represent Viko even as the eldest of all. I
have studied the question carefully in the light of all the
several Chronicles of both Jodhpur and Bikaner to which I
have had access, and have found that inHhe absence of any
direct statement or information, there is some indirect evidence
which ten(fs to show that rava Viko was elder than rava Siijo,
the progenitor of the descendants of Jodho who have been sit-
ting on the gad(i:i of Jodhpur, and consequently the ruling
family of Bikaner is senior to the ruling family of Jodhpur.

Futile as the question may seem to anyone who looks at
it from a practical point of view and feels inclined to give
more weight to greater power and wealth than to seniority, it

is not a futile question to the eyes of the modern Rajput, to
whom juniority in respect to a rival lateral branch means a
condition of inferiority and almost humiliation. When I vis-
ited Ratlam in connection with the edition J was preparing of
the Vacanika of Eatana Singha, in 1914, and was even without

"

my intention made acquainted with the controversy which the
ruling family of that State has with the ruling family of the
neighbour State of Sitamau about seniorit}', I had the first
living instance of the importance which the Rajput attaches to
a point that in the eyes of an outsider has, if any, only an
ideal value. It may therefore not seem an idle waste of time
if I here enter into the question minutely, and examine all the
evidence which indirectly tends to corroborate the assertion
by the Rathoras of Bikaner that they represent the senior
branch.

When Rina Mala, the Rathora rava of Mandora and Sojhata,
was assassinated during his sleexJ in the palace of rand Kubho of
Citora about the year Samvat 1500, his eldest son Jodho fled
from Qtora and eluding the cavalry sent by the Rano to
pursue him, sought a refuge in the sands of the Jaiigala
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country.' Mandora thus fell into the hands of Kubho, who
established a garrison in the city and proclaimed his rule over
Marwar. It was only some years afterwards that Jodho was
able to recapture Mandora and reconquer the greatest part of
the country that had belonged to his father. Whether the
ancient capital of Mandora A^as in a state of decay in those
times, or its natural position was not deemed strong enough
to safeguard its occupants against another possible attack by
Citora, or the proud Rathoras considered it humiliating that
the Guhilotas should boast to have resided for years in the
palaces of the Rava of Marwar, the fact is that shortly after
recovering his paternal dominions, Jodho shifted his capital to
a stronghold which he founded on an almost inaccessible rock
about 5 miles to the south of Mandora, and after his own
name called: Jodhpur, "the city of Jodho." This happened
in the year Samvat 1515.

The Chronicles say, that after founding Jodhpur, Jodhu
began to divide the territory of Marwar among his sons and
brothers. Butan inscription which I have found near the two
temples of Pabu at Kolu, south of Phalodhi, dated in the year
Samvat_l_515 and referring to the rule of raya Sdtala, the son
of maharaya Jodhd,'^ tends to show that the partition of the
land had already begun before the foundation of Jodhpur.
Those were the times when the Rathoras of Marwar were
multiplying with a prodigious fecundity, and the successor to
the gaddt had no small difficulty in providing suitable appan-
ages for all his numerous sons. In the ease of Jodho the
difficulty was perhaps greater than in the case of any other
prince, for when he succeeded his father he had not less than a
dozen brothers and at least as many sons to provide for. The
Jodhpur Chronicles state that he overcame the difficulty and
accommodated all his brothers and sons in different parts of the
territory which he reconquered, but we should make a great
mistake if we were to understand this statement in the sense
that Jodho reconquered the land and then apportioned it
among his relatives. It is a common feature of all the
Rajput Chronicles to attribute to the sovereign prince a share of
credit for any successful enterprises which his vassals carry to
completion during his reign, and to explain all the gains of the
vassals as privileges granted to them by the prince. What
probably happened is that after helping" Jodho to reconquer
Mandora, each Chief went and peacefully or by the force of
arms settled in some part of the country, which in those times
was greatly depopulated, and founded small states under the

1 The old name for the desert tract now included within the bound-
aries of the Bikaner State, especially the southern part of it.

2 Sea " Progress Report etc."'for the year 1915, in Journ. As Soc
o/ Be. (New Series), Vol. xii [1916], p. 108.
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supremacy of the Rava.* This supposition is confirmed by the

fact that some of the sons <)f Jodho went to establish them-
selves in places which at the time were either waste or un-

importantj founding new cities or rebuilding old ones. Thus
Satala, one of the eldest sons of Jodho who afterwards suc-

ceeded to the gadd'i of Jodhpur, went to establish himself in the

desert near Pohakacana and Phalodhl. and founded the new
city of Satalameia. It is obvious that Jodho would have never

assigned to one of his eldest sons a fief of that kind, consisting

of a desert tract without a stronghold of any importance.
Evidently Satala went there of his own initiative, possibly

hoping to be able one day to conquer the whole territory of

Pohakarana and thus found a large state. The Rathoras o£

those days were not lacking spirit of enterprise, and on the
other hand the exuberant growth of the race made it impera-
,tive for them to conquer new land and provide free scope for

their ambitions and ample means of subsistence for themselves
and their descendants. This remark will help to understand
the conditions under which Viko left the court of his father

and went to carve for himself a rew state in the Jangala
countrv.

Though some Chronicles give a smaller number, probably
through omission of some of the less important names, there
can be no doubt that rava Jodho had at least seventeen sons,

whereof the names are faithfully recorded in the most accurate
Chronicles,

ing : Karama
Nibo, Bhara Mala, Rai Pala, Vanavira, Vara Singha, Viko,
Vido, Satala, Savata Si, Siva Raja, and Siiio ^ The eldest of

all was Nibo, and according to all the Chronicles, who speak of

him as kS^vara Nibo, he was the tikayata or heir-apparent of

Jodho, but he died before his father, without issue. Nibo had
been residing for some years at Sojhata, an important strong-
hold, which had also been the residence of Rina Mala and later

of Jodho himself, before the latter founded Jodhpur.^ By the
time when Jodho died in Samvat 1545, the most enterprising

These names are, in alphabetical order, the follow-

a Si, Kupo Cada Rava, Jasavanta, Jogo, Dudo,

1 Also it is not unlikely tlrat some of the brothers of Jodho, who had
been given fiefs under Rina Mala, retained these under the domination of

('itoia» and had them simply recognized by Jodho, when the latter re-

established his authority over Marwar.
a D. C, i, i, 18, pp. 40a-6 ; C. 52, p. 2G6 ; C. 68, pp. 6fe-7a. (In the

above, the initials D, O, stand for Descriptive Catalogue of Bardic and Hia-
torical Manuscripts^ and the initial C stands for Manuscripts Copied,
whereof lists are given in the Progress Reports of the Survey.

^ GadanU Pasaita in his Jodhayana, a poem on the exploits of rava
Jodho, makes the following explicit allusion to this prince's stay at Soj-
hata :

^ ^ ^I^ I (D. C, i, i, 19, p. 102a.)
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of his sous had all established themsf^lves in some part of the
country: Satala at Satalaniera, Vlko in Jangala, Dudo and
Vara Singha at Merato, Vido in the Mohilavati, Karama Si at
Asopa, Bhara Mala at Kodhano, Rai Pala at Nuharasara. Siva
Raja at Drunaro, Savata Si at Khcravo. Sujo was probably
with Satala, his uterine brother. The Chronicles do not say
that Jodho had designated any other of his sons as his heir-
apparent after the death of Nibo, but he must have done so,

and anyhow from a particular which is recorded in some of
the oldest Chronicles and which we shall examine below, it

appears that after the death of Nibo, the legjitimate heir,

whether bj^ his father's designation or by his right of birth,

was considered to be Jogo.
Vlko, with whom we are here particularly concerned, had

long before the death of Jodho gone to settle in Jaugaja,
the coimtry lying to the north of Jodhpur beyond the terri-

tories of Nagora and Phalodhl. The starting point for all

Viko's conquests in this part of the country, was a small state
centring in the fort of Jagalii and held by the Sakhalas, a
branch of the Pa vara Rajputs, who had the title of mnas.'
This small state had been in a position of more or less nominal
subordinac^y to Marwar since the days of Rina Mala,'^ and Jodho
himself, when driven out of Marwar, had found shelter and
hospitality in the houses of the Sakhalas. The tradition is

that Napo Manika Rava ro, the rano of Jagalu. being menaced
by the Baliieis, went to the court of Jodho for help, and at his

request Jodho sent to Jagalu a force under the leadership of

Vlko, assisted by Kadhala, one of Jodho's brothers.^ How-

J It appears that there were two small Sakhala principalities at the
time with which we are concerned, the one held bj the Jangalava line of
the family, and the other by the EUneca line. The princes of both lines
had the title of rnna Jagalu, with the territory around it, belonged to
the Jangalava ranas. The territory of the Runeca? was in origin south
of Nagora and had for its capital Runa, but whether Runa was still the
capital of the Runecaa at the time of Jodho, it is difficult to say. Ko
mention of Runa as a Sakhala principahty is found in the Chronicles of
the time, and the Runecas are often confounded with ^he Jangalava

s

and vice versd. But one thing is certain, that at the time of Jodho the
Runeca principality was still in existence, for Jodho married a daughter
of the Runeca rano his contemporary, her name Noranga De, and she
was the mother of Vlko and Vido.

2 See '' Progress Report, etc." for 1916 {Journ. As. Soc, of Be, N. S ,

xiii), p. 204.
3 The above is the version of the Jodhpur Chronicles ( Cfr. C 52,

p. 28a), and it agrees with a statement in Muhanota Nena Si*s Vata

Sakhala rt: ifl^ ^T^MRH"^ ^ ^JT^'WCt *f^ W^^ SfK ^^T^T <r^ Tm

'qnwi: ^^r (D. C, i, ii. 8). The earliest Bikaner Chronicles which 1

have seen, simply state that Jodho assigned to Viko the Jangala country,
and to Vido the Mohilavati (D. C, i,ii, 2, p. 17a), Sindhayaca Dayala
Dasa, the latest chronicler of Bikaner, gives a different version, which is
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ever that Avas, certain it is that Viko went to Jagalu as a friend

of Napo and had the latter's support in all the conquests which
he subsequentlj' made in the country to the north and east.^

Jagalu was bordering with the Bhatis of Pugala to the north
and west, with the Jatas to the north, and with the Mohilas to
the east. Viko established himself at Kodamadesara, a village

on the eastern border of Pilgala, founded by rava Jodho during
his exile."^ In a few years, the Jatas vrere completely subjuga-
ted and all the country to the very borders of Hisara and
Depalapura fell into the hands of Viko. The Mohilas, who
apparently had already been defeated by rava Jodho some
years before, were definitely crushed and their territory, known
as Mohilavati, became the possession of Vido, a uterine brother
of Viko. The Bhatis of Pugala, who at first had watched with
appreheiision the conquests of their enterprising neighbour, be-
came more friendly when they saw that Viko had no aggressive
intentions in respect to them, and Sekho, the rava of Pilgala,
married to Viko his daughter. Meanwhile, about the year
Samvat 1.542,3 Viko had begun to build a new fort a dozen
miles to the east of Kodamadesara. This was the origin of the
city of Rikaner. and it was completed and populated in the
vear Samvat 1545>

In the same year Samvat 1545. rava Jodho died in Jodh-
pur. Satala was appointed to succeed him. But from a par-
ticular preserved in the Chronicles it appears that the legitimate
successor of Jodho after the death of Nibo, was not Satala but
Jogo. '' After the demise of rava Jodho, writes the chronicler,
[the nobles] were going to place the /lA-o on the forehead of Jogo,
but the latter, who had just made his ablutions, said : Wait
tni my hair is dry. Whereupon all said : We will not give the
tiko to him, and went and consecrated Satala instead." ^ xhe

probably nothing but his own invention. (See P. W, Powlett's Bikaner
Gazetteer^ p. 1.)

1 The assertion by Col. Tod that Viko fell with his band upon the
Sakhalas of Jagalu and *' massacred " them, is not only untrue, but also
unjustifiable in that no Chronicle contains anything approaching such a
statement, on the contrary all represent Napo as a friend and auxiliary
of rava Viko.

2 See '' Progress Report, etc." for 1916, pp. 217-222.
3 JetaSlrd Chanda by Vithu Sujo, 49. Some Chronicles give the

date Samvat 1541. Cfr. D, C, i, i, 18, p. ¥ia.

1 ^ik^ Jodhpur, Bikanar also derives its name from its founder :

Vlhanera is but the vernacular form of Vikramanagara, meaning ** the city
of Vikrama, or Viko."

5 x\^ ^m ^^ ^\^ ^TJii i IfTT iBwr q^ ^fq|%^ ^ ^

ofr^I'Sfl 4 H^ (D-C, i, i. 18. p. 4446) : aflWl TT^ ^T^(I>.C.,i,i, 18, p. 4446); afl^l TT^ ^T*f «ft*^ sftflT ^

«l^ r<-^l (From a MS, from Phalodhi datins from the end of the Samvat
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very ludicrousness of the above account is a proof of the au-
thenticity of the main information. It is easy enough to find
in this story the pretext ^vith \\hich the chronicler tries to
justify the action of the nobles in placing on the gaddl Satala
instead of Jogo who was the legitimate heir. And in that case
the pretext adduced is a very poor one indeed. But it may
also be that Jogo, when offered the tlko, disappointed the
nobles with a foolisli reply like that mentioned by the clironic-
ler and that the nobles thinking him unfit to rule, elected
Satala in his place.' The latter supposition is confirmed by an
information concerning Jogo which we find in the Khyata of
Muhanota Nena Si. In his Vata Mohila rl, Nona Si states that
Jodho, after defeating the Mohilas of Cliapara and the
Pathanas their allies, assigned the Mohilavati to his son,
kavara Jogo, but as the latter was a simpleton and was unable
to retain the land, his wife, a Jhali, asked Jodho to recall him
back and assign the Mohilavati to somebody else. Accordingly,
Jodho recalled Jogo and assigned the Mohilavati to Vid6.*
Evihently, Jogo was a man of weak intellect, if not thoroughly
inept, and this is probably the reason why he was excluded
from the succession, in spite of his right of birth, which he ap-
parently had.

It may be asked : was Satala the legitimate successor,
after the exclusion of Jogo ? From the fact that his election
was not contrasted nor opposed by any other claimant, at least
so far as we know, it would seem that he was. Satala was
involved, it is true, m a Avar with Viko shortly afterwards, but,
though the real motives that led the two brothers to fight one
another are not known , it seems that the aggressor was not Viko,
but Satala, who allying himself with the Khan of Nagora, the
Ravala of Jesalmer, and the Rava of Pugala, invaded Viko's
territory .3 Possibly, Viko after the death of Jodho, to whom

century 1600). Cfr. also C. 52, p. 29a, where a more detailed account is
given.

1 From the evidence of the Chronicles it appear.s that at the time
with which we are concerned, every case of succession to the gaddl had
to be ratified by the assembly of the nobles. That this assembly had
even the power to exclude from the succession the legitimate heir, when
he seemed to be unfit or otherwise undesirable, and elect another, is
clearly shown by the case related above.

?n% *itr?^ 'Ci [^ «^ ^^'Ji ^i^ n^^ 'rt mf^^ fwm^ m% {sic) ^rm

F

3 See " Progress Report etc/\for 1916, pp. 235-23G.
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he owed at least the submission of a respectful son if not that
of a vassal, had refused to recognize the supremacy of the
Rava o? Marwar, that Rava his brother, and Satala undertook
the above-mentioned expedition in order to subjugate him. If

this was Satala' s object, he failed in it, and the Rava of Bika-
ner maintained his indeiDendence and at no period of the Bika-
ner history a descendant of Viko has ever acknowledged the
supremacy of Marwar. Satala had a very short rule, for in

the year Samvat 1548 a Muhammadan army from Ajmer in-

vaded Merato and Pipara, and Satala in opposing the invaders
at Kasano lost his life in the field. He died without issue.

As soon as the news of the death of Satala reached Bika-
ner, Viko assembled a force and hastened to Jodhpur. Why ?

If there could possibly be any doubt concerning Viko's inten-
tions, the Chronicles remove it by explicitly stating that
he went to Jodhpur with the hope to succeed to the gaddi
of Marwar. Now the mere fact that Viko went to Jodhpur
in the hope to succeed, is suflficient to prove that he had the
right^ to succeed, or else he, after having been a stranger
to his mother country foe years and having even fought
against her, could have never dreamt of going there and
finding the people so well disposed towards him to consent to
set aside- the legitimate heir and elect him in his place. On
the contrary, in spite of his right to*succeed, he well knew
that most of the people would be hostile to him, and therefore
brought a force to back his claims. That he had at least one
partisan in Jodhpur, the commander of the fort,* a very high
official in those times, is admitted by the Chronicles, all of
which agree in stating that it was the commander of the fort
who sent word to Viko to come quickly that he might be
invested with the iikd of Marwar, Naturally, the account of
the Chronicles of Bikaner differs to some extent from the account
given by the Chronicles of Jodhpur. According to the former,
Viko delayed on his way to Jodhpur ^ and thus gave time to
the Hadi Jasama De, the mother of Sujo, to persuade the
commander of the fort to give the tlkd to her son. Viko
arrived, and finding that Sujo had been elected in his place,
laid siege to Jodhpur, but shortly afterwards raised the siege
and returned to his domains.^ The Chronicles of Jodhpur on

I The Bikaner Chronicles give his name as VeraSala BhTvota, where-
as the Jodhpur Chronicles give his name as Varajaga BhTvota. The
latter, who was a brother of the formgr, had commanded the Marwar
forces at the battle of Kusano.

«^*^ t^ s^

«^ ^ »i>f <^ ^T^ (D.C7., i, ii, 2, p. 176) ; ll^^ ^3T ^ "^X^m ^^
^t«?^ ^^ ^^ r?F ^ ^ m^ ^Tsft {B.C., i, ii, 30, p. 151a).

3 Evidently, Viko discouraged by the fait accompli of the election of
Sujo and by the lack of support on the part of the Jodhpur Chiefs.
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the other hand say that Varajaga, the commander of the fort,

had secretly plotted to open the gates to Viko, I)ut the

Kinamalotas of Cadi, who first saw the forces of Viko approach-
ing, ran to Jodhpur to give warning, and prevented the

opening of the gates. Thus Viko, finding the gates shut,

retired to Mandora and thence took his wav back to BikanerJ
• *

And afterwards all the Chiefs went to Varajaga and reproached
him saying :

'' What didst thou mean by calling Viko here ?,"

to which he jocoasl}' replied: '' Hal I only meant to amuse
myself by stirring up the puppies of Jodho to fight with one
another !

*' '^ From this last particular as well as from the

statement that it was Varajaga who called Viko to Jodhpur,
it is evident that Varajaga had been openly favouring the

election of Viko, and as he probably was the only Chief in

Jodhj)ur to side with the latter, it has been possible for the

Jodhpur chronicler to represent him as a plotter and almost a
traitor to his country. But could Varajaga, or any other

sane man, have ever thought of supporting the election of

Viko against the will of the other Chiefs, unless Viko had a
claim as a legitimate heir, i.e. as the eldest of the living sons

of Jodho, Jogo excluded ?

That Sujo, the man who was appointed to succeed Satala,

was not the legitimate heir, is implicitly admitted even by the

Jodhpur Chronicles. For to justify the election of Siijo, the

Chronicles produce the reason that Naro, a son of Sujo who
had settled at Phalodhi/'^ had been adopted by Satala, and
when the latter died, renounced his right to succeed him in favour

abandoned the enterprise. The Bikaner Chronicles explain his renuncia-

tion to his rights as an act of magnanimity. They say that Jasama De
went to meet Viko, taking with her a little girl. Viko noticing that the

girl was weeping asked the reason thereof, and on hearing that it was
from thirst, took pity on the conditions of the besieged and raised the

siege. One Chronicle states that Viko before raising the siege and
renouncing his rights, extorted from Jasama De the promise that the

descendants of SOjo would never wage war against Bikaner, and that

he received from her two heirlooms originally belonging to rava Siho,

to wit: an image (?) of Naganaca (Naganecl), the huladevi of the Ratho-

pas, made of nim-wood, and a pair of kettledrums (D.C, i, ii, 30,

p. 151a). In the later Chronicles, the number of these heirlooms has

been increased, the Chronicle of Dayala Dasa enumerating no less than

thirteen (D.C., i, ii, 1, p. 1486). Cfr. also the kavitta quoted in D.C, ii,

i, p. 26.

1 (7, 52, p. 32a ; D.C, i, i, 19, p. 12&.

(Phalodhi MS.); rT^ T^^m ^^731 ^ ^^ ^ ^ ^f^^t f%^ ^^ W

{C. 52, p. 32a).
a See '* Progress Report etc." for 1915 {Journ, As. Soc of Be. (N.S.)

xii, 1916).
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of his own father Sujo.^ What a splendid example of filial

devotion in a period when sons like Udo of Citora and Mala De
of Jodhpur used to relieve their fathers of the" burden of old
age to inherit a few days earlier that power which Naro so
magnanimously refused ! And how ungrateful the father who,
after being placed on the gaddi by the disinterested devotion
of one of his sons, designated another son—Vagl;6— to be his
heir-apparent."^ Obviously enough, the story of ]S"ar6's abdi-
cation in favour of OTjo is merely an excuse offered as an
explanation of the irregularity in the latter's election. Whe-
ther there is any truth in the statement that Satala had
adopted Naro, it ig difficult to say, but even if the statement
is true, the fact of the adoption of Naro could never justify
the election of Sujo Besides, the story of the abdication of
Naro in favour of his father is too absurd to be believed. It
is interesting to note that one of the Bikaner Chronicles ^ also
mentions the fact that a son of Sujo, this son Vagho, not
Naro, had been adopted by Satala, and that the same son
abdicated in

.
favour of his father. It would therefore seem

that Sujo had actually adduced the pretext of his son's adop-
tion by Satala to show that he had a right to succeed. But
the mere fact that he had to use such a pretext shows that he
had no right.

How could then Siijo manage to obtain the gadiR if he
had no right ? How could the nobles of Marwar tolerate an
mfrmgement of the established custom, according to which
the right of inheritance and succession devolves to the eldest
son ? There is a consideration which makes the whole thing
clear. The seventeen sons of Jodho were not born of one,
but of six different mothers. Nibo, Satala, and Sujo were the
sons of one rani, the Hadi Jasama De ; Viko and Vido were
the sons of another, the Sakhall Noraiiaa De*; Dildo and
Vara Singha were the sons of a third rani, The Sonigari Campa

;

^r ^mr \ ^\^ t.i fqwr ^m\m\ w ^>i^K Jirft t^or^rr (c. 52. p. 366).
* All the Chronicles combine to show that during rava Sujo's rule,

Vagho, and not Xaro, was considered as the heir-apparent. In fact
Vagho died before Sujo, and so did Is'aro, but the successor was a son of
the former, not of the latter.

s D.Ci, ii, 30, p. 15la.

* With the help of the Khyata of Miihanota Nena Si, I have succeed-
ed in identifying the father of Noranga De, whose name is given in the
Chronicles as Mado, with the homonymous rano of the Runeca branch
of the Sakhalas. His pedigrees are : 1. Vera SI > 2. Raja Pala > 3.
Chohila > 4. Palana Si > 5 Mehado > 6. Hamsa PSla > 7. 'Sodbala
> 8. VIrama > 9. Cacaga > 10. Sihaya > 11. Sal6 > 12 Bhoja
Raja > 13. Jeta Si > 14. Mado {D.C., i. ii, 8. p. 91a). The statementm the Chronicles that the mother of Viko was the daughter of a rand
of the Jaiigalavas, is therefore incorrect. The rano of Jagalu, at the
time of Jodho and Viko. uas Napo, the son of Manika Rava."
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and so on.^ Now, it is a very significant fact that the
successors of Jodho, from Nibo who was appointed heir-
apparent during his father's life-time, to Satala who supplan-
ted Jogo, and finally to Sujo who supplanted Viko, were all
sons of one mother, the Hadi Jasama De. Evidently, and the
Chronicles seem to confirm it, Jasama De was the favourite
tSni of Jodho^ and the influence exerted by her durmg her
husband's life-time was in no way diminished after her hus-
band's death. ^ That she was an energetic woman and took
an active part in political events, may be gathered from
the Bikaner Chronicles' account of how she went to negotiate
with Viko under the walls of Jodhpur, when he was besieging
this city.* Those were the times when female intrigues and
favouritisms could in a moment alter that regular procedure
which from time immemorial had been followed in regard to
succession, and that even the nobles could be influenced by the
virtues or craftiness of a particular rani to bestow the tiko of
succession on a son of hers and deprive of his rights the legiti-

mate successor, when the latter's mother was not in favour
with them, is confirmed by the Jodhpur Chronicles' account of
what hapi^ened at the death of Sujo, It appears that Sujo,
during his reign, had appointed to succeed him his son Vagho,
who eventually died before him. leaving, among others, two
sons by different mothers : Virama De, and Gago. Virama De
was elder to Gago, but after Sujo's demise (Samvat 1572^),
the nobles excluded him from the gaddi because they disliked
his mother, and elected Gago, whose mother happened to be
agreeable to them.^

1 The other ranis were: the Hulani Jamuna De, mother of Jogo and
Bhara Mala; the Bhatiyani Pura, mother of Karama SI, KQpo, Cada
Rava, Jasavanta, Rai Pal.a, and Vana Vira; and the VSghell Vina De,
mother of Savata Si and Siva Raja.

^ ^T^^ M K\^^^ ^ i^' 52, p, 27a). In an adespotic kavitta

^^rt^^T
Jodho
This

might be taken to indicate a privileged position of the Hadi rani in
comparison with her co-wivesi but on the next leaf of the same MS.
(pp, 2066—207a) we find a glta \}y Baratha Cohatha, also in honour of

rava '^^a'l^^

Viko.
being

^ incidentally, it may cause surprise that Jasama De did not immo-
late herself on the pyre of rava Jodho. But in the Chronicles which
I have seen, there is no mention of any rani of Jodho having become
scUl after him.

4 Cfr, also the statement by some of the Jodhpur Chronicles, that
it was Jasama De who persuaded Xaro to abdicate in favour of Sujo.

6 C. 39, p. 20a ; C. 68, p. 7a ; C. 52, p. 336.

6 (7. 52, p. 36a-6 ; C. 39, p. 206. Similar instances of infringement of
the rule of primogeniture are by no means uncommon in the annals of
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From tlie cumulative evidence of the facts considered
above it would therefore seem that rava Viko, the founder of
_

^

Bikaner, was elder than rava Sujo, the progenitor of the Jodha
Rathoras who for over four centuries have been sitting on the
gaddi of Jodhpur. Consequently, the ruling family of Bikaner
is justified in its claim of seniority in respect to the ruling
famih' of Jodhpur. Needless to say, the solution of the ques-
tion of seniority in favour of Bikaner, has merely an ideal
value, and does in no way affect the existing relations between
the two States, nor detract from or add to the prestige of their
respective Rulers. For if Sujo was not the legitimate heir of
Satala by right of birth, he was the legitimate heir by election,
and we have seen that, in the case of Marwar, the as'sembly of
the nobles had the power to set aside the law of primogeniture
and legalize the succession of a younger son. Therefore the
election of Sujo was perfectly legal. But Viko, to all appear-
ances, was elder than him.

The problem which I have tried to solve in the above
pages, would have never required such a long discussion if the
Chronicles had preserved to us the accurate dates of birth of
Viko and Sujo. Unfortunately, these dates have been altered
both by the Bikaner Chronicles and by the Chronicles of Jodli-
pur, each of the two sides wishing to represent the progenitor
of its ruling family as senior to the progenitor of the ruling
family of the other State. Thus the great majority of the
Jodhpur Chronicles give Samvat 1497 as the vear of the birth
of Viko, and Samvat til

making the latter elder by only one year, just what was suffi-

cient for their purpose. To counteract their measure, Dayala
Dasa, the latest chronicler of Bikaner, has been forced to
place the birth of Viko in Samvat 1495, just one year earlier

Rajputana, and there is no doubt that female intrigues and influences
were at the bottom in most of these oases. The role of Kaikeyl in the
Ramayana was played many times by other crafty ranis at the courts of
Rajputana. Tradition says that a female had her share in fostering the
hate which raja Gaja Singha of Jodhpur (Samvat 1676-94) •conceived to-
wards his eldest son Amara Sifigha, a hate which he carried to the extent
of excluding him from the succession and even banishing him from Jodh-
pur (D. G,y i, i, 5, pp. 29a fT.). Another similar drama had been enacted
at Jesalmer about three centuries earlier, when ravala Kehara had
banished his eldest son Kelhana and nominated to be his successor
Lakhamana, a younger son. In Bikaner itself we find rSja RSi Singha
(Samvat 1630-68 ?) designate heir-apparent a younger son, from affection
to his mother. That cases in which the right of primogeniture was set
aside, were more frequent at the courts of the Rathoras than elsewhere,
has been remarked even by Muhammadan historians: "The customs
of the Rathoras are different from those of other Rajputs for that child
succeeds whose mother the father has loved most, though he may be the
younger

, . . . . [From the above-mentioned family custom*] it happened
that on the death of Ude Singha, Suraja Singha, though he was younger
than his brothers, succeeded to the title of Rajah . .

.'. " (Maasiru-U
umara, transl. bv Beverldtrf*. nn ?i71.<>>
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than^ the date which the Jodhpur Chronicles give for the birth
of Sujo. Taking it for granted that the Jodhpur chroniclers
would alter only the date of Sujo, the date Samvat 1497 which
they give for Viko is probably the correct one. The correct
date of Siljo might have been preserved in the Bikaner Chron-
icles, but unfortunately none of the Bikaner Chronicles ex-
amined by me gives any date for the birth of this prince. In
a Chronicle of Jodhpur,' however^ I have found for Sujo a date
different from the one given by the other Chronicles, and this
might possibly be the correct date. It is Samvat 1499. If this
date is correct. Viko w^as elder than Sujo by a})out two years.

^

Bikaner, 25th April, 1918.
L. P. Tessitori.

1 C. 39, p. 20a.
2 Though arguments of this kind are often worthless and even falla-

cious, yet the fact that Sujo outlived Viko by several years, may have
some significancejas corroborative evidence in favour of Vlko's eldership.
Both Viko and Sujo died a natural death.

I

*



*



Notice.

Foreign Societies who favour the Asiatic Society of Bengal
with their publications are informed that they may be sent either
to the address of the Society at Calcutta, or to the Agent of the
Society in London, Mr. Bernard Quaritch, 11, Grafton Street,
New Bond Street.

Avis.

Les Societes etrangeres qui honorent la Societe Asiatiqne de
Bengale de ses publications, sont priees de les envoyer ou directe-

ment a Tadresse de la Societe, 1, Park Street, Calcutta, ou a
I'agent de la Societe a Londres, Mr, Bernard Quaritch, 11,

Grafton Street, New Bond Street.

Anzeige.

Auslandische Gesellschaften welche die Asiatische Gesell-
schaft von Bengalen mit ihren Publicationen beehren, werden
hierdurch ersucht dieselben entweder direkt an die Adresse der
Gesellschaft, 1, Park Street, Calcutta, oder an den Agenten in
London, Mr. Bernard Quaritch, 11, Grafton Street, New Bond
Street, zu senden.



3. Suggestions concerning the History of the Drainage
of Northern India, arising out of a Study of the
Siwalik Boulder Conglomerate.

By Guy E. Pilgrim, D.Sc, F.G.S., Assistant Superintendent,
Geological Survey of India.^

Published with the permission of the Director, Geological Survey of India.

(With Plates I-II.)

At the summit of the Siwalik series in India occur a set
of conglomerate beds, containing, in many places, pebbles of
such a size as to merit the name of bo'ulders. They vary
considerably both in. composition and thickness, shading off
occasionally into mere pebble beds and being anything from
5,000 feet down to one or two feet thick, but they mvariably
form the highest member of the series and can hardly be mis"-
taken for any other beds that occur at a lower horizon in the
series, where pebbles are merely of sporadic occurrence.

From the fact of their occupying such a constant positionm the series and being of such nearly general distribution
Avherever the Upper Siwaliks were deposited, the writer ^ has
termed the particular horizon on which they occur the Boulder
Conglomerate Zone.

The existence of these boulder conglomerates has been
mentioned by every geologist who has worked in the Sub-
Himalayan tracts, but their presence would seem to have been
regarded quite as a matter of course, both bv those who have
actually observed them and naturallv by tho*se who have only
read the account of others' observations, and, therefore, have
found it difficult to appreciate the peculiar occurrence and
character of the beds in question.

1 This paper was written in January 1917. The author was then on
military service in Mesopotamia, and without any access to books of
reference. It was originally his intention to elaborate it on his return to
India. This did not occur until 1'J19. In the meanwhile Dr. E. H.
Pascoe had independently written a paper, which, as the author learns,
though he has never seen it, embodies the same general conclusion as tiie
one now published. Since Dr. Pascoe appears to have worked out the
question very fully, it seems needless for the author to attempt any more
than he has already done. With the exception, therefore, of a few
necessary corrections and the addition of some explanatory details, the
paper is published in much the same, form as that in which it was ori-
ginally written.

« G. E. Pilgrim, Correlation of the Siwaliks with mammal horizons of
Europe. Rec. Geol. Surv., India, XLIII (1913), p. 324.
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The writer, who has, perhaps, had more opportunity than
anyone else of observing these boulder conglomerates through-
out India, is inclined to consider that the interest attaching to
them is greater than that of any ordinary pebble bed or accu-
mulation of boulders. Although their peculiarities have not
hitherto escaped me, and while realizing that these features
must have some special significance, I have not, up to now,
found any adequate explanation of their formation or distri-

bution. At last, however, 1 have hit upon one which seems so
entirely to meet the facts of the case that I am inclined to
think that, at all events in its broad outlines, it may commend
itself to geologists generally.

Before proceeding further it is necessary to summarize the
known facts regarding the composition and occurrence of the
Siwalik boulder conglomerates and of their distribution in
India.

The area in which these beds reach their maximum de-
velopment is in the tract of country extending roughly from the
Beas to the Chenab. Within these limits they make up a large
proportion of the composition of the low hills bordering the
plains, dippmg uiward at angles of 45° or more, and attaining a
thickness of more than 5,000 feet. Thence they regularly re-
appear in the same stratigraphical position in each of the five or
six successive folds that occur between the plains and the
older rocks of Jammu, Chamba and the Dhauladhar range,
diminishing little, if at alL in thickness, seeing that in the Ravi
below Dalhousie they must be 5,000 feet thick. They are
certainly uncomformable to the underlying portion of the Siwa-
lik series, and the combined breadth of their outcrops is greater
than is the case with any other of the Siwalik zones. In the
area of their maximum development they are exposed over a
tract of country more than 60 miles broad^ measured across the
strike, and the author is of opinion that this represents the
actual width of thejr outcrop originally. They are folded up
with the lower beds of the Upper Siwaliks which consist of
coarse sandstones with abundant pebbles alternating with clays,
with a distinct representative of the Middle Siwaliks and with
the Lower Siwaliks or Nahans. It is almost certain that the
Murrees are included in these folds, but between the Ravi and
the Beas they are not exposed for the reason that the axis of
folding dips regularly to the N.-W. and each of the folds marks
also the position of a thrust-fault so that, although the upper
beds are well exposed, the lower beds are seldom reached. In
most cases nothing below the upper portion of the Nahans is
visible, the fault then bringing in the boulder conglomerates
agam. When we cross the Beas the lower beds in the series
have a more and more extensive outcrop, while, on the contrary,
the Upper Siwaliks in aU except the outer hills have been
gradually denuded awav. at all events hv thfi fJmA wa r-t^^nU
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Kalka. The whole thickness of the Upper Siwaliks is, however,
shown in the outer hills and it is evident that across the Beas
the boulder conglomerates diminish in amount. On the Sutlej
they are perhaps 3,000 feet and across the Jumna the actual
boulder bed is hardly more than 2,000 feet thick. On the
Ganges at Hardwar the boulder conglomerate is even less and
begins to shade into the pebbly beds of the Upper Siwaliks.

Middlemiss * has described the Upper Siwalik conglome-
rate in the lower hills of Garhwal and Kumaun to the east
of the Ganges, and has noted that the conglomerate and the
sandstone appear to replace one another from one locality to

another, their respective thicknesses varying inversely as one
another.

The boulder conglomerate is recorded by Middlemiss as
far east as the Nepal border, but as far as one can gather it

appears to be considerably thinner than on the Ganges.
Mallet ^ mentions the presence of conglomerates in the

Siwalik series of Sikkim, but pebbles would seem to be neither
so large nor so abundant as they are to the west.

When we arrive at the corresponding series exposed at
the foot of the Bhutan hills and described by the writer,' we
find that, although boulder conglomerates exist, the line of

demarcation between them and the sandstone beds which im-
mediately underlie them is less marked, and often, all that we
can say is that pebbles are far more abundant afe the top of the
formation than is the case lower down.

La Touche and Coggin Brown in their respective descrip-

tions* of the Siwaliks of the Aka and the Abor hills make no
mention of a conglomerate, from which we may conclude that
it is absent.

J. M. Maclaren has demonstrated the absence not only of

the conglomerate ^ but of the whole Siwalik series in the
neighbourhood of Brahmakund, and generally in the hills

which hem in the upper portion of the Brahmaputra valley.

Proceeding in the other direction, while the boulder conglom-
erate continues with undiminished strength through Jammu,
we find that it suddenly disappears across the Chenab. We may

1 C- S. Middlemiss, Physical Geology of the Sub-Himalaya between
Garhwal and Kumaua. Mem, Oeol. Surv., India^ XXIV, 2 (1890), pp. 24,
28.

2 F. R. Mallet, The geology of the Darjiling district and the Western
Daars. Mem. OeoL Surv,, India, XI^ 1 (1874), p. 50-

3 G. E. Pilgrim, Notes on the geology of a portion of Bhutan. Eec,
GeoL Surv.. India, XXXIV (1906), p. 23.

* T. D. La Touche, Xotes on the geology of the Aka hills. Eec. Geol.

Surv.f Indiay XVIII (1885), p. 122. J. Coggin Brown, A geological
Reconnaissance through the Dihong valley, being the geological results
of the Abor expedition. Rec. Oeol. Surv.y India^ XLII (1912), p, 236.

B J. M. Maclaren, Geology of Upper Assam. Rec, Geol, Surv., India^
XXXI (1904), p. 193.



84 Journal of the Asiatic Society of Bengal. [N-S.^ XV.

deduce this from some remarks made hy W. Theobald in his
paper on the Siwaliks.^ The writer has not actually seen
them die away, but in the Kharian hills on the eastern side of
the Jhelam the highest bed of the Siwaliks is a loosely com-
pacted sand, and below this the beds are merely coarse grits,

with occasional pebbles. Equally across the Jhelam the
uppermost beds of the series die down into the plains at
the end of the Tilla ridge and are merely pebbly. Going west
towards Pind Dadan Khan, a well-marked boulder bed exists
at Jalalpur but it is less than 10 feet thick. On the northern
flanks of Tilla the boulder conglomerates again come in and
are some 200 feet thick. They are found of an equal thick-
ness in various places throughout the country north of the
Salt Range as far as or beyond the Indus, as for example at
Domeli on the south of the Bakrala ridge, atBhon, Nawal and
in particular at Makhad on the Indus, where they are probably
as much as 500 feet thick. At the latter place the dip is prob-
ably slight, and, therefore, the conglomerates cover a greater
surface area than they would otherw ise, but probablv in former
times they extended over most of tiie country north of the
Salt Range between the Tilla Range and the Indus. In the
direction of Rawal Pindi and the Murree hills the Upper Siwa-
liks are not found at all, consequently no boulder conglomer-
ates exist.

South of the Salt Range the boulder conglomerates are
probably less well developed. They were found by La Touche ^

in the Sherani hills near Dera Ismail Khan. In the Bugti and
Mari hills of Baluchistan boulder conglomerates occur ^ to
a thickness of some 300 or 400 feet and in the neighbour-
hood of Quetta this is still further increased. Round the
Manchhar lake in Sind there is an extensive outcrop of the
Upper Siwalik boulder conglomerate.* Its thickness here is

probably less than 100 feet, but the beds are nearly horizontal
and so boulders strew the ground over a very considerable
area.

^
In Perim Island, Kachh, and Kattliiawar the Upper

Siwaliks, if such exist, are not noticeably pebbly.
In Burma beds of Upper Siwalik age are, so far as I know,

absent. There are no particular conglomerates recorded,
except in the so-called Red Beds of pontian age at the base of
the Irawaddv series.

To sum up then, the Siwalik boulder conglomerate was laid

1 W Theobald, The Siwalik gronp of the Sub-Himalayan region
Etc. Oeol, Surv., India, XIV (1881), p. 93.

2 T. D. La Touche, Geology of the Sherani hills. Rec, Oeol. Surv
India, XXVI (1893), p. 90.

3 G. E. Pilgrim, The Tertiary and Post-tertiary deposits of Baluchis-
tan and Sind. Rec. GeoL Surv., India, XXXVII (1909), p. 164.

* W. T. Blaaford. Geology of Western Sind. Mem. Oeol Surv., India.
XVTI, I (1879), p. 58,
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down over a wide extent of country and accumulated to a

colossal thickness in Jammu and Kangra between the Chenab
and the Beas rivers. Going westward it thins out rapidly, but

is again developed to some extent north of the Salt Range,
again dies out southward but repeats itself in Baluchistan and
Sind. To the east of the Beas it thins out slowly and pro-

bably a feeble representative of it is found as far east as

Bhutan. On the accompanying map, Plate II, Fig, 2, repre-

senting the geography of India in the lowest Pleistocene, the

approximate position of the UpY)er Siwalik zone is indicated by
a continuous thick line, while the dotted area marks the occur-

rence of boulder conglomerates.

The boulders attain their greatest size in the area of maxi-

mum development of the bed, the largest being about 4 feet in

diameter. The greater portion of the rock is made up of peb-

bles about the size of man's head, though in places the size

diminishes to that of an orange. Smaller pebble^ than this are

not frequent, though there is a certain amount of sand and clay

which helps to bind the whole together. As a general rule they

are well rounded.
The greater number of the boulders are of quartzite but

quite a number of slate and vein quartz occur and locally we
find them composed of granite, trap rock, limestone, as well as

of the Lower Siwalik sand'^tone.

The age of the uppermost beds of the Siwalik series are

dated with a fair amount of accuracy by the first occurrence

in them of Camelus, probably a migrant from Central Asia. In

Korth America the earliest beds in which this genus has been

found have been referred to the lowest Pleistocene. The writer ^

has placed the whole Siwalik series into the Pliocene, in which

case the Camelus beds of North America should perhaps be

slightly antedated. He is now inclined to think, however,

that the topmost beds of the Siwaliks are contemporaneous

with the lowest Pleistocene of Europe, which is the opinion ex-

pressed by Lydekker* thirty years ago.

It is generally agreed that no portion of the Siwalik series

was contemporaneous with the so-called older alluvium of

the Narbada, Godavari and Ganges, and; so long as an

unconformability between these two sets of beds is recognized,

it seems a matter of little moment whether we consider that

the Siwalik era ended with the Pliocene, or was continued

into the Pleistocene.

The formation of a boulder bed of the kind that has been

described may be due to various causes.

1 G. E. Pilgrim, Correlation of the Siwaliks with mammal horizons of

Europe. Rec. GeoL Surv., India, XLIII (1913), p, 325.

2 R, Lydekker, Indian Tertiary and Post-tertiary vertebrate fauna.

Pal. Ind,, series 10, Vol. II, p. 96-
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(1) The first agency to which boulder beds often owe their
origin is that of ice in a way which need not be described.
Old moraines which testify to the increased cold of the glacial
period in India have been observed in many places in the
Himalayas ' at elevations as low as 5,000 feet "above sea level,
but not only do they belong to a later period than the
Siwalik boulder conglomerate zone, but also such moraines
could produce no more than the merest fraction of the material
accumulated in these conglomerates. Nor can an ice sheet be
called into action, for we know that, even supposing that any
portion of the glacial period were contemporaneous with the
formation of the deposit we are considering, which is improb-
able, the low temperature requisite for the production of such
an ice sheet could not have extended so far south as India.
Fmally the pebbles in the Siwalik boulder conglomerates bear
no striations, facets or other characteristic traces of a glacial
origin.

(2) In the neighbourhood of hills there is alwavs a con-
siderable amount of material detached from the hill slopes.
Where the fallen pieces are remote from the streams they get
shifted but slightly, are consequently but little water-worn and
accumulate at the base of the hills where they fall. In the
streams they get more water-worn and are shifted to a greater
extent some of them getting carried down eventually to the
main channel of drainage while others are raised by floods out
of the reach of the ordinary action of the stream' and add to
the accumulations vrhich have taken place in situ. Such col-
lections of boulders have been formed in several places all
along the foot of the Himalayas. But whether they be mounds,
hills or even ridges, they are not continuous and could not
have extended over such wide areas nor assumed such vast
dimensions as would make it feasible to ascribe to them the
origin of the Siwalik boulder conglomerates.

The remainder of the boulders get carried along in the beds
of the big rivers and are visible in the emptv channels of all
Indian rivers that dry up out of the rainy 'season. In the
case of an ordinary river with a regular gradient they do not
form a part of the deposit which is spread over the alluvial
plains at flood times. Such pebbles can only enter into the
formation of the alluvium if the river chances to desert
its bed and take a new course, when the pebbles which form
the floor of the bed at that particular spot remain as a lenticu-
lar patch of conglomerate which is covered up by ordinary
alluvial silt during subsequent annual floods.

The boulders during their progress down the river gradu-^ " ^ ' ^^-^ —
fc ^ _ _ |-M- _^^^

r ^ ^ S-?,^^'^'^'
Himalayan Journals, II, p. 7. Macmahon, Rec. Oeol. Surv

Ind., XIV, p. 310, XV, p. 49. Godwin Austen, J.A.S.B., XLIV pt
*>'

p. 200. Blanford. Manunl nf tha a^nl «,' - - - - - • i' •
-»
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ally get broken up into smaller and smaller fragments and

eventually these and the resulting detritus either reach the sea,

or form material fine enough to be deposited on the land by the

river when in flood, so that in a river with a regular gradient

the boulders do not accumulate beyond a certain limit.

For a precisely similar reason to which the mounds at the foot

of the hills owe their origin, the basal bed of a continental for-

mation is generally a conglomerate because it represents frag-

ments that have become detached from a surface that is freshlj''

exposed to denudation without being furnished with adequate

drainage. Consequently a collection of boulders is formed,

which maj" be widespread but is covered up as soon as rivers

begin to flood their banks and deposit ordinary fine sedi-

ment,
Medlicott's suggestion,^ endorsed by Middlemiss,^ that

these beds were formed by rivers debouching from the hills in

the same position as they do now, founded on his observation

that the boulders show signs of being more numerous in the

vicinity of these rivers than elsewhere, is no doubt true so far

as it goes. At the same time the boulder conglomerates are very

far from being limited to such areas, and though Medlicott's

theory may partly explain why the boulders vary in quan-

tity from place to place, yet such an explanation is insufficient

to account for the boulder conglomerates reaching such

enormous thicknesses in areas remote from the modern Hima-

layan rivers.

Equally true may have been La Touche's suggestion that

excessive rainfall and increased erosion are largely responsible

for the pebble beds that were accumulated in Pleistocene

times. The deposit with which he has specially dealt in this

connection is the old red alluvium of the Madhupur jungles.^

It may well be that the glacial period in India was heralded

by one of phenomenal rainfall, and under such conditions an

increased number of boulders would be brought down from the

hills and would be carried further afield, but to anyone who
has seen these Siwalik conglomerates it will, I think, be

obvious that, with the utmost allowance for increased precipita-

tion at the beginning of the Pleistocene, no river similar to

those of modern India could have given rise to the beds we
are discussing. Not only were they formed, for the most part,

too far from the hills and over too wide an area, but there

also seems no reason why the boulder bed should not be as

1 H. Medlicott, On the structure and relations of the southern portion

of the Himalayan ranges between the rivers Ganges and Ravi, Mem.
GeoL Surv., India, III, 2 (1864), pp. 119, 135.

2 C. S. Middlemiss, Lc, p. 24.

8 T. D. La Touche, Relics of the great Ice Age in the plains of North-

ern India. GeoL Mag., Dec. 5, VII (1910), p. 193.
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well developed everywhere in the Himalayas as in Kangra and
Jammu.

The best testiznony to the inefficacy of a river with a

regular gradient to deposit the vSiwalik boulder beds exists in

the absolute failure of th^ modern Ganges and Brahmaputra to

produce anything of the kind, and also of the Irrawaddy during

the Miocene and Pliocene to accumulate any pebble beds in its

deposits. Moreover the almost entire absence of pebbles in the

lower portions of the freshwater series of India and their scar-

city except in the uppermost beds of the series is not explicable

except by invoking some factor which was not in operation

previously' to the epoch ot the boulder zone.

(3) There is, however, one well-known cause which is res-

ponsible for the formation of pebble beds where none had
previously existed. If any portion of the channel of a river is

elevated, the depression produced behind this fold becomes a
basin of deposition ; the deposit will continuCj other things

being equal, until the basin is filled up and the regular down-
ward gradient of the river is restored. If this basin has been
produced near a hilly country, where large boulders are often

being detached, a series of conglomerates will be deposited.

Vredenburg ^ has pointed out how a slight earth movement in

the Peninsula during the Pleistocene produced basins in the
upper courses of the Narbada and Godavari as a result of which
over 500 feet of sediment were laid down over a considerable

area. In this deposit ai^e many pebbles, but, on account of the

remoteness of the hills, no boulder beds were formed. When
these sediments had filled up their basins, the rivers recovered
their former gradients and ceased to deposit, w^hile at a still

later date they cut into the gravels which had been laid doAvn
in the Pleistocene.

This is almost precisely what seems to have happened, only
on a much larger scale and complicated by intense folding, in

the Siwaliks. Sedimentation appears to have taken place in a
broad river valley, into which tributaries entered from the
north, occupying much the same position as the modern Hima-
layan rivers, A basin may have been produced by earth

movement in such a valley, and in that case over its entire

extent the materials of denudation contributed by the various
affluents would accumulate. It may be that during the lower
Pleistocene, on account of excessive rainfall, the debris which
these tributaries brought down was largely increased in quan-
tity as La Touche has suggested. It is also probable that the
fragments would increase in size and in amount the nearer one

J E. Vredenburg, Pleistocene movement as indicated by irregularities

of gradient of the Narbada and other rivers in the Indian Peninsula. Rec.
Oeol. Surv., India. XXXlIT, pp. 33-45 (1906),
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approached the streams which drained the hilly area, according
to the observations of Medlicott and Middlemiss.

To complete the explanation of the facts, it remains to
consider the question as to where the main river flowed, which
carried all these hill affluents to the sea, why in any part of its

course it was dammed back on such a huge scale, and how the
barrage was continued for such a prolonged period as to
account for the vast thicknesses of boulder conglomerate which
according to hypothesis were thus formed.

Each of these will, to my mind, admit of but one answer,
so far as concerns the main issues involved. During the
periods which succeeded the Eocene it is a matter of common
knowledge that important elevatory movements in regions
directly adjacent to the Siwalik boulder conglomerate between
the Chenab and the Ganges are confined to that tract of
country which lies to the north and north-west of the outcrops
in question. We cannot invoke anv elevation on such an
enormous scale and of such duration in any part of the
country lying to the south and south-east of the conglomeratic
area. Bengal, the United Provinces and parts of the Punjab
formed with the remainder of the Indian peninsula a portion
of the ancient continent of Gondwanaland. The remnants of

ancient gneiss, which are exposed along the course of the
Brahmaputra between Gauhati and Dibrugarh, as w^ell as the
coal beds of Gondwana age which occur in the lower hills

along the edge of the Eastern Himalayas, indicate the extension
of this land surface in a north-easterly direction. That sub-
sidence may have taken place here is probable but not the
reverse. Even supposing, for the sake of argument, that a
movement of elevation in this southern area were at all feasible,

and that a basin of deposition had been formed by a ridge
stretching across the present alluvial area of Bengal, one would
expect that the conglomerate deposited in such a basin would
thicken as it approached the hypothetical ridge, but as a
matter of fact we find the reverse of this to be the case. It
follows that the dam must have been formed to the north or
north-west of the conglomerate outcrop, and that the river
which was thus dammed back, and to which we owe the whole
of the Tertiary freshwater deposits of Northern India, flowed
from south-east to north-west through a broad valley bounded
on the south by the ancient, probably much denuded and not
very elevated land surface embracing Bengal, the United
Provinces and part of the Punjab, and on the north by the
recently elevated and probablj'' abrupt slopes of the Hima-
layas.

While the Avhole of the Himalayan area since the Eocene
had been undergoing elevation, two portions of it may be
singled out as presenting special features which distmguish them
from the rest. One of these is the north-eastern angle, which
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is believed to have been elevated first and the other, the
north-western angle, embracing Kashmir, the Murree hills and
to a smaller extent the Simla hill states, where elevation less
at the commencement, has been most considerable durmg the
later Tertiary periods. This is indicated bv the wide distribu-
tion withm this area of marme rocks of Eocehe age and by the
great elevations at which these rocks as well as the freshwater
Murree beds now occur. Thus, the latter are found at eleva-
tions of more than 8,000 feet or 2,000 feet higher than the
same beds occur elsewhere in the Himalayas. The faulted and
exceedingly complex structure in the hills separating Murree
trom the plains—much more marked than in most other parts
ot the newer Tertiary area—is also a proof that here the earth
stresses producing elevation were more intense than elsewhere.
This difference m the behaviour of these two regions under the
tangential pressures at work-a belief well grounded and based
on widely observed facts-affords an explanation of how a
north-westerlj- flowing river might have been dammed back in
such_ a way as to produce the Siwalik boulder conglomerate
and incidentally accounts for the character and distribution of
each mdividual member of the whole Tertiary fluviatile series
It does not seem to the writer that the whole of the facts are
susceptible of explanation on any other hypothesis.

I imagine no one will seriously dispute the proposition that
the drainage of a considerable portion of India, when it formed
part of GondAvanaland, must have been northward and laro-e
rivers flowing m this direction must have poured their contenismto the Permian Trias, Jurassic,. Cretaceous and Eocene seas

7 'a'^
successu^ly rolled over the north-western portion ofIndia and the Himalayas. A glance at the map, Plate I Fig 1

in which a reconstruction of the geographical conditions towardsthe end of the Eocene is attempted, will be sufficient to showhow much more probable it is that the drainage of the northern
half of India should be in a north-westerlv direction than inany other.

""

If so much is admitted, it follows that between the end ofthe Eocene and recent times the drainage of that part of India

'"'Jfl 1 f ^^'T'^^-
^V'mions will only differ as to whenand how this took place. With the elevation of the Himalayasand the withdrawal of the sea to the north, the geographical

conditions being as shown in plate II, fig. 2, either one of threethmgs must happen to a north-westerly flowing river^

(1) If the rate of elevation was sufficientlv gradual and
the erosive power of the river sufficiently great the
river would cut through the land as it rose from the
sea, and so to speak, follow the retreating sea
through the mountainous tract, which would rise on
either side of it.
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(2) If the rate of elevation xras too rapid for the erosive

power of the river to keep pace with it, the latter

might be elbowed off to the west.

(3) If the elevation was very sudden and the sea were

accessible in another direction, the course of the

river might be altogether reversed.

Whether the first of these results could have been noticed

during the early stages of the elevation of the Himalayas or

even in the Miocene is matter for conjecture, but in any case

one cannot conceive it operating for long or there would stilt

be a great north-westerly flowing river.

The writer is of opinion that the third of these result< did

not happen until after the deposition of the boulder beds in

the Pleistocene, for. not otherwise than by the train of circum-

stances initiated by the second of the three alternatives, can the

writer account for the formation of the boulder conglomerates.

The reversal of the drainage concluded the Siwalik epoch

and inaugurated modern conditions.

It is essential for the validity of the M'hole theory that it

should account not only for the existence of the boulder con-

glomerates, but also for the special features and distribution

of the whole series of Siwalik deposits which preceded them.

I, therefore, propose to suggest how the distribution of the

Siwalik boulder conglomerates ma\" be explained on the hypo-

thesis in question, and how the whole fluviatile series falls into

its proper place in the continuous working of the same evolu-

tionary scheme.
Before domg this it will be as well to give as brief a

summary as possible of what we know about the character

and distribution of the different members of the series.

In India no Tertiary river deposits anterior to the Aqui-

tanian or the lowest Miocene are known, but in Burma the

Pondaung sandstones represent a fluviatile deposit of the upper

Eocene, affording one of many pieces of evidence that the uplift

in this part of India preceded that of the Central and N.-W.

Himalayas.
In the Aquitanian or lowest Burdigalian period a lime-

stone conglomerate with rolled pebbles of Nummulitic limestone

and associated shales, often gypsiferous, was deposited in the

Murree and Kala Chitta hills between Rawal Pindi and the

Indus. This probably represents a series of lake deposits. To
approximately the same period belong the coarse grits, contain-

ino- numerous ferruginous concretionary masses, of the Bugti

hills of Baluchistan, also largely lacustrine in origin. Of a

similar age are possibly the basal beds of the Dagshai series

consisting of ferruginous and gypsiferous clays somewhat con-

cretionary in character.

The deposits of the Murree beds, consisting of fine-
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grained, dark-grey or purple sandstones, belong to the Burdi-

galian and Helvetian periods. These attain a maximum
thickness of some 8,000 feet in the Murree hills but, while

retaining the same character, diminish in thickness towards the

S.-E., being reduced to 1,000 feet or so on the Jumma and

barely represented on the Ganges. The topmost beds, known
as the Kasauli stage, are found in various places between the

Jhelam and the Jumna and are probably a lake deposit.
* The Murree beds exist in the Kala Chitta hills, where they

are perhaps 2,000 feet thick, but they thin out going south to-

wards the Salt Range, where they appear to be represented by
finer-grained and more concretionary beds which are only of a

trifling thickness. South of the Salt Range they die away
entirel3\

The Lower Siwaliks consist of a great thickness of sand-

stones, known as the Nahan series, probably reaching their

maximum development of some 10,000 feet between the Sutlej

and the Jumna, though there is little doubt that they formerly

existed in probably equal amount to beyond the Ravi, but are

concealed from view by faulting. Eastward they gradually die

out, being less than 5,000 feet thick beyond the Ganges, while it

is doubtful whether they extend beyond the easteini border of

Nepal. East of the Teesta the Siwalik series with a total thick-

ness of 11,000 feet^ partakes rather of the nature of the coarse-

grained pebbly sandstone of the Upper Siwaliks.

The Lower Siwaliks are absent over the larger portion of

the Murree hills but descending towards Rawal Pindi they

overlie the margin of the Murree series.

As we go south to the Salt Range, they alter in character

and consist largely of fine-grained, nodular and concretionary

clays with iriterbedded sandstones belonging to the Kamlial
and Chinji zones. They are some 4^000 feet thick here^ and,

beginning in the Tortonian, extend through the Samiatian stage

of the Upper Miocene. Their lithological character is partially

continued in the Nagri beds of the lower Pontian. South of

the Salt Range^ beds of Lower Siwalik age occur in the Bugti

hills and Sind, being in both localities of a concretionary charac-

ter but coarser than in the Salt Range.
v4t the top of the Xahans some few hundred feet of beds

were deposited of a lithological composition precisely similar

to the Lower Siwaliks of the Salt Range. These are probably

lower Pontian and belong to the Xagri horizon. They are devel-

oped throughout Kangra and the Simla hill states^ being every-

where fossiliferous and especially so at Haritalyangar in the

Bilaspur State.

The Middle Siwaliks which succeed them are coarse cream-
coloured sandstones with occasional pebbles and a few inter-

i Mallet, i.e., p. 47.
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bedded clays, attaining a thickness of some 5,000 feet north of
the Salt Range. They certainly occur in Jamniu and on the
Sutlej and no doubt in all intermediate areas but are much less
thick and probably still further diminish going towards Nepal.
In the absence of fossils it cannot be known with certainty
how much of the Siwalik series eastward of the Gapges is

Middle Siwalik, but in the writer's opinion little, if an\% is of
that age. Middle Siwaliks are represented in Sind and probably
in the Bugti hills. Their presence elsewhere south of the Salt
Range is only conjectural.

The Upi^er Siwaliks, consisting of pale-coloured, coarse-
grained sandstones, with abundant but scattered pebbles
attain their maximum thickness between the Chenab and the
Sutlej, where it may amount to as much as 15.000 feet.

Beyond the eastward border of Nepal it seems exceedingly
likely that nearly the whole of the Siwalik series belongs to
this horizon. Here a thickness of some 11,000 feet is probably
within the mark, and it can be little less in the Abor hUls.
They are less thick in the Salt Range where an average of
5,000 feet is fairly near the correct figure.

South of the Salt Range they are known to occur in vari-
ous places, but I am unable to give actual figures of the thick-
ness except in the Marri. hills and Sind where 2,000 feet pro-
bably represents their total thickne;

I have already given an estimate as to how much of this

from place to place consists of boulder-conglomerates.
In Burma, the Irawaddi series does not appear to have

begun until the Middle Siwalik epoch. The writer has seen,

no clear evidence of the occurrence in it of Upper Siwalik
fossils, though it is possible that strata of this age maj' exist

in the lower portion of the Irawaddi valley. Pebbly and con-
cretionary beds—so-called Red Beds—occur at its base and
coarse sandstones and clays for the reznainder. A few thin

freshwater horizons occur at lower levels interbedded with
marine or estuarine beds of the Pegu series.

The Siwaliks of Cutch and Katthiawar, including Perim
Island, are, probably, largely Middle Siwalik and it is unlikely

that much either of Lower or Upper Siwalik age is contained
in them. They mav be mere remnants of a much larger basin
of deposit, now buried beneath the sea.

I shall now proceed to translate these facts into a con-

nected history on the assumption of a great Siwalik river

flowing westward and north-westward on which assumption
alone, so far as the writer can see, can the character and dis-

tribution of the deposits be explained.

Such a river might in Eocene times have entered the sea

somew^here near Subathu, following some\yhat the same course

as the modern Ganges and rising on a ^vatershed, of which a

portion may, doubtless, still be seen in the Rajmahal and
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Hazaribagh ranges, and which there is every reason to believe
was continuous across the modern stretch of Indo-Gangetic
alhivium and joined the hills of ancient rock still exposed on
the Shillong plateau and in the upper vallev of the Brahma-
putra, passing on into the old continent of China.

The uplift at the close of the Eocene must have been
such as to divert this river through Jammu and into the
Murree hills. At what period it ceased to enter the Oligocene
sea to the north-west is unknown, but by lower Miocene times

^

it must have joined the river flowing south through a valley
' situated west of the course of the modern Indus and draining
the old tableland of Persia and Afghanistan which had existed
in Eocene times. The accompanying maps (Pis. I-II) will ex-
plain this more clearly. In any case further gradual eleva-
tion throughout the Lower Miocene must have formed a basin
of deposition in the Murree hills, and the dimmution of deposit
higher up the course of the river and also beyond the region
of elevation is what we should expect. The greater uplift of
the region W. and N.-W. of Rawal Pindi may be assumed to
account for the considerable reduction of the deposit south-west
of the Murree hills, and the simultaneous elevation of the Salt
Range is the only reason why we should get anv deposit at all
in that area. South of the Salt Range sedimentation naturally
ceased. *^

The material carried down by this great river must have
been largely derived from the older ferruginous rocks of the
Indian peninsula, for the uplift of the Eastern Himalavas may
only have been sufficient to bring in a tributary flowing near
and parallel to the course of the modern Brahmaputra through
Assam, but the latter must, at this stage, have contributed but
a minor portion of the sediment, while still less could have
been brought down from the low and recently elevated land to
the north This will probably account for the difference in
character between the Murree series and the succeeding depo-
sits, their purple colour being due to the iron-contaming rocks
drained by the river. The absence of pebble beds is also
explained by the remoteness of the basin of deposit from hilly
country. "^

Further upheaval, more pronounced in the region of the
Murree hills, again diverted the direction of the valley south-
ward, and gradually damming back the channel of the river
produced the Nahan sediments, which are naturally thicker
near this line of folding and diminish in quantity with the
river s more rapid rate of flow as they draw nearer to the rising
country in the north-east angle of the Himalayas. The tribu-
tary, already referred to, which drained this country, must bynow have become the main carrier of material and have in-
creased m volume and rapidity, while, on the other hand, the
older river which drained the Peninsula must have flowed more
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slowly and brought down less material. The character of the
Nahan sediments bears witness to the probability of this
supposition.

Southward of the dam the flow of the river must have be-
come more normal , that is more rapid and so in spite of the
still rising Salt Range the Lower Siwalik sediments of this area
would be less in amount than, and differ in character from, the
Nahans of the Himalayan area, which is actually the case. It
IS possible, as the writer has suggested elsewhere, that the sand-
stone bands of the Chinji beds interbedded with concretionary
clays represent periods of flooding alternating with cessation
therefrom in a river valley whose gradient was fairly constant
and comparable to that of the modern Ganges and Brahma-
putra, The successive changes would be due to variations in

the rate of uplift both behind and in front of the depositing
area.

At the close of the Lower Siwalik period, however, the
Nahan sediments must have filled up their basin while the up-
lifting forces temporarily ceased. Consequently we find that
for a brief period the conditions of deposit approximated in the
Salt Range and the Himalayas as evidenced by the argillaceous
and concretionary character of the beds which succeeded the
Lower Siwaliks of the latter area at Haritalyangar and else-

where and which are not to be distinguished from those of the
Chinji and Nagri zones of the Salt Range.

In Middle Siwalik times the elevation of the Salt Range
must have been more rapid to account for the greatly increased
sedimentation in that area, which diminishes in amount as we
go backward up the course of the river.

In the Pliocene further elevation of the Kashmir-Jammu
area must have occurred to cause the accumulation of the va^^t

Upper Siwalik deposits. The main river valley must now have
coincided with the outcrop of the Upper Siwaliks, as shown on
the map, in PI. TI, Fig. 2, completely dominating the old southern
tributaries. At the satoe time the whole course of the river

must have become flatter, with the result that Upper Siwalik
sediments are met with all along its valley.

In the last stage of the Siwalik period the upheaving forces

were intensified, and as a consequence of this the whole area

embraced by Jammu and Kangra appears to have been prac-

tically turned into a large lake with an outlet on the western
side. The numerous tributaries from the now lofty mountains
on the north must have kept bringing down boulders, which
the flow of the river was too slow to enable it to dispose of.

They, therefore, must have accumulated to form a boulder
deposit, generally distributed over the whole of the area in

question, though varying in thickness from place to place.

Only a minimum could have passed over the western edge and
been available to contribute to the boulder conglomerates of
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the Salt Range. This was doubtless supplemented by the now
increasing Indus, which drained both the country to the west
of Murree and Hazara as well as a great portion of what is
now the southern Panjab, probably still further augmented bv
the capture of the river which used to drain from Kashmir
and Western Tibet into a northern Miocene sea. As the c^radi-
ent of this river must necessarily have been regularly on the
increase, it could only have been the elevation of "the Salt
Range, and further south that of the ranges of Ralcuhistan
and Smd, that caused the formation of any conglomerate at
all in these regions.

A final uplift, on a more colossal scale than any that had
preceded it, seems to have been chiefly instrumental in entirelv
reversing the direction of flow of the great Siwalik river wnile
at the same time it folded and faulted both the Upper Siwalik
boulder conglomerates as well as the older river deposits The
drainage of that part of the Himalayas lying to the west of
Simla flowed into the channels of the Chenab, the Ravi the
Beas and the Sutlej while that to the east of Simla flowed
back by the long established channels of the Jumna, Gan<res
and other rivers into the Bay of Bengal, the two systems^'of
drainage bemg separated by the hilly country of the Aravallis
and Rajputana.. The upper course of the Siwalik river turned
abruptly south to form the modern Brahmaputra along another
ancient channel. The ^v ay in which this may have been
ettected is discussed on pages 97—98.

_

An eloquent testimony to what happened at this period
exists in the more or less well-marked V-shape whi(?h all the'^e
rivers assume along a certain definite portion of their course
The points of the V's are in every case directed north-westward
and he roughly on the site of the boulder conglomerate, as may
be clearly seen on the accompanying map (PI. II). 1 can find
no apparent reason for this abrupt change in direction of the
present rivers except that the northern arms of the V's represent
tributaries flowing in the normal direction which they would
take to join a great north-westerly flowing river, while the
southern arms are either the normally flowing southern
tributaries of such a river, or represent the direction which
the water m the northern tributaries would naturally follow
when the drainage was reversed. Thus ended the last' episode
ot the long Siwalik drama.

A further question arises at this point as to how these
Himalayan nvers, following the direction which, bv hypothesis
they did, were able eventually to pour their water into the
-Kay of Bengal. This water on entering the old channels of the
northerly flowing tributaries of the Siwalik river would en-
counter a gradient which, slight though it might have been
would oppose its passage. Moreover farther south would be
presumably a drainage system for the old watershed,—a drainage
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system of which the general direction would be northward. It
is, therefore, natural to ask how a way may have been opened
through this obstruction. I am not aware of any facts which
enable us to determine exactly how this was effected, and it

must be understood that the explanation that follows is only
suggested in order to carrj^ the record down to the establish-

ment of modem conditions.

At the present time in the 'tract of countxy embraced by
Orissa this is the Avatershed of a river system which, though
complicated, is of no great length, and largely centres in the
delta of the Mahanadi. There seems to be no resemblance
between the deposits of the Mahanadi and the Irawaddi in spite

of the fact that the two rivers rise in what must have been,
in Miocene and Pliocene times, one continuous watershed, and
flow into the saine ocean. While the Irawaddi furnishes us with
a continuous series of estuarine and flood-plain deposits extend-
ing from the Eocene to the present day, the deltaic deposits of

the Mahanadi are Sub-Recent and correspond in age only to
tkose of the lower portion of the modern Irawaddi delta. The
rise of the Arakan ranges seems hardly sufficient to account
for the difference in the deposits of the two rivers. It, there-

fore, seems probable that the Eocene and Miocene fluviatile

beds, which would correspond to those of Burma, lie beneath
the ocean, and that in Miocene times, at any rate, the coast
line was not far short of the Andamans, making the continent
of India much larger than is the case to-day.

During the Cretaceous transgression the sea undoubtedly
flowed in over portions of the ancient Gondwana continent
and has left marine deposits along the eastern coast of Madras.
Subsequently, however, it certainly disappeared from within
the limits of the Indian peninsula and probably retired much
farther east, restoring in great measure the former surface

features of this part of Gondwanaland, perhaps as far east and
south as the Nummulitic beds of the Andamans-

It seems, therefore, not unlikely that this area was sub-
merged later than the Miocene and that in former times the
Mahanadi drained a much more extensive tract of country
than it does to-daj^ which perhaps one would infer both from
its present width and its complicated system of tributaries,

which are altogether disproportionate to its length as we see

it at the present time (see Pis. I and II).

Similarly it is likely that the Miocene rivers, which may
have occupied approximately the same channels as the lower
portions of the modern Hugli, Ganges and Brahmaputra and
which rose originally in the same watershed as the Mahanadi
(now vanished from that area), were also powerful rivers and
flowed into the sea a long way south of the point where their

modern successors enter it to-day. A tilting of this region

sufficient to submerge it during the Pliocene would have
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immensely increased the erosive power of these southerly
flowing rivers. There is, therefore, some ground for supposing
that even prior to the Pleistocene these dvers had cut back
through the watershed and captured a considerable part of its
northern drainage. Consequently when the course of the
north-westerly flowing river was reversed, it may have been a
comparatively easy matter for the water to find its way into
the Bay of Bengal by river valleys which were already in
existence. This supposition seems 'more likely than that the
watershed was depressed by local subsidence", or faulting, or
that the reversed rivers were able by their own force to cut a
way through the watershed to the sea.

It is evident that the Godavari and the Kistna have at
some period cut back through crystalline rocks which may
have formed an outlying portion of the same watershed. smce

Western
Similarly the Brahmaputra may have cut back through

it in another place and captured the headwaters of the old
Siwalik river, either at the time when the reversal of drainage
took place or even earlier than this.

We may suppose that the portion of the Si^\-alik river
which drained Kangra and Jammu reached the Arabian sea in
a somewhat similar fashion. Ever since the origin of the
Indus its Punjab tributaries, the Jhelam, the Chenab, the
Ravi, the Beas and the Sutlej, must have been cutting back
towards the north-east, and by the Pleistocene may have cap-
tured a considerable portion of the drainage of the Siwalik
river from off the Aravallis and Rajputana.

The Pleistocene pebbly gravels which have been found
here and there on the margins of, or as islands in, the Gangetic
alluvium, as for example at Allahabad and Sara, are doubtless
the first deposits of the new southerly flowing rivers before
they had regularly established themselves on their downward
gradient to the Bay of Bengal. At a later stage this class of
deposit ceased and was replaced by the modern annual accu-
mulations of silt.

I must apologize for what may seem a rather dogmatic
treatment of the history of these deposits, but I have thought
that it would be clearer and more useful to suggest a single
probable explanation for each one of the main observed facts
than to deal judicially with all possible or impossible alterna-
tives. I do not for a moment pretend that it is the only one
or that it is correct in every particular. Facts yet unknown
may alter the interpretation in details whether trifling or im-
portant, but the point on which I desire to lay stress is°that the
stratigraphy of the deposits is susceptible of explanation on
the main general hypothesis, paying due regard to the informa-
tion known or inferred which is at our disposal concerning the
elevation of the Himalayas. On the other hand, so far at least
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as the writer can see. it cannot be explained on any hypothesis,
which involves a system of drainage in Siwalik times essentially
the same as that of to-day, without a serious violation of the
observed or inferred data.

Summary.

The author considers that the peculiar character and
distribution of the Pleistocene Boulder beds of the Siwalik

series are capable of explanation only on the supposition that
thev were laid down in a rock basin formed in the vallev of

a large river by upheaval and the consequent formation of a
dam across its course. Since in Jammu and Kangra these

boulder beds attam the enormous thickness of 5,000 feet and
disaj)pear quite suddenly to the north-west of this area, while

to the south-east they gradualh' diminish in thickness and are

feebly represented as far as Bhutan, it follows that such a dam
must have been situated north-west of Jammu and that the

river flowed along the foot of the Himalayas from south-east

to north-west. In Eocene times when sea covered the whole

of the Western Himalayas such a river must have risen on a

watershed connecting the Rajmahal hills to those of Shillong

and the upper vallej^ of the Brahmaputra, and continuing into

China. A tributary of this river, draininor the Eastern Hima-
layas, may at a later period have become the main riv^er of North-

em India. The author considers that the complicated drainage

s.ystem and breadth of the Mahanadi so disproportionate to

its length, as well as the entire absence of d^ny fluviatile

deposits older than Sub-Recent, such as we find on the Irawaddi,

point to Pliocene submergence of much of its former valley

and to a much wider extension of the Indian peninsula over

what is now the Bay of Bengal from the Eocene onward,

than is the case to-day. Therefore powerful rivers flowed south

rising on the same watershed which is mentioned above.

These may have cut back through it, so that when a final up-

lift on a more colossal scale than any that had preceded it

actually reversed the flow of the river in the basin of which

the boulder conglomerates were deposited, the water flowed

into the channels of the southerly flowing rivers which were

ready to receive it. The V-shape of many of the Himalayan

rivers along a certain portion of their course (the point of

the V facing north-west), is significant as evidence that the

northern arms of the Vs represent tributaries flowing in the

normal direction which they would take to join a great north-

westerly flowing river. The Gangetic alluvium, thick though

it is, has all been deposited later than this period in the

vallev of rivers with a normal gradient as the result of annual

floods, depression contmuing simultaneously with the addition

of flood material and sediments.

I
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MAP OF INDIA DURING THE PLEISTOCENE.

The thick iir*c shows the approximate position of the Siwalik RJVfe«.

The area containing boulder conqlo .v. spates is dotted.



4. A Note on the Vitality and Longevity of Silkworm
Moths during the Cold and Rainy Seasons in Bengal,

By Maude L. Cleghorn, F.L.S., F.E.S., F.Z.S.

(With Plates III—IV.)

For some time past I have been working on the improve-

ment of silkworms in Bengal by selection for longevity and
immunity from disease, but not till about three years ago were

experiments able to be done on a large scale. When dealing with

several hundreds of individuals in each generation I noticed

that on the whole the moths lived very long during the cold

seasons, fairly long in the hot weather, but only a very few

days in the rainy season. This rise and fall in the vitality

takes place every year, and I find on looking over old notes

that it had also taken place w^ien I was w^orking on a small

scale. I have also found when selecting for longevity that

rejected moths, which are left unmated, always live much
longer than the mated ones of the same generation. Silkworm

moths, whether mated or not, usuallv lav their eggs a day or

two after they have cut out of their cocoons, and I found that

the unmated females usually live longer than the unmated
male moths.

As my time is more than fully occupied with selecting for

longevity and immunity from disease and with experiments in

the invisible voltine (brood) characters, I have not yet been

able to work at entire families of rejected moths although it

would be of interest to compare the longevity of mated and

unmated moths during the cold and rainy seasons when there

is such a distinct difference in their vitality. The rate at

which the long and short-lived moths use up their fatty

reserves would also be of interest. However, I have to defer

these experiments till later.

The familj^ Bombycidae, to which the silkworm moth
belongs, and the family Saturniidae, to which the well-known

Emperor moth and Atlas moth belong, unlike other I^epidop-

tera, lack a proboscis ; in fact they have no buccal orifice

whatever and are quite unable to take in any nourishment.

This characteristic is of value in experiments in longevity,

and simplifies matters, as there is no need to take into account

the amount of food consumed, the moths having to rely solely

on their fatty reserves. Another characteristic, which makes
silkworms in India well adapted for experimental investigation,

is that the Indian varieties are many brooded. They have

eight or nine generations during the year, completing about
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two generations in each season. They are also very prolific, as
a moth usually lays about two hundred eggs.

During the cold season 1915 16 when I had on] v just
begun working on a large scale and had many hundreds of
moths from which to select, I found that great numbers in
each group of families lived over eight days, so I decided to
reject all those which lived under eight days. I continued my
selection with regard to longevity through the hot weather of
1916, and although it was quite warm in May and June a very
fair number of moths lived over a week. However, in the
generation reared in July, the moths of which cut out of their
cocoons in August, I was surprised to find that nearlv all the
moths were dead by the seventh day, and out of over two
thousand individuals only two lived eight days. I expected
the following generation, produced mainly from these short-
lived moths, to be delicate ; I found, however, that they did
well, and on the whole the moths lived rather longer. Qn the
approach of the cold weather many moths began to live well
over eight days again, and in the generation reared in December
1916 and January 1917, many lived about twenty days
I watched this rise and fall in the vitality of the moths more
closely through 1917 and found that it was repeated, for only
a few moths lived over six days in August and September.

It IS well known that all insects complete their larval and
pupal stages quicker in the hot than in the cold weather ; I am
however, not aware that the effect of the season on the length
of the imagmal stages .of insects has been recorded. It is w^ell
known that many beetles and cicadas live for years, but it is
not generally known that moths, butterflies and mosquitos
have quite a fair length of life. I have also found that
butterflies kept m captivity live longer in the cold than in the
rainy season. A specimen of Hypolimnas holin'a which lived
ninety-two days was caught on the 2nd November and died on
the 1st February.

The four families chosen to show the rise and fall in
vitality during the seasons, were selected because they are des-
cended from long-lived moths. They are being continued up
to date and are in their fifty-seventh generation.

The general results obtained in the ten generations from
January 1917 to April 1918 have been represented diagramati-
cally m Tables I, II, HI, and IV. Diagrams I and IT are of two
tamilies reared from March 1917 to April 1918, and Diagrams
111 and IV, which are of another branch of the same race, were
reared from January 1917 to March 1918 and are also in their
fifty-seventh generation.

In these diagrams the figures on the base line show the
number of moths, and the vertical lines above the figures show
the number of days the moths have lived. These upright
lines must be referred to the column of figures on the feft
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which gives the number of days. The length of the uprights

are proportional to the number of days in the left column.
The exact number of days the short-lived moths lived were not
always noted as these moths are usually rejected. When the

moths liave lived under a certain number of dav^* 1 have shown
the uprights as broken. However, they are all known to be

dead on the first day on which the longer-lived moths were
noted as being alive.

It is apparent from a study of these diagrams, that there

is always a pronounced rise in the vitality of the moths in

the cold season and a fairly sudden drop in the rainy season.

It is always lowest in either August or September, but in ^larch.

April, May and June it remains almost stationary, being neither

high nor low. Diagram I shows a fairly regular rise and fall,

highest in December, when man}^ moths lived fourteen, fifteen,

and seventeen days, and one ninteen days; lowest in August,

when only six moths lived five days and the remaining eighty-

four lived three days and under three daj^s. In March, April,

and June the vitality' was fairh' high, but in October it was
lower than riiight have been expected. Diagram II shows a

greater rise and fall than that which occurred in the vitality of

the family represented in Diagram I. It was, as usual, highest

in December, rising to twenty daj^s, but the greatest drop was
in September, not August, when it fell very low, none of the

moths out of one hundred and fifty-eight living more than

three days. In October the degree of vitality remained much
the same as that shown in Diagram I.

The two families the longevity of which is represented in

Diagrams III and IV are of the same race, but only distantly

related to the two families represented in Diagrams I and

II. Diagram III shows a regular rise and fall with the

greatest drop in September. There is an unusual rise in April

when one moth lived fifteen days, two fourteen days, and seven

twelve days.

In Diagram III the rise and fall in the vitality seems very

gradual, the rise is slightly higher than usual and the fall is not

as low as shown in the other Diagi'ams. It is lower in August

than in September as only one moth lived seven days in August,
September, seven lived six

days, and fifteen lived five days, whereas only five lived six

d^ys and three lived five days in August.

The unusual rise in the August generation shown in Dia-

gram III may probably be due to the greater longevity of the

parent moths from which it is descended. In fact the families

represented in Diagrams III and IV are from a much longer-

lived branch of the race than that from which the families

represented in Diagrams I and II are descended. In all the

generations given in the Diagrams the length of days the

maternal parents lived is indicated by an arrow. The paternal
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parents have not always been recorded as they have on the
whole been short-lived. However, in the 49th generation in

Diagram I both parents lived ten days, and in the 48th
generation in Diagram III the paternal parent lived nine days
and the maternal twelve days.

A glance at the Diagrams shows that the rise and fall

in the vitality of the moths are not always connected with the
duration of the larval and pupal stage, for the moths which
emerged in January and February lived longest and had a
larval and pupal stage of sixty-three days only, while those
which emerged in March, after passing through a larval and
pupal stage lasting eighty days, lived about the same number of
daj^s as* those w^hich emerged in May and June, which had a
larval stage lasting forty and thirty-eight days respectively.
From this it appears that if the moths cut out at the end of
the cold weather they will not live very long, although they
have had the benefit of the cold Aveather during their larval
stage. In Diagrams III and IV the difference is quite apparent
between the longevity of the moths which emerged at the end
of January 1917, after a larval stage lasting seventy-six days,
and those which cut out at the beginning of January 1918,
after a larval stage of sixty-one days.

The effects of temperature and moisture on insects have
been shown in a number of most carefully conducted experi-
ments by Tower on beetles, and fully described in his valuable
work " An Investigation of the Evolution in Chrysomelid
Beetles of the Genus Leptinotarsa, " In his experiments Tower
used the larvae of Liptinotarsa decemlineata and subjected
many thousands of individuals to varying conditions through
the larval and pupal stages till the adult insect emerged. As he
gives the mortality percentages in each experiment, it is

interesting to see how the various conditions to which the
insects are subjected affected their vitality. As Towner's experi-
ments w^ere conducted to determine the'effects of temperature
and moisture upon the colouration of the beetles the results
were taken after the beetles emerged, and not after their death,
*30 the death-rate given was taken during the larval and pupal
stage and not in the imaginal instar.

However, the mortality percentages are very interesting.
In one of his experiments to determine the effects of a high
average deviation of temperature on over ten thousand beetle
larvae the death-rate was 99 per cent. In this experiment the
average normal temperature was 22*403^C and the average
temperature in the experiment was 34-5^C. This difference hi
the temperature (12097^C) is about the same as that shown
for January 1918 and May 1917 in the Diagrams.

In another experiment in which Tower subjected over six
thousand beetle larvae to a large decrease in the average
temperature, about 134^0 below normal the death-rate
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recorded was 95 per i*ent. The maximiun teniperatuie in the

experiment was lo'o^'C and the mininiuin was ti°C.

Tn his moisture experiments lie showed that when there

was a moderate increase in the relative humiditv the death-

rate Avas only 15 jier cent but that it rose to 90 per cent in

a saturated atmospheie, and that when there was a large

increase in both temperature and moisture condition the

mortality jiercentage rose to 95.

Tower's experiments show how liarmt'ul a high average

deviation of temperature can be to insect life. They also show-

that a large decrease in the temperature is also harmful, but

not quite as much.
In connection w ith this rise and fall of vitality in moths in

relation to the seasons it is of interest to find that Birch,

referring to statistics of soldiers' children in India, which afford

full information of the relative healthiness of each month,

states :
'' The most unhealthy months are, we see, July, August,

and September—one-third of the total admissions and nearly

one-third of the deaths then occurred ; and December, January,

and February are the healthiest months. A gradual rise to the

beginning and fall from the end of the first-named period is

marked by the figures with singular regularity. The increase

of mortality and sickness is coincident with the advent of

extreme hea^t and damp. " The statistics he refers to show that

the number of admissions into hospital in January was 440,

while in August it was l,3tiO, and in September 1,024. The

number of deaths for January was 41, for February 32, while

in July it was 99, in August 155, and in September 99.

On the whole it seems very evident that the great heat

and humiditv to which most forms of life are subjected durmg

the rainv season diminishes their vitality to a considerable

extent 'The dreaded month of May is somehow not so harm-

ful as the Rains, which are looked forward to as a welcome

break in the heat.
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On Plate II under Diagram III in the second group of figure- repre-
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43 days.

July

83 4.

92-

1

76-

1

88.

Aug.

83
91-7

756
89.

Sept

82 5

91-7

75-2

87.

Oct.

81

900
742
84.

Nov.

83-6

86-6

580
82.

Dec.

65-2

80 1

50 7

81.

Jan . 1918

63-4

77-8

47-3

85.

Feb.

710
92

49 7

81.

Mar.

8M
96-8

60-9

60.

April
85-5

103-

1

70- 4.

78.

u

10

5

dtkyt.

T

20 dmy»

Diagram H.

20-

It

to

IndiviauaU U.9.6.6.6.5.

Generation 47 th.

Bate of Emergence-. -14 March 1917
Duration of Larvall cc j„„-
and Pupal Stage. ^•"" days

i

401310,6.4.3.1

48 th.

23 April

40 days

863.3.2.

49 th.

31 May
38 days

85.1.1.

50 th.

9 July

39 days

26.1.1.1.

51st.

10 Aug.

32 days

15E.5.

52 nd.

.17 Sept.

38 days

53.1.1.1.1

53 rd.

24 Oct.

37 dayi

48,28.9.9.9.7.6.6.6.3.2.

54 th.

IS December.

54 days

4118.11.9.6.3.

55 th.

5 March 1918.

77 days

Diagrams T and II shewing the Vitality of Silkworm motha in Relation to tho Seasons in Bengal-

is

I

10

day:

32.2QK).3.2.1.1.

56 th.

6 j^rQ 1918.

42 days.

The figures on the bare line shew the number of mothH, The upright lines shew Die number of days the moth have lived and must be referred to the column
of figures on the left ; the lengths of the uprights are proportioual to the number of dtiys shewn.
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Proceedings of the Annual Meeting, 1919-

The Annual Meeting of the Asiatic Society of Bengal was
held on Wednesday, the 5th February, 1919, at 9-15 p.m.

H. H. Hayden, Esq., C.S.I., CJ.E., D.Sc, B.A., B.A.I.,

F.R.S., F.G.S.; F.A.S.B., President, in the chair.

The following members were present :

—

Maulavi Abdul Wall, Dr. N. Annandale, Mr. J. J. Campos,
Dr. H, G. Carter, Dr. W. A. K. Christie, Miss M. L. Cleghorn,

Dr. L. L. Fermor, Rev. Father E. Francotte, S.J., Dr. F. H.
Gravely, Mr. H. G. Graves, Mr. S. W. Kemp, Mr. D. McLean,
Babu "Ramesh Chandra Majumdar, Babu Panchanan Mukerjee,

Dr. G. E. Pilgrim, Dr. Baini Prasad, Dr. Kiran Sankar Ray,

Lt.-Col. Sir L. Rogers, Mahamahopadhyaya Haraprasad Shastri,

C.I.E., Aga Muhammad Kazim Shirazi, Babu Ganapati Sircar,

Lt.-CoL W. D, Sutherland, I.M.S., Mr. E. Vredenburg, Dr. Satis

Chandra Vidyabhusana, Mr. H. Walker.

Visitors:—Mr. W. A. Burns, Mr. C. Cleghorn, Miss 0.

Cleghorn, Mr. B. M. Cooper, Mr. Y. Dewhurst, Mrs. Fermor, Babu
Jvotish Chandra Gupta, Babu S. Mallik, Babu S. K. Mitter,

Mr. G. Pilcher, Babu Manindra Mohan Ray, Babu Nritya

Gopal Sarkar, Babu Sailendra Nath Sen, Miss M. Tannet, Mr.

Joseph Taylor, Mr, S. K. Taylor, Mr. J. Thomas and others.

The President ordered the distribution of the voting

papers for the election of Officers and Members of Council for

1919, and appointed Dr. Satis Chandra Vidyabhusana and Dr.

L. L. Fermor to be scrutineers.

The President also ordered the distribution of the voting

papers for the election of Fellows of the Society and appointed

Dr. H. G. Carter and Babu Ramesh Chandra Majumdar to be

scrutineers.

The President announced that the Trustees of the Elliott

Prize for Scientific Research had awarded the prize for the

year 191S to Babu Bibhutibhushan Datta, M.SC; for his two

essays entitled '' On the figures of equilibrium of a rotating

mass of liquid for laws of attraction other than the law of

inverse squares," and *' On the motion of two spheroids in an

infinite liquid along the common axis of revolution/'

The President also announced that the Barclay Memorial

Medal for the year 1919 had been awarded to Dr. N. Annan-

dale, D.Sc, G.M.Z.S., FX.S., F.A.S.B.

The Annual Report was then presented.
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Annual Report FOR 1918.

The Council of the Asiatic Society has the honour to

submit the following report on the state of Society's affairs

during the year ending 31st December, 1918.

Member List.

The number of Ordinary Members at the close of 1918 was
382. The number of Ordinary Members elected during 1918
was 36. Out of these eight have not yet paid their entrance
fees, one has died and another has asked that his election be
cancelled. The number of Ordinary Members added, therefore,

is 26. Two members elected in 1917 have paid their entrance
fees during the year, making a total of 28 Ordinary Members
added to the last list. On the other hand, 12 have withdrawn,
3 died, 5 were struck off under Rule 38, and 4 were struck off

under Rule 40.

The number o£ Ordinary Members in the past six years is

as follows :

1913 ..

1914 ..

1915

1916 ..

1917 ..

1918 ..

Paying. Xon-Paying. -<

Resident, Non- Kesident.
Foreign. Total.

Life.

«

a
OQ

<
Total.

Grand

Ti

200 211 19 430 23

1

1

46

i

69 499

191 187 19 397 26 50 76 473

171 188 21 380 25 40 65 445

145 159 18 322 25 60 85 407

150 144 ' 15 309 24 45 69 378

153 145

1

17
1

1

315 24 43 67 382

The following members died during the course of this

year :—Syed Abdulla-ul-Musawy, B.A., Maharaja Ranjit Singha,
and Dr. Arthur Venis, CLE.

No members compounded for their sub^riptions during this
year.

The numbers of Special Honorary Centenary Members and
Honorary Fellows remain unchanged at 2 and 22 respectively*

Among the Associate Members the names of Dr. Ekendra
Nath Ghosh and Bada Kaji Maricheman Singha have been



February, 1919.] An7iual Report. iii

removed at their own request, they having been elected Ordin-
ary Members of the Society. The number is now 10.

Fellows of the Society.

At the Annual Meeting held on the 6th February, 1918,
Colonel Sir Sidney S. Burrard, K.C.S.I., F.R.S., J. L. Simonsen,
Esq., Ph.D., Lieut. 'Colonel J. Stephenson, D.Sc, I.M.S., Major
D. McCay, M.D., I.M.S., and the Hon. Mr. Abdullah Al-ma'mun
Suhrawardy, M.A., Ph.D., were elected Fellows of the Society.

There was one death among the Fellows, viz. Dr. A.
Venis.

There were 39 FelloAvs on the list at the end of 1918.

Office-bearers.

On the death of Dr. W. C. Hossack in the beginning of

the year. Major D. McCaj^ was appointed Medical Secretary.

Dr. F. H- Gravely resigned the office of General Secretary at

the end of February and Dr. W. A, K. Christie was appointed
in his place. Dr. (now Sir) P, C. Ray succeeded Dr. Christie

as Physical Science Secretary. Dr. N". Annandale resigned

the Anthropological Secretaryship owing to his absence from
Calcutta and Dr. Gravely was appointed in his place. Dr.

Gravely was also appointed to act as Biological Secretary

during the absence of Mr, S. W. Kemp. At the request of

Mr. C. J. Brown, Lieut. -Col. H. Nevill undertook to report on
treasure trove coins from the Central Provinces in addition

to his own duties as Honorary Numismatist to the Society.

There have been no other changes among the Officers of

the Society since the last annual election.

Office.

On the recommendation of Major D. McCay, I.M.S., Mr.

J. H. Elliott, the Assistant Secretary, was granted leave from

19th July to 1st August, 1918, owing to ill-health.

Shaikh Abu Nasr Gilani, the Additional Travelling Maulavi

attached to the Arabic and Persian Search Department, worked

until the 28th February, 1918, when he resigned, and Maulavi

Haji Moinuddin was appointed from the 24th May, 1918.

There have been no other changes in the establishment.

Society's Premises and Property.

On account of war conditions the building of new premises

for the Society has not yet been taken in hand.

The Society's servants' quarters have been repaired at a

cost of Rs.SSS."
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Indian Museum.

No presentations were made to the Indian Museum.
The Hon, Justice Sir Asutosh Mukhopadhyaya, Kt., C.S J.,

D.Sc, F.R.A.S., F.R.S.E., still continued to be a member of

the Board of Trustees on behalf of the Society under the Indian
Museum Act X of 1910.

Indian Science Congress.

The Fifth Indian Science Congress was held in Lahore on
January 9th, 10th. 11th and 12th, 1918, under the presidency
of Dr. Gilbert T. Walker, C.S.I., M.A., Sc.D., F.R.S. The
meetings were attended by about 300 members and over 70
papers were communicated. Abstracts of these have been pub-
lished in our Proceedings, Vol. XIV, 1918, pages Ixxv-clxxxvii.

It was arranged that the Sixth Indian Science Congress
should be held at Bombay on January 13th, 14th, loth, IGth,
1 7th and 18th, 1919. His Excellency the Governor of Bombay^
Sir George Lloyd, G.C.I.E., D.S.O., consented to be Patron and
Lieut.-Col. Sir Leonard Rogers, Kt.,C.LE.,M.D., B.S.,F.R.C.P.,
F.R.C.S., F.R.S. , F.A.S.B., I.M.S., was appointed President,
with Dr. J. L. Simonsen as Honorary Secretary and Mr. A.
Normand of the Wilson College, Bombay, and Mr D. D. Kanga
of the Elphinstone College, Bomba\-, as Local Secretaries.

Meetings.

There were no General Meetings of the Society during the
months of January and March, 1918, owing to a quorum not
being present. There were also no meetings in the recess
months of September and October, 1918.

On the recommendation of the Publication Committee the
Council decided for the present to discontinue the svstem of
having alternate Scientific and Philological Meetings and
ordered that all papers passed for reading should be read as
submitted.

In connection with the reading of papers at the General
Meetings, it was resolved that the author of a paper or his deputy
must be present to read it, if it should not be so technical as
to necessitate its being taken as read.

London Agency,

Quaritch
in Europe.

No copies of the Journal and Proceedings, Memoirs or
Bihliotheca Indica were sent to ^Ii-. Quaritch for sale, owing to
orders prohibiting the transmission of books for sale to Europe,
but it is intended that all the numbers issued since the com-
mencement of the war should be sent in 1919.
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Barclay Memorial Medal.

In terms of the rules for the award of the Barclay Memo-
rial Medal, there was no award during the year.

In connection with the award for 1919, the following

members were appointed to form a Special Committee to make
recommendations to the Council :—F. H. Gravely, Esq., D.Sc,

F.A.S.B.. Lieut. -Colonel W. D. Sutherland, M'D., F.A.S.B.,

I.M.S , Major D. McCay, M.D., F.A.S.B., I.M.S., B. L. Chau-

dhuri, Esq., B.A., D.Sc, F.R.S.E., F.L.S., and H. G. Carter.

Esq., il.B., Ch.B.

Elliott Prize for Scientific Research,

The subject selected for the Elliott Prize for Scientific

Research for the vear 1918 was Mathematics and the notification

appeared in the Calcutta Gazette, dated 4th July, 1917 and 13th

February, 1918. Two essays by Babu Bibhutibhushan Datta,

M.Sc, were received in competition, viz. (1) On the figures of

equilibrium of a rotating mass of liquid for laws of attraction

other than the law of inverse squares^ Part I, (2) On the motion

of two spheroids in an infinite liquid along the common axis of

revolution. The Trustees decided to award to him the Elliott

Prize for 1918, In terms of the notification, the award of

Rs. 210 will be made to him at the Annual Meeting of the Society

on Wednesday, the 5th February, 1919.

Finance.

The accounts of the Society for the year ending 31st

December. 1918, are shown m the Appendix under the usual

heads, with two additional statements, viz. :—" International

Catalogue of Scientific Literature" and " War Bond." State-

ment No. 21 shows the Balance Sheet of the Society and of the

dififerent funds administered through it.

The credit balance at the close of the year is Rs. 1,96.833-3-3,

ac^ainst Rs. 1,88,429-10-6 at 31st December, 1917. Of this

amount Rs. 1,68,500 belongs to the Permanent Reserve, the

working balance—exclusive of funds administered for Govern-

ment—being Rs. 28,333 as against Rs. 20,650 at the end of 1917.

This increase is chiefly due to the transfer of Rs. 5,000 from

the Anthropological Fund to the Society's Fund. The Anthropo-

logical grant of Rs 2,000 has now been made available by

the Government of Bengal for the publication in the Journal

of papers not necessarily relating to anthropology.

The Society has received the usual grants from the Gov-

ernments of Bengal and India, including the Oriental Publi-

cation Fund No. 2, which has been received for a further period

of 5 years from April, 1917. The amounts received were as

follows :

—
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From the Government of Bengal

—

International Catalogue of Scien-
tific Tiiterature

Do.
Bureau of Information
Anthropological Fund
Sanskrit MSS. Fund.

.

No. 2

• «

Rs. Vide Statement

1,000
Oriental Publication Fund, No. 1 9,000

5,000
1,200

2,000

5,600

No. 7

„ 8

„ 9

„ 11

„ 12

„ 13

Total 23,800

From the Government of India
Arabic and Persian MSS. Fund

Rs. Vide Statement
• * 5,000 No. 14

Statement No. 15 shows the sums invested in Govern-
ment securities, held in deposit by the Bank of Bengal, of the
face value Rs. 2,84,300^ These comprise Rs. 2,74.200, 3i %

% The}' cost Rs. 2,73,206-3-10, the
average purchase price being Rs. 96-1-6. The market price at
the tmie of writing this report is nominally Rs. 74. We have
also in the custody of the Alliance Bank of Simla Ltd., 3| % G.P.
Notes of the face value of Rs. 500 belonging to the Barclay
Memorial Fund.

The Budget estimates for the year 1918 were :—Receipts
Rs. 21,300, Expenditure Rs. 21,734. The actual result is
Receipts Rs. 26,053, Expenditure Rs. 19,538. This shows an
apparent excess of income over expenditure amounting to
Rs. 6,516: of this, however, a sum of Rs. 5,082 is required to
meet expenditure incurred on account of publications issued
during the j^ear. Other papers accepted in 1918 for future
publication will involve a further sum of Rs. 4,323. but this
will not become payable till 1919.

The Budget Estimate of Receipts and Expenditure for the
year 1919 is as follows :—

Receipts .

.

Expenditure 4 •

Rs.

23,953

19,762

The Permanent Reserve Fund has been increased bv add-
ing Admission fees of Rs. 900 and now stands atRs. I,68",o00.

Outstandings from last year still due to the Society,
chiefly on account of subscriptions and publications, amount to
Rs. 1,888. This sum, if added to Rs. 6,515, the difference
between the actual receipts and the expenditure for the year
1918 brings the apparent surplus from the year up to Rs. 8,403,
which is the difference between the respective balances for
the years 1917 and 1918, as shown in statement No. 1 of the
Abs trac t

.
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BUDGET ESTIMATE FOR 1919.

Receipts.

Members' Subscriptions . .

Subscriptions for the So-

ciety's Journal and Pro-

ceedings and Memoirs
Sale of Publications

Interest on Investments .

.

Rent of Room.

.

Miscellaneous .

.

Government allowance—for-

merly included in the

Anthropological Fund Ac -

count—for publication of

papers in the Journal .

.

Total • #

1918 1918. 1919.

Estimate. Actuals. Estimate

Rs.

9,000

1,700

1,300

8,500
600
200

« •

Rs.

8.445

1.920

1,053

8.913

600
122

5.000

Rs.

9,000

1,920

1,100

9,233
600
100

2,000

21,300 26,053 23,953

Expenditure.

• #

% *

Salaries

Commission
Stationery
Pension
Light and Fans
Taxes
Postage
Freight
Contingencies .

.

Books ... •

.

Binding
Journal and Proceedings and

Memoirs
Indexes
Piinting (Circulars, etc.) .

.

Auditor's fee .

.

Petty Repairs .

.

Insurance

Grain Allowance
Rej)airs

1918. 1918. 1919.

Estimate. Actuals. Estimate.

7,120

950
150
180
280

L500
430
20

500
500
700

6,640
800
360
150
10

344
100
500

6,746

799
103
197

96
1,495

532

373
584
192

6.211

263
150
74
344
28
338

5,955

600
100
228
200

1,500

500
500
500
500
500

6,650
400
300
150

200
344

Carried over .. 21,234 18,525 19,127
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1918. 1918. 1919.
Estimate. Actuals. Estimate

Rs. Rs. Rs.
Brought forward . . 21,234 18,525 19,127

To Personal Account (Writ-
ten-off and Miscellaneous) 500 749 500

Interest on G.P. Notes pur-
chased

War Bonus
• «

• •

57
207 135

Total .. 21,734 19,538 19,762

Library.

The total number of volumes and parts of magazines
added to the Library during the year was 1,889, of which 271
were purchased and 1,618 were either presented or received in
exchange.

^A complete set of the " Ohio Naturalist," Vols. I-XV, 1900-
1915, has been presented to the Society by the Ohio State Uni-
versity, Columbus.

The work of copying the missing pages of the Society's
Kangyur and Tangyur from the Tibetan set of the Calcutta
University was completed.

At the suggestion of the Librarian, Imperial Library, the
Council agreed to the compilation of a subject-analvsis of the
books lent out to members of the Society and ordered that the
lists should be circulated quarterly to the Library Committee.

The Council ordered that the books bound and others
ready for binding should be placed on the table at each of the
meetmgs of the Library Committee.

It was ordered that the Library Committee should meet
on the last Wednesday of the first month of each quarter.

Publications.

Seven numbers of the Journal and Proceedings (Vol. XIV,
Nos. 1-7) were published during the year containing 630 pages
and 11 plates.

a i' s

Three numbers of the Memoirs were published, Vol VI
Parts 4 and 5, and Vol. VII, No. 1, containing a total of 240
pages and 3 plates.

The Numismatic Supplement Nos. XXX & XXXI have
been published in the Seciety's Journal and Proceedings,

TT° ;. ^ '
^^^^' ^^°s- ^ '^"-^ S» under the editorship of Lt -Col

H. Nevill.

The Indexes to the Journal and Proceedings, Vol. IX, 1913
and Vol. X, 1914, were published. Arrangements have been
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made for the preparation of the Indexes for Vols. XI-XIII,
1915-1917 but no manuscript has yet been received. It was
resolved that the indexes to the papers to the subsequent

volumes should be prepared by the authors themselves and all

authors are now asked to index their own ])apers.

It w^as also resolved to index the Memoirs individually

and the Indexes to Vol. Ill, Nos. 6 and 7 and Vol. V, Nos. 3

and 4, were published.

There was also published a *' Catalogue of the Scientific

Serial Publications in the Principal Libraries of Calcutta," com-

piled by Mr. S. W. Kemp, and on sale at Rs. 5.

Exchange of Publications.

During the year the Council accepted two applications for

exchange of publications, viz :— (1) from La Societe d'Etudes

Oceaniennes, Papeete (Tahiti)—the Society's Journal and Pro-

ceedings
' and Memoirs for their Bulletin, (2) from Tohoku

Imperial University—the Society's Journal and Proceedings

for their Arbeiten.

On an application from the Secretary of the Navadwipa

Edward VII Anglo -Sanskrit Library, one copy of each complete

volume available of the Sanskrit series of the Bihliollieca

Indica was presented to the library.

Philology, etc.

An account of an Iranian dialect known as Ormuri or

Bargista by Sir George Grierson has been pubhshed in the

Memoirs of the Society, Vol, VII, No. 1, 1918. This dialect is

spoken bv a tribe which calls itself Baraki, and is settled in

the country of the Waziris in Afghanistan. The Barakis w^ere

originally inhabitants of Yemen in Arabia, and were brought

by Sultan Mahniud of Ghazni to accompany him in his in-

vasion of India. The account of the dialect is principally

based on a work entitled Qawaid-i-Bargista, partly in Urdu

and partly in Pushto. A careful examination of the dialect

has proved it to be of Iranian origin. In the appropriate

Tolume of the Linguistic Survey, a full grammar and vocabu-

lary of it will appear. It has been treated in the present work

from the point of view of comparative philology

The Rev. W. K. Firminger has edited the Malda Diary

and Consultation Book, 1680-1682, in which several important

events are recorded. The English carried on business first in

a hired house at Malda, subsequently they purchased a piece

of land about two miles distant from their factory, now the

civil station of Malda, and ever since known as the '' English

Bazar.'' The third part of the Diary chronicles events during

<and subsequent to the completion of the factory at " English

Bazar/'
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Mr. H. Beveridge has contributed a paper on the Rawzat-
ut-Tahirin, which is a general history. It begins from the earli-
est times, and is carried down to the beginning of the 17th
century, and contains five divisions, subdivided' into chapters
and sections. Notices of the work are found in Elliot's History
of India, the British Museum Catalogue of Persian MSS., and the
Bodleian Library Catalogue, The contents of the work, and the
discrepancies in the copies noticed in the catalogues, are fully
set forth in the paper.

Maulavi Hafiz Nazir Ahmad, the Society's First Travelling
Maulavi, has contributed the second instalrnent of notes on im-
portant Arabic and Persian MSS. with an introduction by the
Hon. Dr. A. Suhrawardy, Officer-in-charge of the Search for
Arabic and Persian MSS. There are notes on 4 Arabic and
315 Persian MSS., and descriptive notes on 5 libraries visited
by the Maulavi.

During the year under review Mahamahopadhyaya Dr.
Satis Chandra Vidyabhusana contributed to our Journal a
paper on the " Tattva-Cintamoni," a most advanced Sanskrit
work on the modern school of Hindu Logic, compiled in the
14th century a.d. by a Maithil Brahmin named Gangesa Upa-
dhyaya. The paper, while dealing with the abstruse topics
of mductive and deductive reasoning, discusses at length the
sources of true knowledge as derived through perception
mference, comparison ^nd verbal testimony.

"Bhavabhuti as a Mimansaka" is the title of a paper in
which Babu Dmesh Chandra Bhattacharvya identifies Bhava-
bhuti, the great Sanskrit dramatist of the 8th century ad
with Umbeka Charyya, a philosopher of the Mimansa School'
on the authority of certain observations contained in a
manuscript of the Malatimadhava and in a commentary on the
f ifan It hi •'

Citsukhl.

.1. '^\^}}^^i
account of the wandering teachers at the time of

the Buddha is the title of a contribution in which Babu
Bimaia Charan Law mentions certain Paribbajakas or wander-
ing ascetics who dicussed various current topics and are supposed
to have paved the way for a science of polity at the time of
Uanakya.

Anthropology,

Dr. Annandale's note in the Journal on a Bismer WeighiniiBeam from the Darjeeling District is the only paper relating
to anthropology that has been published this year.

Biology.
ZOOLOGY.

The fourth and fifth parts of Dr. Annandale's "Zoologi-
cal Results of a Tour in the Far East" have appeared m the
Mtmoirs. They deal with Brackish-water Polyclads (T. Kabu-
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raki) , Sponges (N. Annandale), Crustacea Decapoda and Sto-

matopoda (S. W. Kemp) and the MoUusca of the Tai-Hu (N.

Annandale). D. R. Bhattacharya has published in the Journal

Notes on the Anatomy of a Double Monstrosity in the Chick.

Botany.

Three botanical papers have been published in the Journal :

Some observations on the rust on Saunea asplenifolia by K. C.

Mehta ; A Preliminary Note on the Flora of the Anaimalais by

C. Fischer; and The Burmese Sesamum Varieties by A.

McKerraL

Physical Science.

Two papers on physics were published during the year—On
a new Theorem in Elasticity, by M. N. Saha, and On the

Pressure of Light by M. N. ^Saha and S. Chakravarti. From
the equations of motion of an elastic system, a new equation

is obtained in the first paper analogous to Clausius's viral

theorem. This theorem expresses the differences between tlie

mean kinetic, and mean potential energies of an elastic system

in terms of surface tractions, and surface displacements. In

the second paper, Messrs. Saha and Chakravarti describe a very

simple apparatus with the aid of which they were able to

measure the pressure of light from a tungsten lamp of 3.000

C.P. The apparatus can be easily constructed and is entirely

free from any disturbing actions.

One chemical paper was published, On PorphyroN:ine, a new

alkaloid in opium, isolated by the author, Mr. J. N, Rakshit.

Medical Section.

Owing to the continued absence at the war of a large

number of the medical members there was no meeting during

the year 1918.

It is gratifying to learn that the Indian Science Congress

has included medical science within its scope.

It is hoped that during 1919 manv papers will be contri-

buted to the medical section of the Society.

International Catalogue of Scientific Literature.

The Secretary of the Regional Bureau for India and Cey-

lon (Sir P. C. Ray) reports that during the year no volumes

of the Catalogue Avere received from the Central Bureau, but

it is expected that with the abatement of war risks parcels are

probablv now on the way.

The indexing of the literature for the year has been

resumed and a few hundred slips will be ready for despatch to

the Central Bureau during March and April, 1919.



xii Annual Report. [February, 1919.

The work of the Bureau has necessarily been much less
than in previous years as the distribution of the Catalogue to
subscribers and the collection of subscriptions have been
suspended, but it is hoped that next year's report will be
equal to the standard of pre-war ^^ears.

Bureau of Information,

A few questions were answered and an opinion was <^iven
on the Intercaste Marriage Bill.

°

Sanskrit Manuscript Search and Catalogue.

All search work was stopped under orders of the Council
Out of 11,164 MSS. 10,600 have been described. Sixteen

hundred of these giving descriptions of the Vedic Section of
the collection are ready for the Press after classification and
revision.

M
_ _ _^ _ — ^

During the year ten Arabic and Persian MSS., and one
Persian book, contaming biographies of poets, were purchased
on behalf of Oovernment. The following four Arabic MSS
are worthy of notice :-(l) Al-Qabs-ul-Bdvl, a rare biographi-
cal work. It contains lives of eminent persons, who flourished
from the 8th to the 10th century of the Hijra, bv Abd-us-

TaIT'i f - ^l^
''•"• == ^^^^ ^-^ (2) Musnad-i-Umar bin

Abd-ul-'Aziz the 8th Caliph of the House of Umayva, died
lUl A.H. = 720 A.D. This work, which is very rare,' contains
traditions collected by Abii Bakr Muhammad bin Muhammad.
3) Sunan-i-Imam ShajVt. This work is also rare, and 'contains
traditions collected by Ahmad bin Muhammad bin Sulama.
died 321 a.h. - 933 a.d. Qasim bin Qutluhgh
died 879 A.H - 1474 ad., a collection of legal opinions accord-
ing to the Hanafi school.

The second instalment of the notices on important Arabicand Persian MSS., found in various libraries in India, prepared
by the First Travelling Maulavi under the supervision of the

A u-
A Suhra^^ ardy, Officer-in-charge of the Search for

v'l VT^? fmo ^^l.^'^^"^-
^""^ ^^^" published in the Journal,

^ol. XIV, 1918, No. 8. The Maulavi is now making an
inspection of the private libraries in Calcutta, with a view to

yi.^^i?^''^^-- "I
'''''' ^^^ interesting Arabic and Persian MSS.Maulavi Haji Mu'm-ud-Dln Nadvl was appointed an Addition-

VJ/^^f- f^.
^'^''^^.^^ '"^ ^^^^ '^«*' ^" th^ Pla^e of Shaikh Abu

P^tL l^'^ro^"^'?'''^
^^'^ preparation of the hand-Hst of theGovernment MSS. I nder the instructions of the Officer-in-

litlf i> ,

^'^'''^''^' ^'^ '''^^ deputed to the Oriental Public
l^ibrary, Bankipur, to inspect some MSS. there and compare
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certain MSS. of the Government collection with those of the
Oriental Public Library. He has submitted a very interesting
report of his work. The amplification of the Society's Cata-
logue of Persian MSS. by Maulavi Asad-uz-Zaman .

progress. The Second Travelling Maulavi is preparing notices
of important Persian MSS. of the Government collection.

Bibliotheca Indica Series.

Of the eleven fasciculi of texts published in the Bibliotheca

Indica series during the year under review, four belong to the
Brahmanic Sanskrit, one belongs to the Jaina Sanskrit, one to

the Buddhist Sanskrit, two to the bardic dialect of Rajputana,
and three to the Arabic and Persian languages. These include

the Tibetan and Sanskrit version of the last fasciculus of

Avadana Kalpalata, an English rendering of a fasciculus of

Akbarnama and the English translation of a fasciculus of

Tantra Varthika. The eleven fasciculi that have been published

are mentioned below :

—

(1) Baudhayana Srauta-Sutram—a Sanskrit work on
the Vedic literature, edited by Dr. W. (Jaland,

Fasciculus II.

(2) Nyaya-Varthika-Tatparya-Parisuddhi of ITdayana-

carya, edited by Mahamohopadhyaya Pandit
Vindhveswari Prasad Dirvedi. Fasciculus V.

Mm

(3) The Tantra-Varthika of Kumarila Bhatta—a Com-
mentary on Sahara's Bhasya on the Piirva Mim-
ansa Sutra's of Jaimini translated into English bv
Mahamohopadhyaya Ganganath Jha, M.A.,

D. Litt. Fasciculus XV.
(4) Prthvlraja Vijaya—a Sanskrit epic with the com-

mentary of Jonaraja. By S. A. Belvarkar, M.A.j

Ph.D. Fasciculus II.

(5) Yoga-Sastra with the commentary of Sri Hem Chan
dracharya, edited by Cri Vijaya Dharma Sivu,

Fasciculus V.

(6) Avadana Kalpalata—a Sanskrit work on the Miracles

of Buddha with its Tibetan version, edited by
Mahamohopadhyaya Satis Chandra Yidya-

bhusana, M. A. , Ph D. , and the late Rai Sarat Chan-

dra Das Bahadur, C.I E. Fasciculus XIV.

(7_8) A Descriptive Catalogue of Bardic and Historical

Manuscripts, Sections I and II, edited by Dr. L.

P. Tessitori.

(9) Haft-Iqlim—the Geographical and Biographical

Encvclopaedia of Amin Ahmad Razi, edited by

Dr/E. Denison Ross. Ph.D., G I.E., and Khan
Sahib MaulvT Abdul Muqtadir. Fasciculus I,

(10) Amal-i-Salhi or Shah Jahan Namah of Muhammad
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SalihKambo, edited bvG. Yazdani M.A.,1V1.R.A.S.

Fasciculus III.

(11) The Akbar-Nama of Abul-FazI—a history of the reign

of Akbar including an account of his predecessors^
translated from the Persian by Mr. H. Beveridge,
I.C.S. Fasciculus X.

Coins.

The thanks of the Society are due to the Government of
Madras for the gift of 14 gold coins, all save one of these
being specimens of the various types comprising the large find
at Kodur, District Nellore, in 1913. Among other small addi-
tions to the cabinet, mention should be made of the Surl coins
received from the Government of Bihar and Orissa.

In the two Numismatic Supplements published during the
year the principal contributors were Mr, S. H. Hodivala, who
has added to his valuable papers on Mughal mints, and
Mr. Furdoonji D, J. Paruck, who has continued with success his
researches in the field of Sasanian and Parthian numismatics.
A considerable amount of material awaits publication, the
delay being due to financial considerations alone.

During the year 1918 ten finds of coins, comprising 9 of
gold, 180 of silver and 598 of billon and copper from the Cen-
tral Provhices were examined. In addition to this a large
trouvaille of some 1,200 Bahmani coins awaits examination.
While the cabinet of the Nagpur Museum has been improved
by the acquisition of treasure trove coins to a considerable
extent, very few specimens of rare types have been discovered,
and the only new variety brought to light is a copper coin of
Akbar struck at Daru-1-Khilafat Akbarnur in 982 IT.

Dr. H. H Hayden, F.R.S., President, delivered an Address
to the Society,

Annual Address, 1919.

The Annual Report, which is in your hands, speaks for it-

self and requires no comment from me. The work done during
the past year has been on the whole satisfactory. It was found
necessary to curtail the Society's activities in certain respects,
btit now that the war is virtually over, it is to be hoped that
this will no longer be necessary.

to
hoped would be of i

of our members, but to the Society as a whole. I propose to
follow the same course again this year and to put before you
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briefly to-night the results of recent research on the subject of

geological Time, especially in its bearing on the question of the

antiquity of the human race. ^

When geological observation first came to be systematized,

it was found that the sedimentary rocks of Europe fell natur-

ally into a number of broad divisions, each distinguished

from the other by the fossils that it contained and each having

a definite and constant position in time and sequence. In a

normal group of such sedimentary rocks, the oldest, being the

first to be deposited, would naturally be found below and the

youngest above ; and although subsequent movements of the

earth's crust have often disguised the true sequMice, the pre-

sence of fossils has served as an unerrmg guide in the unravel-

ling of what has sometimes appeared to be the most hopeless

confusion. The broad divisions into which the fossiliferoua

rocks have been found to fall naturally are known as the Palaeo-

zoic, Mesozoic and Kainozoic groups. Each of these groups

has again been sub-divided into smaller units, known as sys-

tems. Most countries have adopted nomenclatures of their

own but, in every country, whether it be America, Africa, Aus-

tralia or India, the equivalents of the European systems have

been recognised, and the general aspect and sequence of their fos-

sil contents is the same. It has thus been possible to trace the

development of the animal kingdom, though not from its

beginning, at least from an early stage in its history. In the

Cambrian rocks we find only the remains of invertebrates ; in

the next system avc find fishes, in subsequent systems reptiles,

and later still birds ; in the Tertiary rocks we find the remains

of mammals, and lastly in the Pleistocene and Recent (Quar-

ternary) the remains of man. The lowest forms of life have

no hard parts, and, when buried amongst accumulating sedi-

ments, merely decompose, leavmg no remains by which they

may ultimately be recognised; the fossil record, therefore,

begins onlv with animals or plants which have hard parts and

which clearly represent a stage of evolution far removed from

that of the primitive protozoa. Even before the Cambrian

period, there must have been an enormous lapse of time during

which geological processes were in operation, a period, in fact,

probably greater than that which has elapsed since the begin-

ning of ' the Cambrian epoch down to the present day. That

earlier period is also repesented by a vast sequence of rocks,

amongst the youngest of which some traces of fossils have

been recently recognised, but most of which are either the pro-

ducts of crystallization from molten magmas or of alteration

by heat and pressure—and consequent re-crystallization—of

pre-existing rocks Like the fossUiferous rocks, the pre-

Cambrian have also been sub-divided into numerous groups,

but to-night we are concerned only with their broader divisions,

the oldest of which is known as the Archaean.
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Expressed in the above termSj the geological time -scale is

essentially a relative one, and gives no indication of absolute

duration in years. Since the middle of the nineteenth century,

many attempts have been made, with widely differing results,

to translate that scale into years. More than fifty years ago,

Lyell suggested 250,000,000 years as the age of the earth.

Other estimates were as low as 10 or 12 million, the latter based
chiefly on phj^sical arguments bearing on the age of the sun as
deduced from its present temperature ; and towards the close

of the nineteenth century. Lord Kelvin's figure of 40 million

years was widely accepted as the maximum possible. Other es-

timates were based on the rate of denudation and deposition of

sediment, as measured bj^ the amount of material carried in

suspension by the great rivers of the present day, and on this

basis Prof. Sollas arrived at a period of 80 million years, the
time required for the deposition of the sedimentary rocks, the
thickness of which he estimated to be nearlv 336,000 feet.

Prof. Joly attacked the problem along another line, and, by
computing the amount of sodium contributed annually to the
sea in consequence of the denudation of the igneous rocks, es-

timated the time that would be required for the accumulation
of the total salt now in the sea. He arrived at an age of 96
million j^ears. These and other estimates were much above the
maximum that most physicists regarded as possible, and it

became clear that either the deductions based on eeolosicalto^^^^o
processes were erroneous or that the physical calculations of
the age of the earth, based on the rate of loss of heat by the
earth and the sun, involved some fallacious assumption.
The latter proved to be the case, for the fundamental assump-
tions on which the phj^sical calculations rested were vitiated
by the discovery of the phenomena of radio-activity, which
provided a hitherto unsuspected source of heat, and an age
for the earth of between one and two thousand million years
was no longer considered improbable on physical grounds.
At the same time, further Investigations of radio-activity led
to an entirely new method of attacking the problem of the age
of the rocks of the earth's crust and one which promises to
yield results of the greatest importance and of remarkable
accuracy. This method is based on the discovery that the
element uranium gradually breaks up into other elements such
as helium and radium, the last in the series of derivatives
being apparently lead. It is further possible to ascertain the
amounts of these derivatives, such as helium, radium and
lead, occurring in any uranium-bearing mineral and also to
determine the rate at which their decay, as well as that of
the parent element, takes place; from these data the period
during which decay has been taking place, that is to say, the
time which has elapsed since the uranium-bearing mineral
was formed, can be calculated. In this way, minimum ages
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have been determined for radio-active minerals occurring

in a number of different geological systems and have given

results ranging from 100,000 years in the case of minerals in

the Recent lavas of Vesuvius to 1,400 million years for others

in the Archaean rocks of Canada, which are among the oldest

rocks of the earth's crust. The results thus given by radio-

active minerals have recently been compared and combined by

J. Barrell with those obtained from other geological methods
of the fossiliferous rocks, and theof determining the age

results are shown in the annexed table.

MiLI-IONS OF YeABS.

Recent
Pleistocene
Pliocene
Miocene
Oligocene
Eocene

Maximum

Kainozoic.

Cretaceous
Jurassic
Triassic

• * 9 •

Mesozoic

Permian
Carboniferous
Devonian
Silurian
Ordovician
Cambrian

PAt^^ozoic

Total

From this we may deduce that the trilobites appeared first

between 550 and 700 miUion years ago, the first fish between

350 and 400 million years ago, and the birds about loO

The first unmistakable mammals ap-

peared «t «hnnt the same time as the birds, or possibly

earlier,

development in

million years ago.

at about the

Mammalia
uev«iuuxuc... ^. the Tertiary epoch and especially in the

Miocene and Pliocene periods, say, between five and ten million
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years ago. The remains of large mammals are extremely
abuadant in the Siwalik rocks of the Himalaya and the
Punjab.

The last stage, so far achieved in the historj^ of mam-
malian development was ushered in by the appearance of

man, and it will be interesting to enquire what length of

time has elapsed since that occurred.
In his relation to the geological record man differs from

all other animals, for whereas the existence of the latter

at any particular epoch can be inferred only from their
actual bodily remains—or in a few cases from their footprints
man has left behind him the results of his handiwork, and

it is by these more often than by his bones that his former
presence has been detected. The commonest of his produc-
tions are implements of various kinds; in the earliest days
they were made of stone, subsequently also of bone, and
finally of bronze and iron. Thus, in the history of human
imjJements or artifacts, as they are technically called, three
principal periods are recognised : the Stone Age, the Bronze
Age, and the Iron Age; it is the earliest or Stone Age that
marks the first appearance of man, and that is the age with
which we are now concerned. All over the world stone imple-
ments are found which are clearly man's handiwork and are
often associated with the remains of extinct animals and of
man himself. The implements are usually divided roughly
into two classes—one characteristic of an older and rougher
culture and the other showing evidence of more elaborate
and more artistic workmanship and design ; these implements
are known as palaeoliths and neoliths respectively ; the former
are found in great numbers in Pleistocene deposits in associa-
tion with the remains of extinct types of elephant, rhinoceros,
bear, hyaena and many other animals that have long dis-
appeared from Europe. The earliest of these palaeoliths is

what is known as the coup de poing, a large pointed imple-
ment supposed to have been held in the hand. In Europe
most of the early implements were made of flint, though
other hard rocks were also used to some extent ; in India, on
the other hand, most of the known pal^oliths are of quart-
zite, flint being much more characteristic of the succeeding
neolithic culture.

In addition to palseoliths and neoliths, there is a third
class, known as eoliths. They are a more recent discovery, and
there has been much controversy as to whether they are reallv
the products of human agency or merely the results of natural
fracture. Eoliths are found in the upper division of the
Tertiary system, but it is in the deposits of the Pleistocene
or Glacial epoch that the first unequivocal and undisputed
relics of man occur. -The Glacial epoch was characterised by
a great fall of temperature all o\^er the northern hemisnhere
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and the extension of snow and ice far to the south of their
present limits, the climate of Britain and much of PJurope
becoming arctic; such conditions, however, did not persist

throughout the whole Glacial epoch, but there were inter-

vals, known as Interglacial, during which the climate became
warm, and temperate conditions again prevailed, while the
glaciers retreated to the north. The most characteristic

deposit of the Glacial epoch is the boulder-claV; which is a
clay through which large numbers of pebbles and boulders
of all sizes are irregularly distributed; it is the direct product
of glacial action, and its occurrence at any particular spot
bears Avitness to the former presence of glaciers there. While
the boulder-clay is characteristic of glaciation^ the presence
of fluviatile and lacustrine deposits associated with the

remains of mammals of a type living in warm climates is

equalh^ characteristic of the interglacial intervals. Deposits
of both kinds are common throughout the British Isles and
are found to alternate with one another, thus indicating

fluctuations of climate; in this wav, the occurrence of as

many as six Glacial and five Interglacial epochs has been
established in Europe. It is in the river deposits of the Inter-

glacial epochs that the oldest relics of Pleistocene man have
been discovered. Later on man became a cave-dweller,

and records of successive stages in the history of his develop-

ment have been left b}'' him, in the form of remains either

of himself or of his handiwork, in the floors of many Euro-

pean caves.

Altogether ten culture -stages of prehistoric man are

recognised by archaeologists; they are, beginning with the

latest :

—

10. Iron Age.

9, Copper and Bronze Age.

8. Neolithic.

7. Azilian. ? Transition.

6. Magdalenian,

5. Solutrian, \ Younger Palaeolithic.

4. Aurignacian.

3. Mousterian,

2. Acheulian, \ Older Palaeolithic.

1. Chellean.

Each of the above stages is characterised by distinctive arti-

facts and many of them by the presence of human remains,

especially throughout the later stages, though in the older

Palseolithic deposits human remains are rare. Till compara-

tively recently, the oldest race known was Neanderthal man,

of whom numerous remains have been found in Mousterian de-

posits, first at Neanderthal and subsequently elsewhere, ^s
race differed remarkably from modern man {H. sapiens) and is
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regarded as a distinct species {H. neandertJialensis) . The sub-
sequent discovery, near Heidelberg, of a jaw of a still more
primitive type and, at Piltdown in Sussex, of a cranium
also regarded as more primitive than the Neanderthal re-
mains, has led to the establishment of a third species for the
former {H. heidelbergensis) and even of a new genus {Eoanthro-
pus) for the latter ; but the generic value of Eoanthropus has
been questioned by W. K. Gregory, who has recently pub-
lished in the Bulletin of the American Museum of Natural
History for 1916 an exhaustive critical discussion of the evolu-
tion of the primates; he comes to the conclusion that the
Piltdown skull {Eoanthropus dawsoni) should be retained in
the genus Homo, and also suggests the possibility of its identity
with Heidelberg man.

With the possible exception of the Heidelberg and Pilt-
down fragments, no fossil remains of man are known before
the Mousterian, the stage which was characterised by the
presence of Neanderthal man. This stage corresponds with
the third Glacial epoch, while the preceding (second) Inter-
glacial epoch comprises the two earliest stages, the Chellean
and Acheulian, the deposits of which have yielded primitive
implements but no human remains. Unfortunatelv, the hori-
zons from which the Heidelberg and Piltdown fragments were
derived have not been determined beyond the possibility of
dispute. If, as has been maintained, "the deposits in which
they are found belong to the first Interglacial epoch, they are
clearly much older than the Mousterian man of Neanderthal and
carry the records of the human race back almost to the begin-
ning of the Pleistocene. Claims have been made for the existence
of Tertiary man, but none can yet be regarded as substan-
tiated. Those claims are based on the presence of supposed
human implements (eoliths) and on the remains of certain ani-
mals said to have essentially human characters. The human
origin of the supposed implements (eoliths) is still a matter of
controversy, while the supposed sub-human remains are those
of Pithecanthropus eredus found by Dubois in upper Tertiary-
deposits in Java and Sivapithecus indicus from the Siwalik
rocks of India. W. K. Gregory suggests that the former mav
be related to man as well as to the anthropoid apes. The
species Sivapithecus indicus was recently created by Dr. Pil-
grim for certain teeth and part of a jaw from Lower Siwalik
(Miocene) beds in the Punjab ; he regarded those remains as
human in type, as may be seen from his reconstruction of
the lower jaw. W. K. Gregory, however, takes a different
view, and the question is still the subject of controversy.
The existence of Miocene man cannot therefore be taken as
proved, while the Pliocene Pithecanthropus of Java, though
possibly intermediate between man and the apes, cannot either
be regarded as human. Thus the first unequivocal human
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remains of which the age is known exactly are Pleistocene.

J. Barrell, in his analysis of the geological evidence, con-
cludes that the period which has elapsed since the begiaiiing

of the Pleistocene epoch is at least one million, and possibly

as much as IJ million years, and we may thus take the
date of Neanderthal man as from half to three-quarters of a
million years ago.

It is generally agreed that modern man {H. sapiens) is

not the direct descendant of the Neanderthal race, but is a
collateral branch. W. K Gregory suggests that both may be
descended from the Heidelberg type {H, heidelbergensis) , but
too little is known of the latter to permit of any certain deduc-
tions being drawn, while, to go back further still, Pithecari'

thropiis of Java, which is attributed to the Pliocene, is also

regarded as a collateral branch from the main stem of the human
family. The view now generally adopted is that, although
the anthropoid apes and man are descended from a common
ancestor, the human stem {Hominid(je) branched off from the

simian during the Tertiary epoch, not later probably than the

middle of the Miocene period, or from thirteen to sixteen million

years ago. So far we can only trace the line back for about
million years from the present day, but if, as some maintain,

the gravels in which the Piltdown skull was found are early

Pleistocene, this will carry us back another half million years

or so, but even that will be orAy a small step towards the

recognition of the earliest members of the human family.

O

The President announced the election of Officers and
Members of Council for the year 1919 to be as follows :

—

President.

Mahamahopadhyaya Haraj^rasad Shastri, CLE., M.A.,

F.A.S.B.

Vice-Presidents.

The Hon. Justice Sir Asutosh Mukhopadhvava, Kt., C.S.J.

,

D.L., D.Sc, F.R-S.E,, F.A.S.B.

The Hon. Mr. F. J. Monahan, I.C.S.

Lieut.-Col. W. D. Sutherland, M.D., F.A.S.B., I.M.S.

G. C. Simpson, Esq., D.Sc, F.R.S.

Secretary and Treasurer.

General Secretary:—W. A. K. Christie, Esq,, B.Sc.,Ph.D

Treasurer :—R. D. Mehta, Esq., C.T.E.
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Additional Secretaries.

Philological Secretarv :—The Hon. Mr. Abdulla Al Ma'mun
Suhrawardy, Iftikharul Millat. M.A., Ph.D., F.A.S.B.

fBiologv:—S. W. Kemp, Esq., B.A.,
Natural History

J
F.A.S.B.

Secretaries. | Physical Science:—Sir P. C. Ray, Kt.,

C.I.E., D.Sc, Ph.D., F.A.S.B.
Anthropological Secretarv:—N. Annandale, Esq., D.Sc.,

C.M.Z.S , F.L.S., F.A.S^.B.

Joint Philological Secretary :—Mahamahopadhyaya Satis
Chandra Vidyabhusana, M.A., Ph.D.. F.A.S.B.

'

Medical Secretary :—Lieut.-Col. D. McCay,M.D., F.A.S.B.,
I.M.S.

Honorary Librarian:—The Hon. Justice Sir Asutosh
Mukhopadhyaya, Kt.. C.S.I.. D.L., D.Sc, F.R.S.E.,
F.R.A.S.. F.A.S.B.

Other Members of Council.

A. H. Harlev. Esq., M.A.
H. G. Graves, Esq. A.R.S.M.
G. H. Tipper, Esq., M.A., F.G.S., F.A.S.B.
P. J. Briihl, Esq., I.S.O., D.Sc, F.C.S., F.G.S., F.A.S.B.
D. R. Bhandarkar, Esq., M.A.
F. H. Gravely, Esq., D.Sc, F.A.S.B.
The Hon. Mr. J. G. Gumming, C.S.T., CLE., I.C.S.

The President also announced the election of Fellows to
be as follows :

—

John Coggin Brown, Esq., O.B.E., M.I.M.E., F.C.S.
W. A. K. Christie, Esq., B.Sc, Ph.D.
D. R Bhandarkar, Esq., M A.
Capt. R. B. Seymour Sewell, I.M.S.

The Meeting was then resolved into the Ordinary General
IVIeeting.
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LIST OF OFFICERS AND MEMBERS OF COUNCIL
OF THE ASIATIC SOCIETY OF BENGAL

FOR THE YEAR 1918.

President.

H.H. Hayden, Esq., C.S.L, CLE., D.Sc, B.A., B.A.I. , B.E.,
F.G.S., F.A.S.B., F.R.S.

Vice-Presidents.

The Hon'ble Justice Sir Asutosh Mukhopadhyaya. Kt., C.S.I ,

D.L., D.Sc, F.R.S.E., F.R.A.S., F.A.S.B.
Lieut.-Col. Sir Leonard Rogers, Kt., CLE., M.D., B.S., F.R.C.P.,
F.R.CS., F.A.S.B., P.R.S., I.M.S.

Mahamahopadhyaya Haraprasad Shastri, CI.E.,M.A., F.A.S.B.
N. Annandale, Esq., D.Sc, C.M.Z.S., F.L.S., F.A.S.B.

Secretary and Treasurer.

General Secretary :—W. A. K. Christie, Esc
Treasurer :—R. D. Mehta, Esq., CLE.

A dditional Secretaries

.

Philological Secretary :—The Hon. Mr. A. Al-Ma'miin Suhra-
wardy, Iftikharul Millat, M.A., Ph.D., Bar.-at-Law.

Natural
P.^C Ray. Esq., CLE.,

L D.Sc
J- 4,

Anthropological Secretary :—N. Annandale, Esq., D So.
C.M.Z.S.,F.L.S., F.A.S.B.

Joint Philological Secretary :—Mahamahopadhyaya Satis
Chandra Vidyabhusana, M.A., Ph.D., F.A.S.B.

Medical Secretary :—Major D. McCay, M.D., I.M.S.
Honorary Librarian :—The Hon. Justice Sir Asutosh Mukho-
padhyaya, Kt., CS.L, D.L., D.Sc, F.R.S.E., F.R.A.S.,
F.A.S.B.

Other Members of Council.

The Hon'ble Mr. F. J. Monahan, I.C.S.

M
M

G. H. Tipper, Esq., M.A., F.G.S., F.A.S.B.
P. J. Briihl, Esq., I.S.O., D.Sc, F.CS., F.G.S., F.A.S.B.
Lieut.-Col. W. D. Sutherland, M.D., F.A.S.B., I.M.S.
D. R. Bhandarker, Esq., M.A.

/

V
^



LIST OF ORDINARY MEMBERS

R.=Resident. N.R.=Non-Resident. A.=Ab3ent. L.M.=Life Member
r.M.=Foreign Member.

An Asterisk is prefixed to the names of the Fellows of the Society.

N.B —Members who have changed their residence smce the list was

drawn up are requested to give intimation of such a change to the Honor-

ary General Secretary, in order that the necessary alterat^ion may be

made in the subsequent edition. Errors or omissions in the followmg

list should also be communicated to the Honorary General Secretary

Members who are about to leave India and do not mtend to return

aro particularly requested to notify to the Honorary General Secretary

whether it is their desire to continue Members of the Society ;
otherwise,

in accordance with Rule 40 of the rules, their names will be removed

from the list at the expiration of three years from the time of their leav-

ing India.

Date of Election.

igOelSar. 3.
i
N.R.

1917 April 4. N.R.

1894 Sept. 27.

1915 Feb. 3.

L.M.

N.R.

1914 Feb. 4.

1903 Oct. 28.

1893 Aug. 31.

R.

A.

A.-

1912 July 3. N.R.

1916 Feb. 2. R

1904 Sept. 28. R

Abdul Latif, Syed, Deputy Magistrate.

Dacca.
Abdul Majid, b.a., m.r.a.s. Golagunj,

Abdul Wali. Khan Sahib. 23, European

Asylum Lane, Calcutta.

Ahmad Ali Khan, HaBz, Superintendent,

Rampur State Library. Eampur.

Ali Chaudhurv, The Hon. Nawab Syed

Nawab. 27\ Weston Street, Calcutta.

Allan. Alexander Smith, M.n. Europe.

Anderson. Lieut. -Col. Adam Rivers Steele,

B.A., M.B.. D.P.H., C.M.Z.S., I.M.S

{Ci'o India Ofji

Andrews, Egbert Arthur, b.a.

Europe

Tooklai

Jorhat, Assam.
ndrews. Will

1911 May 3.

1 904 July 6

,

1917 April 4

R.

Experimental Station, Cinnenara P.O.,

Edgar, B.A. (Oxon).

11, Loudon Street, Calcutta.

*Annandale, Nelson, d.sc, c.m.z.s., r.L.s.,

F.A.s.B., Director, Zoological Survey of

India. Calcutta.
_ .

Atkinson, Albert Charles. La Martxniere

11, Loudon Street, Calcutta. {Dacca.

NR Aulad Hasan, Sayid, Khan Bahadur.

N.R.i Awati.P. R.,MA., Medical Entomologist,

Central Research Institute. Kasauli.
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Date of Election.

1914 Mar. 4.

1870 Feb. 2.

L.M.
L.M.

1891 Mar. 4. F.M.

1918 April 3

1909 Feb. 3.

N.R.

N.R.

1905 Mar. 1.

1918 Feb 6

1907 Jan, 2.

R,

N.R.

N.R.

1918 Dec. 4. R,

Bacot, I. 31, Quai d'Orsay, Paris.

Baden-Powellj Baden Henry, m.a., c.I.e.

Ferlys Lodge, 29, Banbury Road, Oxford,

England,
BailUej Sir Duncan Colvin, K.cs.i., I.c.s.

89, Queen's Gate, London.
BallablidaSj Dewan Bahadur, Banker
and Zeminder. Jubbulpur,

Banerji, Charu Deb^ b.a., ll.b. Allaha-

bad.

Baiierji, Muralidkar. Sanskrit College,

Calcutta.

Banerji, Narendra Nath, Supdt. of

Telegraphs. Nagpur.
Banerji, Rakhal Das, m.a., Supdt., Ar-

chaeological Survey. Western Circle,

Poona.
Banerji, Sudhangsu Kumar, Ghose Prof.

oE Applied Mathematics, Calcutta

1885 Nov. 4-

1898 Mar. 2

R.

University, Calcutta.

1916 Sept. 27.

1909 July 7.

1895 July 3.

N.R.

A.

N.R.

Barman, Damodar Das. 55, Clive Street,

Calcutta.

Barnes, Herbert Charles, m.a., i.c.s.,

Deputy Commissioner, Naga Hills.

Kohivia, Assam.
Basdekas, Rev. Hilarion {cjo Curate of

the Greek Church, Calcutta),

Bazuz, Rangnath Khunraj . Girgaon,
Bombay,

L.M. Beatson-Bell, The Hon. ]VIr. Nicholas

1907 Feb, 6. N.R,

1915 April 7. N.R

1909 April 7.

1876 Nov, 15,

R.

F.M.

1917 Aug. 1. R.

1908 Nov. 4. N.R.

1909 July 7. R.

Dodd, B.A., c.i.E., I.c.s,, Chief Com-
missioner of Assam. Shillong. '

Bell, Charles Alfred, c.h.g., i.c.s. Gang-
tok, Sikkim.

Belvalkar, Sripad Krishna, m.a., Ph.D.,

Prof, of Sanskrit, Deccan College.

Poona.
Bentley, Charles A., m.b., d.p.h. Writers^

Building, Calcutta.

*Beveridge, Henry, f.a.s.b., i.c.s.

tired). Pitfold, ShottermiU, Haslemerey

Surrey, Eiigland.

Bhandarkar, Devadatta Ramkrishna, m.a*

16; Lansdowne Road, Calcutta.

Bhattacharji, Bisvesvar, Deputy Magis-
trate, Krishnagar. Nadia.

Bhattacharji, Shib Nath, m.b. 17, Mohon-
bagan Road, Calcutta.

(re-
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Date of Election.

1917 "i^b. 7. N.R
1893 Feb. 1. L.M

1912 Julv 3. N.R

1898 Feb. 2.

1918 July 3

1895 Mar. 6.

1917 Oct. 3.

1914 Nov. 4,

1910 Julv 6.

1911 Nov. 1.

1908 Jan. 1.

1906 July 4.

R

R

R

R.

N.R
N.R
A.

R.

R.

1907 July 3.

1909 Oct. 6.

1909 Oct. 6.

N.R

Biswas, Jaminikanta , Zemindar. Cuttack.

Bodding, Revd. P. 0. DumJca, Sonihal

Parganas

.

Bomford. Capt. Trevor Lawrence. I. M.S.,

M.B., B.S., M.E.C.S., L.R.C.P. {c'o ReV.

T. Bomford, G.M.S. House, Peshawar).

Bose, Anirita Lai, Dramatist. 9-2, Ram
Chandra Maitra's Lane, Calcutta.

Bose, Charu Chandra, Asst. Surgeon,

Medical College. 52;'2, Mirzap
Calcutta.

St.,

*Bose, Sir.Tagadis Chandra, Kt., C.S.I., M.A.,

D.Sc.,C.i.B.,F.A.s.B. Presidency College,

Calcutta.

Bose, Satyendra Nath, lM.sc University

College of Science, Calcutta.

Bose, Thakur Birendranath. Dacca.

Botham, Arthur William, i.c.S. Shillong.

Boyle, Lieut. Cecil Alexander, Uth King

Edward's Lancers {c/o India Office,

London).
Brahmachari, Upendra Nath, M.A., m.d.

19, Grey Street, Calcutta.

Brown, Lieut. -Col. Edwin Harold, m.d..

I.M.S. (retired). Harringt

Calcutta.

m

R

R

1901 June 5.

Assistant Superintendent, Geological

/

India, Calcutta)

Brown. Percv, a.r.c.a. Government School

of Art, Calcutta.

*Briihl. Paul Johannes, i.S.c, d.sc, f.c.s.,

F.G.S., r.A.s.B.

Road, Calcutta.

35, Ballygunge Circular

1896 Jan. 8.

F.M

F.M

1913 Jan. 1. N.R

1900 May 2. N.R

1913 Apl. 2. R.

*Burkill, Isaac Henry, M.A., F.A.s.B. Bo-

tanical Gardens, Singapur.

*Burn, Richard, c.i.e., t.c.s., f.a.s.b. {cfo

Grindlay <fc Co., 54, Parliament Street,

London S.W.).

Burrard, Col. Sir S. G., k.c.s.i., c.s.i.,

r.E.s., Surveyor-General of India.

Dehra Dun.
Butcher, Flora, m.d. Tanakpur, R. <t K.

Railway.

Calder, Charles Gumming. Royal Botanic

Gardens, Sibpur, Hoivrah.
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Date of Klection.

1901 Mar. 6. N.R.

1918 June 5. N.R.

i

1918 July 3
1912 Mar. 6

Campbell, William Edgar Marmaduke,

1915 Jany. 6.

1910 Mav 4.

1905 May 3,

1890 June 4.

1909 Mar. 3.

1905 July 5.

1906 Jan. 3.

1895 Oct. 27.

1908 Feb. 5

1911 June 7.

1916 Jan. 5.

1907 Sept. 25.

1893 Sept 28.

1911 Mar. 1.

R,

A

i.c.s. PilihMt, U.P.
Campbell, Major W.

Officer in Sikkim.
Gangtok, Sikkim.

L, I. A., Political

The Residency,

R.

Campos, J. J. 12, Welhsley St., Calcutta.
Carmiehael, His Excellency the Right
Hon'ble Thomas David, Baron of Skirl-
mg. G.C.I.E., K.C.M.G
London) ,

om

A.

R.

Carter, Humphry G., m.b., ch.B. Economic
Botanist to the Botanical Survey, Indian

7, GJiowringhee Road, Cat-Museum
cutta.

2

N.E.

R

Carter, Capt. Robert Markham, i.m.s.
Europe (c'o India Office) .

Chakravarti, Dwarkanath, m.a., B.L.,Vakil,
High Court. Calcutta.

^^Chakravarti, Rai Monmohan, Bahadur,
M.A., B.L., F.A.s.B. Comtlla, Tip-

N.R

perah.

Chakravarti, Nilmani, m.a.

R.

N.R,

College, Calcutta,

Chakravarti, Vanamali.
Gauhati.

Presidency

Cotton College,

R.

R

R

Chapman, John Alexander, Librarian, Im-
perial Library. Calcutta.

Chatterjee, The Hon. Mr. Atul Chandra,
I.c.s. Lucknow.

Chatterjee, Gopal Chandra, m.b. Medical
College, Calcutta.

74,

R

. . « Kumar,
Dharamtola Street, Calcutta,

Chatterjee, Khagendra Nath
Attornev-at-Law
Chatterjee Lane, Calcutta.

12, Madan Mohan

R

1914 April 1.

1907 July 3

Chatterjee, Promode Prakas. 8, Dixon
Lane, Calcutta.

Chaudhuri, B. L., b.a., d.sc (Edin.),
r.R.s.E., F.L.s. (Lond.). 120, Lower
Circular Road, Calcutta.

N.R. Chaudhuri, Charu Chandra, Rai Bahadur,

R
R

Dist.
Town. Myme

[Calcutta

.

Chaudhuri, Gopal Das. 32, Beadon Bow,
Christie, William Alexander Kynoch, b.sc,

Ph.D., Offg. Assay Master, H.M.'s Mint.
Calcutta.
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Date of Election,

1909^0 V. 3.

1906 Nov. 7

1915 Sep. 1

1908 Nov. 4

N.R

R.

R.

A.

1907 July 3

1876 Mar. 1

1887 Aug. 25

1895 July 3.

R.

F.M

R.

R.

1873 Dec. 3.

1918 April 3.

F.M

NR

1915 Sep. 1. R.

1896 Mar. 4. L.M

*CliristopherSj Major Samuel Richmond,
M.B., F.A.S.B., i.M s., Mesopotamia Field
Force, c/o Postmaster-General y Bom -

bay.

Clarke. GeoflFrey Roth, i.c.s., Offg. Director-

General, Posts and Telegraphs. Calcutta.

Cleghorn, Maude Lina West, r.L.s., f.e.s.

12. Alipur Road, Calcutta.

Cook. Capt. Lewis, l.M.s. Europe {c^o

India Office).

Cotter, Gerald de Purpell, b.a., f.g.s.. Assis-

tant Superintendent, Geological Sunrejr

of India. Calcutta,

Crawfurd, James, b.a., i.c.s. (retired).

Thornwood, Uddington, Lanarkshire^

Scotland.

Griper, William Risdon, F.C.S., P.i.c,

A.R.s.M. Konnagar, E.LE.
Gumming, The Hon. Mr. John Ghest, c.s.i.,.

C.I.E., I.c.s. 3, London Street, Calcutta,

Dames, Mansel liongworth, i.c.s. (retired).

Ventnor, Wodeland Ready Guildford^.

Surrey, England.
Das, Jagannath, Ratnakar, b.a., Private

Secy, to Srimati Maharani of Ajodhya.

The RajsadaUy Ajodhya.

Das-Gupta, Hem Chandra, m.a., f.g.s.,

Prof., Presidency College. Calcutta.

Das-Gupta, Jogendra Nath, b.a. (Oxon),

1916 Dec, 6.

1912 April 3.

1917 April 4.

I

R.

1910 Jan. 5.

NR

R.

Barrister-at-Law. 38/2

Road, Calcutta.

Unani Physician.

Calcutta.

Ayu
JRoad

R.

1895 Sept. 19. N.R

1900 Dec. 5. R.

Das, Kasi Nath, Prof., Ravenshawe Col-

lege. Cuitack.

Datta, Rasik Lai, dsc, Asst, Professor,

Calcutta University. 78, Manicktola

St.. Calcutta.

David, David A. 55, Free School St.,

Calcutta.

De, Kiran Chandra, b.a., i.c.s.. Commis-
sioner. Chittagong.

Deare, Lieut. -Col. Benjamin Hobbs,

M.R.c.s. (Eng.), L.R.c.p. (Lond.), d.p.h.

(Cantab), i.m.s. 14, Bussell Street, Cal-

cutta.
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Date of Election.

1917 June 6.

1904 Sept. 28.

1912 Mav 1.

R.

N.R.

A.

Deb, Kumar Haiit Krishna, m.a., Zemin-
dar, Sobhabazar Rajbati. Raja Nava-
krishna St., Calcutta.

William Led-

1906 Dec. 5.

1916 Dec. 6.

N.R.
R.

1910 May 4.

1907 Oct. 30.

1898 Jan. 5.

1909 Nov. 3.

1917 Mar. 7.

1902 July 2.

1909 Aug. 4.

1912 April 3.

1917 June 6.

I

L.M.

N.R.

R.

1914 Sept. 2.

1916 May 3.

1877 Aug. 30

dlesdah Estate, Nadtiwatum P.O., Nii^.
Demetriadi, Stephen. Europe {c/o Ralli

Bros,. Calcutta).

Dentith, Arthur William, i.cs. Shillong.
Dharmapala, Anagarika, Secretary, Moha-
bodhi Society. 4a, College Square, Cal-
cutta.

Dhavle, Sankara Balaji, i.c.s. Lahiria
Sarai^ Darbhanga,

Dixit, Sri Ram, b.a.j Dewan of Bansivara,
Rajputana,

Dods, William Kane, Agent, Hongkong
and Shanghai Banking Corporation.
Calcutta,

N.R. *Donovan, Lieut -Col. Charles, m.d., i.m.s.,

F.A.s.B. Medical College, Madras.
Dousamdup, Kazi, B.B. School. Gangtok,

Sikhhn,
Doxey, Frederick. 9, Queen's Park, Bally-

gunge, Calcutta.

Drake-Brockman, Digby Livingstone,
I.c.s, Saharanpur, U,P.

Duff-Sutherland-Dunbar, Capt, Sir George,
Bart. 19th Punjabis, Hyderabad, Sind.

Dunn, T. 0. D., Educational Service. Uni-

t

N.R

R.

N.R.

N.R.

R.

1910 April 6.

1910 April 6.

1911 Nov. 1.

R.
N.R.
R.

ted Service Club. Calcutta. \cutta.

A

R

1904 Aug. 3.

R

Dutt, B. C. 172, Manichtola Street, Gal-
Dutt, Dharanidhar, b.a. Nepal.
Dutt, Kedar Nath. 1, Sikdarpara Lane,

Calcutta.

R

Ebden, Capt. F. T. P., 13rd Carnatk In-
fantry. Europe {c/o India office).

Elmes, Dr. CecD H. 9/4, Middleton Row,
Calcutta,

Esch, V. J.. Architect. Victoria Memo-
rial Building, Cathedral Avenue, Maidan,
Calcutta.

1916 June 7. R

*Fermor, Lewis Leigh, a.e.S.m., d.sc, f.g.s.,

F.A.S.B., Superintendent, Geological
Survey of India. Calcutta.

Ferrer, Joseph Orlando, Cuban Consul.
6, Ezra Mansions. Calcutta.
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Date of Election.

I

1906 Oct. 31. N.R

1907 Mar. 6.

1910 Sept. 7.

1913 Nov. 5.

1910 April 6.

1903 Mar. 4

1893 Jan. 11

1912 Mar. 6

1909 Oct. 7

1916 May 3
1918 Feb. 6

1905 Julv 5

1912 Aug. /

1918 July 3

1907 Mar. 6

1869 Feb. 3

1912 Sept. 4

1913 Dec. 3

1907 Mar. 6

1909 Jan. 6

1910 Sept. 7

R.

A.

N.R

A.

Finlow, Robert Steel, Fibre Expert to the
Govt, of Assam. Dacca.

Firminger, The Ven'ble Walter Kelly, m. a.,
B.D., F.R.GS., Archdeacon of Calcutta'
St. John's House, Council House Street,
Calcutta.

Fortescue, Capt. Arclier Irvine, b.a.m.c.
Europe {c o Army Dcpl.. Simla).

Fox, Lieut. CjTil S. {c/o Geological
Survey of India, Calcutta).

Francis, Lieut. Reginald Frankland
Indian Army.

R.

N.R.

R.

R.

Offi.

*Gage, Lieut. -Col. Andrew Thomas, m.a.,
M.B., B.Sc. F.L.S., F.A.S.B. t.M.s. Royal
Bot. Gardens, Calcutta.

Gait, His Honour Sir Edward Albert

Lieutenant-Governor
Orissa. Ranchi,

F.A.S.B.

of Bihar and

A.

Ganguli, Manmohan, b.e., District En-
gineer. 3Iirzap:cr Street, Calcutta.

Ganguli, OrdhenJhu Kumar. 12, Gan-
guli'is Lane, Calcutta.

euns Europe.

R.

R,

R.

R.

Sana

N.R.

R.

A.

R.

A.

R.

Ghosh, Ekendra Nath, m.d., m.sc. Prof.
of Biology, Medical College. Calcutta.

Ghosh, Amulya Cbaran, VidyabM
82, Manickiolla Street, Calcutta.

Ghosh, Atal Behari, m a., B.l. 59, Sukea
Street, Calcutta.

Ghose, Jnanendra Mohan, Bar.-at-Law.
1, Harington Street ^ Calcutta.

Ghosh, Prafulla Chundra, m.a. Presi-

dency College^ Calcutta.

Ghosh, Pratapa Chandra, b.a. Vindya-
chal.

Ghosh, Tarapada. 14, Paddapuker Street,

Kidderpur^ Calcutta.

Godson, Capt. Charles Aubery, i.m.s-

Europe (c/o India Office).

Goenka, Roormall. 57, Burlolla Street.

Calcutta.

Gourlay, William Robert, c.i.e., t.c.s.

Europe {cjo India Office).

*Gravely, Frederic Henry, d.sc, f.a.s.b..

Assistant Superintendent, Zoological
Survey of India. Calcutta,
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Date of Klection.

1905 May 3. R.

1910 Nov. 2 N.R

1910 Mar. 2. A.

1900 Dec. 5. L.M

1917 Feb. 7.

1917 June 6.

1915 Aug. 4.

1901 Mar. 6.

1892 Jan. 6.

1907 Aug. 7

1908 June 3

1916 Jan. 5.

1885 Feb. 4.

1902 Dec. 3.

1912 Mav 1.
«/

1906 Dec. 6.

1908 April 1

1916 Feb. 2.

1897 Feb. 3.

1911 June 7.

1908 June 3.

R.

N.R

R.

Graves, Henry George, a.r.s.m. 1, Coun-
cil House Street, Calcutta,

Graves-Law, H. D., i.c.s. Special Asstt.

to the Resident in Kashmir. Srinagar.

*Greig, Major Edward David Wilson, m.b.,

F.A.s.B , I.M.S. Europe {c/o India Office).

Grieve, James Wyndham Alleyne, Deputy
Conservator of Forests. Jalpaiguri.

Guha, Regina, b.a., b.l. 9, Marquis St.,

Calcutta,

Gupta, Kisorimohan, m.a., Prof, of His-
tory, M.O. College. Sylhet, Assam,

Garner, C. W.,i.c.s. United Service Club,

Calcutta,

N.R.

F.M.

N.R.

R.

R.

L.M

Habibur Rahman Khan. Races. Bhikan-
pur. District Aligarh.

Haig, Lieut. -Col. T. Wolseley, c.m.g.,

Indian Army. H. B-. M.'s Consulate
Genl.^ Isfahan, Persia,

^Haines, Henry Haselfoot, f.c.h., f.l.s.,

F.A.s.B. Ranchi,
Hallowes, Kenneth Alexander Knight,

B.A., A.R.S.M., F.G.S., Assistant Superin-
tendent, Geological Survey of India.
Calcutta. [Calcutta.

N.R

R.
A.

N.R

Hindu Col-

R.

R.

R.

N.R

Hamilton, C. J., 9, Middleton Street,

*Haraprasad Shastri, Mahamahopadhyaj'a,
C.I.E., M.A., F.A.S.B. 26, Pataldanga
Street, Calcutta.

Hamarain Goswami, vShastri.

lege, Delhi.

Harley, A. H., m.a. Madrassa, Calcutta.

Harris, Lieut. G., 5&h Infantry, F.F.
[cjo India Office, London),

Harrison, Edward Philip, Ph.D., f.r.s.e.

Sialkot.

Hashmi, Mohammad Yusuf, m.a. Mad-
rassa, Calcutta,

Hayden, Henry Herbert, c.i.E., D.sc, b.a.,

B.E., B.A.T., F.G.S., F.A.S.B., Director,
Geological Survey of India. Calcutta.

Hedayat Husain, Muhammad. 7-1, Ram-
Banker Roy's Lane, Calcutta.

Heron, Alexander Macmillan, B-Sc.,F.g.s.,

Assistant Superintendent, Geological
Survey of India.

of

Geolog
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Date of Election.

1911 April 5. N.R.

1908 April 1.

1891 July 1.

1908 July 1

1910 Jan. 5

A.

1914 Feb. 4

1873 Jan. 2

1918 Feb. 6

Hiralal, Rai Bahadur, b.a., m.r.a.s.

Damoh, C.P.

A. Hirst, Captain Frederick Christian. In-

dian Army (c/o Survey of India).

N.R. ;*Ho]land, Sir Thomas Henry, k.c.i.e., d.Sc,

A.R C.S., r.G.s.,F.R.s.,F.A.s.B., President,

Indian Munitions Board. Simla
Holmwood, The Hon. Mr. Justice Herbert,

T.c.s. Europe {c!o India Office).

Hope, Geoffroy D., b.Sc., Ph.D 27, Chow-
ringliee Road, Calcutta.

Hornell, The Hon. Mr. W. W. Bengal

Club, Calcutta.

Houstoun, George L., r.G.s. Johnstone

Castle, Renfrewshire, Scotland.

Hui, Rev. Sramana Wan. 22, Wellesley

2nd Lane. Calcutta.

R.

R.

L.M.

R.

1911 Feb. 1.

1918 April 3.

1915 April 7.

R
R

1904 Jan. 6.

1916 Jan. 5.

1907 Dec. 4

N.R

N.R

N.R

A.

1907 Sept. 25.

1908 June 3.

R.

1911 Sept. 1.

R.

N.R

1911 Nov. 1.

1891 Feb. 4.

1915 Oct. 27.

1918 July :-.

A.

1911 Jan I.

N.R.
N.R.
R.

N.R.

Inseh, Jas. 101, Clive Street, Calcutta.

Ironside, The Hon. Mr. W. A. 2, Wood-

burn Park, Calcutta.

IshakKhan, Mahomed. M.A.O. College,

Aligarh.

Jackson, Victor Herbert, m.a. Pafna Col-

lege, Bankipttr,

Jain, Kumar Devendra Prasad, Secy. All-

India Jain Association. Arrah.

James, Henry Rosher, m.a., Bengal Edu-
cation Service, Europe (c/o India Office).

Jenkins, Owen Francis, i.c.s. 1, Council

Hou^e Street. Calcutta.

Jones, Herbert Cecil, a.r.s.m., a.r.c.s.,

F.G.s. Assistant Superintendent, Geologi-

cal Survey of India, Calcutta.

Juggarao, Sree Raja Ankitam Venkata.

Zemindar of Shermafiamadpuram, Daba-

gardens, Vizagapatam.

Kamaluddin Ahmed, Shams-ul-Ulama.

Europe {c'o Govt. Madrassa,Chittagong).

Kapur, Raja Ban Behari, c.s.i. Burdwan.
wr

Kazunobu, Kanokoge,
Amhala City.

Philo)

JaxKin

Consulate, 7, Loudon St.^ Calcutta.

Kaye, George Rusby. Registrar, Bureau

of Education, Simla.
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Dale of Election.

IDlolilav 4. R. *Kemp, Stanley W., B.A., f.a.s b., Superin-

1882 Mar. 1. N.R
1906 Aug. 1.

1906 Sept. 19.

1918 April 3.

1909 April 7.

R.

tendent^

Calcutta.

R.

N.R.

R

1910 Mar. 2. R

1914 April 1. N.R

Zoological Survey of India.

[Mozufferpur.
Kennedy, Pringle, m.a., B.L., Vakil.
Kennedy, William Willoughby, m.a., m.d.,

D.P.H., M.B.S.C., L.R.c.P. 10, Harrington
St., Calcutta.

Kesteven, The Hon. Mr. Charles Henry,
Solicitor to Government. 26, Dalhousie
Square, Calcutta.

Khanna, Ram Nath, c/o Mr. B. Dhani
Ram. Gurgaon.

1918 Feb. 6

1887 Mav 4

1889 Mar. 6

Kilner, John Newport, m.b., l.e.c.s.,

L.R.c.P. 14, Garden Beach, Calcutta.

Kirkpatrick, W. Chartered Bank Build-
ings, Calcutta.

Laddu, Tukaram Krishna. Queen's Col-
lege, Benares.

Laiq Ahmad Ansari, Shaikh, Historical
Research Office. Bhopal.

L-M. Lanman, Charles Rockwell. 9, Farrar

N.R

L.M
America.

Mas U.S.

1914 Aug. 5

1911 Feb. 1

1914 Julv 1

1902 Julv 2

R.

R.

R.

96,

1918 June 5

1911 Mav 3

1906 Oct. 31

N.R

R.

R.

1870 April 7

1905 Aug. 2.

1916 July 5.

N.R

L.M

R.

*La Touche, Thomas Henry Digges, b.a.,

F.G.S., F.A.S. B. Alfriston Hills Road,
Cambridge, England.

Law, Bimala Charan, b.a. 24, Sukea St.,

Calcutta.

Law, Narendra Nath, m.a., b.l.

Amherst St. , Calcutta.

Law, Satya Charan, m.a., b.l. 24, Sukea
St., Calcutta.

Leake, Henry Martin, m.a., f.l.s. Nawab-
gunj, Cawnpore.

Lees, W. H., i.c.s.. Commissioner, Burd-
wan Dn. Ghinsurah.

Lomax, C.E., m.a. 11, Loudon Street,

Calcutta.

Luard, Capt. Charles Eckford. m.a. (Oxon),
Indian Armv. Nimach.

Lyman, B. Smith. 708, Locust Street,

Philadelphia, U.S. America.

N.R

McCay, Lt.-Col. David, m.d., i.m.s. Medi-
cal College, Calcutta.

MacKenna, J., i.c.s.. Agricultural Adviser
to the Government of India. Pusa.
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Date of Klection.

1893 Jan. 11 L.M.

1912 May 1
i

1913 Mar. 5

R.

1893 Jan. 11

A.

L.M.

1916 June 7.

1906 Dec. 5.

N.R.
R.

1911 Mar. 1.

1898 Nov. 2.

Maclagan, The Hon. Sir Edward Douglas,
M.A.J K.C.I.E., C.S.I. , i.c.s,. Secretary,
Government of India, Education De-
partment. Simla,

McLean
J
David. Ghowringhee Mansions,

Calcutta.

MacMahon, P. S. Europe {c^o Canning
College, LucTcnow),

Madho Rao Scindia, His Highness Maha-
rajah Colonel Sir, Alijah Bahadur,
G.C.S.I.; G.c.v.o.j A.D.c, LL.D., Maha-
rajah of Gwalior, Jai Bilas^ Gwalior,

1918 Aug. 7.

1918 Feb. 6.

Mahajan, Snrya Prasad. Mitrarpitr, Gaya.
Mahalanobis, Subodh Chandra, b.sc,

F.R.S.E., r.R.M.s, 210, Cornwallis Street,

Calcutta.

R.
I
Mahatap, The Hon. Sir Bijoy Chand,

K.C.S.I., Maharajadhiraj of Burd\A'an.

6, AUpur Lane, Calcutta.

Maitra, Akshaya Kumar, b.a., b.l. Raj-
shahi.

Maitra , Ja tindra Nath , Ph vsician and

N.R

R.

NR.

*j

1918 Feb. 6.

1901 June 5.

N.R.

N.R.

1907 Dec. 4.

1899 Aug. 30

1905 Dec. 6.

1916 Feb. 2.

N.R.

N.R.

F.M.

1912 Jan. 10.

R.

N.R.

1913 June 4.

1917 May 2.

1886 Mar. 3.

1 884 Nov. 5.

R.

A.

L.M.

N.R.

Surgeon. 68/a, Beadon St., Calcutta.

Maitra, Sisir Kumar, Principal, Indian
Institute of Pliilosopliy. Aniahier ,Bom-
hay Presidency.

Manen, Johan van. Bcdaclava Hotel,

Ghoom, D.H. By.
Mann, Harold Hart, d.Sc, m.Sc, f.l.s..

Principal, Agricultural College. Poona.
Manners-Smith, Lieut. -Col. John, c.v.o_.,

C.I.E., Indian Army. Besident, Kashmir.
Mannu Lai, Rai Bahadur, Retired Civil

Surgeon. Bai Bareli.

Marsden, Edmund, b.a., f.r.g.s. 12, Eler-

dale Boad, Hampstead, London.
Majumdar, Narendra Kumar, m.a., Asst.

Prof. Calcutta Universitv. Calcutta.

Mazumdar, Rai Jadunath. Bahadur,
Government Pleader. Jessore.

Mazumdar, Ramesh Chandra, m.a., 16,

Chandranath Chatterji Street, Bhowani-
pur, Calcutta.

Meerwarth, Dr. A. M. Europe.

Mehta, Roostumjee Dhunjibhoy, c.i.E.

9, Rainey Park. Ballygunge, Calcutta.

*MiddIemis3, Charles Stewart, b.a.,f.g.S.,

F.A.s.B. Kashmir^ Srinagar,



XXXVI

Date of Election.

1884 Sept. 3

1912 June 5
1911 July 5

1916 Nov. 1

1906 June 6

R.

N.R.
N.R.

Miles, William Harry.
. 21, Old Court

House Street, Calcutta.

Misra, Champaram. Partahgarh, Oudh
Misra, Rai Bahadur Pandit Shyam Behari,

Deputy Collector. Unao,
[Calcutta.

R. Mitra, Adar Chandra, b.l. Bow Street,

Oudh.

R.

1915 Jan. 6

1909 May 5

1901 Aug. 7
1895 July 3

1906 Dec. 5

R.

34,Mitra, Kumar Manmatha Nath.
Shampuh

Mitra, Prakash Chandra, Engineer and
Contractor. 16a, Amherst Street, Cal-
cutta.

N.R. I
Mohyuddin Ahmad, Abul-Kalam, Azad.

\Jiahad.
N J?..

I

Molony, Edmund Alexander, i.c.s. Alla-" Monahan, The Hon. Mr. Francis John,

RancM.

R.

N.R.
I.c.s. Mansion

1908 Dec. 2.

1912 Jan. 10.

1909 Mar. 3.

A.

R.

Master

More, Major James Carmichael.
Sikhs, {c/o Presidency Poi
bay) .

Moses, Capt. Owen St. John
I.M.S. Euronae (c'n TnrKn

51st

1899 Sept. 29

1916 Mar. 1.

R.

1898 May 4.

1894 Aug. 30
1886 May 5.

R.

R.

R.

R.
L.M.

1908 Feb. 5 R

1892 Dec. 7

1910 Nov. 2

1906 Mar. 7.

R.

A.

R

Europe {c'o India Office).
Muhammad Kazim Shirazi, Aga. 23,
Lower Chitpur Road, Calcutta.

Mukerjee, Brajalal, m.a. 12, Old Post
Office Street, Calcutta.

Mukerjee, Jotindra Nath, b.a., Solicitor
3, Old Post Office Street, Calcutta.

Mukerjee, Prabhat Kumar, Bar.-at-Law.
14a, Ramtanoo Rose Lane, Calcutta.

Mukerjee, Sir Rajendra Nath, k.c.i.e.
7, Harrington Street, Calcutta.

Mukerjee, Sibnarayan. Utfarpara, Bally.
Mukhopadhjaya, The Hon. Justice Sir

Asutosh, Kt., C.S.I., M.A., D.L., D.SC,
F.R.S.E., F.R.A.S., F.A.S.B., Judge, High
Court. Calcutta.

Mukhopadhyaya, Girindra Nath, b.a., m.d.
156, Har is Mukerjee Road, Bhowanipur,
Calcutta

.

Mukhopadhyaya, Panchanan. 46, Bechoo
Chatterji's Street. Calcutta.

Murray, William Alfred, b.a. (Cantab),
M.B. Europe {c'o Assam-Bengal Rail-
way, Chittagong).

Nahar, Puran Cliand. 48, Indian Mirror
Street, Calcutta.
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Date of EleLiion.

1918 Sept. 25. N.R.
I

Narayan, Prince Victor N. Cooch Bihar,
1916 Jul}^ 5. Ft. Naseer Hosein Khankhayab, Syed. 78,

Prinsep St.^ Calcutta,

1917 Mar. 7.
;

N.R. Newton, Rev. R. P., m.a., Chaplain, Bengal
Ecclesiastical Establishment. Dinaptir.

1901 Mar. 6. N.R.
j
Nevill, Lieut. Col. Henry Rivers, i.c.s.,

Armj'' Headquarters. Delhi.

1889 Aug. 29.! L.M.
j
Nimmo, John Duncan. c;o Messrs, Wal-

ter Duncan & Co., 137, West George

1913 July 2 N.R.

1908 Feb. 5.

1916 Feb. 2.

1906 Dec. 5.

A

A
R

Street, Glasgow.

Norton, E. L., i.c.s., District Magistrate.

Orient Club Building, Choicpatti, Bombay.
Nott, Lieut. -Col. Arthur Holbrook, m.d.,

I.M.S. Europe (c;'o India Office),

Oka, Rev. R. cjo Bangae c& Co. Europe.

O'Kinealy, Lieut. -CoL Frederick, m.r.c.s.,

(Eng.), L.E.c.P. (Loud.), t.m.s. Presi-

dency General Hospital, Calcutta.

1915 April 7.
I

R. i Otani, Count Kozui. c/o Consulate-Gen-

eral of Japan, Calcutta.

Page, William Walter Keigley. Europe
{cjo Pugh dh Co., Calcutta).

Pande, Ramavatar, b.a., i.c.s., District

Judge. Mirzapur, U.P.
Parasnis, Rao Bahadur Dattalraya Bal-

want. Satara,

Patuck, Pestonji Sorabji, i.c.s. Narsingh-

pur.

Peart, Major Charles Lube. lOQth Hazara
Pioneers, Quetta.

N.R- Pease, Col. H. T., c.i.e., m.r.c.v.s. Veterin

ary College, Lahore.

L.M. PennelL, Aubray Percival, B.A., Bar. -at-

1907 July 3. A.

1901 Jan. 2. N.R.,

1904 Aug. 3. N.R.

1910 April 6. N.R
1

1906 Dec. 5. N.R.

1916 July 5.

1888 June 6.

1877 Aug. 1,

1915 May 5.

1889 Nov. 6.

N.R

A.
I

1914 Nov. 4.

1904 June 1.

Law. Bangoon.

Peters, Lieut. -Col. Charles Thomas, m.b.,

i.M S. (retired). Dinajpur.

Pliilby, H. St. J. B., i.c.s. Euroj)e (c^'o

Alliance Bank, Calcutta).

L.M. i*Phillott, Lieut. -Colonel Douglas Craven,

Ph.D., F.A.s.B. Indian Army {retired).

c/o Messrs. Grindlay & Co., 54, Parlia-

ment Street, London.

R. Pickford Alfred Donald, 12, Mission

Bow, Calcutta,

N.R. Pilgrim, Guy EUcock, d.sc, f.g.s. {ci'o

Geological Survey of India, Calcutta).
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Date of Election

1910 Aug. 3

1918 April 3

R.

R.

1914 Mar. 4.

1 880 April 7

.

1895 Aug. 29

1908 Feb. 5.

1917 June 6.

A.

N.R
N.R

N.R

N.R

1905 Jan. 4
1904 :VIar. 4

N.R
F.M

1890 Mar. 5 R.

1917 May 2

1905 May 3

1918 April 3

I

R.

R.

F.M

1913 Sept. 3
L

1900 April 4

A.

R.

Podamraj Jain, Raniwalla. 9, Joggmno-
han MulUck's Lane, Calcutta.

Prasad, Baini, d.Sc, Supdt, of Fisheries,
Bengal, Bihar and Orissa. Indian Mti-
seuniy Calcutta,

Baffin, Alain. Europe. [pur.
Rai, Bepin Chandra. Giridih, ChotaNag-
Rai Chaudhuri, Jatindranath m.a., b.l.,

Zemindar. Taki, Jessore,

Randle, Herbert Neil b.a. Queen's Col-
lege, Benares,

Rangaswami Aiyangar, K. V., Rao Baha-
dur, Prof, of History and Economics,
H.H. The Maharaja's College. Trivan-
drum.

Rankin, James Thomas, i.c.s. Dacca.
Rapson, E. J, 8, Mortimer Road, Cam-

bridge,

*Ray, Sir Prafulla Chandra, Kt., d,Sc.^

F.A.S.B., Professor, Presidency College.
Calcutta.

Ray, Dr. Kumud Sankar, m.a,, b.Sc, m.b.^
ch.B (Edin.). 44, European Asylum
Lane, Calcutta.

Richardson, The Hon. Mr. Justice Thomas
William, i.c.s. 21, Belvedere Road, Cal-
cutta.

Robinson, Herbert C, Director of Mu-
seums and Fisheries, Federated Malay
States. Lumpu

Rogalskv, P. A. Europe {c/o Imperial Rus-
sian Consulate General, Calcutta),

Rogers, Lt.-Col. Sir Leonard, Kt., c.t.e.,
M.D., B.S., F.R.C.P., F.B.C.S., F.A.S.B.,

Medical
1901 Dec. 4. F.M.j*Ross, Sir Ed^ya^d Denison/Kt.,

1918 Julv 3.

1889 June 5.

1903 July 1.

1915 Oct. 27.

R
i

Ph.D., F.A.S.B.,

Oriental Studies.

C.I.E.,

Director, School of
London.

N.R

Roy, Dr. Bidhan Chandra, m.d., f.r.c.s.,

(Lond.), Lecturer, CampbellM.R.C.P,,

Medical
Calcutta

.

School. 36, Wellingt St.,

Roy, Maharaja Girijjmath. tnngepore
L.M. Roy, Maharaja Jagadindranath, Bahadur.

6, Lansdowne Road, Calcutta.
R- Roy, Kaviraj Jamini Bhusan, m.a., m.b.

46, Beadon St, Calcutta,
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Date of Election.

1910 Sept. 7.

I

1909 Nov. 3

1917 Oct. 3.

1916 April 5.

1913 Apl. 2.

1911 Nov. 1.

1916 July 5.

1909 Mar. 3.

1911 Jan. 4.

1917 Dec. 5.

1902 June 4.

1900 Dec. 5.

1915 Feb. 3.

1902 May 7.

N.R Roy, Kumar Sarat Kumar. Dayarainjmr

^

N.R

R.

Rajshdh i.

Roychaudhury, Mritunjoy,

P.O., Rungpur.
Shyampur

Saha, Meghnad, m.sc, University College

of Science. Calcutta.

N.R.
i
Saha, Radha Nath. 16, Lachmikundu,

Benares City.

N.R. Sahay. Rai Sahib Bhagvati, m.a., b.l.,

N.R

R.

1898 Mar. 2. N.R

1914 April 1.

1897 Dec. 1.

R.

Oftg. Inspector of Schools, Patna Divi-

sion. Banhipur,
Sahni, Dayaram, M.A., Supdt. of Archae-

ology. Jammu, Kashmir.

Sarkar, Ganpati. 69, Baliaghata Main
Road, Calcutta,

Sarkar, Jadunath. Hindu University.

Benares City, .

om

R.

R.

R.

A.

R.

R.

Sarva^hikari; Sir Deva
MA., B.L. 2. Old Post

cutta.

Sarvadhikari, Dr. Suresh Prasad. 79-1,

Amherst St., Calcutta.

Sastri, Ananta Krishna, Pandit. 56/la,

Sri Gopal Mallick Lane, Calcutta.

*Satis Chandra Vidyabhusana, Mahamaho-
padhyaya, m.a., Ph.D., f.a.s.b. 28/1,

Kanay Lai Dhar's Lane. Calcutta.

Schwaiger, Imre George, Expert in Indian

A.rt. Europe.
Segard, Dr. C. P. 23, Park Mansions,

Calcutta.
na

1911 July 5.

N.R
R.

N.R

M.A. 31,

Prasanna Kumar Tagore's Street, Cal-

cutta.

Sen-Gupta, Dr. Nares Chandra. Dacca.

Seth. Mesrovb J. 19, Lindsay Street, CaU
cutta.

Robert
Bikaner

1909 Jan. 6.

i

N.R.

1913 Dec. 3. R.

1914 Mar. 4. R.

M.R.C.S., L.R.C.P., I.M.S. 1/141,

Infantry, Bikaner.

ShirreJ0F, Alexander Grierson, b.a., i.c.s.

Govt Allahabad.

Shorten, Capt. James Alfred, b.a., m.b.,

BCh., l.M.s. Medical College, Cal-

cutta.

Shrosbree, A. de Bois. ' Improvement

Trust. Calcutta.
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Date of Election.

1908 Mar. 4. R.

1916 Aug. 2.

1902 Feb. 5.

1899 May 3.

1913 Mar. 5.

1909 April 7.

1918 Feb. 6

N.R.

N.R.

N.R.

N.R.

Shujaat Ab", Nasirul Mamalik Mii'za,

Khan Bahadur, Acting Consul-General
for Persia.

cutta.

Hungerford

1894 July 4.

1912 Mav 1.

1893 Mar. 1.

N.R.
N.R

N.R.
R.

N.R.

1899 Aug. 29.

1909 April 7.

1899 Nov. 6.

N.R.

N.R.

1913 July 2.

1894 Feb. 7.

L.M.

N.R.
N.R.

Shukla, Pandit Ashwani Kumar, b.a.,

LL.B., Revenue Officer, Mewar State.
Udaipur.

Shyam La], Lala, m.a., llb., Deputy Col-
lector. Naimadri, Agra.

Silberrad, Charles Arthur, b.a., b.Sc, t.c.s.,

Gorakhpur, U.P.
Simonsen, J. L., D.Sc, Presidency College,

Madras. [Simla.
^Simpson, George Clarke, d.sc, f.a.s.b.
Singh. Badakaji Marichinian. 38, Khicha-

pokhari, Katmandu, Nepal.
Singh, Raja Kushal Pal, m.a. Narki.
Singh Roy, Rai Lalit Mohan, Bahadur.

4, Creek Rqw, Calcuita.
Singh, Maharaja Kuniara Sirdar Bharat,

i.c.s. (retired). Shankergar, Allahabad.
Singh, H.H. The Maharaja Sir Prabhu

Narain, Bahadur, g.c.i.e., Maharaja of
Benares. Ramnagar Fort, Benares.

Singh, Raja Prithwipal, Talukdar of Su-
rajpur. District Bardbanki, Oudh.

Singh, H.H. The Hon. Maharaja Sir
Rameshwara, Bhahadur, k.c.i.e. Dur-
bhanga. [now

1918 Feb. 6

1918 April 3.

1912 Sept. 5.

1897 Jan. 6.

1898 Aug. 3.

1913 July 2.

R.

N.R.

N.R.

R.

Singh, Rudradat, m.a., ll.b., Vakil. Luck
Singh, H.H. The Maharaja Vishwa Nath,
Bahadur. Chhatiurpur, Bundelkhund.

Singha, Kumar Arun Chandra, m.a. 120/3,
Upper Circular Bead, Calcutta.

Sinha, Raja Bahadur Bhupendra Narayan,
B.A. Nasipur Bajbati, Nasipur PO.

Singhi, Bahadur Singh. Azimgunj, Mur-
shidabad.

I

Sircar, Amrita Lai, p.c.s., l.m.s.
Sankaritolla Lane, Calcutta.

51,

1911 Mar. 2.

1901 Dec. 4.

N.R.
I

Sita Ram, Lala, b.a., Depy. Magistrate.
I Allahabad.

N.R.,' Sivaprasad, b.a.,' Offg. Junior Secretary
to the Board of Revenue, U.P. Allaha-

^
*«^- [India Office)

.

Smith, Major 0. A. 27th Punjabis {c;o

B.A... Ph.D.,

A.

N.R.j*Spooner, David Brainard,
F.A.S.B. Simla.
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Date of Election.

1904 Sept. 28.

1908 Dec. 2.

1900 Aug. 29.

1907 Dec. 4.

1907 June 5

1906 Dec. 5.

1915 April 7.

1916 July 5.

1907 Aug. 7.

A.

R.

N.R

R.

A.

A.

N.R

R.
N.R

1907 June 5. R.

1914 Mar. 4. R.

1916 Sept. 27. N.R

1 907 June 5

1909 Jan 6.

1914 AprH 1.

1 898 April 6.

1904 Julv 6.

Stapleton, Henry Ernest, b.a., b.Sc.
Europe [cjo India Office).

Steen, Major Hugh Barkley, m.b., I.m.s.

6, Harrington Street, Calcutta.

Stephenson, Lieut. -Col. John, d.sc, m.b.,

F.R.c.s., I. .M.S. Lahore.
Stevens, Lieut. -Col. C. R., i.m.s. Medical

College, Calcutta.

Stewart, Capt. Francis Hugh, i.m.s.

Europe {c,o India Office).

Stokes, Captain Claude Bayfield. Europe
{cjo India Office).

Storey, C. A., Prof, of Arabic, M. A. 0.
College. Aligarh.

Street, W. S. Shaw Wallace dh Co. , Calcutta.

Subramania Iyer, Valavanur, Extra Asst.

Conservator of Forests. Quilon, Tra-
vancore.

Suhrawardv, The Hon. Mr. Abdullah Al-

Ma'mun, Iftikharul Millat, m.a., D.Litt.,

LL.D., I5ar."at-Law. 3, Wellesley 1st

Lane, Calcutta,

^Sutherland, Lt.-Col. William Dunbar,
F.A.S.B., I.M.S. 5 Theatre Road,
Lane, Calcutta.

A.

R

R

R

F.M.

Sutherland, Kev. W. S., d.d., Scottish

Universities Mission. Kalimpong., Dar-
jeeling Dist.

SA\inlioe, Rodway Charles John. Europe
{cjo High Court, Bangoo7i).

Tagore, Kshitindranath, b.a. 6/1, Dwar-
kanath Tagore Lane, Calcutta.

Tagore, Prafulla Nath. 1, Darpanaram
Tagore Street, Calcutta,

Tagore, The Hon. Maharaja Sir Prodyat

Coomar, Bahadur, Kt. Pathuriaghatta,

Calcutta.

Walter
Mall

W
1910 Aug, 3.

1893 Aug. 31.

1906 Dec. 5.

N.R.

N.R.

N.R.

Tancock, Capt. Alexander Charles. Zlst

Punjabis, Nowshera^ N.W.F.P.
Tate, George Passman. 56. Cantonment,

Bareilly, U.P.

Tek Chand, Dewan, b.a., m.r.a.s., i.c.S,,

Deputy Commissioner. Gujranwala,

Punjab.
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Oate ol Election.

1878 June 5. F.M

1914 Aug. 5. ' N.R
1911 Mar. 1. F.M

Temple, Colonel Sir Richard Carnac, Bart.,
C.I.E., Indian Army.
Land071

.

9, Pall Mall

1909 Aug. 4. ; N.R

1908 Nov. 4.

1911 July 5.

1904 June 1.

A.

A.

N.R

Tessitori, Dr. L. P. Bikaner, JRajputana.
Thomas, F. W.,

India Office.

, M.A., Ph.D., Librarian,
London.

Thompson, John Perronet, m.a., i.c.s.

Chief Secretary, Government of the
Panjob, Lahore.

Thornely, Major Michael Harris, i.m.s.
Europe {cjo India Office).

Thurston, Capt. Edward Owen, i.m.s., b.s..
y.R.c.s. Ofli

1912 Nov. 6. R

1907 Feb. 6.

*Tipper, George Ilowlett, m.a., f.g.s.,
r,A.s.B.. Assistant Superintendent, Geo-
logical Survey of India. Calcutta.

Tomkins, H. G., c.i.E., f.e.a.s., Account-
ant General, Bengal. Calcutta.

A. *Travers, Morris William,

1861 June 5. L.M

1917 Dec. 5.

1894 Sep. 27.

1900 Aug. 29.

N.R.

F.A.S.B. (43,

don. W.^

D.Sc, F.R.S.,

Warwick Gardens. Lon-

R.

A.

Tremlett, James Dyer, m.a., i.c.s. (retired).
Dedham, Essex, England.

Tripathi, Ramprasad, Reader in Modern
Indian History. The University, Allaha-
bad.

Vasu, Nagendra Nath. 20 Visvakosh
Lane, Baghazaar, Calcutta.

Vaughan, Lieut. -Co I. Joseph Charles
Stoelke, i.m.s.

1901 Mar. 6. F.M. *Vogel, Jean Philippe. Litt.D., f.a.s.b
Offi

1894 Sept. 27.1 L.M

1902 Oct. 29. R.

The
Holland

Vost, Lieut. -Col. William, i.m.s., Civil Sur-
geon. Cantonment, Bellary.

*Vredenburg, Ernest, b.l., b.Sc, a.r.s.m.,
A.R.C.S., F.G.S. , F.A.S.B., Superintendent,
Geological Survey of India. Calcutta.

1907 July 3

1918 April 3

1901 June 5.

N.R

1911 Feb. 1.

F.M

Walker, Ha
Assistant Superintendent, Geological

Wall
Survey of India. Calcutta.

N.R

N.R

King <f; Co., 9, Pall Mall
{cjo Messrs

Walsh, The Hon. Mr. Ernest Herbert
Cooper, C.S.I. , i.c.s., Commissioner,
Chota Nagpur Divn. JRanchi.

Waters, Dr. Harry George, f.b.t.p.h.
Allahabad.

f
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Date of Election.

1905 Dec. 6. A. Watson, Edwin Roy, m.a., b.Sc. Europe^
(c/o Dacca College, Dacca),

1909 Dec. 1. N.R. Webster, J. E., i.c.s. Sylhet, Assam.
1913 April 2.

1915 Janv. 6. N.R.

1906Sept, 19. N.R.

1915 May 5, N.R.

1909 April 7,

R. ! White, Bernard Alfred. Chartered Bank
Buildings, Calcutta.

Whitehouse, Richard H., Prof, of Biology,

Govt. College. Lahore.

Whitehead, Richard Bertram, i.c.s.

Rupar, Umbala, Punjab,

Williams, L. F. Rushbrook, b.a., B.iitt.,

Prof, of ^lodern Indian History, Allaha-

bad University. Allahabad.

A. Woodhouse, E. J., B.A. {cjo Agricultural

College, Sehour).

R. Woodroffe, The Hon. Justice Sir John
George, Kt. 4, Camac Street^ Calcutta,

Woolner, Alfred Cooper, m.a. Punjab
University. Lahore,

R. Wordsworth, The Hon. Mr. William Chris-

topher. Writers' Buildings, Calcutta.

1894 Aug. 30.; A. | Wright,Henry Nelson, b.a., i.e. s. Europe.

{cjo India Office),

1911 Aug. 2. N.R. Young, Gerald Mackworth, b.a., i.c.s.

1912 Mar. 6.

1906 Mar. 7. N.R.

1908 April 1.

1906 June 6. (F.M.
1910 April 6. ! N.R

Lahore.

Young, Mansel Charles Gambler.

Young, Capt. Thomas Charles McCombie,

M.B., i.M.S. Shillong, Assam.

SPECIAL HONORARY CENTENARY MEMBERS.

Date of Electioii.

1884 Jan. 15.

1884 Jan. 15.

Revd. Professor A. H. Sayce, Professor of

AssjTiology, Queen's College. Oxford, Eng-

land.

Monsieur ifimile Senart. 18, Eue Francois hr.

Paris France.
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HONORARY FELLOWS.
Datf) of KlocHon.

1870 June 4. Dr. Jules Janssen. Observataire d^Astronomie
Physique de Paris, France.

1895 June 5. I Lord Rayleigh, m.a., d.o.l., d.sc, ll.d., Ph.D.,

F.R A.S., F.K.S.

England.
Witliam

1896 Feb. 5,

1899 Feb. 1.

1899 Dec. 6.

1899 Dec. 6.

1901 Mar. 6.

1904 Mar. 2

1904 Mar. 2.

1895 June 5.
j

Charles H Tawney, Esq., m.a., c.i.e. cjo India
Office, London.

Professor Charles Rockwell Lanman. 9, Farrar
Street, Cambridge, Massachusetts^ U.S.

. America.
Dr. Augustus Frederick Rudolf Hoernle, Ph.D.,

CLE. 8, Northmoor Road, Oxford, England.
Professor Edwin Ray Lankester, M.A., ll.d.,

F.R.s. British Museum {Nat, Hist.), Crom-
well Road, London, S W.

Professor Edward Burnett Tylor, d.c.l., L]..d.,

F.R.s. , Keeper, University Museum. Oxford,
England. .

Professor John Wesley Judd, c!b., ll.d., f.r.s.,

F.G.S., Late Prof, of the Royal College of
Science. 30, Cumberland Road, Kew, England.

Professor Sir Ramkrishna Gopal Bhandarkar,
K.c.i.E. Poona,

Sir Charles LyalL m.a., k.c.s.l, c.le., ll.d. 82,
Cornwall Gardens, London, SAV.

Sir George Abraham Grierson, kc.le,, Ph.D.,
D.Litt., CLE., i.cs. (retired). Rothfarnham,
Camberley^ Surrey, England.

The Right Hon'ble Baron Curzon of Kedleston,
M.A., D.O.L., f.r.s. 1, Carlton House Terrace,
London, S,W,

Lieut. -Col. Henry Haversham Godwin-Austen,
F.R.s. ,

' F.Z.S.. F.R.G.S., Nora Godalming,
Surrey, England.

Lieut.-Col. Alfred William Alcock, ct.e., m.b.,
LL.D., CM Z.S., F.R.S., i.M.S. (retd.). Heath-
lands, Erith Road, Belvedere, Kent, England.

Prof. Edward George Browne, m.a., mb ,

M.R.cs., L.R.C.P., M.R.A.s. Pembroke College,
Cambridge,

Mahamahopadhj^aya Kamakhyanath Tarka-
vagisa. 111-4, Shambazar Street, Calcutta.

Prof. Paul VinogradofE, f.b.a., d.cl. 19, Lin-

1904 Mar. 2.

1906 Mar. 7.

1908 Julv 1

1911 Sept. 6

1911 Sept. 6.

1911 Sept. 6.

1915 Aug. 4.

I

I^UiO Jit
1915 Aug. 4. Monsieu

Oxford
Jean Geston Darboux- 3, Rue

Nazarine, Paris, France.
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B.

Daoe ot Klectiun,

1915 Aug. 4

1915 Aug. 4

1916 Dec. 6

1917 May 2

Sir Patrick Manson, g.c.m.g.. m.d., ll.d., f.r.c.p.

21, Queen Anne Street, Cavendish Square,

London, W.
Sir Joseph John Thomson, Kt., cm., m.a., sc.d.^

D.Sc. LL.D., Ph.D. Trinity College
J
Cambridge^

Enaland.
^

Dr. G. A. Boulenger, f.r.s., ll.d., British

Museum (Nat. Hist.). Cromwell Road,

London^ S.W,
Herbert A. Giles, Esq., ll.d.. University of

Cambridge. Cambridge.

l)ate ot" Election.

1910 Feb. 2.

1910 Feb. 2

1910 Feb. 2.

1910 Feb. 2.

FELLOWS

N. Annandale, Esq., D.sc, c.m.z.s., f.l.s.

The Hon'ble Justice Sir Asutosh Mukhopa-
dhyaya, Kt... c.s.i., m.a , D.L., D.sc, f.r.a.s.,

F.R.S.E.

1910 Feb. 2.

I. H. Burkill, Esq , m a., f.l.s.

Mahamahopadhyaya Haraprasad Shastri, c.i.E.,

MA.
Sir Thomas Holland, k.c.s.i., k.c.i.e., d.sc,

A.R.C.S., F.G.S., F.R.S.

T. H. D. LaTouche, Esq., b.a., f.g s.

Rai Bahadur Monmohan Chakravarti, m.a., b.l.

Lieut.-Colonel D. C. Phillott, Ph.D., Indian

Army (retired).

Sir PrafuUa Chandra Ray, Kt., D.Sc.

1910 Feb. 2. i Lieut-Col. Sir Leonard Rogers, Kt., c.i.e., m.d.,

1910 Feb. 2.

1910 Feb. 2.

1910 Feb. 2.

1910 Feb. 2.

1910 Feb. 2.

1910 Feb. 2.

1910 Feb. 2.

1911 Feb. 1.

1911 Feb. 1.

1912 Feb. 7.

B.S., F.R.C.P., F.R.C.S., F.R.S., I.M.S.

Sir E. D. Ross, Kt., c.i.e., Ph.D.

Mahamahopadhyaya Satis Chandra Vidyabhu-

sana, m.a., Ph.D., m.r.a.s.

M. W. Travers, Esq., d.sc, f.r.s.

The Hon. Sir E. A. Gait, k.c.s.i., c.s.i., c.i.e.,

i.c.s.

H. H. Hayden, Esq., c.s.i., c.i.e., d.Sc, b.a.,

B.E., B.A. I., F.G.S., F.R.S.

tired)

1912 Feb. 7. Sir J. C. Rose, Kt., c.s.i., c.i.e., m.a., d.Sc.

1912 Feb. 7. P. J. Bruhl, Esq., Ph.D., F.c.s.

1912 Feb. 7. Capt. S. R. Christophers, i.m.s.

1912 Feb. 7. Charles Stewart Middlemiss, Esq., b.a., f.g.S.

1913 Feb. 5. Lieut. -Col. A. T. Gage, i.m.s.
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Date of Election.

1913 Feb. 5. >
E. Vredenburg,Esq.,B.i., b.Sc, a.r.s.m., a.r.c.s.,

1913 Feb. 5.

1913 Feb. 5.

1915 Feb. 3.

1915 Feb. 3.

F.G.S

1915 Feb. 3
1916 Feb. 2.

1916 Feb. 2.

1916 Feb. 2.

1917 Feb. 7.

1917 Feb. 7.

J. Ph. Vogel, Esq., Ph.D., Litt.D.

S. W. Kemp, Esq. ,b.a.

Major E. D. W. Greig, c.i.e., m.
G. H. Tipper, Esq., m.a., f.g.s.

1915 Feb. 3. D, B. Spooner, Esq., Ph.D.

1918 Feb. 6.

1918 Feb. 6.

1918 Feb. 6.

1918 Feb. 6.

1918 Feb. 6.

H. H. Haines, Esq., f.c.h., f.l.s.

Lieut.- Col. C. Donovan, m.d., i.m.s.

The Hon. Mr. R. Burn, c.i.e., i.c.s.

L. L. Fermor, Esq., a.r.s.m., d.Sc, f.g.s.

G. C. Simpson, Esq., d.sc, f.r.s.

Lt.-Col. W. D. Sutherland, m.d., i.m.s.
1917 Feb. 7. F. H. Gravely, Esq., d.Sc.

Colonel Sir Sidney- G. Burrard, k c.s l, f.r.s.

J. L. Simonsen, Esq., Ph.D.
Lt.-Col. J. Stephenson, d.Sc, i.m.s.

Lieat.-Col. D. McCay, m.d., i.m.s.

The Hon Mr. Abullah AI-Mamun Suhrawardy,
M.A.,Ph.D.

ASSOCIATE MEMBERS

1875 Dec. 1.

1885 Dec. 2.

1899 Nov. 1.

Revd. J. D. Bate. 15, St. John's Church Road,
Folkestone, Kent, England.

Dr
Basel

Revd. E. Francotte, s.j. 30, Park Street, Cal-
cutta.

Reyd. A. H. Francke. Europe.1902 June 4.

1908 July 1. Rai Sahib Dmesh Chandra Sen,
Visvakos Lane, Calcutta.

B.A. 19,

1910 Sept, 7. Shamsul Ulama Maulavi Ahmad Abdul Aziz.

1910 Sept. 7.

1910 Dec. 7.

1915 Mar. 3.

Azeez Bag, City-Hyderabad, Deccan.
K. Anantha Kri Trichur.

1915 Dec. 1.

Rev. H. Hosten, s.j. 30! Park Street, Calcutta.
E. Brunetti, Esq. 27, Chowringhee Road, Cal-

cutta.

Pandit Jainacharya Vijayadharma Surisvaraji,
Yasovijaya OranthamafOffice, Benares City.
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LIST OF MEMBERS WHO HAVE BEEN ABSENT
FROM INDIA THREE YEARS AND

UPWARDS.*

* Rule 40.—After the lapse of three years from the date of

a member leaving India, if no hitimation of his wishes shall in

the interval have been received bA^ the Societv, his name shall

be removed from the List of Members.

The following members will be removed from the next

Member List of the Society under the operation of the above
Rule:

Capt. Robert Markham Carter, i.M.S.

Stephen Denietriadi, Esq.

Capt. Charles Aubery Godson, i.m.s.

Lieut. G. Harris, i.a,

Capt. Frederick Christian Hirst, i.a.

Lieut. -Col. Arthur Holbrook Nott, m.d., i.m.s.

Major 0. A. Smith, i.a

Capt. Francis Hugh Stewart, i.M.s.

Major Michael Harris Thornely, i.M.s.

Capt. Edward Owen Thurston, i M.S.

LOSS OF MEMBERS DURING 1918.

By Retirement.

Ordinary Members.

C. J. Brown, Esq.

Lieut.-Col. John Telfer Calvert, M.B., m.r.c.p., i.m.s.

P. Cliaudhuri, Esq,, Bar.-at-La\v.

Dr. Herbert Milverton Crake.

Lt.-Col. Charles Robert Mortimer Green, m.d., f.r.c.s.,

I.M.s.

Babu Harendra Kumar Mukerji.

The Hon. Mr. Edward Brooks Henderson Panton, b.a.,

l.C.S.

Charles Gilbert Rogers, Esq., f.l.s., f.c.h.

Babu Kiran Chandra Roy.

The Hon. Surendra Nath Roy.

Capt. J. D. Sandes, m.b., i.m.s.

Watts

A-<isociale Members

Dr. Ekendra Nath Ghosh.

Bada Kaji Marichiman Singha
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By Death.

Ordinary Members.

Syed Abdulla-ul-Musawy, b.a.
Maharaja Ranjit Singh.
Arthur Venis, Esq., m.a., D.Litt,, c.i.E., f.a.s.b

Rule 38.

Mr. Amir Ahmad Ansari.
Babu Viresvar Bhattacharji.
Fazli Haqq, Esq.
E. H. Hankua, Esq., m.a., d.sc.
Babu Panchanan Neogi.

Rule 40,

T. H. Bishop, Esq., b.p.h.
Sir Robert Warrand CarlyJe, k.c.s.i., c.i.e.
Harry Lushington Stephen, Esq., i.c.s.

Arthur L. Stonebridge, Esq.

ELLIOTT GOLD MEDAL AND CASH
Recipients.

1893 Ciiandra Kanta Basu.
1895 Yati Bhusana Bhaduri, m.a.
1896 Jnan Saran Chakravarti^ m.a.
1897 Sarasi Lai Sarkar, ivi.a.

1901 Sarasi Lai Sarkar, m.a.

1904 I
^^^^"^^ Lai Sarkar, m.a.

( Surendra Nath Maitra, m.a.
1907 Akshoyakumar Mazumder.

1911 5
Ji^^^d^^ ^^^^th Rakshit.

( Jatindra Mohan Datta.
TRasik Lai Datta.

1913 - Saradakanta Ganguly.

I
Nagendra Chandra Nag.

V.Nilratan Dhar.
1918 Bibhutibhushan Dutta, m.sc-

BARCLAY MEMORIAL MEDAL.

Rectpients.

1901 E. Ernest Green, Esq.
1903 Major Ronald Ross, f.r.c.s., cb., c.i.e., f.r.s.,

i.M.s. (retired).
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1905 Lieut. -Colonel T). D. Cunningham, f.r.s., c.i.e.,
i.M.s. (retired).

1907 Lieut. -Colonel Alfred William Alcock m.b.

1909

1915

LL.D., C.I.E., F.R.S.

Lieut. -Colonel David Prain, m.a., m.b., ll.d.,
F.R.S. , I.M.s. (retired).

1911 Dr. Karl Diener.
1913 Major William Glen Liston, m.d., c.i.e., i.m.S-

J. S. Gamble, Esq., c.i.e., m.a., f.r.s.

1917 Lieut. -Colonel Henry Haversham Godwin-
Austen, F.R.S. , F.Z.S., F.R.O.S.
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ABSTRACT STATEMENT

OF

RECEIPTS AND DISBURSEMENTS

OP THE

Asiatic Society of Bengal

FOR

THE YEAR J918.
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1918,

STATEMENT
Asiatic Society

Dr.

To ESTABIiIBHJfENT

Salaries

Comintssion
Pension
Grain Allowance
War Bonus

» « »

* * «

* « fe

4 *

f « *

» *

t » *

• #

• • i

To CONTINGRNCIES.

Stationery,..

Light and Fans
Postage
Repairs
Anditing
Taxes
Insurance
Petty Eepairs
Interest on G.P. Notes purchased
Miscellaneons

• « 4

* »

t • I

t •

« •

« V *

* •

Books
Binding

« « «

« I t #••

Es. As. P. Bs. As. P.

6,746 8

799 1 7
197 4 9
27 12

207 2 6
7.977 5 6

CIES.

103 8
96 1

r>S2 4 3
337 13
150

1,495
343 12

74 6
56 15 5 V

372 13 3
i_ 3,562 8 11

LLECTIONS.

583 9 3
191 14

775 i 3

To PUBLICATIOX

Journal and Proceedings, and Memoirs
To printing charges of Circulnra, etc.

To Perwonal Account (written-off)

* » •

« # «

t i #

Balance

Total Rs.

6,210 14
263 4 3

t 4 4

t « <

6,474
749

2 3

6

1,90,833 3 3

2,16,371 11 8

^
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No. 1.

of Bengal 1918.

Cr

By Balance from hist Report fl »

Rs. As. P.

« • * » « *

Rs. As. P.

1,88.429 10 6

Bv Cash Receipts,

• * •

* »

4 « « i «

Interest on Investments
Rent of Room
Publications sold for cash
Government allowance— formerly included in

Anthropological Fund account—for publica-

tion of papers in the Journal ...

Miscellan eons

8,913 4 2

600
312

4 « A

5,000
122 1

By Personal Account.

14,947 5 2

* «Members* subscription
Subscriptions to Journal and Proceedings, and
Memoirs

Admission fees

Sales on credit

Miscellaneous

* t

*

* « t

* *

• V *

• « ft

• ft a

« ft ft

9,191

1,920

896
904
83

8 9
3 3

12.994 12

Total Rs. 2,16,371 11 8

E. & 0. E.

R. D. Mehta,

Calcittta, 3lst Dccemler, 1918. Hov, Treasurer.
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STATEMENT
1918. Barclay Memorial Fund in Account

From a sum of Es. 500 odd given in 1896 by the Siirgpon
couragement of Medical

Dr.
To Cash Expenditure

Printing

To Balance
G.P. Notes (face value)
Accamnlated interest

fr b *

« * * • *

• • P

Rs. As. P

* » *

500
69 2 4

Rs. As. P.

6 8

569 2 4

Total Rs. 575 10 4

1918.

STATEMENT
Servants' Pension

Founded in 1876 as the Piddington Pension Fund,

Dr.

Pension « # •

To Cash Extemjitubk.

»* * «••

Commission for realizing interest
« » 4

• *•

Bs. As. P

10
( 4

Balnnce

Total Rs.

ri t

• k *

Re. As. P.

16 4
1,568 3 10

1,584 7 10
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No. 2.

with the Asiatic Society of Bengal
General, T.M.S., for the foundation of a medal for the en-
and Biological Science.

W18

Cr
By Babmce from last Eeport

G. P. Notes (face valne)

Accumulated interest

Es. As. P

500
60 3 1

By Cash Receipt.

Interest > «

t

m *• * • • • ••

Rs. As. P.

5fiO 3 1

15 7 3

Cnhutta, 31s( December^ 1918.

Total Ss. • •

E, & 0. E.

576 10 4

R, D. Mehta,

Hon. Treasurer,

No. 3.

Fund*
with Re. 500 odd from the Piddington Fund

1918

Cr.

By Balance from last Report • • « «»v

Bs. As. P.

1,535 7 10

By Cast? Receipt

laterest ... • » m - « • • VV* 49

Total Rs. * * * 1,584 7 10

E. & 0. E.

R. D. Mehta.

Calcutta, 3ls^ Deceniher, 1918 Hon. Treasure
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1918.

STATEMENT
Building

From a sum of Us. 40,000 givou bv the Govoinment of

Dr.

To Cash Expenoiturk.

Commission for realizing interest
Balance

• * «

Rs. As. P

• •• 1 11

,. 51,172 10

Total Rs. ... 51,171 5

1918.

STATEMENT
Catalogue ofScientific Serial Puhli-

Asiatic Society
From a sum of lis. 2,500 givuu by the Trustees of the Indian Miisoniii

Dr.
Rs. As, P.

Balalice
• ' • • « * • *

Kr. As. p.

2,500

Total Ra.
• 41 2.500
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No. 4.

Fund .

India towards the robuiiding of the Society'l Rooms.

1918

Cr.

Hy Balance from last Report * 4

Rs. As. P.

.. 49,776

By Cash Receipt.

Interost V * t t * 4

Total Rs.

^ m f. 1,398 5

... 51,174 5

E. & 0. E.

R. D. Mehta

Cnfcuffd.m.'^i Decemher.^ 191S. Hon, Treufiurer

No. a.

cations, Calcutta, in Acct. with the 1918;

of Bengal.
through the Goverumeut of India for tlie publication of catalogue.

Cr.
Rs. As. P.

By Balance from last Report ...

Rs. As. P.

2,500

Total Rr «• • 2,5CO

E. & 0. E.

R. D, Mehta

Calrutta, dlst Deccjnher, 1918. Hon. Treasurer,
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STATEMENT
1918. Indian Science Congress in Account

From tbe subscriptions of

Dr.

To Cash Expenditure.
^ Es. As. P. Kf^. As. P.

Printing charges •• d*t • 587 U 3
Contingencies •• ••• >«• 452 5
Postage •*' • m mm 131 8 6
Stationery ... "" •• . « W 26
Advertisement •• 144
Advance ,.. ••• ••• >«k 600
Bonus ' • 47 +

Subscription •••
. • •• «• 5

1,993 1

1

UM.r
Balance

Total Rs.

« 2,190 14 5

4,184 10 2

1918.

STATEMENT
International Catalogue ofScienti-

Asiatic Society
From of a anni of Es. 1,000 given by the Government of

Salaries

Dr.
To Cash Expendituhk.

'

* • 1

Balance
• *»

* t * «

Rs. As. iV

302 7 6
697 8 6

Total Rs. 1 ,000



lix

No. 6.

luith the Asiatic Society of Bengal. 1918
members of the Congress.

Cr
Rs. As. P.

By Balanoe from last Eeport * « « • 4 •

Rs. As. P.

1,P46 6 2

By Cash Receipt.

Subscription, etc.

Advance
4 *

P * «

2,138 4
100

2,238 4

Total Rs. • 4,184 10 2

Calcutta^ 31si Decemher^ 1918.

E. & O. E.

R. D. Mehta, Hon. Treasurer

No. 7.

;^c Literature in Account with the

of Bengal.
Bengal for expenses incurred in connection of the Bureau.

1918.

Cr.
Bs. As. P.

By Casti RECErpT.

Government Allowance « * « > + * i^* 1,000

Total Rp. • *

E. & 0. E.

1,000

Calcutta^ 3ist December, 1918, E, D. Mehta, Bon. Treasrirer.



1:

STATEMENT
1918. Oriental Publication Fund, JVo, 1, in

From a monthly grant made by the Government of Bengal for tho publica-
f Hs. 500), and for the publication of Sanskrit

•

Salaries

Grain Allowaiic'e

Continfjencies
Stationery ..

Postage
Editing ...

Books
Light and Fans
Commission
Printing ...

Freight ...

War Bonus

Dp.
To Cash Exprnditurk.

« W

# •

« fr

* * *

* m

4 * •

i'o Personal Account (written-off)

Balance

Total Rs.

4 » «

• * *

* 4 *

m m

* * »

• * «

PiS. As. P. Ks. As. P.

1,953 10 10
5 4

114 2 11

8 2 4
497 14 6
732

»

5 3

IS 12 3

100 5

3,382 15
3 15 3

58 8 9

6,880 9 3

#•• 23 14
« » « 25,890 11 9

32,795 3

1918.

STATEMENT
Oriental Puhlication Fund, Mo. 2, in

From a monthly grant made up to Mar. 31, 1922, by the Govornnieut of

Historical Interest

Dr
Balance

Ks. As. P.

• 4

Ra. As. P.

11.109 3

Total Rs, ... 14,109 3



Ixi

No. 8.

Acct. with the Asiatic Soc. of Bengal. 1918.
tion of Oriental Works and Works on lustruction in EKsterri LanguMses
Works hitherto unpublished (Rs. 250 J.

Cr.
Rs. As. P.

By Balance from last Report t * i »« t

Kb. As p.

17,081 13

By Cash Receipts

Government Allowance
Publications sold for cash
Advances recovered

• *

Sales on credit
Printincr

* « *

9,000
805 9 6

125 9

9,931 2 6
By Personal Account.

• «

« • a « «

*

• * ft

3,346 4 6

2,435 15

• t

5,782 3 6

Calcutta^ 3Lsi Bacemler^ 1918.

Total Rs. •w 32,795 3

E. & 0. E.

R, D. Mehta, Hon, Treasurer

No. 9.

Acct.with the Asiatic Soc. of Bengal. 1918
Bengal of Rs. 250 for the publication of Arabic and Persian Works of

(without remuneration).

Cr.

By Balance from last Report « •

Ra. As. P.

9,109 3

By Cash Receipt

Government Allowance fr A t « t

Total Rs.

5 ,000

14,109 3

Calcutta^ Slst Decejnher, 1918

E. & 0. E.

R. D. Mehta, Eon. Treasurer,



Ixii

STATEMENT
1918. Oriental Puhlication Fund, Mo. o, in

From special non-recurring grants made by the Government of Bengal
English translation of the Akbar-

Dr.
I

To Cash Expe^bitcrk

Printing charges
Balance ...

« •

«•• « * «

Rs. As. P.

387 I

397 9 6

Total Es. ... 784 10 6

STATEMENT
1918. Bureau of Information in Account

From an annual grant of Rs. 1,200. niaH*^ by the Govern-

Dr.

To Cash Expenditure.
Rs. As. P.

Salary •" 1,200
Balance ... I,o00

Total Rs. ... 2,200



Ixiii

No. 10.

Acct. luith the Asiatic Soc. of Bengal.
in 1908 of Rs 3,000 and in 1914 of Rs. 2,000, for the publication of an
nama (witliout remunorMtioii).

1918

By Balance from last Report

Cr

» « » « 4

Rs. As. P.

784 10 6

Calcutta, ^\st Decemhefj 1918.

Total Es

E. & 0, E.

784 10 6

R. D. Merta, Hon, Trea-^urer,

No. 11.

ivith the Asiatic Society of Bengal. 1918
ment of Bengfll for the salary of the Officer-in-Cliarge.

Cr.

By Balance from last Report # * * « •

Ra. As. P,

1 ,000

By Cash Rkckipt

Government Allowance • * r * f 1,200

Total Rs. 2,200

Calcutta^ 3I.S/ Decemher, 1918.

E. & 0. E-
R. D. Mehta,

Hon. Treasurer,



1XIV

STATEMENT
1918. Anthropological Fund in Account

From an annual grant of Rs. 2,000, made by the Government of

Pi luting

Dr.

To Cash Expenditure.

« • • »

Govt. Allowance (transferred to Society's FundJ
Account ...

Balance • ••

Total Rs.

Rs. As. P

IG 14

5,000

Rs. As. P

5,016 14
1,052 4

6,069 2

STATEMENT
1918. Sanskrit Manuscript Fund in Acct.

From annua] grants of Rs- 3,200, made by the Government of Ber.eal
knt Manuscripts acquired by the Society for Government ; and Es. 2,400

Dr.
To Cash Expknditcre

Salaries ...

Bonus
Grain Allowance
Salary of Officer-in

Contingencies
Stutionery,.,
Litrht and Fans
Insurance ...

» • *

.c.

-Oharge

V «

* « •

Balance

Rs. As. P.
1 1,639 11 9

+ i 420
' * » < 3

2,400
* ^ « i 17 7 2
* • • 4 11 12 4

V 4 21 5
125

6

4,6S8 4
7,918 13

9
* m

Total Rs. 12,557 1 9



i

Ixv

No. 12

ivith the Asiatic Society of Bengal.
Bengal, for the publication of papers in the Journal.

19]8

Cr
By Balance from last Report ft * » V « * «

Rs. As. P.

4,069 2

By Cash Receipt.

Governtneufc Allowance • • •

Total Rs. » « »

2,000

6,069 2

Calcutta, 31st December, 1918.

E. & O. E.

R. D. Mehta,
Hon. Treasurer

No. 13.

with the Asiatic Society of Bengal. 1918
and at present sanctioned to Mar. 31, 1923, for the cataloguing of Sans-

from the same Government for the salary of the Officer-in-Charge.

Cr.

By Balance from last Report * • » t * *

By Cash Reckipt.

Government Allowance for Catalooming

.. Sans. MS. Pre
servation

Publication sold for cash
Advances recovered .,.

• •

2,400

3,200
25 8

7

By Personal Account.

Sale on credit ft ft * • «•

Rs As. P.

6,915 10 9

5,625 15

15 8

ToTAt Rs. 12,557 1 9

Caleuita, Slst December, 1918.

E. & 0. B.

R. D. Mehta,
Hon, Treasurer



1XVI

STATEMENT
1918. Arabic and Persian MSS. Fund in

From an annual grant of Es. 5,000, made by the Government of India
binding of Arabic and Persian Manuscripts acquired by the Society

preparation of notices of Arabic and Persian manii-

Dr
To

Salaries

Grain Allowance
Binding
Purchase of MSS.
Contingencies
Stationery
Postage
Insurance • • V

I

« « •

• «

Balance

SH EXPEXBITURE'

fr

Ks. As. p. Rs. As. P.

3,630 15 3
3

V
8 4

114
33 14 8
15 14 4

X 5 2

4

31 4

3,842 6 3

" • • • • • * • • 8.227 14 4

Total Bs. 12,070 4 7

1918.

STATEMENT
Invest-

Dr

To Balance from last Report
,, Purchase

• • « *«

» «

Face Val ae. C(:)Kt.

Ss. Aa. P. Rs As P.

2,59,300 i» 2,5f),163 8 10
25,000 17.0+2 11

Total ^^. ... 2.84.300 2,73,206 3 10

FuifDS.

Permanent Rehbrvb.

Face Value,

*« 'Asiatic Hociety
Bnlldin^ Fund
Serrants* Pension Fund

Total Rs-

1,68,500

to.ooo

Cost.

MOO
I

p. A.

... %m,%m

38,025;

l,399l ^

Temporary Resbste

Total.

Faf'p Valae.

2,06,609 15

p.j Rs A
8: 74,W»Oi

i
*4i i

• « *

p.

9

Cost.

Us.

^n,59f^

4

8 7i,tOa

A. p. Rs.
4 2 2,a:;.78i

* fe * 4*4 38,025 (»

A. P.

13'10

) ,399 6

GG,596, 4 2 2,73.206 3 10

1
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No. 14.

Acct. with the Asiatic Soc. ofBengal- 1918.
and at present sanctioned to March Slst, 1919, only, for the cataloguing and
for Government, for the purchase of further manuscripts, and for the
scripts found in various libraries in India.

Cr
By Balance from last Report * # * t #

Rs. As. P.

7,070 4 7

Government Allowance

By Cash Receipt.

V • * * t » 5,000

Calcutta^ Zlst Becemher^ 1918,

Total Rs.

E. A 0. E.
• V 12,070 4 7

R. D, Mehta, Hon, Treasurer,

No. 16

ment. 1918.

By Balance • ••

Cr.
Pace Value. Cost.

Rs. As P. Rs. As. P.

.„ 2,84,300 2.73,206 3 10

Total Rs. ... 2,84,300 2,73,236 3 10

Calcutta^ Zlst December, 1918

B. & 0. E.
R, D. Mehta, Ho7i, Treasurer



Ixviii

1918.

STATEMENT
Treasury

Dr.

To Balance from last report

:

Bills for 12 montlis from 1st December 1917,
Es. 15,000

Billg for 6 months from Ist Decembt^r 1917,
Ks. 5,000 « « *

f 4 *

To Purchase :

—

Bills for 3 months from 22ncl April 1918,
Es. 20,000

Bills for 3 months from 1st Jaue 1918,
Rs- 5,000

Bills for 6 months from 3id October 1918,
Es. 5,000

Bills for 6 months from 2nd December 1918,
Es. 15,000

Bills for 12 months from 17th December 1918,
Es. 5,000

• • *

«* » tf • t

Total

Rs. As. P.

14,250

4,878 2

19,750

4,943 12

4,887 8

14,634 6

4,750

Rs. As. P.

19,128 2

48,965 10

68,093 12

1918,

STATEMENT
Fixed

Dr.

To deposit for 6 months from 15th June, 1918, @ 3^/© per
annum • « a * » « *

Total Es

Ee. As. F.

» ,000

5,000



Ixi

No. 16.

Bills.

Bj Bank of Bengal
Do.19

l>

3J

Do.
Do.

By Balance

« «

/

Cr.

> *

«

« •

«

I

WIS,

• • * V * * » »

Rs. A.

4,878 2

19,750
4.943 12

14,250

P. Rs. As. p.

43,821 14

24,271 14

Calcutta^ 31.s^ December^ 1918.

Total Rs. «

I

68,093 12

E. & O. E.

R. D. Mehta, Eon. Treasurer,

No. 17.

Deposit, 1918.

By Bank of Bengal « •

Cp

* « ^

Rs. As. P.

5,000

Calcutta, 31yf December, 1918.

Total Es,

E. & 0. E.

5,000

R, D. Mehta,

Hon. Treasurer



Ixx

1918.

STATEMENT
Personal

Dr
To Balance from last Eeport
Advances for postage, etc.

To Asiatic Society

„ Oriental Publication Fund
„ Sanskrit Manuscript Faud

» *

* •

• •»

*

«

£s. As. P. Rs. As. P.

341 "e
12,994 12

5; 782 3

15 8
6

3,792 3 U

1Q l-^fi 13 R

Total Rs. • «• 22,929 1 6

STATEMENT
1018.

n War
±

IDr,

To Purchase*
Rs. As. P. Rs. As. P.

5,000

Total Rs.
« » * 6,000



1

No. 18.

Account 1918

Cr

By Cash Receipts

„ Asiatic Society

5, Oriental Publication Fund, No. 1

« » t

1 m % V •

By Balance. Dae to the
Society.

Dae by the
Society.

Members
Subscribers
Ujagir Ohaube (Bill

Collector)

Miscellaneous

Rs.
3,784

*

315

4,100

A.S.

11

t

9

4

P.
9

« *

•

9
i

Rs.
52
48

100
38

As.
8

4

12

P.
6

6
" ' ' — -^

238

Calcutta^ Zlnt December, 1918.

Total Rs

• •

• •

• t •

E. & 0. B.

Rs As. P.

18,294 10 8

749 6

23 14

3,861 8 3

22.929 1 5

R. D. Mehta,

Hon. Treasurer

No. 19.

Bond. 1918.

^j Bank of Bengal

Calcutta, 31xf Dece7nber, 1918.

Cr.
Rs. As. P.

* • • A # *

Rs. As. P.

5,000

Total Rs. 5,000

B. & 0. B.

R. D. Mrhta,
Hon .

1

Treasurer,

i



Ixxii

1918.

STATEMENT
Cash

To Balance from last Report
Asiatic Society

Barclay Memorinl Fund
Servants' Pension Fund

Dr.

« *

k %

m «

Building Fund
Indian Science Congress
International Catalogue of Scientific Lite

ture ...

Oriental Publication Fund, No. 1

Do, Do. No. 2
Bureau of Information
Sanskrit MSS. Fund

ra

»>

4 t t

Anthropological Fund
Arabic and Persian MSS. Fund
Treasury Bills

Personal Account
Fixed Deposit

»••

« * •

Ra. As. P.

14,947

15

49
1.398

2,238

1,000
9,931

5,000
1,200

5,625

2,000
5,000

43,821

18,294

5,000

5 2
7 8

5

4

2

15

14

10

6

8

Rs. As, P.

11,694 8 8

1,15,521 15 7

Total RS. 1,27,216 8 3



1- *

.

xxni

No. 20
Account WIS.

«* •By Asiatic Society

,, Barclay Memorial Fnnd
Servants' Pension Fund
Building Fund
Indian Science Congresa

3>

Cp.

* •

« «

« »

• «

• «

« t

• « •

*

1»

4 •

• • •

• «

4 • •

* «

» « •

V «

• • t

• «

* «

* •

International Catalogue of Scientific Litera-

LLll\!5»«fe •* * ««a

Oriental Publication Fund, No. 1

Do. Do. No. 3

Bureau of Information
Sanskrit MS3. Fund
Anthropological Fund
Arabic and Persian MSS. Fund
Investment
Treasury Bills

Fixed Deposit
War Bond
Personal Account

<

• A

• B *

* Balance • »«

Ra- As

*

. P. Rs. As. P.

18,856 10
f

2

6 8

16 4
1 11

1,993 11 9

302 7 6
6,880 9 3
387 1

1.200

4,638 4 9
5,016 14
3,842 6 3

17,042 11

48,965 10
5,000

5,000
344 6

— 1,19.428 5

7,788 7 10V

»Bank of Bengal
Alliance Bank
Cas^h in hand
„ with Jamad;ir

Cheque in hand

4 *«

m ««

# « *

fr • «

it*

Ps. A. P.

« *« « * t 6,S:59 6 9

ft • * « * C9 2 *

*« 4 *» 4 10 9

« p * • * # 30

p p • ** • 1,345 4

Total Ks, »»< 7,788 7 10

TotAt Ks. «

»

1.27,216 8 Z

E. & 0. E.

R. D. Mewta,

Calcutta, 31 s£ December j 1918, flbn. Treasurer,



I :xiv

W18.

STATEMENT
Balance

LIABILITIES.
Rs. As. P.

Asiatic Society Capital Fund ... ... 1,96,833 3 3

Barclay Memorial Fnnd ... ... 569 2 4
Servants' Pension Fund ... ... 1,568 3 10

Building Fnnd
Catalogue of Scientific Serial Pablications,

Calcutta * * • * «

51,172 10

2,500

Indian Science Congress ... ... 2,190 14 5

International Catalogue of Scientific Literature 697 8 6

Oriental Publication Fund, No. 1 ... 25,890 II 9

Do. Do. No. 2 ... 14,109 3

Do. Do. No. 3 ... 897 9 6

Bnreau of Information ... ... 1,000

Sanskrit MS3. Fund ... ... ... 7,918 13

Anthropoloorical Fund ... ... 1,052 4
Arabic and Persian MSS. Fund ... ... 8,227 14 4

Subscriptions, etc., paid in advance ... 138 12 6
r

Sundry deposits as secarity by Society's Officers, viz

Treasurer ... ... .. 500
Collector ... ... ... lOO

3,14,266 14 5

600

Total Rs. ... 3,14,866 14 5

We have examined the Books and Vouchers of the Asiatie Society of Bengal for the vear

ended 31st Deeember,191S, and hereby certify that the fore^oint; Balance Shett correctly sets forth

the position of the Society as at that date according to the t>e3t of our knowledge and the

information farnij^hed to us.

Livdlie Chatnherg^ ViNBT & TarRBTofr,

6, Hagtingg Street, Chartered Accountant g. Auditor*.

Calcutta,
10/^ April, 1919.
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No. 21.
L

Sheet. As at Slst Decemher 1918

X ASSETS.

X Rs. Aft P. Rs, As. r.

Inveatment * * • « 1 2,78/206 8 10

Do. in respect of T:'casurer's security 500
Treasury Rills a « B * 24,271 U L

War Bond t * * • •• 5,000

Personal Account
L

4, 100 4 9

3,07,078 6 7

7,7SS 7 10Cash Account • #• * • >

Total Rs.

Calcutta, dlbt Decemher, 1918

3.U,866 14 5

E, A; 0. E.

R. D. Mehta,

Hon. Treasure}



Ixxvi

Liabilities up to 31st Decemher, 1918

4 •

FUNDS.

Asiatic Society

Oriental Publication Fand, No. 1

Do. Do. No. 2

Es. As. P

ft«« • -

* * • • *

« * * »«

... 9,S32 5

... 9.004 10

... 2.728 13

3
3

ToTAfEs. ... 21,265 12 6

Copy of Certified Sfcatement of Securities in Custody of the Panic of

Bengal on account of Asiatic Society of Bengal, December 31, 1917 :

—

3 J per cent. Loan of 1842-43

34
3^
3^

*3

4

* 4

« *

> «

1854-55
18fi5

1879
1900-1

19004
1896-97

Terminable Loan of 1915

»>

»»

)>

1

J

M
• •

4 «

> • >

-16

V •

« * t

V * •

I ft

Total Rs.

[* Cashier's security deposit.— J?^.]

* « ft

ft ft

16,700
1,53.700

44,300
8,000

26,000
25,000

500
10,100

... 2.84,300

• ft *

Copy of Certified Statement of Securities in Custody of

Bank of Simla, Ltd., on account of Barclay Memorial Fund,
1917

tlie Alliance

January 18,

3i per cent.

Si

3i

Loan of 1854-5.=i

18o4-5o
1900-01

• •«

• V

- ft •

t « *

ft m • •

TOTAT. Rs. ft

300
100
100

.500

f



5. A Note on Buddhaghosa*s Commentaries

By Bjmala Charan Law, M.A.. M.R.A.S.

Introduction-

Tradition ascribes to Thera Buddhaghosa the authorship
of several exegetical works, which, as we have them now, are
headed by the encyclopaedic Visuddhimagga. He is said to
have written commentaries on the whole of the Vina3'a Pitaka
including the Patimokkha, the four Nikaj^as, and on the seven
books of the Abhidhamma-Pitaka. The commentaries on some
of the important books of the Khuddaka Nikaya are also attribu-

ted to him. Regarding Buddhaghosa. Mrs. Rhys Davids says :

"It may readily be granted that Buddhaghosa must not be
accepted eri bloc. The distance between the constructive genius
of Gotama and his apostles as compared with the succeeding ages
of epigoni needs no depreciatory criticism on the labours of the
exegesists to make itself felt forcibly enough. Buddhaghosa's
philology is doubtless crude and he is apt to leave the cruces

unexplained, concerning which an Occidental is most in the
dark. Nevertheless, to me his work is not only highly suggestiv^e,

but also a mine of historic interest. To put it aside is to lose

the historical perspective of the course of Buddhist philosophy."^

Here however we are concerned with the works of Buddha-
ghosa as indicating the development of his own mind rather

than giving the expositions of earlier thoughts.

Chapter I.

Origin and Development of Buddhagkosa^s Commentaries.

Before we discuss the question of the origin and develop-

ment of Buddhaghosa*s commentaries a word or two about the

nature of a commentary seems necessary. A commentary
means reading new meanings back into old texts according

to one's own education and outlook. Its motive is to explain

the words and judgments of others as accurately and faithfulh*

as possible. This remark applies equally

Sanskrit and Pali alike.

to

represented as saying to

' Trinitaka onlv has been

over here, no commentary is extant in this place. The diver-

gent opinions of teachers other than the Theravadins do not

1 Introductory Essay, Buddhist Psychological Ethics, p. xxv.
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likewise exist. The Ceylon-commentary, which is free from

faults, and which was written in Singhalese by thoughtful

Mahinda after due consultation of the method of expositions,

taught by the supreme Buddha, put up before the three coun-

cils, and rehearsed by Sariputta and others, is current among
the people of Ceylon. Please go there and study it, and then

translate it into Magadhi which will be useful to the w^hole

world." »

From this it is evident that the commentaries were not

to be found in India at the time of Buddhaghosa ; they were

all to be found in Ceylon. It follows further that the commen-
taries, as they come down to us^ were not the original com- '

positions of either Boddhaghosa or his illustrious predecessor

Mahinda. These commentaries, as it a^Dpears from tradition,

were originally the productions not of a single author but

of a community of brethren. Mahinda was merely a translator

in Singhalese and Buddhaghosa a retranslator in Pali.

Buddhaghosa himself freely admits in his prologues to

several commentaries/^ that he annotated those passages only

which were not commented upon by his predecessors, and

the rest he only translated. All the available evidences point

to the fact that within the first decade of Buddha's enlighten-

ment Buddhist headquarters were established adjoining many
important towns and cities of the time, viz. Benares, Raja-

gaha, Vesali, Nalanda, Pava, U] jeni, Campa, Madhura, Ulumpa,
and so on. At each of these places sprang up a community
of Bhikkus under the leadership and guidance of a famous

disciple of Buddha such as Mahakassapa, Mahakaccayana,
JMahakotthita, Sariputta, Moggallana, and the like. Following

the rule of the w^anderers or sophists they used to spend

the rainy season at a royal pleasure garden or a monastery,

after which they generally met together once a year at Raja-

gaha, Bejuvana, Savatthi or elsewhere. Friendly interviews

among themselves, and occasional calls on contemporary

sophists, were not unknown. Among these various leaders

of Bhikkhus, some were ranked foremost in doctrine, some

in discipline, some in ascetic practices, some in story telling,

some in analytical expositions, some in preaching, some in

philosophy, some in poetry, and so on.^ Among Buddha's

disciples and followers there were men who came of Brahmin
families, and who had mastered the Vedas and the whole of

Vedic literature. It may be naturally asked : What were

1 Mahavarasa, Chap. 7 ; Anderson's Pali Reader, p. 28. Visuddhi-
naagga, ed. Buddhadatta, p. 2, of. SSsanavamsa, p. 31 ; it explains bhin-
narupa na vijjare as bhinnohutva atthi, which is a misinterpretation.

2 Sumahgalavilasini I, p. I (P.T.S). Saratthapakasini, p. 1.

3 Vide Etadaggavaggo, Anguttara Nikaya I ; Mahavamsa, edited by
Geiger. * The Council of Makakaaaapa.*
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these profoundly learned and thoughtful Bhikkhus doing all

the time ?

The Buddhi«t and Jaina texts tell us that the itinerant
teachers of the time wandered about in the country, engaging
themselves wherever they stopped in serious discussions on
matters relating to religion, philosophy, ethics, morals and
polity.^ Discussions about the interpretation of the abstruse
utterances of the great teachers were frequent and the raison
detre of the development of Buddhist literature, particulnrly of
the commentaries, is to be traced in these discussions. There
are numerous interesting passages in the Tripitaka, telling us
how from time to time contemporarj^ events suggested manifold
topics of discussion among the Bhikkhus, or how their peace
w^as disturbed by grave doubts calling forth explanations either
from Buddha himself or from his disciples. Whenever some
interested sophists spoke vehemently ' in many ways in dis-

praise of the Buddha, the Doctrine and the Order/ *^ whenever
another such sophist misinterpreted Buddha's opinion/"* when-
ever a furious discussion broke" out in any contemporary
Brotherhood,* or whenever a Bhikkhu behaved himself im-
properly, the Bhikkhus generally assembled in the pavilion
to discuss the subject, or were exhorted by Buddha or by
his disciples to safeguard their interests. It w^as on one such
occasion that Buddha was led to offer a historical exposition
of the moral precepts in accordance with his famous doctrine.
'' One should avoid all that is evil^ and perform all that is

good/' ^ that is to say, an explanation of the precepts in their

negative and positive aspects. This is now incorporated in

the first thirteen suttas of the Digha-Nikaya, and is familiarly
known as the Silakkhanda,—** The tract on moralitj%"—lend-
ing its name to the first volume of the Digha.^ On another
occasion Potaliputta, the wanderer, called on Samiddhi, and
informed him thus: "According to Samana Gotama, as I

actually heard him saying, Kamma either by way of deed or
bv wav of word is no Kamma at all, the real Kamma beinff

by way of thought or volition only. For there is an attainment
after having reached which one feels nothing (i.e. which trans-

cends all sensible experience and pleasure and pain)."
'^ Speak not friend Potaliputta thus, speak not of him in

this manner. Please do not misrepresent our teacher's point

of view, for that is not good. He would never have said so."
** But tell me, friend Samiddhi, what a man will experience

time of the Buddha."
Wander

2 Dlgha-Nikaya, T, p. 2.

3 Majjhima-Nikaya, III, pp. 207-8.

* Ibid,, Samagamasutta, II, pp. 243-4.

B •* Sabba papasaa akaranam, Kusalaasa upasampada
« " The Dialogues of the Buddha." II, pp. 3-26.

— ij
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as the consequence of his deliberate action by way of thought,

word and deed." "Pain/' was the reply.i

When a report of this discussion was submitted to Buddha

he regretted that the muddleheaded Samiddhi had given such

one-sided answer to the second point of the wanderer, whom
he had never met in his life. For the right and complete

answer would in that case have been, that ' he will experience

either pleasure or pain or neither pleasure nor pain.' But as

regards Samiddhi's reply to the first point, he had nothing

to sav against it.

Be that as it may, the fact remains that the wisdom and folly

of Samiddhi, yet b^ young learner, formed the argument of

Buddha's longer analytical exposition of the all-important

subject of Kamma, which he termed the Mahakammavihhanga'^

in contradistinction to his shorter exposition, the Culalcamma-

vibhanga,^ which was addressed to a young Brahmin scholar

named Subha. Thus it can be established that the Mahakam-
mavibhanga was the Sutta basis of the Abhidhamma Exposition

of the Sikkhapadavibhanga which is incorporated in the second

book of the Abhidhamma Pitaka.* But as a matter of fact,

both these expositions have left their stamp on subsequent

exegetical literature as is evidenced by the Nettipakarana and

the Atthasalini ^ and other such works. Scanning the matter

closely we can say that Buddhaghosa's exposition of kamma in

his Atthasalini is really the meetmg-place of both.^

The Majjhima Nikaya contains many other illuminating

expositions of Buddha, notably the Salayatana Vibhanga,'^ the

Aranavibhanga,^ the Dhatu Vibhanga^ and the Dakkhina

Vibhanga/^ which have found their due places in the Abhidham-

ma literature, ^^ supplemented by higher expositions. They

also have found their way into the later commentaries includ-

ing, of course, the monumental works of Thera Buddhaghosa.

Then we have from Thera Sariputta, the chief disciple of

Buddha, a body of expositions of the four Aryan truths, the

Saccavibhanga 1^ or Saccaniddesa,^^ which has found its due

place in the second book of the Abhidamma Pitaka, where it

has been supplemented by a higher exposition (Abhidhamma

> The rendering is not literal, though substantially faithfi

2 Majjhima Nikaya, III, pp. 207-215.
3 Ibid., Ill, pp. 202-206. Nettipakarana, pp. 182-183.

* Vibhanga, pp. 285-291-
6 Atthasalini, pp. 64-68.
« Majjhuna Nikaya, pp. 215-222.

7 Ibid., pp. 230-237.
8 Ibid., pp. 237-247.
ft Ibid., pp. 70-73.
10 Vibhanga, pp. 70-73; pp. 82-90. Cf. DhStukathS, etc.

n Majjhima Nikaya, III, pp. 248-252.^
12 Mahasatipatthana Suttanfca Dighamkaya.
13 Vibhanga, pp. 99-112.
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bhajaniya) based upon the sutta exposition.' Sariputta^s

exposition contains many of the stock-passages, or the older

disconnected materials with which the whole of the Pitaka
literature, as we may reasonablj^ suppose, was built up. Tliis

piece of independent commentary has been tacked on to the

Satipatthana Sutta, itself a commentar3\ and furnishes a
datum of distinction between the Satipatthana sutta in the

Majjhimanikayaand the Mahasatipatthana sutta in the Digha-

Nikava.
A complete catechism of important terms and passages of

exegetical nature is ascribed to Sariputta and is familiarlj^

known as the Maha Sangiti Suttanta/^ of vrhich a Buddhist

Sanskrit version exists in Tibetan and Chinese translations

under the name of Sangiti Parayaya Siitra. The method of

grouping various topics under numerical heads and of explaining

by means of simple enumeration, invariably followed by Thera

Skriputta in the singularly interesting catechism above referred

to, characterises two of the older collections, the Saiiiyutta and

the Anguttara and certain books of the Abhidhamma Pitaka.

notably the Puggala Pafinatti, the materials of which were

mostly drawn from the Anguttara nikaya. This is a fact which

alone' can bring home to us the nature of Sariputta's work

in connection with the Pitaka literature. But Sariputta does

not exhaust the list. We have to consider other renowned

and profoundly learned disciples of Buddha, among whom
some were women, who in their own way helped forward the

process of development of the commentaries. Take for ex-

ample the case of Thera Mahakaccayana, w^ho was allowed

to enjoy the reputation of one who could give a detailed ex-

position of what was said by Buddha in brief.^ The Majjhima

Nikaya alone furnishes four exegetical fragments* written by

Mahakaccayana, which are of great value as forming the

historical basis of the three later works,^ two m Pali and

one in Buddhist Sanskrit, which are all ascribed to him. The

few fragments by Mahakaccano (Mahakaccayano) which have

reached us are important for another reason, as exhibiting

the working of the human mind in different directions. It

is interesting to note that Mahakaccano, so far as we can

judge from these older fragments, seldom indulges in mechanical

enumeration and coining of technical terms as Sariputta did.

1 Vibhahga, pp. 193-205.
,

2 Digha Nikaya, III. See for references Prof. Takakosu s highly

instructive article on the Sarvastivadins in J.P.T.S., 1905, p. 67.

» Pahoti C ayasma Mahakaccanoimassa Bhagavata gamkittena

uddesassa udditthassa vittharena attham avibhattassa vittharena atthara

vibhajitum Vibhajjanamhi Kaccano, Dipavamsa ed, by Oldenberg, p. lOH,

C,P. Etadaggavagga, Anguttara Nikaya.
* Majjhiriia Nikava, I, pp. 110 F. ; HI. PP- 78. 194, 223

& Viz. Xettipakarana, Petakopadesa, JnanaprasthSna bastra.
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He, on the contrary, confined himself to bringmg out the inner

significance and true philosophical bearing of Buddha's first

principles.

Then we have to make our acquaintance with Theta

Mahakotthitha, who was an authority next to none but Buddha
himself on Patisambhida or methodology of Buddha's analytical

system. He gives us the characteristic marks or specific differ-

ences of current abstract terms signifying the various elements

of experience.' He warns us at the same time agamst a possible

misconception. Reason, understanding, perception, sensation

and so forth are not entities. They are not dissociated, but all

are inseparably associated^ in reality. The first part of Maha-
kotthitha's explanation may be said to be the historical founda-

tion of the Lakkhanahara in the Nettipakarana, of some pas-

sages in the Milinda-Panho ^ in the commentaries * of Buddha-
ghosa; we have similiar contributions fromMaggallana. Ananda,
Dhammadinna and Khema, but we need not multiply instances.

A careful examination of the contents of the second book
of the Abhidhammapitaka has proved be3'ond doubt that there

is no hard and fast line between the Sutta and the Abhidhamma
Pitakas, the division resting mainly upon a difTerence of modus
operandi. The Abhidhamma method was based upon, and
followed closely in the line of, the Sutta exposition, which is

evidenth^ earlier. It goes without saying that the difference

between the two methods is not only one of degree, but at

times, one of kind. In spite of the fact that the Abhidhamma
exposition is direct, definite and methodical, we cannot say

that in all cases its value is greater than the Sutta exposi-

tion. There will always be a difference of opinion among Bud-
dhist scholars as to whether the Abhidhamma books contain

the genuine words of Buddha Gotama.^ It is nevertheless

certain that the major part of that literature is based upon the

teachings and expositions of the great teacher. There may be

a Sariputta or some other unseen hands at work behind the

scene, but on the whole, the credit, as history proves it, belongs

ultimately to Buddha himself. The whole of the Abhidhamma
Pitaka has been separately classed by Buddhaghosaas Veyyaka-
rana or Exposition. We are told that this class comprises also

the gdthaleBs or prose suttas which are not found in the, re-

maining eight classes of early Buddhist literature.^ The fore-

going discussion has shown that the Vedallas need not be

1 Pajanati pajanatiti tasma panflava ti vuccati • . .

Vijanati vijanatiti ...... tasma vintlananti vuccati . . .

Majjhima Nikaya, I, p. 292,

2 Ibid.—Ime dhamma samsattha no visamsattha
ft Milinda Panho, p. 62. (Edited by Trenckner).
* e.g. Sumangala-vilasini, I, pp. 62-05.
5 See for a learned discussion on the subject among the Theras,

Atthasalini, pp. 29-31.
fl Sumangala-vilasini I, p. 324 ; Atthasalini, pp. 25-2G.
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grouped as a separate class. There is no reason why the Cula-

vedalla and the Mahavedalla suttas in th^ Majjhima Nikaya
should not be included in the veyyakarana class. At all events

it has been clearly proved that in the Tripitakas, excluding the

Kathavatthu, which was composed in the 3rd century B.C.,

we have two layers, so to speak, of Veyyakarana, viz. the Sutta-

bhajaniya and the Abhidhamma bhajaniya. Khandha, Vibh-

anga, Niddesa—these are but diflferent synonyms of the same
term. That is to say, the suttas containing terminology,

definition, enumeration or explanation, whether with or with-

out such names as Khandha, Vibhanga, Niddesa, constitute the

first great landmark ; and the six x\bhidhamma books, largely

based upon the suttas, the second landmark in the history of

the Buddhist commentaries. The third landmark is not so

easy to determine as the first or the second. Here we have a

choice between a few works ' ascribed to Mahakaccano and the

Kathavatthu of which Thera Moggaliputta Tissa is said to be

the author. As regards the date of the latter, it is pretty

certain that the book was composed about the time of the third

Buddhist council held under the auspices of King Asoka. The

case of Mahakaccano's works is somewhat different. A careful

survey of the Petakopadesa which is still buried in manuscripts

shows^^ that whatever its date of composition, it is a supple-

mentary treatise to the Nettipakarana of which a beautiful

edition in Koman character is given to us by Prof. E. Hardy.

A Buddhist Sanskrit work, the Jnanaprasthana Sastra, by

a Mahakatvavana, is held, as Prof. Takakusu informs us, as

an authoritative text by the Sarvastivadins. This Sastra is

mentioned by Vasuvandhu in his Abhidharmakosa * as one

of the seven Abhidhamma books. The work was translated

into Chinese by Sanghadeva and another in A.D. 383. Another

translation was made in A.D. 657 by Hiuen Tsang, who trans-

lated also the Abhidharmamahavibhasasastra, a commentary

on Mahakatvavana's work composed during the council under

Kaniska.s The Chinese traveller tells us that the Jnanapras-

thana sastra was composed 300 years after the death of

Buddha. Buddhist scholars have yet to settle the question

whether or not Jiianaprasthana has anything in common with

the Nettipakarana or with Patthana, the seventh book of the

Abhidhammapitaka. The Netti, as we now have it, contains a

section named Sasanapatthana which embodies a classihcation

of the Pitaka passages according to their leading thoughts.

1 Hardy. Introduction to the Nettipakarana. p. 33. F- I- Kaccay.

anapakaranam, Mohanenittipakaranarfa. Nettipakaranam. Cuttanemtti,

petakodesa, and Vannaniti.
2 E. Burnouf's Introduction, p. 447. ..

3BearsBaddhistRecord3,J, pp. 174-175. Cf. Bunyunanjio s Cata-

logue, Sub. No. 263.
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Judging from the valuable extract from the Jnanaprasthana
given by Prof. Takaktisu we can decide once for all that

the work is not identical with the Pali Abhidhamma book
Patthana, though presumably it bears some relation to the

latter. The Netti and Jnanaprasthana have many points in

common, as they were written to serve a similar purpose.
In the opening paragraphs or pages of his two books,

Mahakaccayana frankly states that his work was not to start a
new idea but to produce a systematic analytical exposition of

the exj)ressions of others (paratoghosa).^ The parikkharahara *

of the Netti is a chapter based upon the patthana, though
it throws new light on the subject of causal correlation. As
appears from the section on Nayasamutthana, Mahakaccayana
refers to the Buddhist schismatic or heretics (Ditthicarita

asmirh sasane pabbajita), whom he sharply distinguished from
the outsiders (Ditthicarita ito bahiddhapabbajita). Such a
thing as this is not possible within the first century of Buddha's
Nibbana, It presupposes the four nikayas and all other older

books of the three pitakas from which it has quoted several
passages. Without going into further details, we will not be
far from the truth to suppose that the works of Mahakaccayana
were indeed a connecting link between the Tripitaka on one
side and all subsequent Buddhist texts on the other. Thus if

we have to choose between his works and the Kathavatthu, the
priority must be said to belong to the former.

The Kathavatthu, which is a Buddhist book of debate
on matters of theology and philosophy represents the fourth
landmark. Buddhaghosa's^ plea for affiliation of this signifi-

cant text to the Pali canon is ingenious enough. Buddha
laid down the main propositions (Matika) which were discussed
later by the adherents of different schools of thought.* It

m a}'' however be doubted whether a book of controversy such
as the Kathavatthu can be regarded as a landmark in the
history of the commentaries. But a closer investigation will

make it evident that this book of controversy is looked upon
in one way^ as no more than a book of interpretation, as Maha-
kaccayana ^ rightly points out that the Buddhist heretics, in

spite of their individual differences, agreed in so far as their

regard for the teachings of the master was concerned. The few
specimens of controversy which the Kathavatthu has embodied
exhibit that both sides referred to Buddha as a final court of

appeal. All have quoted passages from the canon, though
their interpretations differ widely. Next we have to think of

the ** Questions of King Milinda" (Milinda-Pafiho), which is a

* B. M. Barua's Prolegomena to a history of Buddliist Philosophy,
pp 10,42.

2 Nettipakarana, pp. 78-80. 3 Ibid., pp. 110-112.
• Atthaaalini, pp. 4-6, 6 Nettipakarana, p. 112.
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romantic dialogue between king Menander and Thera Nagasena.

It presupposes the Kathavatthu and may be regarded philo-

sophically as a richer synthesis of isolated movements of

Buddhist thought than the former.

^

The time when the Milinda Pafiho was composed and

when Buddhaghosa was writing out his own works, quoting

various Sinhalese commentaries,^ can be pointed out as the

sixth landmark. Besides these Ceylon commentaries Buddha-

ghosa has made casual reference to the opinions of the Digha-

bhanakas.s the Majjhima Bhanakas* and other such schools

of Theras. In his introduction to the Sumangalavilasini* he

gives us a short account of these schools of Theras which were

originally but so many schools of recitation rather than of

opmion. In the background of Buddhaghosa's works which are

catalogued here as the seventh landmark; there are the whole of

Tripitaka, the works of Mahakaccayana, the Kathavatthu,

the Milinda-panho,« the Tannattivada of teachers other than

the Theravadins,'' certain Vitandavadins, Pakativada Mtii©

Sankhya or the voga system), and the views of Bhikkhus of Cey-

lon. To sum up : we have seen that there is evidence enough to

confirm the truth of the tradition that neither Buddhaghosa,

nor Thera Mahinda, nor the' Theras of old, were the origmators

of the commentaries ; but we cannot agree with them when

they all denv their claim to originality. The Niddesa which is

an old commentary on certain suttas in the Sutta Nipata can-

not compare favourably with Buddhaghosa's Paramatthajotika.

The Petakopadesa '0 of Mahakaccayana, of which a passage

is quoted bv Buddhaghosa, is not the Atthasalini. In justice

to all, we can say that Buddha himself, his disciples and their

disciples were those who prepared the way for great Buddlia-

ghosa, the commentator.

Chapter II.

Enquiries into Buddhaghosa's Commentaries.

A critical survey of Buddhaghosa's works suggests to an

inquiring mind many far-reaching questions of which very te^^^
1 Kathavatthu Commentary by Buddhaghosa ;

Vaaumitra's work on

the 18 schools, the Saraanadha Paracancakra by Bhavya etc.

« Vide " Buddhist Manual of Psychological Ethics, pp. xxiu-xxiv.

3 & + Atthasabni, pp. 151, 399, 407, 420.

S Sumahgala-vilasini, pp. 11-15.

e Atthasalini. pp. 112, 114, 119, 120, 122. 142.

" Puggala Pannatti Commentary, P-T.&-. PP- "'*"^''*-

8 Atthasalini (Ceylon Edition), pp. 3,90,9^,^41.

Puggala Pannatti Commentary (Ceylon Edition). P"
l.^^-, ,, . ^^^^

"Titthiyanam anupakatipurisadikassa va" (Visuddhimagga,

p. 407).
«c

mulakora

nam lokapsati/' p. 406.

iO Atthasalini, p. 165; Petake Vuttam.
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have indeed been hitherto examined or answered. Perhaps

the most important of them is this :—How far has Buddhaghosa

revealed himself in his commentaries headed by the Visuddhi-

magga ? In other words, what historical data of Buddhaghosa's

life can be culled from his works ? Other questions that may
arise are all subsidiary to this. We may ask, for example, (1)

Supposing, as the Mahavariisa would have us believe, that

Buddhaghosa was born in a Brahmin famil}^ of Gaya, mastered

the Vedic literature with all its auxiliary sciences and arts

and learnt the views of Patanjali so well that he could cite

them verbatim, it is to be inquired :—Can we find any trace

of the influence of Brahmanic culture and of the system of

Patanjali on his works ? (2) Where did he meet Thera Revata,

who converted him to the Buddhist faith after defeating him
by arguments in a philosophical discussion ? (3) Can we adduce

any substantial proof in support of the tradition that he ^^'rote

his" Atthasalini while in India ? (4) What reminiscences of

Ceylon are to be found in his commentaries ? (5) What light

is thrown by his works on the social, political, philosophical,

literary, and artistic history of India of his time ? (6) What is

the relation of Buddhaghosa to Buddhadatta and other teach-

ers of South India in regard to the interpretation of Buddhist

philosophy ? (7) What are his special contributions to Buddhist

or to Indian philosophy ? (8) In what way was Buddhaghosa a

connecting link between Northern India, the Deccan and Cey-

lon^? (9) Can we discover in Buddhaghosa any anticipation

of Sankara ? (10) What is the place of Buddhaghosa as a writer

and philosopher in the history of India, particularly in the

history of Buddhism ? (11) How is it that Buddhaghosa makes
no reference to Mahayana Buddhism ? (12) What is the imme-
diate background of Buddhaghosa's philosophy ? (13) What is

the indebtedness of Buddhaghosa to the Buddhist kings and
teachers of Ceylon ? As each of these questions requires a

separate paper, we shall content ourselves in the following

pages with attempting to answer onh^ one with the help of the

records well within our reach.

Chapter III.

Buddhaghosa in his Commentaries.

Buddhaghosa has left for us no other record of his life than

his commentaries. The information that comes from other

sources is meagre. Mr. Gra}^ was the first to collect in hi

Buddhaghosupatti some references to his life from the Maha-
variisa, the Sasanavamsa, and the like. The accounts given in

these works are hardly anything but anecdotes which may
% be summed up as follows.

Buddhaghosa was born in a Brahmin family in the vicinity
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of the Bodhi terrace. He was brought up during his early

years in Brahmanic tradition. He mastered the three Vedas

"together with all the supplementary works on sciences and

arts. He was an adherent of the system of Patanjali previous

to his adoption of the Buddhist faith. Following the usage

of his time he wandered about the country as a sophist. He
called at a monastery where he happened to meet a Thera

Revata, who is said to have defeated him in a philosophical

discussion. He studied the Pali Tripit aka under Revata. He

TVTote a philosophical treatise entitled the Nanodaya. He also

wrote a commentary on a certain section of the Dhamma-

sangani under the name of the Atthasalini. He was engaged in

writing a Parittaatthakatha when Thera Revata urged him to

go to Ceylon. The Sasanavariisa tells us that he accidentally

met on the way Thera Buddhadatta who was then returning

from Ceylon.' at i,-

Buddhaghosa visited Cevlon during the reign of kmg Maha-

nama: the sole object of his journey to Ceylon was to retran-

slate the Singhalese commentaries mto Magadhi. He studied

the Singhalese commentaries under Thera Sanghapala of Maha-

vihara at Anuradhapura. There he produced the Visuddhi-

magga which is esteemed as an Encyclopsidia of Buddhism.

After that he spent his time at the Ganthakara Monastery

where he composed all his commentaries : thereafter he returned

to India It is recorded in the Sasanavaihsa that Buddhaghosa

was a native of Ghosagama near the Bodhi terrace^ The Brah-

min Kesi was his father and Kesiya his mother. The primary

object of his voyage to Ceylon was to retranslate the Tnpitaka

into Pali. The Mahavarasa is silent on these details.

Buddhaghosa is reticent about himself. He nowhere tells

us who he was or where he was born. There are occasional

references to Ceylon and to his teachers and friends, from

which nothing definite can be inferred regarding his ovvn life.

That the Visuddhimagga was his first production in Ceylon

is beyond dispute. In the preface to his Samantapasadika

the commentary on the Vinaya Pitaka, he tells us thai th..

was the first commentary he wrote on the canonical texts. He

Sves an apoLgy for undertaking to write a commentary on

the Vinaya Pitaka first in reversal of the usua order of Dham-

ma and Vhiava He says that Vinaya is the foundation of the

Buddh St fa!S The Samantapasadika was fol o.^d by his

J^nU on the fourX^^^T^^^^
^'S^l^a

'liUrThrJ^taTa tmmLuary was evidently composed

Wore 'the Paramattojyotika.^ being a serial commentary on

1 Sasanas'amsa, page 29. a„:»u v„i t r,o^n 91 " Esa.
2 Paramatthajotika. II. Ed. Helmer Smith, ^ ol. I, page 21. l<.sa

j atakatthakathSyam vutta idha na vitthanta.
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certain books of the Khuddakanikaya. His later commentaries
refer to his earlier ones ^ and all presuppose his Visuddhimagga.^
Hence a concordance of them mav be an invaluable aid to the
study of Buddhaghosa and his works.

Buddhaghosa was an inhabitant of south Behar. This
part of the tradition may be taken for granted. His connec-
tion with a Brahmin family and with Brahmanic tradition is

undeniable. The evidence of his commentaries amply testifies

to the fact. His comment upon the Pali passage ^ relative to

the supplementary treatises of the Vedas could not be expected
from one who was not conversant with the whole of the vedic
literature. His emphasis on Vinaya is another proof of the
influence of his previous learning. His definitions of killing, theft
etc. shows an enormous improvement on older expositions.
Buddha as a psychologist was quite content with the definition
of Kamma as volition (Cetana Bhikkave vadami Kainraam).
Buddhaghosa framed a definition accordingly.* But, as appears
from his explanation, for him an action is no action until

the will is actually manifested in conduct,^ which goes to prove
that his point of view was juristic or practical.

The tradition telling us that he was an adherent of the
system of Patanjali also seems to have historical accuracy.
He is insolent throughout his works in his attacks on Pakati-
vada, i.e. the Sankhya or the Yoga system. He shows ex-
travagant zeal for differentiating the Buddhist conception of
Avijja from the Pakativadin's conception of Pakati as the
root cause of things,^ and the Buddhist conception of Nama-
rupa from the outsider's conception of Purisa and Pakati.
He betrays nevertheless his previous relation with the Sankhya
and the Yoga systems. His conception of Namarupa is verit-
ably like the Sankhya conception of Purusa and Prakriti.
Even the very simile of the blind and the lame by which the

4 Sumangala-vilasini, I, p. 70. *' Atthakehi samantapasadikain
Vinayatthakatham gahetabbarh." Puggala-Pafinatti commentary, p. 222.
**Ayam Anguttaratthakathayam nayo." See also p. 247 ; Atthasalim
refers to the Samanta-Pasadika, pp. 97, 98, also p. 71 to the Vibhanga
Commentarj', p. 407.

« Atthasalini, pp. 1G8, 183, 186, 187, 190, 198. Sumangala-vilasini, I,

p. 2. Puggala-Patinatti, p. 254 etc.

3 Sumangala-vilasini, I, pp. 247-248. ** Mahapurisa-lakkhanan ti

mahapurisanara Buddhadinam lakkhanadipakara dvadasasahassagandha-
ppamanam sattham."

Ibid.,_pp. 69-80, Atthasalini, pp. 85-182. Paramatthajotika, I. pp, 23-

37. *' panopana-sanoino jivit-indriyupacchedaka-upakkama-saiimtthapikS
kayavaci-dvaranam annatarappavatta vadhaka-cetana pandtipato."

fc e.g Sumangala-vilaeini-*' Tassapanca sambhSra honti ; " panopSna-
sannita Vadhaka-uttam-upakkaraa-tena maranam ti."

« Visuddhimagga, Ceylon edition, pp. 407-8. Atthasalim (P.T.S.), p.
180. ProlefTo«ie a, od. cit., p. 43.
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two conceptions are illustrated is the same.' It might be
argued that Buddhaghosa based his conception on the author-
ity of the earlier Buddhist thinkers, notably Nagasena and

' Asvaghosa.^ But who can deny that the Buddhist thinkers,

too, were greatly influenced by the Sankhya line of thuiking ?

Indeed taking into consideration all the available evidence, we
cannot but agree with M. Oltramare in maintaining that the
Buddhist conception of Namarupa was from a certain date
steadily tending towards the Sankhya conceptions of the Puru-
sa and Prakriti. It would be going too far away from our
immediate object to institute an enquiry into the relationship

between the Buddhist philosophy and mode of self-realization

on one hand and the Yoga system on the other. Accepting as

a working hypothesis that the relationship is in many respects

very close, we need not stretch our imagination to realize how^

Buddhaghosa easily passed from the old to the new. The
fact of Buddhaghosa being thus a connecting link between the

two sj^'stems is enough to accord to him a very important place

in the history of Indian Philosophy. Buddhaghosa enriched

his Buddhist heritage with fresh materials from other sj'stems
;

consider, for example, his use of the term ''Samuha/' which
reminds us at once of Patarijali's Mahabhasya.^ There are

many other similar passages.* The student of Buddhaghosa
can judge foi himself the great scholar's tender regard for his

friends in Ceylon, his devotion to his teachers, his gratitude to

his patrons, his meekness of spirit, his resourcefulness, his vast

erudition and other traits which characterize a great teacher of

mankind. Although it is not definitely known at what age he

died, it is conceivable that he lived long enough to see his labours

amply rewarded, enjoy the world-wide fame that he so well

deserved. He did not live in vain. As long as Buddhism
remains a living faith among mankind Buddhaghosa will not

cease to be remembered with reverence and gratitude by Bud-

dhist peoples and schools. We shall touch on just one more

point before we conclude. Buddhaghosa is perhaps the greatest

of celebrities of the Mahavihara at Anuradhapura, but it remains

yet to determine his place in the history of the relation of

I Cf . The passage quoted in Vyasa's commentary on Yoga Sutra III,

44. ** Samanva viseshasamudaotradravyam sarauhahpratyastamita bhe

davayavanugatah fiariram vriksho Yutham vanamiti .... Ayutasiddha-

vayava bhedannatah samuha dravyam iti patanjalih-" Atthasalini, p, 61-

** Samuhasankhato pana samayo
anekesam sahuppattirn dfpeti."

Cf. p. 305 or Sangahasaddo, p. i. Cf. Ibid., p. 167, " pathaT,i kayo

pathav-i samuha va

"

* ., - . i ^

a Paramatthajotika II, Vol. I, p. 169. "Athava sante na kurute

iti sante na sevati ti attho yatha rajanam sevati ti etasmun atthe

rajanam rSjSnarh pakurute ti saddavidu mantenti." It is an application

of the rule of Panini 1-3-32. •* gandliaiiavakshapana seyana sahasikyS

pratiyatna prakathanapavo gashu krinah." Cp. Bhattikavya, \ HI, 18.
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2

Northern India with the Deccan. In the epilogue of his

commentary on the Vinaya. Pitaka he tells us that he com-

pleted his great work in
'^

the 21st year of the reign of king

Sirinivasa of Ceylon who was his benevolent royal patron.*

Perhaps he refers to the same king under the name of Siri-

kudda in the epilogue to his commentary on the Dhammapada/'
It is left to further research to settle whether or not Sirinivasa

was another name of king Mahanama,^ during whose reign

he visited Ceylon according to the Mahavariisa, The Revd
Bhikkhu H. P. Buddhadatta is of this opinion. He points out

that nowhere else is mentioned a king of Ceylon by the name
of Srinivasa or Sirikudda,

Buddhaghosa refers to king Dutthagamani Abhaya,* the

national hero of Ceylon, and to king Coranaga,^ son of king Vat-

tagamani. He also makes mention of a king Mahanaga whose

munificent gifts in connection with the art of healing at

Penambarigana had won for him a lastmg fame ;^ king Maha-

naga is perhaps no other than king Buddhadasa, father of king

Mahanama mentioned in the Mahavamsa (Chap- XXX. 171)-

Thera Buddhadatta, another celebrity of the Mahavihara

of Ceylon, was probably an elder contemporary of Buddhaghosa.

He was an inhabitant of Cola kingdom, situated below the

Kaveri. He tells us that his royal patron was king Accuta-

vikkanta of the Kalamba dynasty. All his works were written

at the famous monastery erected by Venhudasa or Kanhadasa
on the bank of the Kaveri.''

It is doubtful if the two teachers met each other either

in India or elsewhere. They drew materials from the same
source no doubt. This fact can well explain why the Visud-

dhimagga and the Abhidhammavatara have so many points

in common. In point of fact the two teachers wrote indepen-

dently of each other. Nevertheless, whether prior or posterior,

the Abhidhammavatara of Buddhadatta can be safely regarded

as a catechism of the last portion of the Visuddhimagga. Bud-

dhadatta, too, used the simile of the purblind and the lame

as an analogy of the relation between nama and rupa.^ Bud-

dhadatta's division of term into samuha and asamuha is another

interesting point.^ It will be remembered that such a division

of terms as this was far in advance of older classifiqations

^ Vinnfipana, Visuddhimagga, A. p, 4. Buddhadatta, p. iv.

** Palayantassa sukalam lankadiparn nirabbudam Ramo sirinivasassa

samavisatime kheme jayasamvacehare ayan.
^vaddha ekavisamhi sampatte parinitthita ti."

2 Ibid., p. iv. Dharamapada Commentary, P.T.S, p. i.

3 Ibid., pp. 4, 5.

* Atthasalini, p, 81.

5 A: 6 Ibid., p. 399,
T Abhidhammavatara, P.T.S.,pp. 13, 14, IG and 17-

• AbhidhammavatBra, P.T.S., p. 115.
» Ibid., pp. 82-3.
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embodied in the Puggala Pannatti commentary.' Supposing
that Kumara Gupta of the Imperial Gupta dynasty was a con-

temporary of king Mahanama of Ceylon and that Buddhagho^^a

was a younger contemporary of Thera Buddhadatta, it follows

that king Accutavikkanta of Kalamba Dynasty was a contem-
porary of Kumara Gnpto..

It is conceivable that the Buddhist monastery where
Buddhaghosa met Thera Revata was situated somewhere in

South India, say, near the upper banks of the Godiivarl. Buddha-
ghosa's knowledge of South India below the Godavari is next

to nothing. Only in one place he records that the Gudavarl

was the border line between the territories of two Andhra
Kings, that is to say, between Assaka and Alaka or Mulaka.^

In the Ohandogya 'Upanishad we read that King_ Kekaya of

Asvaka w^as an elder contemporary of ITddalaka Aruni.^ The
Ramayana points to Rajagriha as the capital of Asvaka, which

Avas undoubtedly a confusion on the part of Valmiki. The
Ramayana also points to a matrimonial alliance betw^een

Kosala and Asvaka. It is difficult to imagine the possibility

of an intermarriage between an Aryan prince and an Andhra
princess. Thus it would be more true to fact to suppose that

as far back as the eighth century B.C. Asvaka was an Aryan
kingdom. The Parayamvagga of the Suttanipata speaks of

a trade toute or a sort of trunk road extending from Savatthi

to as far south as Patitthana.* In Buddhaghosa'a time Asvaka
and Mulaka were two Andhra kingdoms.

The scene of Buddhaghosa's career as a scholar in India w^as

confined between the Ganges on the north and the Godavari
on the south. These tw^o rivers were uppermost in his mind.*

Elsewhere he defines southern Provinces (Daksinajanapada)

in the Dekkhan (Dakkhinapatha) as a tract of land lying to

the south of the Ganges.® His personal acquaintance with the

Andhra countries is evident from his detailed account of an

island in the midst of the Godavari.'' In an interesting passage

of the Sumafigala-Vilasini^ he has described apparently a local

aboriginal custom of bleaching human bones.® Moreover we

cannot fail to find in him anticipations of the Mayavada of

6ankara. Matter summed up in terms of the four gross ele-

ments is unknowable. The impressions Avhich we have of

matter are mere appearances. If our hypothesis be true,

it will be a most fruitful enquiry, in the immediate future, to

determine how Thera Buddhaghosa was a connecting link

between Northern India, the Dekkhan and Ceylon.

1 Cf. Puggala Pannatti Commentar5% P.T.S., p. 173.

2 Paramatthajotika, II. Vol. II, p. 581.
, . ^ ,.

5 Chandogya IJpanishad V. II. 4. * See Buddhist India, p. 103

6 Atthasalini, p. 140. * Sumangala-vilasim, I, p. 26o.

7 Paramatthajotika. II, Vol. 2, p. 581.

S Sumaneala-vilasini, I.P. ** Dhopananti." .
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6. Influence of the five heretical teachers on
Jainism and Buddhism.

By BiMALA CiiARAX Laav, M.A.J M.R.A.S.

In view of the scanty documents available it is still an open
question as to whether an extensive research can be instituted

with regard to the influence of the doctrines of the five heretical

teachers on the development of Jainism and Buddhism. So far

as I can recollect Prof. Max Muller was the first to attempt to

assign a definite position to them in the history of the six sys-

tems of Indian philosophy. With all deference to that great

scholar, I must say that he has hardly succeeded in establishing

the precise relation in which these teachers stand either to the
history of the six systems of Indian philosophy or to that of

Jainism and Buddhism. A short account of the six heretical

teachers (including Mahavira) appears in Rockhill's Life of the
Buddha ^ drawn from the Tibetan translation of the Samanna-
phala Sutta. Mr. Rockhill gives in his Appendix extracts from
the Jaina Bhagavati XV. on the intercourse between Mahavira
(Nigantha Nathaputta) and Gosala Mankhaliputta, and also an
account of the doctrines of the six heretical teachers according

to two Chinese versions of the Samannaphala Sutta. But he

too does not endeavour to solve the real problem in hand. The
same remark applies to Spence Hardy, Dr. Oldenberg; and
other Buddhist writers who have been content with furnishing

us with a mere legendary account of them. Prof. Jacobi in his

Introduction to the Jaina Sutras, pt. II, p. xxvii F, is the

first to call our attention to the great importance of these

teachers. **The records of the Buddhists and Jainas about

the philosophic ideas current at the time of the Buddha and
the Mahavira, meagre though they be, are of the greatest

importance to the historian of that epoch. For they show us

the ground on which and the materials with which, the great

religious reformers had'to build their systems The considerable

similarity between some of these.heretical doctrines on the one

side and Jaina or Buddhist ideas on the other, is very sugges-

tive, and it favours the assumption that the Buddha as well as

Mahavira owed some of their conceptions to these very heretics."

Alluding to these significant words of Prof. Jacobi, Dr. Rhys

Davids remarks, '' the philosophical and religious speculations

contained in them (that is, the Buddhist and Jaina records) may
not have orijrinalitv, or intrinsic value, either of the Vedanta

1 pp. 100-105.
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or of Buddhism. But they are none the less historically im-

portant because they give evidence of a stage less cultured and

more animistic, that is, earlier. And incidentally they will

undoubtedly be found, as the portions accessible already show,

to contain a large number of important references to the an-

cient geography, the political divisions, the social and economic

conditions of India at a period hitherto very imperfectly

understood," '

Besides Prof. Jacobi we must also mention Mrs. Rhys

Davids as a writer, who has made a very serious attempt to

discuss the manner in which these teachers paved the way even

by their sophistry for the great Buddha. The Buddhist records

earlier as well as later abound in incidental references to a

-number of teachers mentioned promiscuously as the six Tithi-

yas or Tirthikas. Some of these records can hardly bear the

scrutiny of critical research, inasmuch as they tell us in various

ways that the fame of these teachers faded awaj^ before

the rising glory and dazzling brilliance of Buddha's career. For

instance, in the Jataka,^ these teachers are contrasted with

Buddha Gautama as a filthy crow in comparison with the

painted, well -trained and sweet-voiced peacock.

Milinda Panho, (The Question of the king Milinda), which

can be dated the second century of the Christian era, contains

a, spurious account of the six Titthiyas which leads us back

to the Samaiinaphala Sutta that might be taken as the most

t\T)ical of genuine Buddhist fragments. Meagre as the account

in the Sutta is, and as there is a great possibility of misconcep-

tions on the part of the Buddhist writers about their opponents'

views, we must be careful not to come to a conclusion on the

basis of the Samannaphala Sutta alone. That is to saJ^ its

evidence must be accepted with due care and we must see that

it tallies with other passages contained in the Canon. Of the

six teachers, Jaina Augas unfortunately only mention Makkhali

Oosalaputta and Nigantha Nathaputta (identified with Maha-

vira). But there are striking passages here and there embody^
ing the doctrines of the teachers though their names are not

expressly mentioned.
In the Samannaphala Sutta and other older Buddhist

Suttas, the six teachers are spoken of in identical terms as *' the

head of an order, of a following, the teacher of a school, uell-

known and of repute as a sophist, revered by the people, a

man of experience who has long been a recluse, old, and well-

stricken in years.*' (The Dialogue of the Buddha, Vol IT, p. 66).

The Mahasakuladayi Sutta of the Majjhima Nikaya^

alludes to Maaradha as seethins: with speculative fervour stirred

1 Buddhist India (Rhys Davids), pp. 163-164.

2 Jataka (FausboU), No. 339. Vol. ITI, pp. 126-128.

3 p. 2, Vol. 11 (P. T. S).
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up by these Titthiyas. The same Sutta points out that the

disciples of these teachers carried on philosophical discussions

with indomitable energy and boldness characterising the spirit

of the age. In spite of the general tendency of the Jaina works

to paint Gosala in dark colours, the Bhagavati had to admit

that Gosala attained Jinahood and that he was recognised as a

teacher at Savatthi some two vears before Mahavira. In the

Sabhiya Sutta of the Suttanipata,' a wandering teacher named
Sabhis^a asked Buddha if he was younger in age than the six

distinguished teachers and junior to them by renunciation.

Samana Gotama simply e\aded the question by telling the

wanderer that seniority went by wisdom and not by age (S.N.

edited by Fausboll, pp.* 91-92). But we have another important

passage which de6nitely states the fact that the Samana Gotama

em

was a younger contemporary of these six teachers.

The Samagama Sutta of the Majjhima Nikaya' and the

Patika Sutta of the Digha Nikaya (Vol. HI) bear evidence to

the fact that Nigantha Nathaputta or Mahavira predeceased

Buddha by a few years. Dr. Hcernle conjectures that Mahavira

died some five years before the Buddha.' It follows from the

evidence of the Abhayarajakumara Sutta* of the Majjhima

Nika3'a that Mahavira was aware of the fact of jiissension

between Buddha and Devadatta.

the death of Bimbisara took place when Buddha had reached

the age of 72 years, and that Buddhadatta's agitations against

the Buddha must be dated some time after this event.^^ Judg-

ing from this documentary evidence Dr. Hoernle's conjectures

would seem to have substantial historical accuracy. Mahavira

is said to have lived seventy -two years and Buddha is said

to have died at the age of eighty. Thus the greater part of

Mahavira's life coincides with that of Buddha. After carefully

examining the data supplied by the Jaina records, Dr. Hcernle

has come to the conclusion that Gosala Mankhaliputta had

become a far-famed teacher some two years before Mahavira

and that the latter survived the former by sixteen years."

Notwithstanding persistent insinuations as to Gosala bemg

formerly a disciple of Mahavira and as to his rupture with

his teacher' there is room for doubt if Gosala had ever been

a disciple of Mahavira. Wliile the malicious Jama accounts

deepened the mystery about the relation between the two

teachers, we can have recourse to the Buddhist writings for

more reliable information. The Buddhist fragments are unani-

mous in referring to them as the most distinguished sophists

1 p 91 (P T S) ^ Vol. II (P. T. S), p. 243.

3 I'jivikas (Hastings' Encyclopaedia of Religion and Ethics).

* Majjhima Nikaya, Vol. I, p. 392.

6 Kern's Indian Buddhism, pp. 38-39.

8 Upasakadasio, Tr., pp. 110-1 11.
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of the time, the recognised founders of the two separate schools,

namely the Ajivikas or Maskarms and the Niganthas (Jainas).

To the important question as to the precise relationship

betA\'een the two teachers we shall return later. At this stage

of our enquiry we can safely assert that Mankhali Gosala Avas one

of the older contemporaries of Mahavira. As regards the remain-

ing four sophists, it is not very easy to determme their dates.

On the authority of the Buddhist Suttas we can say no more

than that they were all amongst the older contemporaries of

Buddha Gotama. There are, however, a few passages in the

Buddhist Canon which furnish us with a clue to the date of

Sanjaya of the Belatthiclan. The Buddhist 8uttas make men-

tion of Sanjaya Belatthiputta, and of a wanderer named San-

jaya. The former is counted among the six heretical teachers

or Annatitthiya Paribbajakas, that is, the sophists belonging

to other schools, and the latter is alluded to as the previous

teacher of Sariputta and Maggallana who became, later on, the

chief disciples of Buddha Gotama. After closely examining

the import of some Buddhist passages of the Anguttara Nikaya,

it seems very probable that Sanjaya Belatthiputta was the same

person as Sanjaya the wanderer. It is needless to add that Kern

and Jacobi are of the same opinion on this point.' If so, it

follows that Sanjaya died shortly after the time when Sariputta

and Maggallana had joined (along with many disciples of San-

jaya, their former teacher) the Buddhist order in the second

year of Buddha's career as a teacher, that is, in the 37th year

of Buddha's life.^ Of course, we have evidence to prove that

though Sanjaya predeceased Buddha, a school survived at least

up till the reign of King Asoka.

Thus we see that Sanjaya Avas an older contemporary not

only of Buddha but also of Mahavira and Mankhali Gosala.

A Kavandhin Katyayana is mentioned in the Prosnopani-

shat as a younger contemporary of Pippalada to whom we owe

the outline of the Sankhj^a system of Philosophy.^

The nickname Kavandhin applied to the name of Katya-

yana is of some interest. Kavandhin or Kuknda was really

a nickname intended to distingufeh the famous sophist from

other teachers bearing his name.
Supposing that Kukuda Katyayana or Kavandhin Katya-

yana w^as a younger contemporary of Pippallada and that the

Buddha Avas a younger contemporary of Katyayana, it does not

seem improbable that Katyayana was of the same age as Sanjaya.

Prof. Kern relates a legend telling that Purana Kassapa com-

mitted suicide by throwing himself into the river with a large

Jar tied to his neck some time in the 42nd year of Buddha's

life* Kambal

« Kem*s Indian Buddhism, p. 32. ^ Kern's Indian Buddhism, p. 25.

3 Prasnopanishat, Pras. I. 1. * Kern's Indian Buddhism, p. 33.
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of the same age as Kukuda KatySyana. The series of dates

here suggested must be regarded as provisional and tentative.

It must be established by corroborative evidence of the inter-

connection of the doctrines of these six renowned sophists.

It is of little importance whether one teacher was born or dead

a few years earlier or later than another. What is of real

importance to the historian is the proof that these teachers

in spite of their divergences belonged to the same period of

thought-development in India and prepared the way for the

doctrine of Buddha.
It may be of some interest to note that the Buddhist

attitude towards Mahavira and his doctrine was not so hostile

as in the case of his predecessors. Buddhaghosa, the celebrated

Buddhist commentator; goes so far as to suggest that Maha-

vira's doctrine of Catuyama Samvara (four-fold Restraints)

has some good points in it. I am told b\- my friend Dr. B. M.

Barua, M.A., D.Litt. (London), that Dr. F. W. Thomas is in-

clined to assign to Mahavira the same position in relation to

the five earlier wandering teachers as Socrates stands m rela-

tion to the Greek sophists. Leaving aside for the moment the

question as to whether Mahavira can be thus separated from

his sophistic predecessors, it is important to observe that the

Buddhists distinguish these six teachers in a body from other

wandering teachers of the time, as the Annatitthiya panbba-

jakas from the Brahmin Paribbajakas.'

The Buddhist word Pharusavaca can, of course, supply a

criterion by which we can distinguish two classes of paribbaja^-

kas. It is' in reference to the six schools of philosophy and

to these alone that Buddha and his contemporaries said that

they were in the habit of exchanging wrangling phrases m the

heat of philosophic discussion. "You ^on't understand this

doctrine and discipline. I do. How should you know about

this doctrine and discipline ? You have fallen mto wrong views

It is I who am in the right." ' We know next to nothing about

the lives of these teachers. All that we know about them is

that they w^ere all recluses (samanas), shavelings (mundakas),

and wanderers (paribbajakas). They distinguished themselves

from the hermits on one side, and from the Brahmin house-

holders on the other. Thus they formed a connecting Imk

between the ascetics practising penances and austenties in the

forest and the Brahmin teachers immersed in worldly attairs.

Thev were all bachelors as a rule and renounced all worldly

ties; but they were not like the ascetics who were entirely out oE

touch with civic society. As a matter of fact their l^eadquar er

established generally in the vicinity of a royal capital
were

1 See mv paper -'A short accouat of the wandering teadien, at the

. ^f tv.. R,r^Hh* " M.A.S.B.. New Series, Vol. XIV, 1918, -No. 7.)
time of the Buddha." (J.A.S.B

2 Majjhima Nikaya, p. 17.
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outside of the city wall. They differed in intelligencej tem-
perament, character, and outlook.' Taking the ascetic and
the Brahmin householder to represent two extremes, these

teachers can be placed either in an ascending or in a descend-

ing order ; ascending in regard to the degree of aloofness

from sensual pleasures and descending in regard to the degree

of ascetic predilection. For instance, Mahavira*s order was one
degree removed from the Buddhist order in regard to ascetic

practices, and the ajivikas or maskarins one degree removed
from the Jainas. Now looking the other way, the Brahmana
Paribbajakas were one degree removed from the Buddhist
in regard to their interest in worldly concerns associated with
sensual pleasures, the Brahmin mahasalas one degree removed
from the Brahmin Paribbajakas, the writers on Statecraft
(Arthakaras) one degree removed from the Dharmakaras, and
so forth. This itself is a proof of the influence of the six

Tirthikas upon the Buddhist order and of the influence of

the orders of Mahavira's predecessors on his owti. It enables us
to make out the real significance of Buddha's famous declara-

tion that he was a great reconciler between the two extremes,
namely (i) the ideal of civic life, and (ii) the ideal of asceticism.

In the account given in the Samannaphala Sutta, Mahavira
is said to have laid great stress on the four-fold self-restraints

(Catuyama Sariivara) : the term which is differently interpreted
by Buddha first in relation to Mahavira, and secondly on his own
account. In reference to Mahavira, the term is interpreted
thus :

—
" A Xigantha .... lives restrained as regards all Avater;

restrained as regards all evils; all evils he has washed away
and he lives suffused with the sense of evil held at bay. Such
is the four-fold self-restraint ; and since he is thus tied with this

four-fold bond, therefore is he the niggantho (free from bonds)
called Gatatto (where heart is gone; that is to the summit,
to the attainment of his aim), Ajatatto (whose heart is kept
down; that is, is under command), and Thitatto (whose heart
is fixed)/'^ Buddha explained the term somewhat differently

when he explained it on his own account. By the four-fold
self-restraint he meant the four moral precepts, each of which
is viewed in its four-fold aspect.

In the Ciilasakuladayi Sutta of the Majjhima Nikaya,^ we
read that according to Mahavira, the four precepts and self

privation are the recognised roads to the blissful state of soul.

With regard to the first of four restraints Buddhaghosa thought,
that the Jainas did not drink cold water, on the ground that
there were souls in it. The Jaina-scruples about killing may be
traced to the influence of Mokkhali Gosala, w^hose biological
speculations gave rise to many religious problems—one of these

I Ibid., Pt. II, Lee, I, verse 34.
3 Vol. II, pp. 35-36.

2 Jaina Sutras, pp. 74-75.
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was whether or not we were justified in taking life even for

the purpose of food. We read in the Sutrakritanga that the

Hatthitapasas were those who used to kill every year one ele-

phant for the purpose of food, on the ground that thereby

they minimised the slaughter of life.^ The Brahmin law-givers

prohibited like Mores the eating of certain kinds of fish and

flesh. But this selection has nothing to do with a total pro-

hibition of all kinds of fish and flesh enjoined by the religious

feeling of the recluses. The Upalisutta of the Majjhiina Nikaya

contains an interesting discussion of this subject ^ The Jaina

householder Upali pointed out that according to his master

every act of killing is a cause of demerit whether the act be

intentional or not. Buddha demurred to this view of Mahavira

as he thought that a man commits no sin when the act is

unintentional. It is impossible according to Buddha to abstain

from killing, for even in moving about, a mail is bound to put

to death many lives. The Jainas took exception to the Bud-

dhist view and an interesting account of it is given in Sutra

Kritanga.^

In the Kassapasihanada Sutta (Digha, Vol. I). Buddlia

gives a general account of the Acelakas (naked ascetics).^

The same account is incorporated in the Anguttara Nikaya,

Puggalapannatti and other texts without any variation, which

is a medley of laws and customs, that obtained amongst

the various religious orders of the time, most of which were

wearers of garments. This fragment can be compared with

the Vaikkhanasadharmasutra also known as the. Sramanaka

sutra which is lost for ever, and which is frequently alluded

to in the older Dharmasutras now extant. In other words

the Buddhist fragment is similar to the section of theDharma-

sutra that professes to give a set of customary laws appli-

cable to the Vanaprastha and Yati. The interest of the

Buddhist passage lies in the fact that it invariably refers

to the orders of the heretical teachers with whom we are con-

cerned here. The Kesakamvalins were the wearers of blankets

made up of hairs. As regards the Ajivika order founded by

Nandavaccha, Kisasamkicca and Mbkkhali Gosala. Buddha

gives a separate account in the Mahasaccaka sutta ot ttie

Majjhima Nikaya (p. 238) which is really an abstract from the

general account of the Acelakas above mentioned. Ihe salient

features of this account are given below.

The Ajivika did not wear clothes. He cherished a verj

tender regard for animal and all forms oiliie, and he de-

veloped a curious sense of freedom which led urn not to obey

another man's command. He was accustomed to fastmg tor

1 Jaina Sutras, pt. II. p. 418. Aupapatika Sutta. p. 74. (Edited by

Leuraann.) „ ^ ^_. *ii 4i'7
i Vol. I, p. 377. spt. II, pp. 414-417.



130 Journal of the Asiatic Society of Bengal [N.S., XV,

days and weeks. In the Mahasaccaka sutta_(M.N.) a Jaina
named Saccaka informed Buddha that the Ajivikas instead

of leading such a moral life increased the strength and fat of

their body by feeding on the best foods and drinks. In a

passage of the Sutrakritanga' a Jaina accuses Makkhali Gosala-
putta of immoral habits, but Buddha's account prominently
brings out the fact that the Ajivikas were far from being

profligate and immoral. They were on the contrary the advo-
cates of a mode of right living (Samma ajivo) in accordance
with the principles of spiritual life, though the epithet Ajivikas
was used by the Jainas and Buddhists as a catchword for

t

a person with household ties. From the scanty accoant given
by Buddha and the Buddhist scriptures it is absolutely clear

that the Ajivikas strictly observed as a rule almost all the

moral precepts binding on the Jaina and the Buddhist order.

.Thus w*^ can say that the idea of right living (Samma ajivo)

ivas taken by the Jainas and the Buddhists mainlv from the
Ajivikas. The influence of the so-called heretical teachers is

not only prominent in matters of practice but also in their

doctrine.

Let us examine this part of our subject without going
into details. Let us first examine the doctrine of Pakudha
Kaccayana (Kukudha Katyayana). In the Jaina and the
Buddhist works his doctrine is designated differently; the
name signifies various aspects and phases :

—

1. '* Sassatavada " (Brahmajala-sutta, Digha N., Vol. I,

p. 1).

2. Annajivo (the theory of duality) annamsarirovado,
Sattakayavado atmashastavado, anikyavado.

3. Akiriyavado.

The logical postulate of Kavandhin Katyaj'ana's philosophy
is no other than the Parmenedian doctrine of Being. '' No-
thing comes out of nothing " (Noya uppajjae asam). What is,

does not perish ; from nothing comes nothing (sato nacci vinaso,
asato nacci sambhavo. Sutrakritanga (2. I. 22). The Buddhist
fragments do not make mention of this important logical prin-

ciple. It is well known that this is the logical principle (Sat-

karya vada) accepted in almost all the systems of Indian
philosophy, notably, the system of the Bhagavat Gita, the
Sankhya, the Vaisesika, and the Vedanta. Among the earlier sys-

tems we might mention Jainism, Buddhism and the philosophy
of the Upanishads, particular!}^ that of Naciketa in Kathopani-
shat, inculcate the same principle. These led the Jaina com-
mentators Silanka and others to identify the doctrine of Paku-
dha with the system of the Bhagavat Gita, the Sankhayam
and some of the Shaiv^a systems. The ontological significance

' Jaina Sutra, pt. IT, p. 411,
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of its eternalism is summed up by Mahavira and Buddha in

the expressions that soul and the world (Atta ca loko ca) are

both eternal; giving birth to nothing ne^v ; that they are

steadfast as a mountain peak, as a pillar firmly fixed. These

principles are the same for ever and ever.

The epithet pluralism implies that Kaccayana sought to

explain the whole of experience in the light of seven or six

substances. The seven substances according to the Buddhist

enumeration are earthy water, fire, air, pleasure, pain, and souL

The six substances given by the Jainas are (1) earth, (2) water,

(3) fire, (4) air, (5) space, and (6) soul.

The Jaina and the Buddhist accounts differ no doubt in

some respects but fundamentally we find an agreement between

them.
We are led to understand that according to Katyayana the

concrete existences are the results of the combination of the

six or seven substances which perpetually unite and separate ;

unite by pleasure and separate by pain. Thus partly in agree-

ment w^^ith Naciketa and partly in agreement with the Bhagavat

Gita, Kaccayana aimed at explaining away birth and death

as common phenomena in the world of experience.

The pluralism of Kaccayana is fitly summed up in the

dualism of Pippalada in the Prasnopanishat, that is, of San-

Pippalada as is well known postulated prana and rayi

(that is, purusa and prakriti) the two ultimate principles

relating to the explanation of all phenomena.

The logical consequence of his doctrine was fatal to modern

philosophy. If the substances are uncreated, uncaused and

eternally existent, and if they mechanically unite and dismteg-

rate. the theory can ill afford to account for moral distinctions

between good and bad, between right and wrong. This is the

significance of the epithet akiriyavada. Kaccayana identihed

thought with being. The result was that he explained away

the destinies of the particulars under the glamour of the uni-

versal concepts. Both Mahavira and Buddha rejected the

position of Kaccayana though theoretically they agreed witn

him that the real object of experience as a whole can never be

cognised and described by appropriate symbols. Thus the

influence exercised by Kaccayana upon Jainism and Buddhism

was rather of a negative character.

The way for Mahavira and Buddha ^as prepared by

Ajitakesakambali whose doctrine like that of Epicurus is gen-

erally misunderstood. The negative side of Ajita s philosophy is

more promment than its positive side. In its negative side lus

phUosophy was employed to demolish the whole ground of the

Brahmanic faith and ceremonial works. Indeed it breathed an

utter contempt for every thing Vedic or Brahmanic. He naive y

denied the possibility of re-birth and retribution. The world
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was just a concourse of four elements, the space being the

repository of the senses, the soul being just a chemical product
of matter and nothing more. Ajita rendered a great service to

Indian philosophy by the positive side of his philosophy which
was directed against the dualistic or pluralistic theory of Kac-
cayana That which is psychical is corporeal. "Tarn jivo tarn

sariram/' Thus Mahavira and Buddha fitly described the main
content of Ajita's doctrine. What Ajita really contemplated
was not to identify body with soul, or matter with spirit,

but to point out that a particular object of experience must
be somehow viewed as an indivisible whole.

^

Now the chieftain Payasi who thought on the line of Ajita

stated his predecessor's thesis in clear and un-equivocal terms
(Payasisuttanta, Digha Nikaya, Vol. II). In the language of

the Sthananga such a doctrine is aptly designated " na santi

paralokavada/' Mahavira and Buddha were right to suppose
Ajita's doctrine to be a doctrine of non-action (Akiriyavado),

because Ajita destroyed the ultimate ground of moral distinc-

tions by denying the possibility of personal continuity and
thus deprived life of its zest. However his service to Mahavira
and Buddha was considerable: (1) He led them to think of

realit}' or real object as a single indivisible whole, and (2) he
led them to seek for the ground of moral distinctions in the

volition of mind rather than anything else.

Purana Kassapa.—The Buddhist Samanfiaphala Sutta
gives a distorted, mutilated picture of the philosophical specula-

tions of Purana Kassapa. The Buddhist teachers are led bj^ their

moral predilection to judge only the moral bearing of Kassapa's
philosophy. They assert that P. Kassapa rules out the play
of will in our moral life from the domain of speculation. The
Jainas join hands with the Buddhists in grouping Kassapa's
doctrine under Akiriyavada. The Buddhist account keeps the

theoretic side of Ajita's philosophy in the background. How-
ever, an imj)ortant passage of the Jaina Sutrakritanga^
clearly states that his was really a theory of the passivity

of soul. ** When a man acts or causes another to act, it is

not his soul which acts or causes to act (evam akarayu
appa)." The J^-ina commentators identify this doctrine with

the Sankhya philosophy which also posits soul as a passive

principle. In the absence of documents coming down to us

from Kassapa it is difficult even to imagine in what man-
ner he conceived the part played by the soul in the conscious

experience of the individual. The Sankhya system speaks

no doubt of soul as a mere passive spectator while prakriti

performs all active functions of the body and the mind.
But he tried to get over the difficulty by asserting that the

1 Sutrakritanga, 2 I. 15-17. ^ Sutrakritanga, 1. I. 13.
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presence of soul even as a passive spectator is essential to

stir up energy in prakriti. Upadhi is the principle which
connects hody and mind with soul. Although such details

of Kassapa's philosophy are unknown it is undeniable that his

theory of the passivity of soul was an important step towards
the development of the Sankhya system from the rough outline

given by Pippallada. Thus we see that the influence of P.

Kassapa's speculation upon J. and B. was rather of a negative

character and the latter rejected in a body the absurditj^ of

Kassapa's theory about the soul.

Makkhali Gosala.—It is not improbable that by the theory

of fortuitous origin or chance (adhlccasamuppado, ahetuap-

paccayavado, akaranavada, yatdriccha in the Setasatara upa-

nishat) Buddha understood the logical postulate of the philo-

sophy of Purana Kassapa besides that of the philosophy of the

Vedas and the Upanishads. Something comes into existence

that was previously non-existent (ahutva ahosi. that is to say,

something comes out of nothing). This is the fundamental

logical principle of Purana Kassapa as Buddha understood him.

The term adhiccasamuppada is obviously the opposite of Bud-

dha's paticcasamuppada, theory of causal genesis, which is

explained thus: This is that comes to be, on the arising of

this, that arises, etc. Of course Purana Kassapa's principle was

interpreted by Buddha from the moral standpoint, something

comes out of nothing means that from the soul which is

uncaused arises the experience of pleasure and pain, the sense

of good and bad, etc. It is curious that the theory of non-

causation or chance is ascribed to Makkhali Gosala in the

Samannaphala Sutta, but the incompatibility of such a theory

with the general trend of Gosala's thought needs some ex-

planation. The Anguttara Nikaya has a passage where the

doctrine of Purana Kassapa and Mokkhali Gosala are mixed

up by Ananda. the interest of this passage is that the theory

of chance is associated with the name of Purana Kassapa.

Perhaps this confusion led Buddha Gautama to declare Gosala's

to be the worst of all doctrines.* As Mrs. Rhys Davids points

out, that in this passage Buddha confounded Gosala with

Ajitakesakambali when he said in jest that the blanket made

up of hair was hot in hot weather and cold in cold weather.

Judging from the line of thought followed by Mokkhali Gosala,

he was a fatalist or determinist rather than a propounder of the

doctrine of chance. Everything was unalterably fixed. This

was the fundamental thesis of Mokkhali Gosala as we read

in the Jaina Bhagavati. Buddhaghosa also says that according

to Gosala things happen exactly as they are to happen^ that

which is not to happen does not happen.^ It is clear from

I Oldenberg's Buddha, p. 70. Anguttara Nikaya (Siamese Edition),

p, 302. 2 Sumangala VilSsmi, pp. 16(V16o.
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this that Gosala mamtains that everything happens according

to the unalterable laws of nature, that is to say, he banishes

chance from the whole of experience. He seeks to explain

things as a biologist in the light of th(^se three principles :
—

^(1)

Fate, (2) Species, and (3) Xature.

The pleasure and pain ^vhich living beings experience depend
partly upon past deeds and partly upon their birth and inherent

nature (Niyatisangatibhavaparinata, Samannaphala Sutta,

Sutrakritanga Sutra). Gosala's is a theory of evolution of

individual things by natural transformation (parinama implied

in Parinato). The Samannaphala Sutta states his main thesis

rather narrowlv when it savs that both fools and wise men
alike wandering in transmigration make an end of pain (Sandha-
vitva samsaritva dukkhassantam karissauti). His doctrine is

that all forms of life, all living substances, attain perfection

after having gradually passed higher and higher through differ-

ent types of existence which are fixed, and after having ex-

perienced pleasure and pain, peculiar to each form of exist-

ence. The highest in the scale of existence is of course a Jina
(perfect man). Now his theory of evolution differs fundamen-
tally from Darwin's theory as it implies an evolution not of

species but of individuals, from a lower species to a higher

one. In working out his theorj'' of perfection by transforma
tion Gosala classifies the living things in various ways and
arranges them in an ascending order and he seems to give a

tAvo-fold classification, psychological and physiological. But it

is implied in his expressions that organic development pro-

gresses side by side with the development of mind. He con-

ceives infinity of time, involving a conception of kalpas (cycles).

antarakalpas, meaning uniform succession of the cycles of

existence ; but time for individual is finite or limited in both
ways as illustrated by the simile of a ball of string which
spreads out just as far and no further than it can unwind.
For Gosala ttere is not only a gradation of the types of exist-

ence, but also there are eight stages of development in the

life of a man, at each of which the mental growth corresponds
to the physical and vice versa. The theory ot the gradual
development of self connects Gosala with the past, the Aitare-

yas in particular (Aitareya Aranyaka), and with succeeding
ages, which had seen the birth of the religious philosophies of

Mahavira and Buddha. Gosala's biological speculations supply
hisworth}^ successors with ample food for thought, with argu-

ments which are put by them mainly to a moral, social and, in

short, to a practical use. One illustration will suffice. In the
Basetta Sutta of the Suttanipata Buddha opposes the caste

system on grounds drawn from Biology. The theory of caste

or yati is untenable as it introduces a species within a species.

Buddha gives a list of species of various animals, insects and
plants and holds that such a variety of species is not to be found
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among men (p. 115, verse 14) The theory of caste or yati

easily breaks down when we see a Brahmin and oandala don't

differ in their physical constitution and can together procreate

children.

A short and malicious fragment in the Samannaphala Sutta

tells us that Gosala divides actions into act, word and thought
;

thought being regarded as half karma. This division of karma
which some writers suppose to be derived from the Zendavesta

was really an indigenous growth in India and played an important

part in the Jaina and Buddhist thought. As a naturalist,

Gosala lays stress on act and word ; Buddha as psychologist

lays stress on thought or volition (cetana) ; Mahavira who forms

a connecting link between them is said to have laid an equal

stress on manokamma and kayakamma on the ground of the

inter-action of body and mind (Citianvayo kayo hoti. kayan

vayaiii cittam hoti).^ The deterministic theory of M. Gosala

constitutes a moral difficulty. If living beings are bent this w ay

and that way by their fate, how can we make them responsible

for their actions? Both Mahavira and Buddha think that

Makkhali's theory leaves no room for the freedom of the will.

That is to say, his is a doctrine of non-action (akiriyavado)

But in point of fact the moral freedom of men is not inconsistent

with the deterministic theory of Gosala, and tlie relation of

Gosala's theorv to Indian philosophy in general and to moral

philosophy in particular is that it establishes governance of law

in the universe of experience. It also tacitly sugge-^ts that not

only physical phenomena but also mental and moral phenomena

are'subject to definite laws. Thus we see that he provides hir

successors with a caution, that moral freedom, if there be any,

must be freedom of being within the operation of laws. If

will is to be operative, it must operate in accordance with

the general order of things.

Sanjaya Belatihiputto.—It is still an open question whether

Sanjaya B. was the same person as Sanjaya, the wanderer,

the former teacher of Sariputta, who became later on the

chief disciple of Buddha. Prof. Jacobi has identified the two

names * Of course the Belatthiputto himself was a far-famed

wandering teacher of the time! There is mention of a Sanjava

in the Jaina Utra adhyayana King of KampiUa whose teach-

ing savours of scepticism.
, t e -t-i

There it is stated that he was converted to the Jama faith

by Gardhavali. Supposing that Belatthiputto was no other

than the wanderer and that Sariputta was the connectmg link

between him and the Buddha, we can show how scepticism as a

philosophic method was superseded in course of time by a

method which was critical. The transition did not however

take place abruptly. Sanjaya's contribution to Indian philo-

^ -* ^ ^ 1—

m

1 ^^^^
I M. Xikaya. Vol. I, p. 238. ^ Jaina Sutras, pt. H, p. x%ix.
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sophy was similar to that of Pyrrlio in Greek tradition, who
visited India and studied philosophj^ under the Gymnosophists
In the 4th century B.C. His contribution was a negative or
destructive one. as it aimed at avoiding all dogmatic conclusions.
He was the first to maintain a neutral attitude towards the
dogmatic views of life and things and to prove that it was
impossible to offer certitude for human knowledge concerning
the reality of life and things. He was the first to turn men's
attention away from vain speculations and to teach that the
best pathway to peace lay elsewhere, in preserving a tranquil
state of mind- Thus he suggested what problems were to
be excluded from the domain of speculation and he inaugurated
a critical era dominated by higher ethical ideals.

As philosopher, Sanjaya belonged to the sophistic period,
and his doctrine was unintelligible except in relation to the
toachings of Pakudha Kaccayana and Ajita Kesakambali.



7. The Occurrence of Ct/prwa nivosa Brodcrip, in the

Mcrgui Archipelago.

By E. Vredenburg.

{Communicated with the pennission of the Director, Geological

Survey of India.)

Introduction.

While examining the recent Cypraeidse in the rich collec-

tions of the Zoological Survey in order to compare them with

the-fossil species in the collections of the Geological Survey
of India, my attention was arrested by a specimen labelled

'' L^lpon^a Broderipii Gray." It has not been possible to

trace the history of this specimen, the locality of which is

given as '' Mauritius." Cyprcea Broderipii, a species known
only from Madagascar, is a shell of the greatest scarcity and
value. In 1888, when Melvill published his monograph on the

genus Cypraea {Memoirs and Proceedings of the Manchester
Literary and Philosophical Society, 4th series, Vol. I, pp. 184-

252), only six specimens were known in the world's collections,

and no further addition to that number appears to have been
recorded since that date. It is unfortunately evident that the

Calcutta specimen has been misinterpreted. The dorsal aspect

of the specimen under consideration clearly shows the buff

colour and palo round spots of Cyproea nivosa Broderip, in-

stead of the roseate tinge and reticulated pattern of Cyprcea

Broderipii. The ventral aspect, too, exactly coincides with the

available illustrations of Cyprcea nivosa^ while Cyprcea Broder-

ipii is distinguished by a relatively wider aperture and more

elongate denticulations. Moreover, as already mentioned, the

specimen under consideration is said to be from Mauritius,

hitherto the only recorded habitat of Cyprcea nivosa, while

<7. Broderipii is only known from Madagascar.

We may take it therefore as settled beyond dispute that

the specimen in question belongs to the species Cypr^a nivosa,

and this identification has been the means of ascertaining, by

direct comparison, that this interesting species also lives within

the limits of the Indian Empire.

Amongst the collections of the Indian Museum, are two

specimens from the Mergui Archipelago collected by Dr. G.

Anderson, and identified by Dr. von Martens as Cyprcea vitellus

Linn. The labels at present preserved with the specimens only

give the general locality " Mergui Archipelago," but in von

Martens' list, the locality is recorded with further precision
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from Dr. Anderson's notes, as ' King Island Bay." There is a
rather close resemblance between C. nivosa and G. vitellus. The
latter is one of the commonest species of the Indian Seas, and
the likelihood of the Mergui shells being referable to that spe-
cies seemed so great that they evidently were not critically
examined. Their characters were greatlv" obscured by a rather
strongly adhering thin layer of marine "^mud, which owing to
the supposed identity of the shell with the common C. vitellus
It had not been thought worth while to remove, and the speci-
mens were returned to the Indian Museum in that same conditionm which I still found them when I first examined them On
cleaning the shells it became at once evident that they do not
correspond with Cypra^a vitellus, but are specificallv identical
with the ^Tauritius specimen of Cyprcea nivosa.

The accuracy of the locality recorded by Dr. Anderson
does not admit of any doubt, and thus a most "interesting addi-
tion has been made to the fauna of British India, and to the
geographical range of this beautiful shell.

Description.

As the exact identification of these various specimens, fromMauntms and from the Mergui Islands, is matter of great im-
portance, It may be useful to give a full description of Cyprcea
nivosa ionnded on the Indian Museum specimens, in place of the
short diagnoses hitherto published.

Cypr^a nivosa Broderip.

1827. Cvvrcea
pi. iv, fig. 1.

Zool. Journ., Vol. Ill,

1836 Cypr(sa nivosa Brod.—Sowerbv, Conch. 111., Cvpra?-
idae, fig. 100, sp. 19.

' '

1845. C7/pr(Ba nivosa Brod —Reeve. Monocrraph of the
genus Cyprsea, sp. 25.

°

1870. Cyproea nivosa Brod.—Sowerby, Thesaurus Con-
chyhorum, \ol. IV, Cypraea, sp. 38.

1885. CyprcBa nivosa Brod.—Roberts, Trvon's Manual of
Conchology, Vol. VII. p. 182.

1888. Cyprcea vitellus Unn.—E. von Martens, Jouru.
Lmn. Soc., Zool., Vol. XXI, p. 186, sp. 159.

1888. Cyprcea nivosa Brod.—Mel vill, Mem. and Proc.
Manchester Lit and Phil. Soc., 4th ser., Vol. I, pp. 205, 238.

Medium-size, sub-symmetrically oval, with greatest width
at about half the length of the shell, the maximum dorso-ven-
tral thickness being also situated at about half the length,
though the outline, in profile, slopes more gradually towards the
anterior than towards the posterior extremity.

The small spire is more or less completely concealed by
callus.
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The narrow aperture divides unequally the feebly convex
ventral surface. It is nearh^ vertical and nearly straight except
near its posterior terniiaation where it is slightly bent poste-
riorly towards the left. Its sides are mostly parallel except
anteriorly where, in consequence of a slight curve of the colu-
mellar lip, they diverge slightly before the narrow contraction
of the terinizial anterior canal. The posterior notch is moder-
ately deep, with feebly defined edges^ and is deflected to the left

towards the spire, the apex of which is situated in the prolong-
ation of the axis of the notch. The anterior dorsal notch,
strongly contracted at its origin, is wide and deep, strongly
deflected towards the left, with a narrow, well defined rim.

The external callosities of the apertural lips are feebly de-
veloped : at the anterior termination of the shell they expand
slightly into short blade-like ridges on either side of the ter-

minal notch. Elsewhere, they are not sufficiently thickened to

communicate a distinctly margined appearance to the dorsal

aspect of the shell.

The columella is steeply oblique, sometimes nearly verti-

cal, in which latter case it deviates noticeablv from the direc-

tion of the sloping base of the penultimate whorL Between
the straight portion of the columella, its terminal, blade-like

twisted edge, and the anterior edge of the columellar lip, is a

well-defined, moderately broad, rather shallow fossula.

The apertural denticulations are delicate and well defined.

On the columellar side they extend deeply mto the interior of

the shell and are divided into two portions by a shallow, nar-

row longitudinal groove, on the inner side of which they occa-

sionally bifurcate. They are continuous across the anterior

fossula. The number of denticulations along the outer lip

varies from twenty-five to twenty-nine according to the size of

the individual. Along the columellar lip, the number is from

twent\'-two to twenty-five, but has no relation to the size of

the shell, the largest available specimen exhibiting, indeed, the

smallest observed number.
The dorsal surface is buff or dun-coloured, with crowded

spots of various sizes of a pale-yellow or whitish tint. The
junction of the mantle lobes is indicated by a moderately broad

line, of the same pale hue as the spots, either occupying a

median position, or else shifted, to a variable extent, to the

right of the shell. On the ventral surface, the colour gradually

fades, towards the aperture, to a pale yellowish or whitish tint

similar to that of the spots on the dorsal surface, a more or less

distinctly deeper colour pervading the rims of the terminal

notches and the interstices between the apertural denticulations.

The internal walls of the shell are of a bluish purple.
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Measurements.

Mauritius Mergui
specimen. specimens

Height . . 37-5 mm. 50 mm. 43 mm.
Thickiaess .. 235 „ 305 „ 25 „

Dorso-ventral dia-

meter ., 22 ,, 26 „ 22 „

Ratio 1 : 0-63 : 58 1 : 061 :
0'52 1 : 0'58 : O'Sl

Number of denticu-

lations in outer lip 25 29 27

Number of denticu-

lations in columellar lip 23 22 25
h

VariahiUty.—In both the Mergui specimens, the fossula is

relatively narrower than in the specimen from Mauritius. This

is due partly to the fact that, in the Mauritius specimen the

columella is almost vertical, diverging therefore somewhat

abruptly from the obliquity of the base of the penultimate whorl,

and thereby contributing to increase both the width and depth

of the fossula, while in the Mergui specimens, it remains more

distinctly oblique. Moreover, throughout the enthe length of

the columellar lip, the denticulations spread internally over a

wuder area in the Mauritius specimen than in those from

Mergui : this latter circumstance being connected with the fact

that the Mauritius specimen is relativly more convex, with a

relatively greater dorso-ventral diameter. The terminations of

the interstices between the denticulations are more abruptly

demarcated on the ventral surface in the case of the Mauritius

specimen, than of those from Mergui.

So far as can be judged from the material available in

Calcutta, these slight differences may indicate that the Mergui

shells constitue a local race. Nevertheless, there is reason to

think that the distinctions are not constant, for, in the illustration

representing the ventral aspect of a Mauritius specimen, pub-

lished in G. B. Sowerby's Thesaurus Conchyliorum, and repro-

duced in Roberts' monograph, the columella is disposed exactly

as in the Mergui shells.

Of the two Mergui specimens, one is distinctly, the other

slightly, more elongate than the Mauritius shell.

Comparison with Cyprsea vitellus.—As may be gathered

from the error of identification alluded to at the commence-
ment of this note, this shell exhibits a certain superficial resem-

blance to Cyprcea vitellus. Melvill has drawn attention to the fact

that the apparently analogous ornamentation of the dorsal sur-

face originates in a totally different w^ay in the two species (op.

cit., pp. 205-206). In the case of Cyprcea vitellus, the brown
or buff layer is deposited first, and the white spots are local

accretions of onaaue white enamel, analosrous in effect to the
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" pate-sur-pate " decoration of a piece of porcelain. Conse-

quently, they may feel distinctly raised to the touch, and, in a

sufficiently grazing illumination, may even east a slight shadow.

In the case of Cypraa nivosa, the buff or brown dorsal layer is

of extreme tenuity and is at first uniform, the pale patches

coinciding with places where it has been subsequently resorbed.

It may be added that the spots of Cyprcea nivosa are rela-

tively larger, less uneven in size, and more crowded than those

of Cyprcea vitellus. The line of junction of the mantle-lobes,

well developed in G. nivosa, is seldom observed in C. vitellus.

The hair-like transverse striations round the margins of the

dorsal surface of Cyprcea vitellus, constituting one of the most

characteristic distinctions of that species, are never developed

in G. nivosa, in which, nevertheless, one observes the trans-

verse cracks in the ventral and marginal portions of the en-

amelled callosity, which are observed in many species of Cyprsei-

dse, and which, in the case of Cyprcea vitellus, are evidently

coiinected with the development of the coloured striations.

Cyprcea vitellus is usually larger and less elongate than C.

nivosa : it is a somewhat thicker, more ponderous shell. The

dorsal aspect of Cyprcea vitellus is relatively more tapermg an-

teriorly than that of C. nivosa which is more symmetrically

oval and therefore anteriorly more convex, less conical than

in C. vitellus. This distinction is invariably observed in the

shortest just as in the most elongate specimens of either species.

The anterior terminal notch of Cyprcea nivosa is generally

much more abruptly deflected to the left than the correspond-

ing structure in C. vitellus, and has, in all cases, a much more

distinctly individualized rim.

At equal dimensions the apertural denticulations of Cyprcea

vitellus are fewer than those of Cyprcea nivosa : for instance,

the outer and columellar lips carry respectively twenty-one and

nineteen ridges"^ in a specimen of C. vitellus from the Maldives,

measuring 47 x 31 x 26 mm. ; while the correspondmg numbers

are twenty-eight and twenty-four in a large specimen, also of

the same species and from the same locality, measurmg

63 X 41 X 35 mm.
Concluding Remarks.

According to Melvill (op. cit., p. 206), Cyprcea nivosa is

" very rare " Ind had hitherto been known only from Mauri-

tius. I'he identification of the Mergui specimens ^as now enor-

mously extended it^ range, show ng it to be Jf^^^
^^^e as that

of maiv other wide-spread mollusea of the Indian Ocean. It

is idle, for the present, to discuss w;hether ^^s distribution is dis-

continuous or not. The species is evidently not a plent^ul

one • vet owing to its curious similarity to C. vitellus it is not

rposlfblthaf there may have ^-^ °*^-/-^Pfth: ^^
confusion of which we have here an mstance. and that the spe
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cies occurs at other localities where it may have similarly been

mistaken for Cyprcea vitellus,

Tn conclusion, I have to thank Dr. Annandale for allowing

rae the favour to examine these extremely interesting specimens.



8. Two Albino Varieties of Cypr<ea erosa Linnaeus.
^

By E. Vredenburg.

The two varieties of Cyprma erosa described in this com-

munication were noticed during the sorting and classification

of the Cyprseidse in the collections of the Indian Museum.

Cypr^a eeosa Linnseus, var. kaolinica var. nov.

Description.—M&dvim-size, oval, moderately elongate, ven-

trally flattened^ dorsally moderately convex, and dorsally sur-

rounded by a moderately expanded continuous crenulated rim.

The small spire is concealed beneath a very small shallow

depression near the apex of the posterior notch. The greatest

width and greatest thickness are situated only slightly nearer

to the posterior than to the anterior extremity of the shell.

In dorsal or ventral aspect, the shape is therefore nearly

oval : in lateral aspect, the declivity from the point of maxi-

mum elevation of the dorsal surface towards the anterior

extremitv is more gradual than towards the posterior ex-

tremity, 'in which latter direction the elevation, at first, scarcely

decreases and then falls rapidly on approaching the posterior

extremity. A few lines of growth are visible on the dorsal

surface, especiallv on the right side. Both apertural outlets

are dorsally notched. The anterior notch is of a rather

shallow semi-circular shape, slightly constricted ventrally

by the ridge -like terminations of the columella and outer

lip. It is but shghtly inclined to the vertical axis, so that

its depth is not fully appreciable in a dorsal aspect. The

posterior notch is narrower, deeper, and more inchned to

the axis, so that it is very conspicuous in a dorsal aspect

of the shell. It is situated almost symmetrically, its anterior

deflection towards the left being scarcely appreciable. Its

raised margins are parallel until they join round the apex

of the notch in a small semi-circular arc. All round the

margins and round the terminal notches, the dorsal surface

is bordered by a conspicuous, though not very broadly ex-

panded, rim the expansion being least along the left margm.

Throughout 'its entire length this rim is crenulated with close-

set sharply prominent ridges. ,. 1.^ J

The ventral surface is divided, with but a slight degree

of dissvmetry, by the rather narrow, nearly straight aperture,

scarcely deflected posteriorly, scarcely expanded anteriorly.

At its verv gradual connection with the base of the penultimate

whorl, the columella is practically vertical. It is termmated
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anteriorly by a coarse prominent, steeply twisted ridge. The
columellar lip, which has a well-defined edge along the aper-

ture, carries thirteen coarse denticulations, omitting the ter-

minal anterior columellar ridge and the terminal posterior ridge

bordering the posterior outlet. The more anterior and more
posterior of these denticulations are extremely prominent^ and
extend externally nearly or quite close to the margin of the
shell ; the others do not extend so far externally. The more
posterior denticulations do not extend into the interior of

the aperture, but the more anterior ones extend right across

the narrow anterior, internal depression, which, by their

extreme prominence, they almost obliterate. The outer lip

carries nineteen denticulations, counting the anterior terminal
ridge forming the symmetrical counteri)art to the terminal
columellar edge. These denticulations are excessively sharp
and prominent and extend externally over the entire width
of the ventral surface on the right side of the shell, bifurcating
more or less irregularly towards the margin, so that the dorsal
crenulations are more numerous than the apertural denticula-
tions.

Except for a few extremely thin lines of sienna, emphasiz-
ing some of the crenulated ridges towards the extremities
of the shell, and for two pale purplish-brown marginal
small patches, situated, one on each side, at half the length
of the shell, distinctly visible only in the dorsal or lateral
aspects, the entire shell is practically colourless; the swollen
margin, ventral surface and aperture being very pale creamy-
white, the dorsal surface very pale greyish-white, of an
opaque porcellaneous texture, suffused with small spots of
a vitreous texture which causes them to appear as slightly
darker stains in the opaque porcellaneous glaze.

Dimensions

:

—
Height
Width * m

30 mm.
19 ,

Dorso-ventral diameter ,

.

. . 14 ,,

Occurrence.—New-Britain.
Comparison with other forms.—Although the development

of the marginal rim, in the above described shell, is moderate,
yet the ventral ridges and dorsal crenulations are sharper
and more prominent than in any other form of this species,
constituting sharper ridges than in the variety straminea Melv.,
which is also remarkable for the strong development of its

denticulations. The uniformly white colour, recalling a piece
of glazed white porcelain, is entirely different from that of
any hitherto described form so far as can be ascertained
from available information. Judging from the highly glazed
condition of the shell, and also the presence of the lateral
patches, it is extremely unlikely that the specimen can be
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weathered and bleached, which, moreover, would not account

for the characters of the vitreous dorsal spots. Such vitreous

spots are occasionally seen in normal specimens in which,

however, they alternate with the usual opaque spots, besides

which they are always situated on a coloured ground. In

the present instance, there is a complete reversal of the usual

disposition, the ground having acquired the opaque A\hiteness

that usually characterises the spots.

Cypr^^a erosa, Linnaeus, var. purisstma var. nov.

In shape, this shell corresponds with the previously

described variety, except that the dorsal rim is narrower.

The ventral ridges and dorsal crenulations are less extremely

prominent than in the previously described variety.

The entire shell is of a brilliant pure whifce and of a

porcellaneous texture. Even the usual lateral blotches are

missing. The dorsal spots are scarcely visible, being merely

still more opaque and therefore still whiter than the surround-

ing ground.
Dimensions

:

Height » «

Width
Dorso-ventral diameter . . . . 14

32 mm.
19 ,,

T>

Occurrence.—Accovdimg to a detached label, this shell is

from Moreton Bay (Queensland). A slight doubt as to the

correctness of this occurrence is due to the fact that in the

same box containing this shell are two specimens of Cypraa

eburnea Barnes, to which the label undoubtedly refers. The

simultaneous occurrence of two intensely white forms belong-

ing to different species, if correct, is a remarkable coincidence ;

only, as the person who sorted the specimens has evidently

mistaken the shell under consideration for Cyprcea eburnea,

there remains a suspicion that it has been added to the Moreton

Bay specimens of G. eburnea though it might have been from

a different locality.

Cmnparison.—This shell is still more intensely white than

the previously described variety haolinica. The only other

Cyprcea known to exhibit an equally white colour is Cypr(Ba

eburnea Barnes, which is readily distinguished by its pear-

shaped outline, the feebly developed dorsal rim, the much less

pronounced ventral outer extension of the apertural denticula-

"Note.—The variety suhalba Smith, from Aden, is presum-

ably partly white or pale-coloured. It is described m the

Nautilus (Vol. XXVI, p. 78) , a publication not available in

India.

tions.
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Mergui

By E. Vredenburg.

{Communicated with the hind permission of the Director,

Geological Survey of India.)

In the list of molluscan species collected by Dr. J. Ander-

son in the Mergui Archipelago, published in 1888 in the

Journal of the Linnean Society (Zoology, Vol. XXI), Dr. von

Martens has referred one specimen to Cyprcea xanthodon

Gray, a particularly characteristic Australian form which has

never been authentically recorded from the Indian region {he.

cit., p. 186, sp. 165). The specimen, probably on account of its

relatively small dimensions, has been labelled as immature,

a conclusion contradicted by the remarkably strong develop-

ment of the denticulations, the completely formed terminal

notches and the fully developed colour-scheme. The specimen

is in a perfectly fresh condition, but, like most of the specimens

returned to the Indian Museum by Dr. von Martens, had never

been cleared of the layer of marine mud which obscured its

characters and which, as in a previously recorded instance,'

has been the cause of an inexact determination.

On cleaning the shell, it was found to be a perfectly fresh

and remarkably perfect specimen of the beautiful Cyprcea

piriformis Gray, one of the rarest and most highly prized

forms of the genus.

The specimen is smaller than the average, but with an

intensely polished outer enamel, and of remarkably vivid

colouring. Its measurements are as follows :

—

. . 22 mm.

.. 12 5 „
Height
Width
Dorso-ventral diameter . . 10 j»

The ascertained occurrence of this beautiful shell in the

Mergui Archipelago is of great interest, but is not unexpected,

as the species was already kaown from Ceylon and from North

Australia.

1 Jour. As. Soc. Beng., Vol. XV, N.S., p. 137.
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10. Observations on the Intra-uterine Embryos of

Elasmobranchs.
I

i

By T. Southwell, A.R.C.S., F.Z.S., Director of Fisheries, Ben-

gal and Bihar and Orissa; and B. Prashad, D Sc.

A study of the mtra-uterine embrj^os of Indian Elasmo-

branch fishes has resulted in the ehicidation of some very

interesting problems, and in this paper we propose giving a

general account of this work.'

As is well known, both oviparous and viviparous forms are

present amongst the Elasmobranchs, and the origin of vivipar-

ous from the oviparous forms is a matter of very great zoologi-

cal interest. Fortunately there exist among the living Elasmo-

branchs almost all grades in the evolution of these forms, and

by a study of these one is able to conjecture as to the prob-

able line along which such evolution has taken place. The
embryos in the course of the intra-uterine period of their exis-

tence develop special structures which adapt them for the ab-

sorption of food material from the maternal uterine tissues;

further they pass through a number of different stages which

seem to be of the nature of recapitulatory stages and possibly

represent the phylogenitic changes that have taken place in

the historv of the group.

In the oviparous Selachii like Scyllium and Raia there is

no connection whatsoever between the mother and the embryo.

A part of the oviducal wall is specialized as the shell-gland and

secretes an egg -case round each of the eggs ;
while another part

higher above the shell-gland portion secretes a quantity of

yellowish fluid round the eggs and this is absorbed by the

embryo during its development. In other Selachians like Acan-

tJiias, Scymnus, etc., a shell is developed round the egg, but the

egg-cases so formed, instead of being laid into the sea are re-

tained in the oviduct and the embryos, after developmg to a

certain stage come to lie freely in the oviduct, which thus serves

as a true uterus. Amongst these forms also the uterine wall

secretes a nutritive fluid which is absorbed by the embryos. A
still greater advance is seen in the Selachians in which no shell

whatsoever is developed; on the other hand a special connec-

tion is established between the embryo and the maternal uterme

tissue by the transformation of the yolk-sac into a placenta.

As an example of this class may be cited the common Indian

Ind

Mus
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sharks of the genus Scoliodon. We have thus reached a stage
where we find the formation of a definite placental connection
between the embryo and the mother for the absorption of food.

A still more interesting modification is to be seen in the aplacental
viviparous Elasmobranchs which absorb, or injest, the nutritive
secretions of the uterine glands through special structures de-
veloped either bj- the embryo or the maternal uterus or by both.
In these forms though there is no definite placental connection,
still the nutritive material from the uterus reaches the embryo
in an indirect fashion.

As to the origin of the placental and aplacental viviparous
forms our views are entirely in agreement with those of Alcock,
and may be summed up as follows :~Placental viviparity
arises directly from the oviparous condition by the large yolk-
laden egg being retained in the uterus without the secretion of
an egg-case round it ; the large yolk-sac now forms a simple
type of connection with the uterine wall, and the yolk-stalk be-
comes transformed into the placental -cord for the transference
of the food material from the mother to the embryo. Various
intermediate stages in the formation of a highly evolved arbores-
cent type of placenta from the very simple yolk-sac placenta
are also represented amongst the living forms. In aplacental
viviparity, on the other hand, it seems that the condition is to be
derived directly from the oviparous and not from the placental
viviparous forms. Here no placental connection ever occurs, but
in the earlier stages of their intra-uterine existence the embryos
develop large branchial filaments for the absorption of the
secretion of the maternal uterine-tissue, which at this stage
surrounds the embryos, and also help in absorbing the yolk
contained in the massive yolk-sac of the embryo itself. Later
in development, and before the whole of the yolk has been
absorbed, the branchial filaments disappear and large trophone-
mata or 'starp-shaped filaments' are developed from the mater-
nal uterine wall. These trophonemata become enlarged in
special places and entering the large spiracles of the embryo
directly pour the uterine secretion into the alimentary tract of
the embryo. It will be clear from the above that in the Elasmo-
branchs the evolution of the viviparous from the oviparous
forms has taken place along two definite lines—(i) placental, (ii)

aplacental.

In passing, one cannot help remarking on the existence of
the various types of oviparous, placental and aplacental vivi-
parous forms amongst the Elasmobranch fishes.

We will now go on to give a short general account of. some
of the accessory structures developed by the viviparous forms.

Placenta.—J t should be clearly understood that the placenta
IS of the true yolk-sac type, and that in these forms we can trace
a regular series in the evolution of the arborescent, spreading
type of placenta of the more advanced forms from the simple
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I

yolk-sac type of the others. We have in the course of our studies

been able to distinguish three distinct grades.

(i) In Scoliodon sorrakowah and S. palasorrah we meet with
the least modified type. Here the typical rounded or slightly

ovoid yolk-sac develops at its free extremity a number of small

protruberances which become embedded in the uterine wall

and form a very simple type of placenta. The connection be-

tween the embrvo and the mother is not of a verv intimate

character.

(ii) The placenta of Mustelus laevis and of a species of

Carcharias, figured by Muller, is of a more advanced type.

Here we find a distinct placenta-like interdigitation of folds of

the yolk-sac, the villi-like projections fitting into correspond

ing depressions in the mucous membrane of the uterus, simi-

lar to the cotyledons of the placenta of the Ruminants in

Mammals.
(iii) The more advanced arborescent type of placenta,

many grades of which also occur, is to be seen in a large num-
ber of Selachii. When fully evolved it is a fairly large spread-

ing structure formed by continued subdivision of the distal end

of the placental cord and the remains of the yolk-sac.
^
The

blood-vessels in the placental-cord divide again and again to

supply the large placenta, which thus becomes a highly vascu-

lar structure. It is in close connection with a similar flat and

highly vascular portion of the uterine wall. The food in these

forms is obtained bv the embrvo from the mother through the

vascular system.
Placental cord and its appendages.—The placental cord of

the Selachii results from a transformation of the yolk-stalk.

When the yolk in the yolk-sac is exhausted, and the placenta is

being formed from the yolk-sac the connection between the

yolk-sac and the alimentary canal of the embryo is cut off.

The cavity of the yolk -stalk is squeezed out and its place

taken up by a large artery and a vein ; the connections of which

with the vascular system of the embryo in the placental and

aplacental forms are the same. It is in this way that a trans-

formation of the yolk-stalk into placental cord takes place

with the modification of the yolk-sac into the placenta. It

mav be remarked here that in their descriptions ot the embryos,

some authors have designated the yolk-stalk of the aplacental

Batoids as the umbilical cord. This name, in view of the fact

that in the aplacental forms no placental connection is^ ever

developed between the foetus and the maternal uteime tissue,

and further the origin of the aplacental forms from oviparous

and not the placental viviparous forms, is quite a wrong name.

The walls of placental cords of the sharks are, m a nuniber of

cases, covered over by appendkula ov special processes. In the

large number of species studied we have been able to trace a

nearly complete series in the evolution of the long thread-like.
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single,, or branching appendicula from mere projections of the

wall of the placental.cord. It should, however, be noted that

though we have a nearly complete series in the development

of the long appendicula, this does not give us any clue as to

the origin or evolution of these structures, nor does it indicate

any near relationship amongst these forms, because in the spe-

cies with the best developed appendicula the placenta is of the

most primitive and least evolved type and vice versa. Indeed

the last mentioned fact seems to show that the forms with less

highly organized type of placenta requiring some other mode of

absorption of food have developed these additional structures

or appendicula, w^hich under these circumstances would be of

the nature of acquired or adaptive structures.

Branchial-filaments,—In the early stages of the intra-uterine

embryos of many Batoids, large numbers of delicate and much
elongated branchial-filaments are seen protruding^ out of the

branchial openings of the embryos. These filaments are the

greatly elongated gill-processes, cominig out of all the gill-slits

except the spiracles. In some cases they are so numerous as

to form about one-third the mass of the whole embrvo. In the

later stages the branchial clefts are tightly closed and there

are no filaments, these apparently having atrophied long before.

These structures have been called by such diverse names as

branchial or gill-filaments, external gills or gill-filaments, and
trophonematous filaments. In our opinion the name branchial

filaments is most suited, as besides showing their origin^ it does

not suggest or imply any function for these structures. As to

their function Alcock considered them to be of use for the

absorption of the nutritive material in the yolk-sac of the

embryo. Their very elaborate vascular supply on the other

hand points to their being of the nature of respiratory struc-
' tures in addition to having a probable secondary function of

the absorption of yolk and the secretions of the maternal
uterine wall, but it must be admitted that we are at present far

from a proper understanding of the physiology of nutrition and
respiration of these fishes.

It will be seen from what has been stated above that in

the placental and aplacental viviparous Elasmobranchs various

peculiar devices are adopted for the absorption of food during

the life-history of a single individual.
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II. Ancient Hindu Spherical Astronomy

By G. R. Kaye.

1. The following notes are the result of an attemjH to
summarise, with the aid of modem mathematical formulae, the
fundamental portions of the classical Sanskrit astronomical
texts. The results achieved, even though the\^ may not be
perfectly complete, are, it is thought,^worthy of publication.

The texts dealt with are the Aryabhalhja (a.d. 498), the
Panchasiddhdntikd (circa a.d. 550), the Brdh^nasphutasiddhdnta
(a.d. 628), and the later Surya Slddhdnta (circa a.d. 1000).
The period covered, it will be noticed, corresponds pretty
closely with the period that was characterised by a remarkable
rennaissance of literature, art and science in India ; and the
following paragraphs indicate in a somewhat forcible manner,
but, of course, only in part, the scope of intellectual activity
in India in that early time. This summary may, indeed, be
looked upon as an aid to the study of a particular intellectual

phase of that period ; and this ancillary function has largely
determined the form of presentation of the material.

Spherical Trigonometry,

2. Although no formal spherical trigonometry is exhibited
in any text, the early Hindu astronomers were obviously ac-

quainted with principles that enabled them to solve spherical

triangles. This statement, however, requires some qualifica-

tion. preferred

in lengths rather than angles ; they had no geometry of angles
;

and their rules are in all cases stated as results \\ithout refer-

ence to the methods by which they were obtained, and these

methods are consequently buried in obscurity. As these an-

cient astronomers were chiefly interested in results it is pos-

sible, if we assume that they obtained these results from
outside sources and were not interested in the mathematical
principles involved, to conceive that they were not acquainted

with those principles ; but the assumption is rather a strain, as

there are too many formulae based upon the spherical triangle

to be explained away. We may therefore certainly say that

traces of the principal formulae of spherical trigonometry are

found in the Hindu texts.* On the other hand there occur

indications which point to some lack of a knowledge of the

See also A. v, BeaunmUhl Vorlesungen iiber Gesckichte der Trigono-
metrie, p. 4L
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mathematical principles involved, and we may certainly say
that these principles were treated with a certain amount of

indifference. In several of the astronomical rules summarised
below there are then at least traces of the followmg rules of

spherical trigonometry

:

(i) cos c = cos a cos 6 + sin a sin 6 cos G
(ii) sin A sin c = sin a sin O

(iii) cos A sin c — cos a cos h — sin a cos h cos C

where A, B,C are the angles of a spherical triangle, and a, b^ c

are the corresponding opposite sides.

The Indian astronomers employed the sine function prin-

cipally, and the versed sine (= 1 — cos a) occasionally; they
never employed the tangent function ; and generalh', but not
always, preferred to employ the sine of the complementary
an

3. In translating the Hindu rules into modern notation it

must be borne in mind that the Hindu sine function is a length,

not a ratio ; and denoting the Paulisa sine bj' sin P, the Arya-
bhata sine by sin A, the Brahmagupta sine by sin B and
the modern sine bv sin a, where the arcs P. A B, and a are the
same, we have

sin P sin ^ sin 5
== = —;— = sm apah

a, p and h being the Aryabhata, Paulisa and Brahmagupta
radii, measured in different units. When actual values for the

sines are given, which is very seldom in the tests,* we have

sinP _ sin 4 _ sin S _ .

120 " 3438 " "3270 " "''' '''

4- It should also be borne in mind that the rules are
always expressed fully in words, and that the more compli-
cated formulae are built up in stages. Here is a fairly typical

t o
''(A) If the radius be multiplied by a given shadow and

divided by the corresponding hj^potenuse, the result is the
sine of the zenith distance. (B) The square-root of the
difference of the square of that and the square of the radius
is the sine of the altitude, (C) which multiplied by the radius
and divided by the sine of the co-latitude gives the 'divisor.'

* The PaulUa Siddhanta (PS.—iv, 24) gives sin 24^ = 48' 48'. while
the Surya Siddlianta (ii, 28) gives sin 24^ = 1397', the modern value
being 0-4067 approximately. Now -4067 x 120 « 48-904 and '4067 X 3438
= 1398-2.

t From the Surya Siddhanta—iii , 37-39. See paragraph 6(6) iv,
below.
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(D) Multiply the latter by the radius and divide by the
radius of the diurnal circle and the quotient is the sine of
the unnata : (E) this, then, being subtracted from the day
measure and the remainder turned into arc by means of the
tables of versed sines, the final result is the hour angle."

The operations indicated are :

(A) sin z = rs j H (B) sin (90 ^) v/r^ A\
(C) rS/sm (90°- <p), (D) rC/r cos S, where r cos 8 is

the 'radius of the diurnal circle,' (E) r + r tan ^ tan S - Z),

where r + r tan <p tan S is the 'day measure/

This means

versin h = r -^ r tan <p tan S — C/cos 8

or cos h

r -h r tan ^ tan Z — rB I cos 8 cos (p

r + r tan <p tan S — r cos zj cos S cos <!>

cos z/cos S cos <p — tan <p tan 8

when r I.

Definitions.

5. (a) In figure 1 the horizon {ksJiitija) is represented by
NES, the equator {vishuvadvritta) by -E'^^j the pole is P, the

zenith {dj-is) is ;2, and FGR is the diurnal path of a star. The
angle PON ZOQ <P is the terrestial latitude (aksha) of the

s N

place 0, the angle BOQ =
star, and the angle EOF

¥i§. 1.

8 is the declination {hranti) of the

= a^ is its amplitude when on the
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horizon. The circle PGE, passing through the pole and the
east and west points, is the so-called 'six-hour circle' {un-
nnanddld).

Denoting the radius QO by r Ave have

(i)

(ii)

(iii)

(iv)

RG
CD

sin a^

RD

r cos S, the ' day radius ' {dinavyasadala)

r sin S tan (p, the ' earth sine ' {ksJiitijya)

OD i OF = sin 5 / cos <p

r cos S + r sin S tan <p = r cos S (1 + tan (p

tan 8) where r (1 + tan <(> tan 8) is termed
the 'day measure' (antya)

(v) sin GCF = CD I OF = CD j RC I
tan <p tan S, and GCF = A a is termed

the * ascensional difference' [cTiara].'^

QKE
ZMS

MXF
z

s N

Ff^. 2.

the hour angleits diurnal path. The angle ZPX = A is

(nala), the arc NSH = a is the azimuth, ZXP is the parallac-
tic angle, NXS is the so-called 'circle of position,' and NXP
= ^ is the aJcsha valana, or * deflection due to latitude/

(c) In figure 3, QtR represents the equator and CtL the
ecliptic {apamandaki) . The point T is the so-called 'first

The hour angle RCF = 90° + A a, consequently cos h sin A a
tan (p tan 8.
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point of Aries.' The sun moves along the ecliptic in the direc-

tion TdL. The circle PXP' is a declination circle {krantivfitta)

through the star X, and KXK' is a circle of latitude (vikshepa).

In some Hindu texts Ta instead of Ti is termed the longi-

tude of Xy and Xa instead of Xd is termed the latitude. These
are sometimes called the ' polar ' or * false * longitude and

p

Q R

F»i 3.

latitude. The obliquity w = LtB is only indicated as the

maximum declination of the sun, or LB, and is generally

assumed to be 24 degrees. Denoting the true longitude Td by

X and the false longitude Ta by X', and similarly the true {dx)

and false (ax) latitudes by jS and ^', and the angle Tab hy A,
" = a>, and rba = 90"" and

we obtain from the spherical triangles Tab
and noting that the angle of aTb
also rdc = 90°

and xda

(i) tan A = cot w/ cos X', (ii) sm ^ = sm ^ / sin ^
(iii) sin X -X'' N
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{d) In figure 4, OA = g represents a vertical gnomon
{ianhu), NOS and EOW are the north and south and east and
west lines through the base of the gnomon. If OF = e is the

equinoctial noon-day shadow (viskuvadbha) for northern lati-

tude f, then i'G, parallel to OW, is the locus of the equinoctial

shadow, and the line BO = s represents the shadow at a time

when the sun's declination is south. Draw BH parallel to

NS and denote BG hy A ; then BH = A -^ e. The line

BH = s. sin $ is termed' the hhuja, BO = s, cos 6 the Jcoti,

and BG ot A =- s, sin ^ — e is termed the agra,^ The angle

FAO = <p, and BAO = z.

Rules and problems.

6. In this section we summarise the principal rules given
in the siddhantas.

A

N S

W

Fid*.

(a) The gnomon.—From figure 4 the following are ob-
tained :

* ^= ± {«sm6 — e) when B is north oi EW {the positive sign to be '

taken when it is north of FG),
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(i) Angle CAO ^ Zn ^ <P
- ^

(ii) ,, FAO = <p

(iii) UxKp ^OF/OA = efg

(iv) sin z = BO/BA ^sjE
(v) cos 2 ^ AOIBA =glH.

(b) The hour angle, azimuth and zenith distance.—In the

triangle XPZ in figure 2 we have ZP = 90"* - <p, XP ^ 90° - S,

ZX = z, ZPX = h and XZP = 360° - a. From formulae i-iii

in paragraph 2 we obtain

(i) cos z — sin (^ sin 8 + cos </> cos S cos h

(ii) sin a sin s = — cos S sin ^

(iii) cos a sin 2; = cos <p sin S — sin
<l>
cos 8 cos j^

and from these we get

(iv) cos h = cos s /cos p cos 8 — tan p tan 8

^ {g I H cos ^ — sin 8 sin ^ / cos <p) j cos 8

(v) cos cc = sin 8 / sin ri; cos <p — tan <{> J tan z.

At the moment of rising, suace z = 90°, we have from (iv)

(vi) cos h = — tan <^ tan 8

or, if ^ = 90^ + A a we get

(vii) * sin A « = tan </> tan 8

where a a is called the ascensional difference {chara or 'vari-

able).'

(c) Declination and longitude.—In figure 3, if a is the posi-

tion of a star on the ecliptic then Ta is its longitude X, its

declination S = ab, and its maximum declination m = LR or

LrR. Solving the right-angled triangle Tab we have

sin 8 = cos aTb sin aT

= cos CI) sin X.

{d) To find the zenith distance when the star is on the prime

vertical—Ii the star is on the prime vertical, that is at a; in

figure 2, then a = 270° and cos a = and from (&) (i) and (ui)

r

cos z = sin 8 / sin (f
= sin X sm w / sin (p.

kona^anku.— Ag&in in figure 2, ]i SH = 45° then

a 180° + 45 and cos a = - l/'\/2

XPZ or 6 (v) we get

* Of these only (iv) and (vii) appear explicitly in the texts.
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sin S cos z sin
<f>
+ sin z cos (p cos a

cos z sin <P sm 2: cos ^/\/2 or

cos* ;s (2 tan* + 1) — 4 tan <^ cos z sin 8 / cos ^

+ 2 sin* 8 / cos^ <p 1 0.

Substituting in this e/g for tan (p and sin ajj for sin 8 /cos </>,

and solving for cos z, we get

cos z
ge sm a

e^ + ^V2

9^M sin* ao) (s^e sin a,^)
2

e* + grV 2
+

(e* + ?*/2)*

(/) The agra.—Substituting sin a^ for sin 8 /cos <p, sj H for

sin ;<;3 and g /H iov cos 2: in (&) (v), we get

(i) s cos a -^^ e = H sin %.

For the point 5 in figure 4 we have "^ and z both positive, 8

negative (which makes sin a^ negative), a = 90° + BOH and
cos a = -

= H sin I

5 sin BOH

sin BOH. Consequently (i) becomes s sin 50fl e

But sin BOH = {BG + (?H) / BO = (J + e) / 5 and
e A, Consequently

(ii) A H sin aQ =^ H sin 8 / cos </>,

where ^ is the agra—which may be defined as the perpendicu-
lar from the extremity of the shadow to the equinoctial line.

(g) The drikshepa.—The central ecliptic point, or point on
the ecliptic that is 90 degrees from the horizon is termed the

z

s

Fi^. 5,

nonagesimal point or trihhonalagna or vih

zenith distance (zj is termed drikshepa
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The rule for the drikshepa or sin Zg is evolved thus : In figure 5
where N^ H is the ecliptic, <T E the equator, EHS the horizon,
ZMS the meridian and N the nonagesimal, we have HtN

90 degrees, H^E = to, and <r EH 90^ 0. From the
triangle THE we obtain sin HE sin TEH = sin Tfl^ sin HTE, or

(i) sin ai — sin A^ sin w/cos <^,

where a/ denotes the amplitude of the rising sign or lagna {H)

and A/ denotes its longitude (TH). Also HE = >S-4, since

ES 90° and Z^^ = 90^ and therefore the angle MZN Cii .

Now in the triangle ZMN we have 31ZN = a^, ZA^ = ^,, Zilf

2;, and the angle ZNM 90 and consequently sin ZN
sin ZMA^ sin ZM, or sin 2:^ = sin ZMN sin s. If now ZMN

be considered a plain triangle we have sin ZMN = cos MZN
= cos Oi and finally

(ii) sin 2:^ = sin 2: cos a^

as given in the texts.

V^sism^:3 sin^z sin"^a/

(A) T/je valana,—ln figure 6, A^^>S is the horizon, CN the

ecliptic, NXS is the circle of position of Z, P is the pole of
"

" — 8 isequator and K is the pole of the ecliptic ; PX 90^

the

the

hour circle of X and XPZ = h is its hour angle, Z being the

zenith ; PN = <p and PK = cd.

S

Fif 6.

According to the Paulina siddhanta the raZana or angle of

position of the point X on the ecliptic is the angle NXP = ^,*

use

§5c).
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but later siddhantas more correctly imply that it is the angle

NXK =: ^ — Xs tbat is, the angle between the circle of position

and the circle of latitude, or, what is the same thing, the angle

CXE^ between a circle {XE') parallel to the prime vertical and
the ecliptic.

In the triangle PXK since KXP = x. P^ = <«> KX = 90°

and XP = 90^ - 8, we have

(i) sin X = sin PX sin XKP J sin XP
= sin o) sin (90° + A) / cos 8

and in the triangle NXP
(ii) sin i = sin PNX sin <^/cos S,

for which the text substitutes sin h sin ^ I cos S. The angle

NXP = f is termed, aksha valana, or ' deflection due to latitude/

and the angle x ^^ termed ayana valana, or ' deflection due to

obliquity/

(^) The drikarma and planetary conjunctions. By some of

the later Hindu astronomers the subject of planetary conjunc-

tions is considered. Two planets are said to be in conjunction

when they are on the same circle of position (that is on the same

/

\

^'S: 1

secondary to the prime vertical), and on such a circle the stars

rise and set simultaneously. Unless, however, the circle of

position coincide with a circle of latitude, the two stars cannot
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have the same true longitude, and it becomes necessary to find

the longitude of the point of intersection of the circle of posi-

tion with the ecliptic, when the true longitude of the star is

known.
In figure 7, x'a is a portion of the ecliptic, and aX and x^X

are respectively the circle of latitude and the circle of position

through the heavenly body at X. The problem is to find the

longitude of x' when that of a is kno^vn.

Let xah be the day circle of the point a and x the point of

intersection between this day circle and the circle of position,

then the first step in the solution of the problem is to assume

that ax is sufficiently nearly equal to x'a for the purpose in

hand.
Draw the declination circles P.r, Pa, Pb through the points

x, a, and X, the last cutting the day circle in 6, and denote

the angles aPb and xPb by ^i and tf-g.

We have xa = xb — ab, and it may be noted that at the

solstices aX and aP coincide and ab disappears. The process

of determining a5 is therefore called ayanadrikarma ; while at

the equator aX and Pb would coincide and then xb would dis-

appear and the process of determining xb is termed akshadri-

karma.

(i) AyanadnJcarma.—The angle PaX between the circle of

declination Pa and the circle of latitude aX is the ayanavalana

(see § {h)) and we have

sin ij/j = sin aX sin PaX / sin PX
= sin ft sin x/^os S.

(ii) Ayanadrikarma,—The angle PxX is nearly equal to the

akshavalana, ^, and sin xX = sinbX / sin Xxb and bX = ^\
the polar latitude^ so we have

sin i/'o = sin xX sin PxX /

= sin 5' sin f/cos 8 nearly

and at the horizon the angle Xxb is equal to the colatitude of

the place.

The ascensional difference.

7. At the equator, where the horizon is at right angles to

the equator, the apparent dailv paths of the stars are circles at

right angles to the horizon, and we have right ascensions \

whne at the poles the apparent daily paths are parallel to the

horizon : but at anv other latitude {<p) they are mclmed to the
' The Greek astrono-ascensions

mers paid considerable attention to the relation between right

and oblique ascensions and determmed therefrom correct rules

for the calculation of the length of the day, rules and tables

connected with the rising sign or ascendant or horoscope,
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culminating signs, and problems in which the sun's declination
and terrestrial latitude were involved.

In figures 8 and 9 the horizon is represented by AC, the
ecliptic by (7t and the equator by AT. The arc T^ is

termed the ascensional equivalent of TO, the arc TA being
that portion of the equator and TC that portion of the ecliptic
that rise in the same period. At the equator CB coincides

A

Fl^. 8.

c

B

F.-^. 9.

with CA and r^ = rB is the equivalent of TC in right as-
cension, or the right co-ascendant; for the latitude <p the
equivalent m oblique ascension (or oblique co-ascendant) is

ascensional diff ..,.
In the triangles TABG we have TC

S, the angle ArC
quentl;y

w, and the angle ACB
X or 360° - A, CB
= (p ; and conse-
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(i) sin tB = sin a^ = sin X cos «»/ cos 8

(ii) sin AB =^&m^y = tan (/> tan 8

(iii) T^ = ao = a, + A a
4

where a, denotes right ascension, a^ oblique ascension, and ^a

ascensional difference.

To calculate the time of rising of any particular sign we

have
(iv) tn = a,.(„) — (:la„ — ^an-l)

where /„ is expressed in degrees, and n refers to the n'* sign

according to the order given in tables 6 and 7.

The Paulina Siddhaiita gives the ascensional difTerences in

the form 20e, IGJe, 6e where e is the equinoctial noonday

shadov/. Brahmagupta similarly gives 19e, IGje, 6e. The

only table of oblique ascensions appears to be the very rough

one in Varaha Mihira's BriJiaj Jataka ; the later Surya Sid-

dhanta gives right ascensions, but none of the early Hmdu
texts appears to give correct tables for oblique ascensions or

ascensional differences. The fairly accurate tables given m
tables 6 and 7 are taken from Abii 'Ali al-Mai-rakoshi (13th

century)

.

8. The lagna.—The point of the ecliptic on the horizon

(horoscope, ascendens) at any time is termed the lagna. Its

determination may be explained by an example. Suppose that

7 hours 17 minutes has elapsed since sunrise at a place whose

latitude is 36°N., and tliat the longitude of the sun is 42

degrees. The table of oblique ascensions (table 7), converted

into time units, gives for latitude 36°

b --.m J oh oi "^

i

,li r.nra

f, = l''17™, «,= l'^3r, <3 = l''57"\^, = 2^21

t. = 2" 28"".

Smce the sun has advanced 12 degrees into the second sign we

have first to find how much of h has not been used up. J. ins is

(1^ 31'") X (30° - 12'')/ 30° = 55 minutes approximately.

Now
h jHi

7" 17" = 55" + l'^
57"' + 2^ 21'" + (2" 4-"),

the last term bemg less than t,. The time then corresponds to

some point in t^ (Leo) ; and suice

a:/30=(2''4"^)/(2''28™)

nagives X = 25° 8' the longitude <

4 signs 25 degrees 8 minutes.*

* Theon (c. a.d. SSoT^Ilcuk^^he lagna ov ' horoscope ' i^ the same

way, but with reference to temporary hours. Apparently the Hindu, did

f
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9. Length of day.—The difference between the length

of the day and night is equivalent to twice the angle GGF in

figure 1, Avhen FGR represents the path of the sun. Now sin

GOF or sin a a has been shown (§ 5(a) v) to be equal to tan

tan S. The length of the day in hours is therefore (ISO''

+ 2 /^ a) / 15 and in ghatis it is (180° + 2 A a) / 6 where sin A a

= tan (p tan 8, and for the longest daj^ sin d^ = tan <t) tan <*>.*

This rule is given by Paulisa {PS. iii^ 11) and Brahmagupta,
and Aryabhata {G 19) notes the connexion with the ' six hour

circle.' f
No tables of the lengths of days are given in the early

Hindu texts: the following is taken from Abii 'All al-Marra-

koshl.

Longest days for different latitudes.

Latitude.

1

3°
1

6° 9°
1

12°
1

15°

1

18° 21° 24° 27°
i ' 1

30** 33° 36^

t

39° 42°
1

45°
1

48°
1

51°
1

54° 57° 60° 63°

1

66**

1

Hours .

.

'- "—' "" ^

12 12 12 12 12 13

1

j

13 13
1

13
1 i

13 14 14 14 15
i i

15 15 16 16 17 18 19 22

Minutes .

.

10 21 31 42

1

53 5
1 ' !

17 29142 58 11 28
1 i 1 i

45 ' 5
1

1

27 51 21 55 37 33
1

52 28

Seconds - • 34
t

i

!

12 44 40 44 20 4 52 'a8
1

58 52!
1

1

8 54 4 12 28 4 4 44 4

1

32

The planets.

10, All the planets, including the sun and moon, are sup-

posed to have the same absolute dailj' motion of about 12,000

j^oianas The orbit of the moon being known, the orbits of the

where i?».other planets are found by {orbit of moon) x i?^ /i?p,

and Rp are the revolutions in a cycle of the moon and the

planet respectively. Whether the elements for the moon were
obtained from parallax observations or not is uncertain, but

there is no direct evidence of such observations. The follow-

ing^ table is based on the elements of the later Surya Sid-

dhanta ;

ghatisy bat see Alhlrum
(India 1, 338), who discusses this interesting topic.

* In modem notation cos h~ ~~ tan 'p tan 8 where 2h 1 15 is the
length of the day in hours.

t The Jyotiaha Vedanga rule is :

—

length of day = 12 + 2 (183 — n) / 61 muhurtas

where n is the number of days counting from a solstice. The longest day
is therefore 18 muhurtas = 14 hours 24 minutes, the shortest day is

12 muhurtas — 9^ 36™ and the dailv increase is 2 /fil muhurtas — l"" 34'and the daily i

The Paitamaha Siddkanta gives 1591 palas (

est day and 3 palas for the daily increase.

10^ 36"" 24^) for the short-
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1

1

A
Orbits.

B
SiDERKAL Pe-

riods.

A-rB
Mean Daily
Motion.

1

1

Yojanas. Days. Yojanas,

Moon * 324,000 27-321674 11,858-7
1

Mkrcuky 1,043,209 87-969702
'

11.858-7

Veistcts 2,664,637 224 -608568 11,858-7

Sun 4,331,500 365-258756 11,858-7

Mars 8,146,909 686-997494 1 1 .858-7

Jupiter . . .

.

51,375,764 4,332-320652 11,868-7

Saturn 127,668,255
\

10,765-773075 11,858-7

The diameters of the planets other than the sun and moon are

generally given in terms of that of the moon. There is little

agreement as to the values, some of which are shown in

table 4.

1 1 - Mean —The mean motions of the planets

are shown in the form of the number of revolutions in a yuga

or cycle. t
tions in 4,320,000 years as

Sun ,.

Moon .

.

Mars .

.

V

4,320,000

57,753,339

2,296,824

Mercury
JuprrEB

Venus

17,937,920

364,224

7;022,388

Saturn 146,564

Since at the beginning of the Kali^oiga (i.e. sunrise at Ujjain,

18th February, 3102 B.C.), or at the beginning of the Kalpa,

all the planets were supposed to be in conjunction, the finding

of the mean place at any particular time is not a difficult

matter. If t be the time elapsed from the epoch, then having
havin

t

There is no indication a« to the means by which the revo-

* The early Hindu astronomers were, of course, well aware of the

natural order of the planets, but usuaUy they place them in the * week-

day order.'

f For other values see table 2,

t " is the period (P) of the planet, but the Hindus did not generaUy

utilise this ratio as a single element—See, however, the Panchaaid-

dhantika, Ch- XVT,
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lutions {E) given were obtained. They first appear in the
texts in a fairly accurate form and their appearance coincides
with the introduction of the larger cycles—which, indeed, were
introduced in order to express the planetary revolutions in

integral quantities.

12, Synodic revolutions.—The synodic revolutions are
not usually given in the texts, but they occur in a somewhat
disguised form in the Pancliasiddhantika (Ch. xviii). If P^ is

the synodic period of a planet and P^ is its sidereal period and
E is the sidereal year we have

1 1 1

E F, - P^

where the upper sign is to be taken for a superior and the
lower for an inferior planet; and since P^ = YE I R w^e have
Pc— YE I ± [Y — R) which is the rule implied by Varaha
Mihira. His synodic revolutions are given in saura days as
follows :

—

Mars. Mercury. Jupiter. Venus. Saturn.

768| 114/v 393| 575^ 372-| saura days,

and since 360 saura days = 365*256 mean solar days approxi-
mately these values become

Mars. Mercury Jupiter, Venus. Saturn.

780 115-9 398-8 583-9 378 days.

13. Epicycles.—The calculated mean positions of the
planets were corrected for the so-called ' first inequality ' (that
one, namely, which depends on the planet's position relative

to the sun), in the Greek fashion, by assuming certain epicyclic

motions. The Greek astronomers taught that, while the
planet's mean motion could be represented as a movement on
the circumference of one circle, called the deferent, its actual
motion was on the circumference of another circle, called the
epicycle, whose centre was the mean position on the circum-
ference of the deferent. This is the scheme in broad outline
only; it was apparently based on the principle that the motions
of a heavenly body must be made up of pure circular motions
—a principle that does not appear to have influenced the
Hindus.

In figure 10 the epicyclic motion of an outer planet of

typ The point E repre-
sents the position of the earth, the circle A^ A^ A^, etc^ is the
deferent, and the circle 6| By is' the epicycle when the mean
position of the planet is at Jj. The epicycle is not drawn for

other mean positions, but its radius is marked (A^B.^, A^B^^,
etc). The points A^^ A^, A^. etc,, mark the mean position on
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the deferent at intervals of 30 degrees, the corresponding posi-

tions on the epicycle being B(^j B^, B^^ etc. The period of

f;^. *o.

revolution of A on the deferent is the sidereal period (P^) of

the planet, and the period of revolution of B on the circum-
e (• n^ ..• 1-. :„ 4-U^ „,•/1/^T.Qol ^Toa-r ( Jil\ At EAr. B^ the-"0ference of the epicycle is the sidereal year {E).

earth, sun and planet are in line : the point B moves from B^

to B^ while the point A moves from A^ to ^^ and we have

angle B^ A\ 6]

angle A^E Aq

l/E

IIP*
1-8 in the figure

From B. to B^ the planet retrogrades and the^ angle of

gression E is in pproximately

retro-

The

stationary points are determined by

Btt/EB = {velocity in deferent) / {velocity in

epicycle ) = « / v.

"

See § 20(a).
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If S^Sy 8^, etc., represents the orbit of the sun, then B^S^,
By 8^, B,^82, etc., represent the distance of the planet from the
sun, and, since ES is, A\'ith the superior planets,* always paral-
lel to AB (because the period of B is the same as that of 8,
namely the sidereal year), BS is always equal to EA,

The planet is nearest the earth when in opposition and
furthest away when in conjunction.

14. The superior and inferior planets require different
treatment with reference to the relative motions in the defer-
ent and epicycle. If the anomaly (that is the motion in the
epicycle) be reckoned in the more modern way from the
radius A^b^ always parallel to the original direction A^B^,
then the following scheme holds f :

—

Periods of Revolution'.

On the deferent.

Modern way
Superior planets

On the epicycle-

Inferior n

Sidereal period of Sidereal year
planet.

Sidereal year. Sidereal period of

planet.

+

But the Greeks and the Hindus generally reckoned the anomaly
from the directions EA^, EA^, etc., that is from the apogee of
the epicycle, and consequently the periods were

r Superior planets
Ancient way 3

{ Inferior

On the deferent.

Sidereal period of
planet.

Sidereal year.

On the epicycle

Synodic period of

planet.

Synodic period of

planet.

15. The Hindu scheme.—The general explanation of the
disturbing curses of the planetary motions is, in the words of
the Surya Siddhanta (ii, 1-4), as follows :—

* For Mercury and Venus the centre of the epicycle is on the line
pointing to the mean place of the sun, since in these cases the period of
A 13 the same as that of S.

t In fig. 10 what may be termed the 'modern anomaly' is v + w,
while the * ancient anomaly ' is t? ; and, since for a superior planet

and also {u ^ v) fu
inner planet , as

l/S=l/P^ + l/P, or {Pc-i-P^)/Pe I

I P^/Pc. Similarly for an

1 1

E P -=r- and
Pe u

E V
7— we have -

E
P.
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€£ Forms of time, of invisible shape, stationed in the
zodiac, called itgrochcha, mandochcha, and patay are causes of
the motions of the planets. The planets attached to these
beings by cords of air are drawn aAvay by them with the
right hand and left hand, forward and backward according
to nearness towards their own place. A wind, moreover,
called pravaha, impels them towards their own points

;

being drawn away forward or backward they proceed by a
varying motion. The so-called uchcha, when in the half

^
orbit in front of the planet, draws the planet forward : in

like manner, w^hen in the half orbit being the planet, it

draws it backward."

The term mandochcha, or * apex of slowest motion/ cor-

responds to the term aphelion, while the term ^ighrorhcha, or
*ape\ of swiftest motion/ corresponds to the tevin conjunction *

In the earlier siddhantas the line of apsides appears to have
been considered as f}xed, but later a definite motion was given
—possibly on the analogy of the motion of the moon*s line of
apsides ; but on what principle the actual values given were
obtained is not indicated. For the positions of apogee or
aphelion the following longitudes are given f

JtfGr -

Sun. Mars. Jupiter. Venus. Saturn
cury. ^

Pauchasiddhantika .. .. 110° 220° 160° 80° 240
BrahmasphutasiddhSnta -. 127° 227° 170° 90° 252
Surya SiddhSnta .. 77° 130° 220° 171° 80° 237

and the following are the revolutions given to the lines of

apsides in 4,320,000,000 years :—

Sun, Moon. Mars. ^ Jupiter. Venus. Saturn
cury. *

Brahmagupta 480 488,105,858 292 382 855 653 41

Silrya Siddhanta 387 4S8,203.000 204 368 900 535 39

For Saturn the motion of aphelion amounts to about one
minute of arc in five thousand years

!

The Panchasiddhantika says
—"The Sun is the so-called

Bghra'' and in the Hindu system, as in the Greek, the revolu-

tion of the conjunction of an inferior planet takes the place of

the actual revolution of the planet itself.

J

16- The two epicycles.—The Hindu scheme differs con-

siderably in detail from that of Ptolemy. The object appears

to have been the attainment of the correct apparent position

of the planet without reference to the representation of its

* ' Superior conjunction ' is meant,

t Aryabhata gives 78° for the apogee of the sun. Barth, assuming

that this was the result of direct observation, attempted to estimate

therefrom the date of Sryabhata's astronomy.

X A revolution was considered complete only when the planet had

passed through the whole zodiac : this Venus and Mercury are only able

to accoraphsh as they accompany the sun in its apparent annual motion.

o

o
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actual motion. As far as information is available we gather
that the planet was regarded as actually moving in the defer-
ent, and that the system of epicycles was solely for the pur-
pose of ascertaining the apparent position in the deferent at
any time.

The Hindu svstem involves the of two different and
independent epicycles for each planet (except the sun and
moon) and four sets of calculations, and the epicycles, at least
in the later works, vary in dimensions with reference to their
positions on the deferent. In the Surya Siddhanta these epi-
<3ycles^are termed manda paridhi, or 'epicycle of the apsis/
and Stghra pandhi, or ' epicycle of conjunction ' and their
dimensions as given in that work are as follows * :

—

Dimensions oi^ Epicycles.

1

Circumference of manda
paridhi = Ea-

Circumference of sighra

paridhi = Ec

Anomaly
0° or 180"

Anomaly
90^ or 270"

Sun »

Moon ,

.

Mabs 4 *

Mebcctry

JUPITEE
w

Venus .

.

Saturn

14° 0'

32^ 0'

13° 40'

31^ 40'

75° 0' 72°

30° 0' 28°

33° 0' 32°

12° 0' 11°

49° 0' 48°

1

0'

0'

0'

0'

0'

Anomaly
0° or 180".

235° 0'

133° 0'

70° 0'

262° 0'

39° 0'

Anomaly
90° or 270"

«

*

232° 0'

132'^ 0'

72*' 0'

260° 0'

40° 0'

The change in the dimension of the epicycle is proportional
to the sine of the anomaly. If ^E is the difference as given
in

hyE
E

— ^E . sin 9, or, if the Hindu sine function is used, by
^E . sin 0/r. This result is based upon the proportion

X

Te
sin 6

sin 90

where x is the diminution at 6, If

e . 360 E :^E 8m9,oT E
^E

sin 6

we may term ' e ' the reduced epicycle.

r

-gupt;
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But E and 6360"^ are onl}^ apparent dimensions, and the

change is probably due to a supposed change in the distance

from the centre of the deferent to the centre of the epicycle,

and is connected with *he ' second inequality
'—due to the

excentricity of the orbits,*

The values of E are for the circumference of the epicycle

in terms of the circumference of the deferent. For example
the value 72 for Mars means that

the circumference of epicycle _ ^ _ 1

the circumference of deferent 360 5

or re/r^ ^1/5 where r^ is the radius of the epicj^cle and r^ is

the radius of the deferent. We shall denote r/frd by e„ or e^

according as the epicycle of the apsis or the epicycle of con-

junction is employed.

17. The equation of the centre.—The processes in-

volved in determining the equation of the centre are generally

four. If A denotes the mean position of the planet then the

first correction gives A, = X + €,/2 where €, is the equation

arrived at by employing the epicycle of conjunction; the

second correction gives A^ = X, + €.2/2 where €3 is the equation

derived by employing the epicycle of the apsis ;
X^ = X + €3

where again the epicycle of the apsis is employed; and finally

A^ = X.^ + €^ where the epicycle of conjunction is again em-

ployed.

The calculations may be summarised thus

:

(i) x^ = X + <i/2 where sin c, =
ee . sm Vo

(ii) A3 = X, + €J2 „ sin 6, = €a . sin v,

(iii) A3 =. X + €3 „ sin e^ = e, . sin v.^
/

(iv) \, = X3 -I- €^ „ sin €^

Cc - sm v<^

V'e/ + 'le^ . cos U3 + 1

where Uo = ^t- - ^ ; ^3 = ^c ~ ^i '' ^1' —^"~^ 1

»

* The term ' oval' haa been applied to the epicycle in this connexion

but is not altogether appropriate.
. .

Theoretically, at least, the origin o£ the change m dimension of the

epicycle is known. In the case of the moon the effect of the second

inequality was always to increase the absolute value of the first one.

particularly in the quadratures. " The obvious inference was, writes

J. L. E. Dbeyee {Planetary Systems, p. 193), "that the radius of the

epicycle appeared to be of variable length, greater m quadrature than m
syzygy." But Ptolemy made the centre of the epicycle move on an

excentric so that its distance from the earth varied and consequently so

did the apparent dimensions of the epicycle. The excentric appears

comparatively late in India. See the Stddhanta S'lromam, G. v, 7/.
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and t;/= A^ Ag ; and consequently

V3 V V and V. V
J

€,/2

The calculations according to the Panchasiddhantika
(ch. xvji) may be expressed in the following form. The later
texts give rather more complicated but not essentially different
rules, of which a specimen will be exhibited in due course.

1. 11. ni. IV,

Ol e^ sm V

b

a^ = e^ sin vi

1
e^ cos V

ci ./

A

«12 (ra + &i)2

6] =sin-l ai r^/ci

Ai = A + ei/2

V •

€.2 := sin ' 1 a.2

A.2 = Ai + f.2/2

e^ sui t;3

e^ cos Vg

sin 1 ct^^r^/c^

^3 + €4

•11
'^^' ^*^® Hindu method as applied to a superior planet is

illustrated in figure 10. The period of the epicycle is the
synodic period of the planet (reckoning in the Greek fashion
always from EA) and that of the deferent is the sidereal
period of the planet. We have

A^EA
I

IMA^B^ Pa /P^ or-
V

p
p.

The problem is to calculate B^ EA^. The line 5,iJ/
perpendicular to EA^ while A^ M = 6. Now EM'^ + a^

= a IS

EB^''

or {Td + hf + a^ EB:^ and
a

I EB sm c;

but 6 r^ . cos ?? and a r^ . sin V. therefore

(i) sin
r^ . sm V

\/{rd + r, . cos r)^^ + r/ . sin*v

€ . sm V

-yi
where e

re

+ 6^^+26. cos V Td

A simpler formula is

(ii) tan
B^M

I T0 , sm V

EM Td + r- cos V

c . sm V

1 + e . cos V
- or

sm V

I
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but the Hindus, like the Greeks, did not employ the tangent
function.

The maximum value of c occurs when EB is a tangent to
the epicycle, that is when AB is at right angles to EB\ and
then sin relTd e. and v 90" + €.*

19. The following calculation for the equation of the
centre of Venus is based upon the later Surya Siddhanta
elements | :

—

The equation of the centre for Venus.

Given mean longitude . . 8* 18° 13%

Longitude of conjunction. . 10* 21° 50' : anomaly t; = 2* 3° 37',

Longitude of apsis . . 2* 19° 52' : anomaly v' = 5* 18° 35'.

Epicycle of conjunction .

.

Epicycle of apsis

Ec varies from 260° to 202**. Difference A^e = 2*

Reduced epicycle Cc = (r^c "^ £\Ec sin v
) / 360 r

£a varies from 11° to 12°, Difference AS,, = 1*

Reduced epicycle e^ = (rEa — ^Ea sin t;')/360 r

Longitude

Anomaly

sm V

cos V * A

Corrected epicycle e

a e am v

6 = e cos V

sin-i ar/c = e

Corrected longitude

1. II.

For equation of

conjunction.

8* 18° 13'

v = 2' 3° 37'

sm V

cos V

ec

3080'

1527'

723

oi = 2226'

6
1

1104'

ci = 5058'

q = 26° T

For equation of

apsis.

ui.

Ai = 9» vir

vi
O OK/

sm vi

5« 18° 35

= 689'

cos Vi

ea

&0

Ca

3369'

0328

22-3'

110'

3548'

For equation of

apsis.

x,2 = 9' 1*^28'

'i

sm v-i

5* 18° 24'

= 691'

IV.

For equation of

conjunction.

A3 8- 18° 36'

\ +
2

9M°17' Ai +

fJ
= 0° 22'

2

cos V.i

a

03

3368'

0328

22-6'

63=110-4'

C3 3458'

«8 = 0° 23'

«3 2» 3° 14'

sin ^3 = 3069'

cos t;g

ec

1548'

•723

Oi = 2218'

b

<^4

iiig*

5067'

«4 = 25° 59'

,

A + ^3 := 8' 18° 36' A3 + 6i = 9* 14° 35'

The process, it will be seen, is the sami

that variable epicycles have been introduced.

Since u = 90 + « we have

tan c

e cos e

1

or sin e = e (1 - sin'e) / (1 - e sin e)

e sin c

of which a solution is sin e = e.

t See J.-4.0.S., 1858, 213/.
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20. The only process required in the cases of the sun and
moon is the 'correction for the apsis/ which may be repre-

sented by tan {e sin v) I {I + e cos v). The early texts give
tabular results bv means of which the calculations may. to

some extent, be avoided. Thesej however, are not very com-
plete and are not altogether in agreement.*

20(a) Retrogression.—In figure 10(a) if B/^ or B'B'
r . Av OT r . ^v') is the arc on the epicycle passed over

= CABin time At^ r being the radius of the epicycle^ and v

or CAB^ being the anomaly, then if B(3 is small, the angle

Bfiv ABB' and f^rj = B(3 cos ABB\ But fSrj/EB aa'IR
where R is the radius of the deferent, therefore

aa R.(3rf/EB R
EB

cos ABB'

R . r.^v. Bn
rEB

Bn ^ Bit ^
EB EB'

C

Vig. 1 (a.)

If a'o is equal and opposite to the motion in the deferent,
that is if

* According to Jacobi and Sewell {Epigraphia Indica
xiv, 10) sin e = e sin v where e is the ' reduced epicycle ' (§ 16|

employed.
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It . £^u ?1
EB

. R.Av = 0, then
Bit

EB A V

and £ is a 'station' of the planet and 2AEB is the angle of
retrogression Instead of Btt the Surya Siddhanfa gives 'the
difference between the hypotenuse and the radius,' that is

H - EB or EB' - B.
The text then gives the angles ABE for the stationary

points B as follows :

Sfars.

16
Mercury . Jup i ter

36 50
Venus.

17

Saturn

65

from which the angles of retrogression AEB may easily be
calculated if r / B be known. The Hindu texts do not give
this value definitely, but it is approximately e., calculated for

the epicycle of 'conjunction.'

21. Latitude.—The node, Rahu, is said to cause the
deviation of the planets in latitude (SS. ii, 6). The later rule

for latitude given is

ft

(3' sin A A

)S

its mean distance, r is the true distance of the planet from the

earth, and r' is its mean distance, and ^ A is the distance of the

planet from its node. The deviations are given as follows :

—

Moon.

PanchasiddhantikS :4 0'

Surva Siddhanta . . 4° 30'

Mars.

1° 4r

1° 30'

Mer-
cury.

2*^ 15'

2 0'

Jupiter

V 41'

1 0'

Venus.
,
Saturn

2° 15' 2= 15'

2° 0' 20 Q'

Parallax.

22. In works of the earlier period there is no reference

to parallax and there is no real attempt to measure the dis-

tances of the sun, moon and other planets; while in later

works the subject of parallax occurs only in connexion witK

eclipses. The later Surya Siddhanta treats of parallax in

longitude {harija, Gk. opi^^ov), and parallax in latitude (avanafh
' depression ') : it states that there is no solar parallax in lati-

tude when the ecliptic is a vertical circle, and also that there

is no parallax of the sun in longitude when that planet is in

the meridian. This latter statement is not true, as Whitney

points out,* unless the ecliptic is also bisected by the meridian.

(See§6(^)).

* J.A.0.S.—IS5S, p. 286.
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The horizontal parallax of the sun or moon is assumed to

one-fifteenth part of a day. We thus have

TT = (daihj motion of sun) / 15 = ej]5 for the horizontal
parallax of the sun,

t'= (daily motion of moon) /15 = $„115 for the horizontal
parallax of the moon,

where B is the angular motion of the planet during the day.*
hmee 6= s/r nearly, where r is the radius of the orbit and s is
the arc traversed in one day, and since, in the Indian system,
s IS constant for all planets and is equal to 12000 yoianas f we
have 5/15 = 800 yojanas, which is the Hindu value of the
earth sradms; and n becomes equal to5/15r= n'rt which
IS approximately true when r is great compared with p.

Sometimes the difference between the parallax of the sun
and moon is given. Thus the parallax in latitude is given in
torms that may be expressed by •

""b -
'^b = i^'n - ^J (sin 2,) / 15 = 40' (sin z,)/r

= (sin 2^)/ 70

where sin z, is the drikshepa (see § 6(^)).

The rule for parallax in longitude may be expressed by

^\ = -^ cos Ze sin (^7 - A)

where A is the longitude of the star and Xy is the longitude of
the nonagesimal.S

The Hindu rules for parallax may then be summarised
thus

:

(i) Horizontal parallax n = ^/ 15

(ii) Parallax in latitude ^r^ = tt sin Ze

(iii) Parallax in longitude tt^ = ir cos z, sin A^ - \

while the corresponding approximately correct formul.:le are

(i) Bin V r=
f) fr

(ii) TTg = 77 sin /S^ sin {y - ft) j sin y
(iii) TT^ = TT cos ji, sin (-v., - A) /cos /?

n° in-i' ^*^^^il'^V°.^ ^^^ ^^'^y "''^t'O" "«^^a"y g'v«" are: moon
iL 1 i; T" ""^if

• "^^r^
""^^^ '' = ^^-'Z and . = 3 9; but the K^xtsgive no actual parallax values explicitly. The Surya Siddhanla implies» - o3\j and tt — ir = 49'. ^

t The S€rya Siddhanla value is 1U858-7 yoianaa.

a *^^ */.io lOALs Hit) HH
for the nonageaimal point.

point is sometimes substituted
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where A and /3 are the stars, geocentric longitude and latitude,

and A; and Bz are the longitude and latitude of the zenith, and

We then have
tan y tan /^ar/cos (A M

(i) ^/15 = p/r nearly;

(ii) IT sin 2e = TT sinj5^ sin (y - /?) / sin y

;

and (iii) tt cos Ze sin (A^ ^') w COS /?, sin (A
,.
- A) / cos y8

;

and as /3 is generally considered negligible in these Hindu

calculations Ave have

z, = p, and sin (X-y - V) = sin {\, M

where A' is the apparent longitude ; and as a matter of fact the

zenith distance (2,) of the nonagesimal is equal to the latitude

of the zenith (/3^), and the longitudes of the zenith (A,) and the

nonagesimal (A7) are the same.

Lunar eclipses.

23. Diameter of the shadow.—In figure 11 we have

(i) the angle TEM
PTE

PTE -

-{QES
POE PTE Q'ES

QEQ')

M
SO are perpendiculars to OPQ, TM

Fi| 1 1.

FIf. »Z

.
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perpendicular to OS, and EQ' is parallel to PQ. If B„ R^,
He, Rs denote the radii of the shadow, the moon, the earth and
the sun respectively, and if r^ and r, denote the distances of
the centres of the moon and sun from the centre of the earth,
then, since the angles are all small, we obtain from (i)

(ii) Re^Re- Re {Rs I Re - 1) V^ I T,.
'

The PaulUa Siddhanfa simplj^ assumes that R^ = 38' ; the old
Surya Siddhanta gives the rule in the form

2R, = 36' -

which * is obtained from (ii) by making

Re = 18' and R, = 73-2'

;

vvhile the modern Surya Siddhanta gives it thus

—

R, = Re m,„ + Re m, [R^ j R,) - R^ m, [R^ / i?J

"•here m^ and m^ are the ratios of the true daily motions to
the mean daily motions of the moon and sun "^ respectively.
This rule implies two assumptions, neither of which is strict!

v

accurate
: (a) that the ratio of the true daily motion to the

mean daily motion is equal to the ratio of the mean distance to
the true distance; {h) that R,J Re = r^lr„ which implies that
the mean apparent values of the diameters of the sun and
moon are equal.

24. Duration.—In figure 12 let M be the centre of the
moon when about to enter the shadow, G the centre of the
shadow whose radius is i?, ; let AN be the ecliptic and MN
the moon's path. If v is the velocitv with which the moon
travels from M to M' then the duration of the eclipse is

(iii) t = 2MM'
I V = 1-1^ V^(i?c ± Rr.? - Ii'

u^ — um ^s

H
smce there are 60 nadikas in a day.

For the time between the first and last moments of inter-
nal contact we have

2
(iv) t = - V{R^ - RS - [i'^

Here the values are in lengths and the corresponding value of the
moon's orbit would be

324000

gQ^^ ,g
= 7290 (see table 4).

To reduce to minutes of arc we must therefore multiply by 360 x 60-^7290.
- V I * I J 4 V - - _ *The

modern rule

a= ^(Q — Uf +(m -aft^.
where 6 is the rate of the moon's motion in latitude, and m and 8 are the
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The PauliSa Siddhanta gives rule (iv) in the form

2 21

V 5

Since y3 / 240' = sin ^ A / sin 90^

where 240' is the moon's greatest latitude, and ^ A is the differ-

ence in longitude between the moon and its node; and since

sin ^ \ / sin 10° = a A / 10,

nearly; where 10"" is the limit from the node for a total eclipse

;

we have
/J = 240'x 21 X ^a/10 X 120 = 21^A/5,

where 21' is the sine of 10 degrees and 120' is the sine of 90
degrees according to the Paulina Siddhanta tables (see table 8).

We now have

t=.^ /2P-('!ii:?:y=?-V(5-jix)(io-(5-dA)).
^; V V 5 / ^5

These rules appear to ignore the variation in latitude that

takes place, but the Surya Siddhanta directs us to find the

value of the moon's latitude at first contact from' the value of

t, to substitute this value and repeat the process till t is con-

stant : that is, as we know the longitude of the moon at the

time of first contact, we calculate the latitude and substitute

the value so obtained and repeat the process until the results

no longer differ.

25. Solar eclipses.—Apart from the preliminary calcula-

tions involving parallax very little is given about solar eclipses.

The Paulina Siddhanta gives the time of duration as

f = |\/64- ^A*

which appears to be obtained from the usual rule

2 . 9

V
V^(^7V'i?J^ - /?/ : for ^^ - - A X approximately, and

2

R^ + E,, = 36', and v = 720/60 is the difference between the

mean motions of the moon and sun in a nadika.

26. The projection of eclipses—" Since, without a pro-

jection (chedyaha). the precise difference between two eclipses

are not understood, I shall proceed to explam the exalted

doctrine of the projection/' writes the author of the Surya

Siddhanta."^

rates of the sun's motion in longitude, by making a = i?. ± i?«i and solv^

'""^

Formulae (iii) and (iv) neglect bt but the Surya Siddhanta rule is an

*
Lupt I/O auuuuiit lui WHO term.

^i_ ^7 ^ rrr ^- ^;;;

For the Greek treatment of this topic see the Almagest, VI, xi-xiii
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In figure 6 let X be the position of the moon at the
moment of opposition, then NX8 is the circle of position and
marks the north and south direction with reference to the
moon, while the circle XE' at right angles to NXS marks the
east and west direction. The angle NXP = CXE' is the
valana,^ which gives the directions of the ecliptic with reference
to the ' circle of position ' and the east and west line [XE').

In figure 13 the centre of the moon at opposition is at M
Mn 16') is its radius. The circle of position is repre-

sented by N8 and the line EW corresponds to E'X in figure 6.
The moon is supposed to be stationary and the centre of the
shadow circle is supposed to move from h at the first contact,
to e at opposition, to h at last contact, and the problem is to
find the locus of hed.

FTJ. D

ENW
equal to the sum of the radii of the moon, and the shadow
(16' + 41' = 57) so that the points b and d must lie on this
circle Now make the anorlps "'

-EMa
the valana at first contact, opposition, and last contact res-
pectively, and make ab, Me and cd equal to the latitude of the
centre of the moon at those times, due care being taken with
reference to the directions. The points b, e, d are thus fixed
and the circle drawn through these points is assumed to be the
path of the centre of the shadow.

The 8urya Siddhanta concludes the section dealing with
this subject with the caution that " This mystery of the sods
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1. Cycles^ years, months and days.

Jyotisha
Vodanga.

Romaku
Siddhanta.

Old Surya
Siddhanta.

1

1

Aryabhata and
Puli^a.

1

Brahraagupta,
Surya

Siddhanta,

Yearn in cycle

Intercalary months
Omitted tl tills

Y
Mi
Do

5
2

30

2850
1050

1G.547

180,000
66,380

1,045,095

1

4,320,000
1,593.336

26,082,280

4,320,000,000
1,503,300,000

25,082,550,000

4.320.000
1,593,336

25,082,252

Solar montlis , , ,

,

Synodic ,,

Sidoreal ,, . . .

.

M©
Ml

60
G2

67

34,200
36 , 250

38 , K )0

2,160.000

2,226,389
2,406,389

61,840,000
53,433,336
57,753,336

61,840,000,000
63.433,300,000
57.753,300,000

51,840.000
53.433.336
57,753,336

Solar days
Natural ,,

Tithia
Sidereal days

D

f

1800
1830
18G0
1835

1 .026.000
l,0(o,!)53

1,057,500
1.043,843

64,800,000
65,746,575

06,791.070
«6,026,575

1,555,200,000
1,577,917,500

1,603.000,080
1,582,237,500

1.555.200,000,000
1.577,916,450,000

1,602.999.000,000
1,582,236,450.000

1,665.200,000

1,677,917,828
1.003,000,080
1,582,237,828

Note,—^M0

Ml

12 Y
Al© + Mi

Mi +Y

D© = 30 Mq Mi = Ml
30 Ml
D/ - D

)

D + Y

D Di

M0-|
D J

tu

Ci

1

-4

c^
a

05

I

^

00
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Moon *

Mars
JliSRCURY
Jupiter
Venus ...

Saturn

• •

Sun
Moon* .

Mars
Mercury
Jupiter
Venus
Saturn

• •

2. Sidereal revolutions of planets.

Aryabhata,

• «

» •

4,320,000
57,753,339
2,296,824

17,937.920
364,224

7,022,388
146,504

4,320,000

57,753,336
2,296,824

17,937,000
364,220

7,022,388
146,664

Brahmagupta.
\

Surya Siddhanta.

4,320,000,000 4,320,000

57,753,300,000 57,753,336
2,206,828,522 2,296,832

17,036,998,522 17,937,060

304,226,455 364,220

7,022,389,492 7,022,376

146,567,298 146,508

3. Revolutions in 4.320,000,000 years of

Apsides. Nodes.

Brahmagupta.

480
488,105,858

292
332
855
653
41

Surya Siddhanta.

387
488,203,000

204
368
900
635
39

Brahmagupta. SuTya Siddhajita.

« # • • #

232,311,168 232,238,000
267 214
521 488
63 174
893 903
684

1

1

n ^ 1 ^ ^ i_i_^ _ B ^ 1 ra _ ^^^^^^^^^^^^^^^^^^^

662

Puli^a gives 488,219 and 232,226.

ex-

«-l

o

o
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4. The later Surya Siddhanta elements.

Moon
Mercury
VenuH
Snn
Mars
Jupiter
Saturn

* «

« •

V

• •

• •

Yojanaa.
324,000

1,043,209
2,664,037
4,331,600
8.11C.909
51.375.764
127,668,255

B. A jB. Mean Synodic Apparent
Sidereal periods.

1

!

Mean daIly motion.

i
Seconds of

1

distances. periods. diameters.

#

Days. Yojanas.
1

Arc. Vojanas. Days.
27-321074 11858-7 47,434 9 51.506 20'530870 32'

87-9G9702 11858-7 14,7323 166,031 115-001100 3'

224 -008508 11858-7 5,767"7 424,089 583-000043 4'

305-258756 11858*7 3,54S-2 080,378 • * 4 32' 24'

680-907404 11858-7 1,886-5 1,296,018 779')30555 21'

4,332-32U()52 11858-7 200-1 8,176,687 398-88885!) 3' 30'

10,705-773075
1

11858-7 120-4
i

20,318.981
1

378 080 11 2' 30"

Sun's horizontal parallax
Moon's „ ,.,

Mean Rcmi-diamoter of tho sun

•

ft 1

1

f >

3' 59-4*

. . 63' 20"

.. 32:)0 yojanas or 16' 12*

Uiuon ..240 .. ,, 10' C

Somi-diameter of the earth
Obliquity of the ocliptic

Mean distance of eartli to moon
»t >» i> 19 sun • •

800 yujanas.

.J 1,566 yojanas
0^0,378 ,,

or 04'1^ radii

(P^oet's estimate of the value of the yojana is 0^\ miles.

6, Divisions of iJoy.

See

i vipala

1 pruna

1 vinfftli

1 nS^i

1 muhurta

1 day

.

Vipala.

I

60

7?0f>

216000

Prana.

» • • «

I

6

360

720

210OO

Vin"di or

pala.

t •

« I

I

80

120

Na4i or
ghati.

Muhurtu. Diim, day.
Equivalents

<

in time, in arc.

j

• « » • « •
.^nec, ,tf

» « » « « « * *

4tec. y
« • • • • * « • 24 • 6'

1 • • •
2^min. go

2 1
«omiii. 12*

60 30 1
2^hour». 360**

CO

CO

tu

15.

O

«;
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6. Ascevsional differences for certain latitudes. 00

2

3

4
6
6

o

1

2

3
4
5
6

Aries
Taurus
Gemini
Cancer
Leo
Virgo

« •

9

Aries
Taurus
Gremini
Cancer
Leo
Virgo

Pisces

Aquarius .

.

Capricomiis
Sagittarius

Scorpio . •

Libra

^"^"^^ Latitudes
1

1

1

Rigl?""^^-^-.^^^ 6° 12^ 18°
1

24° 30° 36° 42° 48° 54° G0° 6G°

ascensions, ^^"^-v^ 1

i

1

1

1

27° 53' 5' 1° 15'
1

2° 29' Z"" 48' 5° 13' 6° 46' S*' 33' 10° 35' 13° 5' 16° 18' 20° 43' 27° 15'

29° 53' 19' 2° 14' 4° 31' 6° 53' 9° 28' 12° 19' 15*^ 35' 19° 23' 24° 8' 30° 29' 39° 43' 55° 51'

32° 12' 36' 2° 29' 5° 20' 8° 10' 11° 14' U° 36' 18^ 31' 23° 8' 28° 56'
1

36° 43', 49° 8' 78° 34'

32° 12' 36' 2° 14' 4° 31' 6° 53'j 9° 28' 12° 19' 15° 35' 19° 23' 24° 8' 30° 29'|39° 43' 55° 51'

29° 53' 19' 1° 15' 2° 29' 3° 48' 5° 13' 6° 46' 8^ 33' 10° 35' 13° 5' 16° 18' 20° 43' 27° 15'

27° 53' 5' 0° 0' 0° 0' 0^ 0' 0° 0' 0° 0' 0^ 0' 0° C
1

•

0° 0'

1

0° 0' 0^ 0' 0° 0'

7. Oblique ascensions or periods of risings of signs for certain latitudes.

Latitudes

Signs.

C 12 18 24 30

Pisces

Aquarius
Capricornus
Sagittarius

Scorpio
Libra

• •

« *

26°

28°

31°

32°

30°

29°

38'

55'

48'

33'

53'

3'

25°

27°

31°

33°

31°

30°

24'

52'

24'

2'

56'

22'

24°

26°

30°

33°

32°

31°

6'

49'

53'

30'

59'

41'

22°

25°

30"

33°

34°

33°

40'

39'

27'

59'

i

41'

6'

21°

24°

29°

34°

35°

34°

7'

21'

56'

30'

2/'

39'

36° 42° 48 64 60 66

19°

22°

29°

35°

36°

36°

20'

52'

17'

9'

56'

26'

1

17°

21°

28°

35°

38°

18'

6'

28'

18'

42'

2S'

14°

18°

27°

37°
40°

40°

48'

51'

35'

r
57'

58'

11°

15°

25°

38°

44°

44°

35'

43'

49'

34'

5'

11'

7°

10°

22°

41°

48°

48°

10'

54'

48'

38'

54'

36'

0°

1°

9°

54°
58°

55°

38'

18'

30'

56'

30'

8'

o

?5

Go

5S



Arcs.

3" 45'

7° 30'

11° 15'

15' 0'

18'' 45'

22' 30'

20' 15'

30^ 0'

33' 45'

37" 30'

41° 15'

45' 0'

PauliSa. Aryabhata.

15'

23'

66'

73'

79'

84'

51*
40*
25"

40"
3*

r
61'

225'

449'

671'

1910'

2093'

22r>7'

2431'

8. Tables of Sines.

Brahmagupta.

31' 4" 890'

38' 34" 1105'
45' 56" 1315'
53' 5" 1520'
60' 0' 1719'

214'

427'

638'

846'

1031'

1251'

1446'

1G35'

1817'

1991'
2156'

2312'

Arcs.

48°

52°
66°

60'

63°

67'

71'

75°

78°

82°

86"

90°

45'

30'

15'

0'

45'

30'

15'

0'

45'

30'

15'

0'

PauliSa

.

90'

95'

99'

103'

107'

110'

113'

115'

117'

119'

119'

120'

13'

13"

46'
66"

38"
53"
38"

56"

43"
0'

45"
1"

Aryabhata

2585'
2728'
2859'

2978'

3084'
3177'
3250'

3321'

3372'
3409'

3431'

3438'

Bralanagupta

2469'

2594'

2719'
1832'

2933'

3021'

3096'
3159'

3207'
3242'
3263'

3270'

o
<:o

52

Oi

55

^

00
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ft. Summary Table (From H. Jacobi, E.I. i, p. 442).

Sun's revolations in a yuga
Civil Jays
Lnnar tithis

Moon's synod, rev.

aid.

f »

t>

aaom.
nodes
apsides „

Jupiter's »*

Rev. of sun's api^is

Place of sun's

9

r

r

»

ap
I, moon's ,,

,, Jupiter's ,,

Circum. of sun's epicycle

at o kali yuga
19 91 J 9

• •

»t »> moon 3 >>

Surya Siddhanta

4,320,000
1,577,917.828

1.603,000.080
53,433,336
57,753,336
67,265,133
-232,238
488,203
364,220

387
77" r 48^
90° 0' O""

0^ 0' 0'

14° to 13^ 40'

32° ,. sr 40'

\

Arya Siddhanta,

4,320,000

1,577,917,500
1,003,000,080

53,433,336

57,753,330
57,205,117
-232,226
488,219
364,224
•

78° 0'

90° 0'

0° 0'

13° 30'

3r 30'

0"

0*

0"

Brahma SiddhSnta

4,320,000

1,577,916,450
1,602,999,000

53,433,300

57,753,300
57,265. 194'U2
-232,311-168
488,105-858
364.226-455

480
77° 45' 36"

125° 29' 46*

329° 27' 36"
14° to 13^ 40'

31'' 36' to 30° 44'

O

Co

?1

c^

?2
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10. Modern Values,

Mean distance.

SlDEBEAL PERIOD.

Mean solar

days, *

Sun O
Moon Q
Mabs <f

Mkucuby 5
Jupiter ij

Venus ^
Saturn h
Eatitu ^

Tropical
years.

Svnodic
riod in

days, -^t

Sidereal

mean daily

motion.

• •

f

1-5237

0-3871

5-2028
0-7233

9-5388
1-0000

• "

27-3217

6809797
87-9693

4332 588
234-701

10759*20
365-2564

* «

• « t

« B t

1-8809
0-2408

11-8022
0-6152

29-4577
1-00004

29-531

779-94
115-88

398-88
583-92

378-09

• « *

•

1,880-52''

14,732-42''

229- 13*

5,707-67"
120-45"

3548 19"

Solar parallax 8*8*.

General precession 50'2564''+ 0-000222* {t - 1900).

Obliquity of the ecliptic 23^^ 27' 8-26^- 0-4684'' (t - 1900).

Equatorial horizontal parallax of the moon 57' 203".

Mean distance of earth to moon 384,411 kilometres = 238,862

statute miles or 60-2678 radii.

Mean distance of earth to sun 149,504,201 kilometres

= 92,897,416 miles.

luelination

to
ecliptic.

Equatorial
semi-dia-

meter. )&

Mean
longitude of

the node.

« t

o

6°

r
7
1°

3°

2°

0"

8'

51'

0'

18'

23'

29'

0'

43-3"

0-9"

ll-G"
27-7"

37-8"

29-6"

0"

16'

15'

1'

1'

M8'
31-87"
4-68"

3-34'

37-36"
8-40"

24-75'

Mean
longitude of

the perhelion.

t • • •

48^" 55' 60-9^

47^ 22' 16*

99^ 37' 47-9"

75° 67' 2-2*

112° 56' 57-3"

Arc of

rctrogres

sion. ^

t •

« «

334= 34' 5-4"

76° ir 42-8"

13^ 1' S-G"
130" 25' 62-7"

9V 27' 39-2"

lOr 32' 50-9"

t

18"

12^
9°

16°

6°

O

®

Length of month

:

Synodical

Sidereal

Anomalistic

Length of day

:

Sidereal

Mean solar

• »

t •

• •

29-530588 days

27-321661

27-554550

?f

ft

29
27**

d loh12

7

m
h

27^^ 13''

44
43"'

18"'

S2-8

ll-6^

33-r.

« •

23^ 56"^ 4091« of mean solar time
^ 3™ 66'565^ of sidereal time.24

Length of year

:

Tropical

Sidereal

Earth

:

, . 305-24219879 - 00000000614 (/. - 1900) Equatorial radius 6378388 kilometres
days. miles.

. . 365-26G30042 - 00000000011 (/ - 1900) Tolar radius . . 6356-909 kilometres

days. miles.

3963-34 statute

3949-99 statute

(All these values except those marked * are taken from the American Nautical Almanac for the year 1919),
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PROCEEDINGS OF THE INDIAN SCIENCE
CONGRESS.

The Sixth Annual Meeting of the Indian Science Congress

was held in Bombay, from Januarj^ 13th to 18th instant. After

the Patron, His Excellency Sir George Lloyd, G.C.I.E., D.S.O.,

Governor of Bombay, had welcomed the visitors in a short

speech, the President Lt. -Colonel Sir Leonard Rogers, M.D.,

F.R.C.P., F.R.C.S., F.R.S., F.A S.B., I.M.S., delivered his

address.

Presidential Address.

When I received the Battering invitation to preside over

the Indian Science Congress at Bombay, I felt that I was un-

fitted for the position, because medical science had not hitherto

been included within the scope of the meetings; but on learn-

ing that it was desired to include a section on medical research

this year, I was very glad to accept the honourable and respon-

sible position of president. On considering the question of a

suitable subject for my presidential address I naturally turned

to the relationship of medical research to other sciences as

affording ample scope, and being appropriate to such an audi-

ence as this. Greater difficulty arose in deciding how to deal

with such a large subject, as a general treatment might be too

diffuse to be of much interest. Realizing that I owe my pre-

sent onerous position to having been fortunate enough to make

some practical life-saving advances in tropical medicme, I feel

that I shall be most likely to mterest my audience by illustra-

ting the subject with some account of my own researches m
which the collateral sciences of phjsiology, chemistry and phy-

sics were utilized in solving problems arising in the treatment

of deadly diseases : for I feel sure that pure scientists will al-

ways rejoice in seemg their discoveries being made practical

use of by medical research workers. The immense advantages

that modern medicine has derived in the last few decades from

advances made in closely related sciences are too numerous

even to be mentioned, but some of those concerning tropical

diseases mav be referred to. Thus we have zoological work on

disease-carrVing insects, such as mosquitoes m malaria yellow

fever, and dengue, sandflies of pappataci fever tsetse-flies of

sleeping sickness, and lice of relapsing, typhus and trench fevers.

Chemical work on emetine and other alkaloids of ipecacuanha

root which drugs have proved of such immense value m con-

trolling amoebic dysentery and liver abscess; the prepara-

tion of soluble salts of the unsaturated fatty acids of chal-
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moogra and hydnocarpus oils in forms suitable for subcutane-
ous and intravenous injection for use in the treatment of

leprosy, and also during the last year of a similar preparation
from codliver oil, which appears to be of considerable value
both in leprosy, and in that greatest scourge of suffering hu-
manity, tuberculosis, which is estimated to destroy one-seventh
of mankind mostly when in the prime of life : a subject T shall

be dealing with in the medical research section, and for the
chemical portion of the work on which I am indebted to Dr.
Sudhamoy Ghosh, D.Sc, working with a grant from the Indian
Research Association. Again much work has been done on the
vitamines which prevent beri beri and scurvy, in connection
with >v-hich Captain Shorten, I.M.S., has at my suggestion tested
the value of the Quetta sun-dried vegetables of Mr. and Mrs.
Howard, with important results which will also be reported in

the medical research section. Pellagra may also possibly be-
long to the diet deficiency diseases, although in view of the
mouth lesions 1 suggest that this affection should be further
studied bacteriologically on the lines which have enabled me
to cure many cases of sprue by oral streptococcal vaccines, an
advance which has recently been confirmed by Dr. Nicholls of
the bacteriological institute at Colombo. Once more sodium
antimony tartrate first shown by Plimmer and Thomas to be
very active against trypanosomes'^ I have recently foiind to be
somewhat safer and less irritating to the tissues than tartar
emetic in the treatment of the formerly deadly kala-azar, the
mortality from which in all but very neglected cases has now
been reduced from about 90 per cent to nearly the vanishing
point. During the last few months, I have been using in kala-
azar a colloidal antimony sulphide very kindly made for me by
Dr. F. L. Usher of Bangalore at the suggestion of our energetic
secretary Dr. Simonsen, and have found it to be even more
effective and much less toxic than the antimony salts already
mentioned, and I think it may also prove of great value in

African trypanosomiasis, the later stages of which are known as
sleeping sickness, the greatest scourge of large areas of tropical
Africa. All these are matters of great interest and practical
importance, but the subject which I propose to deal with at
somewhat greater length to-day, is one regarding which prob-
ably but little is known outside the medical profession except
that a great reduction in the death-rate has been brought about
in recent years in perhaps the most justly dreaded disease of
India, namely cholera. I propose to give you a brief account
of my prolonged researches extending over more than a de-
cade, and dealing with several distinct problems by m,eans
of a variety of methods of research, physiological, physical
and chemical; as I think this work will best illustrate my
theme of the value of various collateral sciences in medical re-
search.
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Early Researches on Cholera.

I must first briefly refer to some points in the history of

cholera so that you may be able to realize the state of our
knowledge Avhen I commenced ray investigations. At the

Bombay Medical Congress in 1909, 1 gave a short lecture with

maps on the history of the cholera epidemics Avhich spread to

Europe during the nineteenth century, and pointed out the

valuable stimulus they gave to sanitary progress in England, the

introduction of pure filtered water supplies for London liaving

largely resulted from the demonstration of the waterborne

nature of the diseases especially by Snow, just as Bombay owes

its Parel bacteriological laboratory largely to the plague out-

break in India. Nevertheless the old airborne theory died

very hard, and it was not until Ernest Hart, at the first Indian

Medical Congress in Calcutta in 1894, poured ridicule upon it,

that the absurd army regulation ordering troops during cholera

prevalence to march at right angles to the wind finally dis-

appeared from the military rules. In 1883 a new era da\vned

when a German bacteriologist announced the discovery of the

comma bacillus of cholera during an outbreak in Egypt. The
organism is indeed present in such enormous numbers in the

rice-water stools of severe cholera cases that it could scarcely

be overlooked by a well-trained bacteriologist, who, however,

were very few in those days, and it has often been asked why
the medical profession in India left it to a foreigner to make

this important discoverv. And thereby hangs a tale. In 1879

Dr. N. C. Macnamara, I.M.S.—we were allowed the privilege of

calling ourselves doctors in those days—of Calcutta, afterwards

Vice-President of the Royal College of Surgeons of England,

published a comprehensive history of cholera which is still the

standard work on the subject. He had for long been investi-

gating the disease, and had recorded strong evidence to show

that the infection was spread by water contaminated with the

stools of cholera cases, and had clearly stated that the causative

organism would be found in the evacuations. A few years

later he went on leave and studied the then young science of

bacteriologv at his own expense, with a view to tackling the

subject ou his return to India. Having thus qualified himself

for the task by long experience of the disease and technical

knowledge, in February 1883 he applied to the India Oafice for

facilities for pursuing his investigation on his return to Calcutta,

but received an absolute refusal to entertain his request The

same Government, however, within a year gave to a German

bacteriologist, who had in the meantime discovered the comma
bacillus in Egvpt, every possible facility to investigate cholera

in India. I "^have in my possession Dr. Macnamara's own

account of this sad episode, which reflects so little credit on

Indian administration. I am glad to say he has lived to see
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German culture so completely exposed by the great war that

the recurrence of such a discreditable event seems scarcely

possible in the future. This episode is, however, typical of the

want of encouragement Indian Medical Service investigators

met with up to two or three decades ago, which has now
happily given place to a very different spirit, and the immense
value of the research work done b}^ the bacteriological depart-

ment, to which I have not myself the honour of belonging, in

the last few vears is reflected in the bestowal of four decora-

lions among the thirteen original members of that small but
growing body of medical scientists.

The establishment of the comma bacillus as the cause of

cholera greatly strengthened our hands as far as regards pre-

ventative measures against the disease, and its epidemic spread
both be5^ond India and by pilgrimages within the country has
been much more efficiently controlled during the last two or
three decades than formerly, although the sanitary arrange-
ments for the prevention of the occurrence at and spread from
Puri in Orissa, still leave much to be desired, as shown bv the
very serious epidemic which occurred at the last especially

largely attended Jaganatb festival in 1912. Greig then showed
that of the recovered pilgrims leaving the hospital tio less than
36 per cent were cholera carriers, and a number of outbreaks
took place in the Central Provinces after their return, although
unfortunately my suggestion to the Sanitary Commissioner
with the Government of India to investigate that spread was
not adopted, although an expert bacteriologist was available
for the purpose, and a great opportunity was lost.

As the cholera organism is a delicate one and easily des-
troyed by weak acids and chemical disinfectants, while it exists

in enormous numbers in the intestines, but only in compara-
tively small numbers in the internal organs, it was at first

hoped that the oral administration of intestinal disinfectants
might cut short the disease. Unfortunately this hope was
disappointed, and I found in the course of my work that the
dilute mineral acids, at one time given for that purpose, were
actually harmful by increasing the death-rate from suppres-
sion of urine. An important sanitar}^ advance was however
made by Dr. Hankin's use of permanganates to disinfect wells
for controlling cholera outbreaks.

The treatment of cholera then at the beginning of the
twentieth century remained much as it was seventy years
before when Latta and ?^Iackintosh in Endinburgh in 1831
introduced the plan of injecting large quantities of normal
saline solution into the veins to combat the collapse stage of
cholera. This brilliant idea just failed to be a great discovery
because no means was then fotmd of retaining the fluid in the
circulation, so that the apparently miraculous immediate effect
of reviving the patient as one from the dead was usually
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followed by fatal recurrence of the terrible drain of fluid from
the system. At the time I commenced my investigations the

method was seldom used, as shown by the fact that a search

through the records of the Calcutta European General Hospi-

tal from 1895 to 1904 showed no case in which large saline

intravenous injections were given, while the mortality among
95 cases in those nine years reached the appalling figure of

874 per cent. Indeed it was generally recognized that once

an European patient reached the collapse stage in cholera

recovery scarcely ever took place.

E,ECENT Researches on the Treatment of Cholera.

As the first whole-time professor of pathology in Bengal,

the home of cholera, who stuck to unlucrative research work

for any length of time, this fell disease naturally attracted my
attention, but it was not until after the completion of the first

edition of my work on Fevers in the tropics, the collection of

material for which occupied me for twelve years, that I was able

to take up serious work on cholera in 1908. I had previously

made a number of blood counts and, with the help of my
friend Major Megaw, I.M.S., had studied in 1906 Latta and

Mackintosh's plan of injecting large amounts of normal or

isotonic salt solutions, that is one containing the same pro-

portion of salts as the normal blood, controlling the quantities

injected bv special blood, and blood pressure examinations, in

the hope that with the aid of these modern methods better

results would be obtained. This hope was largely disappointed

as the mortality only fell from 590 per cent during the pre-

vious eleven years to 51 9 per cent in 1906, and the method,

which is a tirne-consuming one, was once more abandoned as

of little service.

On thhiking the matter over while on furlough, it occurred

to me that on the physiological principle that a high salt

content tended to retain fluid in the blood, it would be worth

while to try a stronger salt solution, and on return from

leave with renewed energy at the end of 1907 I determmed to

put this theory to the test. I may perhaps be pardoned for

digressing for a moment to remark that very shortly after my
last three periods of furlough I discovered respectively the

development of the flagellate stage of the Leishman-Douovan

body, furnishuig an important clue to the probable mode of

infection of kala-azar, the hj^ertonic saline treatment of

cholera, and the emetine treatment of dysentery : an experience

which I trust will encourage Indian admmistrations to give

liberal and frequent leave to research workers to enable them

to keep as fit and fresh as possible for their important and

exacting labours. Up to this time the strength of salmes

generally advised in cholera was OB per cent, although recent
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physiological test-books have raised the figure for normal saline

to 0-.85 per cent. As I wished to give a hypertonic solution,

that is one containing more salt than the normal blood, I

doubled the former strength and used a 1'2 per cent of sodium
chloride, or 120 grains to a pint, to which I afterwards added
4 grains of calcium chloride, because physiologists have found
the latter salt to be beneficial to the heart. Captain, now
Lt. -Colonel, Mackelvie, I.M.S., very kindly carried out the
hypertonic injections on the cases under his care while I

made a series of observations on the blood to be related pre-

sently. Cholera, plague and septic cases were in those days
treated in a dark basement of the Medical College hospital,

requiring artificial light in the daytime, but the results were
soon evident in the cheering sight of a number of convalescent
cholera patients for the first time within the memory of a faith-

ful old nurse who laboured for nearly ten years in these dismal
surroundings. They may be summarized in a sentence by
saying that by using two teaspoonfuls of common salt to a pint
of water instead of one, the mortality of cholera was nearly
halved. Nothing could well be simpler, yet nearly eighty
years had elapsed since salines were first injected intravenously
in cholera before the physiological principle of using a hyper-
tonic instead of an isotonic solution was established. It was
at once clear to me that a great advance had been made which
stimulated me to persevere with my investigations of the blood
changes in cholera, so as to place the whole subject on a firm
scientific basis.

The Blood Changes in Cholera as a basis for the
Hypertonic Treatment.

In the first place I estimated the amount of chlorides in

the blood before and after saline injections in a series of cases^

and found that in the most severe cases they might even be
below the normal point in spite of the great concentration of

the blood, thus establishing a vicious circle and leading to

further rapid loss of any isotonic solution injected into the
\^eins. I further established that the hypertonic saline did
materiall}^ raise the salt content of the blood, and to the greatest

extent in recovering cases, Avhich explained both the failure of

the former isotonic and the success of the hypertonic solutions.

Another important point was to estimate the amount of

fluid lost from the blood in cholera, so as to ascertain if the

amount was in proportion to the severity of the case, and to

learn how much salt solution it is necessary to inject to replace

the loss. For this purpose I centrifuged a few drops of defri-

binated blood obtained by pricking the finger tip in a graduated
capillary tube, and measured the volume of the solid corpuscles
and of the fluid serum. By comparing the figures obtained
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with those of normal blood the percentage of fluid lost from

the blood could be estimated. For example in a severe case

only 18 out of the original 55 per cent of serum remained,

showing a loss of no less than 67 per cent of the fluid portion

of the blood as a result of the copious evacuations. A series of

such observations showed that in mild cases of cholera not

showing any serious collapse an average of 35 per cent of the

serum was lost ; in collapse cases recovering after the hyper-

tonic saline injections the loss averaged 52 per cent, while in

extremely severe cases, who were lost in spite of the new treat-

ment, the figure averaged no less than 64 per cent, or almost

two-thirds of the fluid of the blood. I have seen cases of

cholera in which the blood was so thick that on opening a vein

a drop of black blood slowly exuded having the consistency

almost of tar : a condition which must rapidly terminate fatal-

ly if not quickly relieved. By repeating these estimations im-

mediately after several pints of saline had been run rapidly into

a vein in collapsed cholera cases, I svas able to ascertain the-

quantities required to restore the normal fluidity of the blood,

and found them, as I had suspected, to be much greater in

severe cases than had formerly been given when isotonic solutions

were in use. The haemocrite, however, is too much of a labora-

tory instrument to be generally available so a simple bedside

method was needed. I therefore made use of Lloyd-Jones'

method of estimating the specific gravity of the blood by means

of a series of solutions of glycerine in water in small labelled

bottles into which small drops of blood are gently blown from

a capillary tube, and that in which one just floats is noted,

which gives the required estimation. By carrying out this

simple and rapid test at the same time that the more accurate

haemocrite method was used in a series of cases, I worked out

the rule that when the specific gravity of the blood is raised

from the normal point of 1056 in Indian patients to 1063, then

three pints of hvpotonic saline should be injected into a vein ;

a figure of 1064 indicates the use of four pints and one of 1065

demands five pints, while with still higher figures as much

as six pints mav often be injected with great advantage to tlie

patient. Whenever the pulse tends to again fail the test is

repeated as a guide to further treatment, and in several ex-

tremely severe cholera cases over thirty pints of fluid have

thus been injected in the course of several days with ulti-

mate success in saving the lives of the patients. This test has

been in daily, morning and evening, use m two thousand cases

in my cholera wards in Calcutta, situated in a special isolation

block since 1909, thanks to the late Sir Pardey Lukis, whose

loss to medical science in India which he did so much to en-

courage is almost irreparable, and to whom I am personally

deeply indebted for giving me charge of these wards to facili-

tate my researches on cholera and dysenteries.
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Permanganates and other Drugs in the Treatment of
Cholera.

The success of the hypertonic salme injections in enabling
the collapse stage of cholera to be largely overcome opened the
way to a trial of drug treatment such as had never before been
possible ; for it is clear that unless the circulation can be res-
tored and maintained drugs given by the mouth will not even
be absorbed, and can have no chance of exerting their beneficial
action. Great care is required to make such tests reliable on
account of the numerous sources of fallacy in estimating the
e£Pects of a given treatment. For example, I found from an
examination of the Calcutta Medical College records of the eleven
years before I commenced my new treatment that the case mor-
tality Avas 66-7 per cent in the first quarter of the year, but steadi-
ly declined to only 46- 7 per cent in the third quarter. Again
in a Karachi epidemic the death-rate in the first one hundred
cases was 79 per cent, and in the last one hundred only 40 per
cent, or one half the first figure. Unless this is borne in mind
a drug tried in the latter part of an outbreak may be given
credit^ for what is only the natural decrease in the severity of
the disease. For this reason, 1 only compare whole j^ear's re-
cords or similar seasons' cases, or better still use a new drug
in every other case in addition to the routine treatment, the
remaining half of the cases then serving as a control. When
two simultaneous series one with and the other without the
new remedy have been carefully recorded—for which purpose T
use specially printed forms, the regular filling in of all the
headings and columns of which ensures completeness of the
notes in every particular— the two series can be compared as
regards all points which previous studies have shown to be the
causes of the high mortality. To take an example of this method
of investigation, the late Sir Lauder Brunton, some years ago,
advocated on physiological grounds the use of atropine in
cholera, but was only able to try it in two mild cases with in-
conclusive results. I therefore gave the drug hypodermically
in addition to the routine treatment in everv other case of
cholera in my wards for a whole year, with the result that the
mortality was much lower in the atropine series, while a care-
ful comparison of the two sets of cases as regards their severity
showed them to be strictly comparable. I have therefore
added atropine to my system of treatment with, I am sure,
beneficial results. In a similar manner emetine was found to
be useless in cholera.

Another point I wish to emphasize is the importance of
carefully studymg one's failures rather than being elated with anv
success, as the further progress I have still to relate is mainlv
due to my adopting that practice. For the last ten years I
have tabulated with the aid of shorthand, the value of which
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in my work I cannot speak too highly of, all the more important
points of m}' cholera cases, now amounting to just over 2,000.

and have closely studied the records of all fatal ones to ascer-

tain the reasons for the faihires with a view to finding means
of lesseniiig them. The following examples will illustrate some
of the results thus obtained.

After an experience of a j^ear and a half of the hypertonic

treatment, I realized that something more was required if the

mortality was to be still further reduced. The failures ap-

peared to me to be largely due to a recurrence of the collapse on

account of absorption of the toxins produced by the cholera

bacillus in the intestinal canal with the restoration of the cir-

culation after the saline injections. Now the toxins are con-

tained in the bodies of the innumerable bacilli and are set free

when they break up, as they do in enormous numbers, for it

has been' shown that no less than 99 per cent of comma bacilli

die in culture tubes within forty-eight hours. The use of in-

testinal antiseptics may very possibly add to the toxin ab-

sorption by killing the" bacilli, which is, I believe, one of the

reasons for their failure as already stated. I therefore sought

for some method of destroying the toxins themselves while still

unabsorbed in the bowel,' and, bearing in mind that they are

largely albumoses and other unstable albuminous products of

the metabolism of the organisms, and that such substances are

readily destroyed or rendered inert by oxidization, I experi-

mented with "various oxidizing agents, and particularly with

permanganates, which are well known to rapidly destroy in

vitro the albumoses of snake venoms : a point at which I had

previously worked. I was thus able to demonstrate that several

times a lethal dose of dead comma bacilli containing the toxins

could be neutralized by a small quantity of permanganates. A
trial of large doses of permanganate of potash in pill form by the

mouth, as much as one hundred grains sometimes being given

in the course of several days, in addition to the hypertonic

treatment, reduced the mortality of cholera during a year's use

from 32-6 to 23-3 per cent, and it has now been used for over

nine years in mv wards with increasingly favourable results.

Permanganate pills have also been used in cholera epidemics m
both the Bombay Presidency and the Central Provinces, m
villages under conditions in which the saline treatment was not

practicable, and favourable results have been reported, although

of course it cannot by itself save the most severe cases with

extreme collapse

Alkalies in the Prevention of Fatal Renal Compli-

cations.

There still remained one very important line of investiga-

tion, which has recently led to a further substantial reduction
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of the death-rate of cholera by enabling the common and most
deadly suppression of the renal functions to be largely averted.
I know of nothing more disheartening than after successfully
maintaining the circulation by hypertonic salines through a life
and death struggle for several days and nights, to be unable to
get the kidneys to resume their functions, with ultimate loss of
the patient. Before the hvpertonic treatment many of the few
patients who recovered from collapse eventually died of renal
failure, and a careful study convinced me that the losses from
this cause were reduced to some extent by the saline injec-
tions in spite of so many severe cases being" tided over the col-
lapse stage to face the dangers of suppression of urine. Further
diurnal estimations of the blood pressure and the specific gra-
vity of the blood afforded valuable indications for further saline
injections to aid the renal secretion. Nevertheless, as the
losses from collapse were steadily reduced bv the various mea-
sures T have related, the death-rate from kidney failure con-
tinued much the same and now became the most important
remaining cause of loss of life, and it became clear that some
factor remained which was not clearly understood.

Light was first thrown on this "problem bv an American
physician Dr. Sellards working in the Philippines.\vho suspected
a diminution in the alkalinity of the blood, or acidosis as it is
generally termed, because he found that large doses of alkalies
by the mouth failed to make the urine alkaline as it would dom health. He therefore added sodium bicarbonate to the saKne
solution used in cholera for intravenous injections and obtained
a marked reduction in the death-rate from renal failure. In
191 1 aiajor Megaw when acting for me in Calcutta read Sellards'

4 V in cases of
cnoiera wirn suppression ot urine, but with disappointing re-
sults, the measure being apparently too late, once this compli-
cation had become established. Early in 1912. I therefore
commenced an investigation of the changes in the alkalinity of
the blood in cholera, which Sellards had not then done, "and
finding an extreme degree of reduced alkalinity in all cases with
fatal kidney trouble, with the help of Captain Shorten, I.M.S., and
later of Eai Satish Ch. Banerjee Bahadur of the physiological
department, I made a long series of such estimations^in cholera
cases, with the result of demonstrating that a verv marked
degree of diminution of the alkalinitv of the blood occurred in

all cholera cases, while once it reached the extreme degree of -
N
100

from a normal of about ^^ fatal suppression of urine took place

in spite of very copious alkaline injections. It thus became
clear that in all severe cholera cases sodium bicarbonate should
be added to the hypertonic saline solution as a routine measure
to combat the acidosis from the first, and prevent it reaching a
dangerous degree. The results of this addition to the treatment
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was soon apparent, and after three years' use of the alkaline

solutions the death-rate from renal complication among nearly

six hundred cases had fallen to 2-98 per cent from a figure of

11- 1 per cent during the previous three years, or a reduction of

74 per cent in the losses from this deadly complication, and

the last remaining cause of death in cholera was thus largely

conquered. Captain Shorten has recently shown that in addition

t^ acidosis there is also a retention of phosphates in cholera,

which can be reduced by the administration of calcium salts in

the form of lime water ; but I have not yet been able adequate-

ly to test this hypothesis. From this point of view calcium

permanganate may be preferable to the potassium salt, but

in earlier work I found the calcium salt to be less convenient

on account of its extremely hygroscopic nature ; but it is worthy

of further consideration.

The Diminution in the Mortality of Cholera.

I fear I shall have w^earied you with this long account of

my researches on cholera, but the results may be very briefly

summarized in the following table showing the mortality under

the different forms of treatment, or rather the continued elabo-

ration my system of treatment with increasing knowledge

derived from combined clinical and pathological mvestigations

extending over twelve vears, and culminating in a reduction

of the mortality between 1895 and 1905 before I began work

of 59-0 per cent to one of 19-1 per cent between 1915 and 1917

or one-third of the former rate, while in 1917 among 208 cases

it was but 14-9 per cent, or one-fourth of the earlier figure

;

although all cases admitted moribund and dying before a salme

injection can be given, those coming late in a hopeless state

from suppression of urine and very young and very old persons

without the stamina to allow the treatment to have a fair

chance are included. I therefore think it may fairly be claimed

that cholera has now been robbed of most of its terrors by

simple scientific investigation with the aid of physical methods

in the use of the haemocrite and specific gravity test
;
chemical

research in the use of permanganates to destroy the toxms in

the bowel, and alkalies to combat the deadly acidosis and

physiological principles leading to the use of atropine and the

all-essential hypertonic saline injections. More may yet be done,

but sufficient has already accrued to prove the inestimable lite-

saving and economic value of medical research work and to

encourage both administrative authorities and philanthropists

to look on liberal expenditure on medical research as the

best possible use of public and private money.
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Table of Cholera Mortality under Different Methods
OF Treatment.

Years. Cases. Deaths. Mortality. Recoveries^

AND
1895 to 1905 1,243 788 59-0%

^
41-0%

Normal Salines. intravenously.

1^6 112 57 519% 491%
Normal Saline subcutaneotjsly and per becttjm.

1907 158 04 59-5 405

Hypertonic Salines intravenously.

1908 to 7-1909 294 96 32-6% 67*4%

Hypertonic Salines plus Permanganates.
8-1909 to 1914 858 222 25-9'';, 741%

Hypertonic Salines, Permanganates and Alkalies.

1915 to 1917 638 122 191% 809%

The Future of Medical Research in India.

The p:reat lesson to be derived from the researches on cholera
which I have related is the importance of combined clinical
and pathological investigations. So strongly do I hold the
necessity of medical research workers being in the closest
possible relationship with large hospitals to enable them to
work on practical Imes that I regard Pasteur's great discovery
of his preventative treatment of hydrophobia as having been
a curse rather than a blessing to India, because it has led to
three important research laboratories being placed on remote
hilltops for the sake of the relatively insignificant mortality
from hydrophobia to the grave detriment of work on all the
more important tropical diseases. Now that the treatment of
hydrophobia and other bacteriological methods can be carried
out in the plains with the help of a refrigerator (and Avhere
necessary a temperate room) , as is being done at the present
time in Rangoon, no excuse for further repetitions of this
grave mistake remain. Unfortunately Assam rejected the
opportunity which Rangoon took advantage of, and now that
the terrible kala-azar is again ravaging the Sibsagar district,
cases have to be imported into Shillong to enable the one re-
search worker of the province, who is tied to the Pasteur
Institute for want of an assistant qualified to carry out the
routine hydrophobia treatment, to have some slight oppor-
tunity of tackling the greatest problem of Assam and other
large areas of India.
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The serious disadvantage which so manv of the membe:
of the bacteriological—or as it should be called medical re-

search—department now labour under by their divorce from

large hospitals in the plains will be partly removed when the

schools of tropical medicine in Calcutta and Bombay are

opened, when team work so essential to the solution of the

larger medical problems will be possible. In addition, all the

larger hospitals should have whole-time pathologists, both to

enable the abundant clinical material they contain to be made
available for research purposes, and also to allow the clinical

staff and the patients to have the immense advantages in the

diagnosis and vaccine and other lines of treatment which a

bacteriological laboratory affords through recent advances in

our knowledge of medicine. For example, fevers anil dysen-

teries are the t\so great causes of disease and death in India,

but it is only with the help of microscopical examinations that

they can be rapidly diagnosed and efficiently treated, and

without this aid even the most experienced physicians too often

cannot do full justice to their patients. Until recently the

professors of pathology in our medical colleges have been also

physicians, and naturally spent most of their time in clinical

work and general practice, and with rare exceptions, such as

McConnell of Calcutta, added not little to our knowledge of the

pathology of tropical diseases. It was only in 1899 that the

first whole-time pathologist was sanctioned for the Calcutta

Medical College, and fortunately for me the previous incum-

bent soon gave it up for the more attractive and lucrative

clinical line. During the last nineteen years I have had un-

rivalled opportunities for combined clinical and pathological

research, although the expenses of living in Calcutta are

so great that I could not have afforded to retain the post

on the pay it carries and contmue my investigations, but for

the accident that I married late in life ;
surely not a very

satisfactory state of affairs to which I shall return imme-

diately. The access of pathologists to the clinical material

necessary for their researches may sometimes be a difficult

problem, although as a rule clinicians are quite willing to give

the necessary facilities. Personally I am especially indebted

to a long series of superintendents and resident surgeons of

the Calcutta European General Hospital for opportunities,

without which the material for my book on fevers in the

tropics could never have been accumulated. For some re-

searches, however, more complete control of climcal cases is

required, and this urgent need led me with the mvaluable help

of Sii- Kailash C. Bose to collect the money required to build

the Carmichael hospital for tropical diseases as an mtegral part

of the Calcutta School of Tropical Medicine. This will aUow of

the cases of any special disease under investigation to be placed

at the disposafof a particular research worker to the necessary
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degree without his being burdened with the charge of clinical

material of all kinds as in former days to the detriment of his

research work. In future I understand pathologists of our
medical colleges will be supplied from the bacteriological or

research department, and will make the subject their life-study,

and not be eligible for clinical posts. In order to get the
medical officers with the highest abilities and scientific training

required for success in research to devote their lives to it, and to

abandon the much more lucrative clinical side of medicine, it

will be absolutely necessary to give them salaries in proportion
to the long and expensive scientific training of from six to

eight years, which they receive after finishing their general
school education.

The Need of Liberal Endowments of Medical Research
IN India.

Lastly, I wish to draw attention to the great life-saving
and economic importance of such investigations as those which
I have related on cholera and many others which might be
mentioned ; as when this is fully realized by the public, endow-
ments of medical research will surely be forthcoming in India
on a far larger scale than hitherto. Bengal and Bihar have
generously given me seven lakhs for the Calcutta School of
Tropical Medicine, half of which has been expended on the
Carmichael hospital for tropical diseases, and the remainder
will be used for medical research and the partial upkeep of the
hospital under a governing body of medical experts. In addi-
tion the Tea, Jute and Mining Associations are contributing
Rs.^ 60,000 a year for the support of three additional workers
to investigate on practical lines those diseases which affect the
value of the labour forces. Bombay has always been noted
for the liberality of her citizens, so l"'confidently appeal to this
great city to do at least as much for my friend Colonel Liston's
school here, which he has laboured so long and patiently to
found in connection with the Parel laboratory.

But I also desire to make a still wider appeal. The late
Sir Pardey Lukis, one of the ablest and far-seeing administra-
tors the Indian :Medical Service has ever produced,' founded
the Indian Research Fund Association, to which the Govern-
ment of India give the large sum of five lakhs yearly. It was
hoped that this annual grant would have been materially in-
creased by liberal contributions from the Princes and noblemen
whose territories will benefit equally with those under British rule
from medical research, and the wealthy citizens of India, but I
understand that this hope has been sadly disappointed, mainly
no doubt owing to Indian philanthropy having been rightly
diverted during the war into other channels. Now that the world-
wide devastation and the destruction of irreplaceable human
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life has at length ceased, I should like to see the flow of money
diverted to the noble object of saving life by means of a great

extension of medical research, and I can conceive of no more
fitting thank-offering for the delivery of the world from the

greatest menace that has ever threatened modern civilization.

What is wanted is an Indian Rockefeller to come forwa-d with

a crore or two of rupees, backed by large contributions from

many others, to be devoted to the aid of genuine meJiual re-

search all over India independently of race or position, under

the control of a governing body, the chairman and a large

majority of whom should be scientific experts. I feel confideat

that practical philanthropy of this nature, by diminishing suffer-

ing and disease, and giving better health to the masses, will be

of more real benefit to India than any so-called boons which

have ever been dreamt of. Legacies for such work will no

doubt be welcomed by the Indian Research Association at

Simla, but those who give liberally during their lifetime will

have the far greater satisfaction of seeing for themselves the

seed they sow in faith bearing fruit abundantly. As example

is better than precept I may mention that I am giving as much
as the most liberal donors to the Calcutta School of Tropical

Medicine, and hope to be able to do still more for medical

research in the near future, so I am not asking others to do

anj^thing I am not willing to do myself to the limits of my power.

In addition to the rich Prmces and noblemen who ultimately

derive their wealth from the agricultural labourer, I especially

appeal to those who have made their fortunes in commercial

enterprises .to do all they can to help in this practical way the

labour forces to whom they so largely owe their prosperity ; so

it is to the large commercial towns that we must also look for

the help we require to brmg the blessings of medical research

to the aid of the hundreds of millions of patient toilers of

India.

Section of Agricultural and Applied Botany.

President :—T:bm Hon. Mr. G. F. Keatinge, C.I.E.

Presidential Address.

Some Economic Factors affecting Agricultural
Progress.

It is my pleasing duty to welcome you here to this session

of the Agriculture and Applied Botany Section. We have

before ns twenty papers on a variety of subjects connected

with Agriculture, and I have no doubt that we shall have

some very interesting discussions on these papers.

I much appreciate the compliment that has been paid to

me in asking me to preside over this Section of the Science

Congress, the more so since I cannot claim to be a scientific
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investigator. During the past 25 years, hosvever, I have had
occasion, first as a Revenue Officer and then as an Agricultural

Officer, to study the economic condition of the cultivators in

this Presidency, and I propose to address you on some econo-
mic factors which I conceive to be of fundamental importance
in the matter of agricultural progress. Political Economy has,

I believC; been described as the " dismal Science." I fear that

you may find my remarks dismal, but I hope that you will not
tind them unscientific. My excuse for addressing you on a
subject somewhat remote from Physical Science is that I think
that all you agricultural workers in this country, whether you
are agriculturists, chemists, botanists or engineers, are often
compelled to realize that the results of your labours, the
practical application of the methods which you advocate are
largely discounted and severely handicapped by existing econo-
mic difficulties. You discover something which should be of

great value to the community, but the economic condition is

often such that hardly anyone is in a position to take advant-
age of your discovery. This cannot fail to be very dishearten-
ing to yourselves, to the public which is looking for material
advancement at your hands, and to the Governments to whom
we have to look for increased support. If the existing econo-
mic difficulties were insuperable, there would be little use in

railing agauist them ; but it is because I believe that they can
be overcome and that a situation can be created in which the
practical value of your labours can be greatly increased, that I

venture to address you on the subject.
Stated in its briefest possible form, my proposition is this.

In farming there are two fundamental units^ the farm and the
farmer. For agricultural progress it is necessary that the farm
should be a fixed and permanent unit, so that it may admit of

permanent improvement and adequate development, and that
the farmer should be a fluid and moveable unit, so that the
right men may get to the right places. Speaking generally we
find, to our misfortune, that in India the exact reverse is the
case, that the farm on the one hand is subject to a continuous
series of economic earthquakes, and that the farmer on the
other hand is fixed and rooted.

To turn first to the farm. So much has been said during
the last few years on the subject of the subdivision and frag-

mentation of holdings, and the evil has been so generally
recognized that I do not propose to go into the matter in any
detail. No orderly development, no effective improvement
can take place in a holding which is the wrong size and shape
and which has no stability. The fact that this is true not only
in theory but also in practice can be verified by anyone who
will take the trouble to do so. Not only is the land totally
undeveloped, as development is known in other countries, but
the idea of progressive development is hardlv understood by



1919.] The Sixth Indian Science Congress. xciii

the landowners. To develop and improve a permanent 10 or

20 acre farm is an intelligible proposition ; but to develop and
improve a 10 or 20 acre farm which must in the near future be
split up and fragmented is not an intelligible proposition to any-

one ; and since this is the proposition which confronts the

Indian farmer it is not surprising that he does not consider it

seriously. In this way a low standard is set of agricultural

methods and of agricultural results, a serious obstruction to

progress is presented, and there arises a generally uneconomic
situation which tends to become worse rather than better.

Now let us turn to the farmer. The farmer owns his small

and fluctuating area of land, it may be 15 acres of land in

three plots in one generation, and 5 acres in six plots in the

next generation. The point is that the farmer is fixed and

permanent. His farm ma\^ fly into fragments and grow steadily

smaller, but, generally speaking, he himself persists, whether

he be a good, bad or indifferent farmer. In highly individual-

istic and competitive countries, efficiency is secured largely by
the elimination of the unfit, who are squeezed out of the race

by keen competition coupled by a high standard of living

This law is in constant operation in England, and there have
'

been periods of agricultural depression there, Avhen unprogres-

sive farmers have been ruined and squeezed out wholesale,

while on some kinds of soil it is recognized that a bad farmer

cannot hope, even in prosperous times, to survive many seasons.

In niral India, however, the competition is less keen, the

standard of living lower, and an easygoing tolerance, combined

with an elastic joint-family system, helps to tide the less

effective members over their difficulties and to keep them in

their places to the obstruction of the more effective members

of the community. It is by no means contended that there

are no good farmers, nor can it be expected anywhere that all

farmers will reach a high degree of excellence ; all that is sug-

gested is that, owing to the causes mentioned above, the pro-

portion of bad and indifferent farmers is unduly large. And

after all it is this proportion which counts ; for while we would

term a country backward in agriculture m which only 10% of

the farmers w^ere good farmers, we would be able to class it as

advanced in agriculture if 50% of the farmers were advanced

and progressive.

We may then sum up the situation thus

wron

wrong shape : they are not permanent units and are not suscep-

tible of orderly and adequate improvement. The majority of

the farmers are deficient in skill, industry and energy, and

balance a low standard of endeavour by a low standard of

living.

These are the fundamental obstructions to agricultural

progress to which t have to refer. The question is how we are
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to overcome them. It is clear that what we have to do is to

endeavour to create and maintain suitably sized and suitably

situated holdings which will admit of adequate development,

and to arrange that there shall be nothing to prevent these

economic units from passing by natural laws into the hands of

the most progressive farmers who will be in a position to make
the best use of them. If we can do this we can trust to the

natural fertility of the soil and the natural industry of the

farmers to secure the progress m hich we desire, aided by the

scientific investigations which have been made and which will

be made in future. But until we can do this we shall not

secure anything like the full results that we look for from our

natural advantages or from our scientific labours.

Now what is it that prevents us from taking action of the

nature indicated ? Whenever djuy remedial action of this

nature is suggested it is always urged that the people have not

asked for such action and do not want it^ that such action

would be opposed to their religion and to their sentiments, and
that a shuffle of farms and of farmers would constitute a po-

litical danger. These aspects of the question must, of course,

be carefully considered. This is a country where religious

and sentimental ideals count for much, where political dangers

must be given due weight. But there is also a persistent

demand on the part of a section of the population for material

progress. We have come to the parting of the ways, and India

must decide which road she wishes to take. You may set up
a sentimental ideal, an aesthetic ideal, an ideal of voluntary
poverty, or an ideal of political caution. Such ideals are quite

intelligible. The trouble is that to a large extent they are not
compatible with the ideal of material progress. All that I say
is this—if the former ideals are chosen to the exclusion of the

latter let us stop all talk of rapid material progress ; for we
shall have deliberately refused to take the first steps that lead

to it.

The fragmentation of holdings as it affects the introduction
of agricultural improvements.—-JS^/ B. C. Burt.

It is claimed that though the question of the uneconomic holding
is complex* and progress necessarily must be gradual and follow general
economic development, there is opportunity for immediate steps to dis-

courage fragmentation of holdings. Two instances are given of the way
in which the fragmentation of holdings imposes a definite limit on the
introduction of agricultural improvements. It is considered that in
zemindari provinces changes in tenancy law are possible and desirable
which would make the formation of compact holdings reasonably easy.

The prevention of soil erosion on tea estates in Southern
India.

—

By R, D. Akstead.

^
resolved
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bring to the notice of planters the fact that the serious losses due to soil

erosion in the planting districts which have taken place in the past, are,
to a large extent, preventable.

In Java soil erosion is prevented by terracing the land before it

is planted. In Southern India the problem presented is to stop erosion
in old established tea, and the paper describes two methods of doing this

in a practical and economic way, which have proved successful and have
been widely adopted.

The first is gradually to build up terraces by means of burying
prunings in trenches dug along the contours of the slopes^ leaving tlie

butts of the prunings projecting 6 to 8 inches from the soil. Weeding and
plucking are then done along the contours and at successive prunings the
terraces thus formed are improved and others made.

The second method is to stop all forking and clean weeding on
steep slopes and to keep these permanently, covered with a crop of

selected weeds, legumes for preference. Such a crop is established by
teaching the weeding coolies to leave the weed chosen, and remove all

others.

The best plant so far found for the purpose is Cassia mimosoides,
L. Parochetus communis, Hamil. has also been used.

When these legumes cannot be established use is made of other

weeds which grow easily, and large areas are now under Oxalis corniculata^

L., which has proved an excellent plant for the purpose and has done no
harm to the tea.

Any weed is considered better than none, and use has been made
of the following:

—

Cotula australis. Hook, f . ; Gardamine hirsuta, L. ;

Galinsoga parviflora, Cav. ; Laurenherghia hirsuta, L.

This use of weeds has effectively stopped what is known in Travan-
core as ''dry wash," a slipping of the loose textured soil in the hot

weather-

Note on land drainage in irrigated tracts of the Bombay
Deccan.—% C. C. Inglis.

Just as the conditions which determine irrigation practice in the

Bombay Deccan differ in almost every essential from those of Northern

India, so the conditions which affect the question of land drainage are

also essentially different.

In the Bombay Deeean :

(1) The damage is entirely due to the canals,

(2) Sodium sulphate is the chief salt,

(3) Substrata vary excessively and abruptly, and

(4) Groundfall is very great (about 1 in 150).

Each drainage may be looked on as a deep valley once denuded of

soil and later filled up with colluvial silt.

There are five distinct types of strata :

(1) Soil—impermeable when wet.

(2) Upper subsoil— impermeable,

(3) Lower subsoil—moderately permeable,

(4) Hard substratum—very permeable, often fissured, and

(5) Fissured rock—slightly to very permeable ;

and for our purpose these should be looked on as three layers of perme-

ability :—
(1) An upper impermeable layer,

(2) A moderately permeable middle layer,

(3) A very permeable hard substratum.
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At the top of a ridge the soil covering is red in colour and very thin,

and lies directly on the very permeable substratum : down the sides of

the ridges the soil deepens both in colour and depth, and a yellow-red

impermeable subsoil intervenes ; lower down the ridge this is directly

underlaid by lime kankar, and lower down still massive kankar is found.

With such a series, and bearing in mind the high groundfall, it will

be realized that large quantities of water will pass into and through the

high permeable substratum and under the impermeable layer into the

valleys, and will pass through into any deep nala or river which cuts the

permeable layer. On the other hand, if the permeable layer is not cut, or

is of insufficient thickness to get rid of the accumulated water, artesian

conditions arise, and the excess water which cannot drain away is forced

through the shallower portions of the surface layer and up into the deeper

portions until the evaporation carries off the excess.

If we bore a hole in a salt area we do not find subsoil water near the

surface, and it is not till we pierce the moderately permeable subsoil

layer at about 5 to 10 feet that water rushes in with a hissing noise.

The permeability of the permeable layer is measured by the rate of

recuperation in the bore holes by the formula:—
K_J. H
A " T °^ h

where K = CoeflBcient.

T = Time in hours.

H = Full head of depression.

h = Head of depression after T hours.

Unfortunately this only gives us a measure of the permeability of the

layer, and does not necessarily show that it is a main avenue of drainage.

The main supply may come through fissures at a great depth, and pos-

sibly through rock.

'The essential point is that we are dealing with a pressure ; hence the

very great difficulty of the problem. The permeable subsoil should not

be looked on as an avenue for drainage but merely as a medium through

w^hich the deep subsoil-pressure is diffused.

What we have to do, therefore, is to find out the natural deep

drainages of the original denuded valleys and open them out down to the

deep permeable stratum.
Very frequently existing nalas do not follow the natural drainages,

and depressions seldom do.

Where the permeable stratum is at such a depth that a drain reach-

ing down to it is out of the question, much can still be done by drivmg

down bore holes into this stratum, when the water rises under pressure

and can be carried away in a pipe drain.

The frequent failure of a large proportion of the rice crop

in Chota Nagpur.^

—

By A. C, Dobbs.

The soil of the Chota Nagpur plateaus rests for the most part on solid

gneissic rocks, and the subsoil water is derived from the local rainfall.

The paddy crop on the plateaus suffers peculiarly from an early cessation

of the monsoon, because the gradients are steep and | of the terraced

area lies above the line along which the subsoil water emerges from the

sides of the bluffs and ridges at the end of a normal monsoon, and these

terraces therefore dry to the point of cracking about a fortnight after the

last shower. The crop is therefore safe only on the concave surfaces of

the valleys, below the water line.

There are very few tanks to protect the crop, and the total paddy
harvested, which in a normal year represents | of the total value of the

crops of the Kanchi District, is reduced by at least J if no ram falls after

fehe middle of September, however favourable the season may otherwise

have been.
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There are practically no exports of food in a normal season and scar-

city has prevailed in great parts of the District in four years since 1896,

exclusive of the present year.

Statistics of the rise and fall of the water in a well on the Ranchi
Farm show that the rise of the subsoil water in the monsoon up to a
certain point may amount to five or six times the contemporary rainfall

measured in inches, whereas the fall at the end of the monsoon is about 38
inches in a month.

The safety of the paddy crop, depending on the subsoil water, could

be insured if the subsoil water could be maintained at a sufficiently high

level by holding up water in tanks placed in echelon round the perimeter

of each bluff above the highest terraces. Experience indicates that such

tanks, filled intermittently by showers and leaking continuously into the

surrounding subsoil, need only hold about 5 ft. of water at one time in

order to carry the crop over three or four weeks of drought. Tanks, 100

ft. wide, the capacity of which could be increased at a low cost, if necessary,

would be sufficient in the first instance, and are economically justifiable.

They would be connected in series and each would have an emergency
outlet into the paddy field immediately behind it and below the previous

tank in the series.

If the rain water that now runs off the surface could ultimately be

brought under general control in this way, \\ million horsepower could be

made available for six months in the year, on a conservative estimate,

from the Ranchi District (7,000 sq. miles) alone.

The importance of the development of the dairy industry

in India.—% W. Smith.

Development of dairying industry in India is Important from an

agricultural point of view because

(1) Only by this means can the greatest of all agricultural problems in

India—the cattle-breeding problem—be placed on a sound economic basis.

(2) It particularly lends itself to development on co-operative lines.

Agricultural co-operation has been the business salvation of the small

holder in many countries ; it should be so in India.

(3) The solving of the cattle-breeding problem on dairying lines

must at the same time enormously increase the productivity of the land,

as the farmer will breed, rear and feed his own animal on his own land,

and its manure will be available to renew the fertility of the soil year

by year.
important because

cheap and pure dairy produce is essential to the health of the community

;

they cannot get it now, and nothing but the development of dairymg

as a national industry will give it to them.
w

The improvement of Indian dairy cattle.—% A. K.

Yegnanabayana Iyer.

A brief statement of the present condition of the dair>; industry is

given , and the recommendations towards improvmg it are reviewed. 1 He

improvement of the milking quality of dairy cows (I) by confining opera-

tions to the indigenous breeds and grading them up by selection, and (2)

by the introduction of foreign blood by cross breeding with Ayrshire or

other British or Australian breeds, is described The milking quality

is regarded as a Mendelian "dominant" and mferences drawn as to the

limitations of this method of breeding. The use of only pure bred

is insisted on, as the only means of guarding against disappomtme

the performance of the cows of crossbred progeny.
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The use of poppy seed cake as a cattle food and its effect on
yield of milk and composition of butter fat.

—

By H. E.
Annett and J. Sen.

The seed forms a valuable secondary crop to the cultivator of opium
poppy- The bulk of the poppy seed produced in India used to be export-
ed, but owing to the war there had been a faUing off in the export. At
the same time the internal demand for the seed is not likely to increase
sufficiently to use up the whole production.

But there seems to be little difficulty in finding a market for poppy
seed oil in India. In this connection the question of the use of the poppy
seed cake as a food-stuff has arisen. Experiments were therefore under-
taken on this subject.

Substitution of poppy cake for mustard cake does not seem to have
influenced either the yield of milk» its percentage of fat or the composi-
tion of the butter fat. The experiments were carried out on one cow and
two buffaloes.

The animals readily ate poppy cake and seemed to flourish equally
well on poppy cake or on mustard cake. The reputed ill-effects of poppy
cake in producing drowsiness and watery milk were not observed.

During the course of the work it was noted that weather conditions
seemed to influence, to a certain extent, the composition of butter fat.
This may be due to indirect effects (e.g. a rush of green food after rain).

Studies in the chemistry of sugar-cane.

—

By B. Viswa-
Nath.

A method has been devised for extracting small quantities of juice
from sugar-cane, without appreciable injury to the cane, by means of a
modified form of hypodermic needle.

The juice so obtained can be examined for its total solids con-
tent by means of the Abbe refractometer. The refractive indices of
sucrose, glucose and substances found in sugar-cane, are found to be the
same.

A number of canes nearing maturity as judged by the eye and
experience have been examined internode^ after internode from bottom
to top. The results show that the point of maximum sugar content is

frequently close to the highest dead leaf joint and that a sudden fall in
sugar content occurs above the dead leaf joint. The point of maximum
sugar content could not be definitely located at any particular internode
but is never above the dead leaf joint.

This variation is thought to be due to different degrees of ripeness
in the^ canes examined. A number of young canes have been tested joint
by joint month after month, and it has been found that when the cane
is young the maximum sugar content is at the basal joints and gradually
this moves upwards to the highest dead leaf joint as the cane matures.

The function of the leaf being a physiological one, it was thought
that a joint would have accumulated its sugar to its fullest capacity by
the time the leaf is dead and east. This is found not to be the case. A
distinct increase of sugars occurs in an internode even after the death of
the leaf.

Two possible explanations for the increase of sugar are offered. They
are (1) the influx of sugars from above as the cane grows, (2) the elabora-
tion of sugars subsequent to the death of the leaf from the material already
gathered and converted into carbohydrates of higher molecular weight
than sugars, such as cellulose, starch, gums and the like.

Starch and diastase have been recognized in the vonncrfir narts of
the cane, but none are found in the older joints.

It has been shown, on thp* nnf.horJfv rkf

physiology
existing literature on the
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is not such a simple process as the polymerisation of reducing sugars into

sucrose, and that the second explanation seems more reasonable.

The necessity for further investigation into the mode of formation of

cane sugar in the cane is indicated.

The effects of salinity on the growth and composition of

sugar-cane varieties.

—

By R. Krishnamurti Rao.

During 1913 in a portion of Block II (Field Nos. 12, 13 and 3) of the

newly-acquired Cane-breeding Station, Coirnbatore, many thick and thin

cane varieties and some Madras seedlings were for the first time planted.

Most of the thick cane varieties died and a few that came up were very

unhealthy. Thin North Indian varieties came up better but not to the

standard expected. Madras seedlings fared no better. To study the

causes for this unsatisfactory result of canegrowfch, field No. 3 as repre-

senting Block II was chosen, and on it year after year some cane varieties

and seedlings were grown under the same conditions as existed before.

For the purpose of comparison, another field in Block I, where cane

growth is better and more satisfactory, was selected and half a dozen

varieties that were doing well in Block II were planted.

A comparison of the analyses of soil and sub-soil layers and also of

the well waters of the above two blocks showed that Block I contained

much less chlorine in soil and sub-soil layers than Block II; the well

water of Block I contained only 33 parts of sodium chloride in 100,000

parts of water, whereas the well waters of Block II (well No, 3) con-

tained as much as 189 parts of sodium chloride. This large excess of

sodium chloride in the irrigation water was reflected in the composition

of cane juices obtained from Block II (field Xo. 3) which showed a large

excess of chlorine and potash.
.

-i ,

As excess of chlorine was found to be accompanied by excess of

potash, though not in any definite proportion, a determination of either

was considered sufficient to get an idea of the quantity of the other.

The determination of potash is not easy and takes much time, and so

choice fell on chlorine. Even in this, the usual method of determining

chlorine in juices—evaporation to dryness, ignition and titration of the

water extract with silver nitrate solution—was not sufificiently rapid,

and so another method of directly determining chlorme m juices usmg

lime water and alumina cream, which gives satisfactory results, was

^
^Vhen the nature of varieties that have from the year 1914 till now

come up well and of those that have not done well in Block II is analys

it is found that, generally speaking, thin, hard, low juice varieties do

fairly well and that thick, soft, high juice varieties have practically

no chance. When the average chlorine contents of juices of ^o^th

Indian cane varieties grown under saline conditions of Block il and ot

the same varieties under sweet water conditions of Block I were com-

pared, it was found that in Block II 0-32 of chlorme was the average

obtained, whereas in Block I it was only O'lo, It was also found that

different varieties grown on the same plot and under the same conditions,

contain somewhat different amounts of chlorine.
^ . , , ^ ,. ^

The effect of chlorine on the quality of juices obtained under sabne

and non- saline conditions was then compared. It was found that the per-

centage of glucose, sucrose, purity, etc., of varieties grown on Block 11

(saline) were less than that obtained from the same varieties on Block I.
[saunei were less vnnii lii«i- ^k^v^^^^^^^^ **—- — --

i,«, ..

Juices containing large amounts of soluble salts and low
gl'^^'f^J^^^

«

been found to give low amounts of crystalhsable sugar. Pos^bly due

to this the jagieries made at the Cane-breedmg Station from North

Indian thin can^ do not set well and have a tendency to run to liquid

"""'Hav^SiTown excess of chlorine in cane juices to be the chief cau^

for the poor growth of canes, for low sucrose, glucose and purity contents
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of juices and also for the inferior jaggery obtained, it is suggested that
chlorine determinations of juices would give one an indication of the
relative qualities of the juices examined and of the nature of jaggeries
one is likely to get from such juices.

Some new factors aflfecting the keeping quality of giil or

crude sugar.

—

By T. S. Swadi.
Hardness is all-important for storage of gul during the monsoon.
The factor hitherto supposed chiefly to affect the hardness is the

ripeness of the cane.
The new factors which are equally or oven more important, as ob-

served by the author in the Gokak-Hukeri tract, emanate from the pre-
sence of alkaline salts in the water used for irrigation and in the soil

producing the guL These salts enter into the composition of the gul
and adversely affect the hardness and are found in greater proportions in
brackish water and some kinds of soils.

There is also a belief in the locality to the above effect tliough rather
vague.

Before undertaking the investigation attempts were made to improve
the defect in the gul, peculiar to the conditions stated, on the lines
hitherto known on the subject, but hfctle success was attained by the
author.

There is ample proof to show that alkali le salts exist in greater or
smaller proportions in gul.

For the reasons and proofs given, the author is led to the conclusion
that water and soils have an important bearing on the question.

The remarks of the Agricultural Chemist on the samples sent for
analysis are fairly corroborative of the author*s observations.

A study of the conditions under which water of tidal saline

creeks is utilized for crop production in Konkan.

—

By
V. G. GOKHAL^.

A practice of using the water of saline tidal creeks has come to the
notice of the writer, the results of whose study of the conditions under
which it 18 done are embodied in the paper. After a brief description of
the tract under observation, especially with respect to its creeks and creek
side lands, the several factors which have been found to determine the
successful cultivation of certain crops with saline water are discussed.

The figures of analysis of the samples of water taken at each water-
ing given to a crop of Brinjal cultivated with the exclusive use of water
from one of the large tidal creeks have been given ; these show that in
the last 8 to 10 mile section at the sweet water end of the creek the
waters even under the high tides are quite sweet during the monsoon, and
acquire only a very slight salinity till the end of December, if the
monsoon is over by the end of October ; later on, during the months of
January and February, the salinity increases to nearly 850 parts of total
salts per 100,000 parts, out of which 650 parts are sodium chloride—

a

degree of concentration which might have been considered unfit to sus-
tain any agricultural crops; by the end of February the creek waters
become too saline, approaching a total salt content of about 2^ per cent,
or nearly three-fourths of the salinity of the average sea-water, and are
not used for any crops thereafter.

From a survey of the several large and important creeks as represen-
by the four districts of the Konkan, it is to be observed that it is only

to the last 8 to 10 mile section at the sweet water end of a 25 to 35 mile
length of a tidal creek that the cultivation of certain crops is found to be
confined, the reasons being that creek waters in these sections are said to
be less sahne than in the lower sections towards the sea, and it is in these
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sections that banks, having deep and fertile soil and sufficiently high not

to be submerged by high tides, but not too high to preclude cheap water

lifting, are found. .

The crops that are seen successfully cultivated under such conditions

are brinjal (Solamem melongena) and chillies (Qapsicum frules cens),

brinjals being the commoner of the two, chillies being supposed to be

less resistant to salt than brinjals. Castor (Ricinus communis), sweet-

potato (Ipomea batatas) and maize (zea mays) are also occasionally found

grown on the borders or as a sprinkling in the main crops of brinjal

and chillies. No separate varieties specially adapted for sahne water

are recognized, the usual sweet water varieties being cultivated under

salt-water conditions. Sowing is done in the middle of October, and the

method of cultivation is generally simihar to that with sweet water;

farm-yard manure is the only manure given, if at all, and where avail-

able ; but the same place does not carry the cultivation for more than

one to three years continuously according to the nearer or farther situa-

tion from the sea, as the soil is supposed to get ** salt sick."

Sahne water of the creek is the only water given from tho time ot

planting to the end of February, at shorter intervals of a day or so for

the first month and thereafter at longer intervals of four to eight days

according to the retentive nature of the soil. After February the water is

recognized to get too saline to be used and no watermg is done, but the

plants have to depend on the residual soil moisture on which they survive

and continue to bear till the end of the hot season. Sometimes distinct

incrustation of salt is visible on the surface of the field later in the

season. It is usualJy at high tide that watering is done as the rise of the

water level reduces the hft or lead ; no difference is, however, recognized

between low tide and high tide waters ; the full moon or the new moon

tides, together with those on the two or three succeedit.g days, are

usually avoided as they are believed to contain more saline water.

The quality or the quantity of the outturn of the crops is in no_ way

less than those of the sweet water plantations, but in the case of bnnjals

the pickings from April onwards are small with small-sized fruit havmg

often an acrid taste. ^ . . . „^„«
It has been observed that the possibihty of

gf
°^'"g Z'^'"**'" "3

with saline water is yet unknown on the creek sides m the Thana and

Kanara districts, where sites with conditions s.rnilar to Jhe foregoing

description are not wanting : similarly even in the d'^^t^^s^ of Kolaba

and Ratnagiri where the practice is known t^ some extent there are still

many localities which are not fully exploited : it is_ such
^^^f

t'^^jhaj;

present good scope for the introduction ««• ^'^'^"^'^f^ °/,t^.,Fnddmi'
Other parts of India and elsewhere, where conditions might be found simi

larly favourable, but where the practice described in t^e Paper ,s not

known, might benefit by the presentation of the results of the study made

'"^T would also be worth while to try other -°P^' fXe^mL'^laTt
which, according to present knowledge are

^«««gf'^f *fJ^.„Xd out
resistant, under^he conditions herein defined

^'^^.^J'^^^^^^f^t
if there are any new and more remunerative crops that caa be added to

those mentionedin the paper. This would form one of the l.ne» of future

study of the subject.

green manures.

—

By X. V.

JOSHI.

It is shown that the rate of nitrification for different
g^«f^J^^^^^^

is different, varying with the amount of woody tissue ^.'^d pith and other

carbohydrate material, and that the beneficial effect of the green man^^^^^

is due more to the leaves than to the roots or the [o"^'^ "§
;^^f°°^:

The nitrogen content of the above ground portion of leguminous plants

is about three-fourths to nine-tenths of the total nitrogen of the whole
w
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plant. The nitrifiability of the leaves also is much higher. It is also
shown that starch, glucose, filter paper, straw and sawdust affect the
nitrmcation of oil-cake and ammonium sulphate.

The experimental evolution of Oryza sativa var. 'plena.
Prain.

—

By B. K. Bhide.
To all outward appearances, Oryza sativa, var. plena, Prain, or the

double gram paddy of Bengal, looks like an ordinary variety. But it has
this peculiarity that nearly every spikelet contains two to five ovaries
instead of one, the number of well-developed grains being often only one
or two.

° o J

At Alibag, in a plot of about 100 plants of an ordinary variety of
nee, called Morchuka, the writer found this year that in 8 or 10 plants
about 10 per cent, of the spikelets had a tendency to form additional
flowering glumes and pales and sometimes ovaries also, these spikelets
being often sterile or one grained, though rarely they may produce two
grains also. The additional glumes and pales have a tendency to be

'^"\"i''.u^r'°u^^^
transformed, or somewhat reduced. It has been sug-

gested that this sport might be the beginning of the evolution of the
double grain paddy Specimens showing the abnormality in different
stages have been collected and drawn to illustrate the paper. The writer
intends to collect seeds of the strongly sportive plants and to grow
several generations from them to see if by selecting from them the sug-
gested expectation will be realized.

Notes on the ring disease of potato.—S^/ S. D. Nagpuk-
KAB and H. H. Mann.

Ring disease of potato is a bacterial wilt which is the principal enemy
oi potato cultivation on the Deccan. The experiments were carried out
to see by what means the crop could be infected, and which of these wasthe dominant cause of the perpetuation of the disease in the field.

1 he experiments recorded confirm previous results as to the convey-
ance of the ring disease of potato from crop to crop both through the seedund the soil. They show the extremely mfectious character of the disease

2lt^, °'^}l '^^f1^'
b"t also every thing which has been in contactwith It, even the knife by whieli affected sets have been cut. is capable ofconveying the disease to a healthy tuber and hence to a healthy plant.

«i. 7 !
'''^'^'=*^'0" does not, however, appear to live long in the soil in a

virulent enough condition to aSect new plants. After two and a halfmonths the infectiveness was reduced by at least seventy-five per cent.
After five to six and a half months the infectiveness of the soil for new
potato plants had disappeared. It would thus appear that if land is kept
tree trom potato plants, or other plants capable of carrying the disease,
for six months the danger of infection through the soil is very small. As
SIX months or more is usually allowed to elapse between crops on the sameland in the Decoan it would appear that the danger of infection through
the soil under Deccaa conditions is small, if the diseased plants are care-
fullj removed during the growth of each crop. This agrees with practical
experience and enables attention to be focussed on the provision of disease-
free seed as the mam line of attack on this very fatal disease.

V

Methods of planting sugar-cane and position of seed in
ground.—% M. L. Kulkarni.

Results of experiments of the single-eye method of planting sucar-
I sets, with t.hp nXTA nlanf-^^ ,,^ -.1. _„ r • ,1 ^ & &cane

as promised last year, and these figures are compared with other im-proved methods. With the advantages in the single-eye method its
aefecta are also shown, and furfhor «^T^,.;rr,^^*-o ™; f if „iv„_„ *.:„„, *
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move the defects, as suggested to the writer, were conducted during the

current year and the altered method explained.
The experiments tried last year in pots, with different kinds of seeds

in different positions, were tried in a few rows of each in the field with

the same results as obtained in pots last year. The root system of

plants germinating from seeds in different positions (especially of cotton)

was examined and found to be the cause of unevenness of plants in

different positions.

Some foreign insect pests which we do not want in India.

—

By K. Ramakrishna Iyer.

In these days of frequent and rapid communication between coun-

tries even far apart, agricultural products of various kinds, such as fresh

fruits of all sorts, bulbs, roots, tubers and nursery stock of various kinds

are transported with great ease. This facility for mutual transport, how-
ever, helps insects of different kinds found on these fresh products to

distribute themselves into new homes and often become serious pests.

From an agricultural point of view this is undesirable. It is, therefore,

necessary that, when such products are likely to carry pests, a thorough

inspection should be made at the place of entry and the pest destroyed

before the commodity is admitted into the country. This paper gives

a brief list of some of the most important foreign insects which we
would do well to know something about, and which we should try our

best to keep out. The most important of those mentioned are the San

Jose scale, the cotton boll weevil, the Codlin moth, the Mediterranean

fruit fly and the grape Phylloxera.

Notes on a Moringa stem borer.—% T. V. Subramania

Iyer.

The paper deals with the life-history of a longicorn beetle boring on

the moringa plant {Moringa pterygosperma). The insect has not yet

been identified and has been sent to experts for identification. A
stray grub was one day seen boring inside a moringa twig and the adult

when reared out at the insectary was found to be this beetle. After-

wards a pair of these beetles were caught during copulation and made to

lay eggs in captivity and the Ufe-history was completely studied. The

insect is not a serious pest but it is seen occasionally scraping away the

bark of the plant when an adult and boring in monnga twigs during its

larval stage.

The biological determination of the relative availability

of different nitrogenous organic manures in black cotton

soil.—5?/ F. J, Plymen and D. V. Bal.

1. The relative availabihties of the common oil cakes used as manure

have been determined by considering the rate at which the nitrogen they

contain undergoes bacterial transformation.

2. The soil used in the experiments was the common black cotton

soil of the Deccan.
. ^^ i k

3. Excluding oil free tili cake, karanj^ and cotton cakes appear by

far to be the most quickly available and castor cake is not much mfenor

to them.
, , .. -x -js J

4. Tili cake is not quite so active, although the nitrogen mtnfied

ultimately, compares favourably with that of other cakes.

5. Of the various manures used in this experiment with the exception

of mahuacake, sarson cake is the slowest so far as its nitnfiability m
black cotton soil is concerned. *4. -rt a *^

6. Tlie nitrogen in mahua cake is neither ammomfied nor mtnfied to

any appreciable extent during a period of 8 weeks.
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Earcockle in the Punjab.

—

By Dk. Milne.
The cause of the disease is Tylenehus scandens, a nematode worm. It

enters the wheat ovaries and produces galls instead of wheat grains. A
brief outline of the life-history of the disease in wheat plots at Lyallpur Is

given. Wheats are sown here in November and they ripen in April. The
experimental wheats were sown mixed with galls on irrigated lands at the
usual wheat sowing time. The worms were met with regularly on the
plants in January. By the end of January they were met with in abun-
dance in the ligules and young buds, and were very active. Where many
were found in the buds, the leaves were distorted, and in some cases a
shmy yellow substance full of bacteria appeared on the leaves. We have
never met with this slimy bacterial substance except on plants affected by
earcockle. Lightly attacked plants showed Httle sign of the disease unless
mmutely examined. The worms are carried up with the wheat head as
it comes out of the ear, collect in the ovary and suck the juices which
should go to form the wheat grain. Egg-laying is common by the middle
of March, Hatching starts by the end of March and ends in early April,
and the galls turn from green to brown at that time.

Thousands of young^worms may be found in one gall. The galls drv
up and the worms become quiescent. They may remain in this state and
retam vitality for years.

The disease is found practically all over the province, and cases have
been met with where it has destroyed 50 to 80% of the crop in a field. It
apparently has caused a loss of over 2J lakhs of rupees per annum in
Muzaffargarh district alone in recent years. Experiments at Lyallpur
mdicate that although the worms retain their vitality for years when the

cann
lymg m fields either fallowed between harvest and the following sowing
time, or cultivated during that period, therefore that the galls which
produce diseased crops usually get into the fields annually with the seed
gram and consequently that farmers can save the loss caused by the
disease at practically no expense to themselves, in a single year, and
without upsetting their rotations, by simply sowing clean seed grain.

-No types of wheat grown in the Punjab are immune from the disease.
13arley is affected by the same worm.

The galla can be best separated from the grain by a combination of
wmnowing and sifting.

.
^^^ general belief among farmers is that the disease is due to bad

winds, untimely rains^ etc., and that it is hopeless attempting to combat
the disease. I think we should begin this work by 'selecting a few very
seriously affected farms and sowing alternate strips of land with cleaned
wheat grain and with the farmers' ordinary seed grain respectively, in
fields which have been badly affected in the previous vear ; then take
farmers round to see the differences in the crop about harvest time. We
have already had very good results with this method of convincing
farmers of the possibility of getting rid of the disease. Later we can
enlist the services of leading farmers, members of District Boards and Co-
operative Credit Societies in the work.

Earcockle differs from all other wheat diseases in the Punjab in that
cases have occurred in which individual farmers have lost most of their
crop for several years in succession by its ravages. This fact marks It out
as by far the mo^^t deadly wheat disease in the province.

I should be glad of any information regarding its occurrence, etc., in
other parts of India.

Drainage and crop production in India.— i5?/ A. Howard
and G. L. C. Howard.

One of the factors which limits crop production over large areas of
the monsoon fed area of India is defective drainage. In the plains of
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India this arises either from surface waterlogging or by the limitation of

percolation brought about by the rise of the ground water. The effect of

this on growth and root development is discussed and some recent results

with Java indigo are described in detail. The wider aspects of drainage in-

volve the employment of engineers and the construction of drainage maps.

Some observations of the life-history of an erotylid breed-

ing in Italian millet.

—

By P. V. Isaac.

Section of Physics and Mathematics.

President :—'Dii. D. N. Mallik, B.A., F.R.S.E.

Presidential Address.

Recent Advances in Physics and Mathematics,

I beg to thank you for the honour you have done me by

askhig me to preside on this occasion.

When it was intimated to me that the Committee had

been pleased to ask me to preside over the Physical and

Mathematical Section of the Indian Science Congress, I felt that

the only way in which I could show my gratitude for the

honour was, while thanking you for it most heartily, by pre-

senting to you a brief report on the recent advances in these

subjects, so that all who are interested in them, whatever their

actual avocations may be, may have a bird's-eye view of the

entire field. I knew that the task would not be an easy one.

But I had not realized that it would be such a difficult—prac-

tically an impossible task.

In seeking to speak on recent advances, I naturally re-

ferred to the "recent advances" of fifty years ago, detailed

with his usual perspicacity by the late Professor Tait. Un-

fortunately, however, the circumstances are so entirely different

that the lead, so authoritatively given cannot, in the present

day, be followed for more than a few steps. It was a comfort-

able position, then, for one was clear as to what had been achieved

and one had a cheerful belief that the position was unassail-

able. It is no longer so now. The present position can only

be described as bewildering. Physicists, at the time of Tait s ex-

positions, had an idea that they knew all about force, matter,

energy, atoms and molecules and as much as it was possib e to

know of time and space. They had also a perfect faith in

mathematical symbols, so that the calculus was to them an

unfailing instrument, if only it could be somehow brought to

bear on physical problems, duly suggested however by experi-

ments. All that is changed now. It seems in the present day

that the learning and teaching of physical science is almost a

work of super-erogation -to judge at least, from the manner
•

L which ridicule is often heaped on ' text books and

present-day teaching." Things are, however, not so bad as
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would at first sight appear. Stated broadly, the present con-
fusion reduces only to this—namely, that although we do not
know all about anything in particular, we know a great deal
more about many things than we did before, and we have at
any rate now a clearer apprehension, of the nature of the
problem that awaits solution, than in Tait's time. The recent
advances, accordingly, are real, even although every physical
concept, nay every notion that was formerly regarded a*' funda-
mental has had to be re -discussed and no final pronouncement
is as yet possible on their true nature.

Take force, for instance. Its objectivity was implicitly
acknowledged, not merely in text books but scientific discus-
sions as well, and was freely read into Newton's Laws of Mo-
tion, till Mach and his school emphatically repudiated its claim
to any such position. Tait, no doubt, in his recent advances,
had defined it simply as a ra/e,—space-rate of change of energy,

—

but he was induced to appeal to muscular sense for its illustra-
tion. To Professor Karl Pearson, however, it was an arbitrary
conceptual measure of motion without any jDerceptual equivalent.
But then, all physical laws, so-called, are really, to quote Karl
Pearson again, but conceptual shorthands for the routine of
our perception, so that an inquiry into the intimate nature of
force which is a legitimate subject of discussion would but
lead, even if it be successful, to a conceptual model. From
this point of view, Newton's Laws are non-committal. They
supply a definition of force, provide a means of measuring forces,
thus defined and indicate (in the 3rd law) how they come into
operation, but omit to postulate anything further as to their
intimate nature. It is now recognized, however, that this is

a proper sul)ject of investigation in Physics, and that in our
investigations it is legitimate to proceed on the postulate of
physical existence of forces. ''To say'' (says Larmor) ''that
force is a mere figment of the imagination /, , . . is to assume
a scientific attitude that is appropriate for an intelligence that
surveys the totality of things." And accordingly, we find
that the latest form of the Electron Theory, for instance, pro-
ceeds on the admission, not that we know what force is but
that we can identify and thus take cognisance of it, objec-
tively.

We have, thus, an indication of how our scientific ideas
are undergoing re-adjustments, and there are many others.
Some of these we shall have to refer to in due course. Broadly
stated, however, the great general problem of modem Physics,

gnetic field,

This appears to be the

as J

and
meanmg of the following extract from Sir Joseph Larmor.

Referring to the title of his paper read at the Congress of
Mathematicians at Cambridge in 1912, on the ^* Dynamics of
Radiation," he says:

—
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''The subject of this title is co-extensive with the whole
range of the physics of imponderable agencies. For, if it is

correct to say with Maxwell that all radiation is an electro-

dynamic phenomenon, it is equally correct to say with him
that electro-dvnamic relations between material bodies are

established by the operation, on the molecules of those bodies,

of fields of force which are propagated in free space as radia-

tion and in accordance with the laws of radiation from one
body to the other/'

As the simplest illustration of an electro-magnetic field,

we may take the region in the neighbourhood of a wire carry-

ing current (as well as inside it). There is flow of electricity^

inside the wire, attendant generation of heat, and magnetic
effects, essentially associated with it. And even without know-
ing the intimate nature of electricity, flow of electricity, mag-
netism, and magnetic effects, we may well call tliis an electro-

magnetic field.

Another, a less simple one^ would be the field due to a con-

denser, charged in the usual w'aj^ by a frictional machine or a

voltaic cell, .... in particular, the dielectric region between
the tw^o conducting surfaces. The sum total of effect is to stati-

cally charge the condenser, but when the intimate nature of the

phenomenon is analyzed, one is constrained to admit that there

is a "movement" across the dielectric, in the same sense

as there is a movement in a wire carrying current. For,

if the difference of potential between the plates is suffi-

ciently increased, there is set up a measurable current with

or without luminosity (an electric discharge, silent or lumin-

ous). Across the dielectric, therefore, one ma}^ describe the

effect as that of electric displacement, completing the electric

circuit, as in an ordinary wire circuit. It follows, according-

ly, that the static effect^observed is of the nature of a convec-

tive equilibrium, so that a charged condenser is to be regarded

also on this view as giving rise to an electro-magnetic field.

And if this is granted, there would be no reason for deny-

ing that d^ny so-called electrostatic field is also in reality an

.electro-magnetic field, even though no direct magnetic effect

may be detectable in it.

For another illustration, we may agam take a condenser,

charge or discharge it, at intervals. It can be directly proved

that the discharge is oscillatory, and the period of oscillation

can be calculated Now, as we know, by suitable arrange-

ments, the effect of this oscillatory discharge can be detected

at a distance, and since an electric discharge means movement,

an oscillatory discharge must be oscillatory movement, which

is thus taken up by the field or the medium and induces oscil-

latory movement, thousands of miles away, the practicalTeali-

zation of which represents the latest triumphs of wireless tele-

graphy.
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As to the properties of the field, there is one fact that is

certainly known. The medium does take part in the transfer-

ence of energy, and so does the laminiferous medium thi'ough

which the vibratory energy of which light is known to consist

is transmitted from the source to the efe of the observer.
Are the two mediums identical ? Since the velocity of propaga-
tion of an electromagnetic disturbance (of which an oscilla-

tory discharge is the source) is equal to the velocity of propaga-
tion, and high frequencj^ electric oscillations are attended with
luminosity of neighbouring conductors, onl^'^ one answer to this

question is now possible, namely that in the affirmative. But
this determination came later, as the result of Hertz's ex-

periments, undertaken in an attempted verification of the
theoretical provisions of Maxwell. To these, therefore, a brief

reference will be necessary.

Briefly stated Maxwell's theory amounted to this. The
electromotive intensity at any point of the field produces a
forced state in the medium which Maxwell called electric

displacement. Now, if electromotive intensity is assumed to

be proportional to electric displacement, the electrostatic

energy of the field can be written down as a volume integral,
in terms of electric displacements. The electromagnetic
energy can, in the same way, be expressed as a volume
integral, in terms of magnetic induction. Assuming further,
that the former is potential energy and the latter kinetic,
energy, by the application of a general dynamical principle,
called the Principle of Least Action, the equations of motion
of an electric disturbance can be obtained and these are found
to be appropriate to transverse wave propagation.

Maxwell was thus led to conclude tliat the electromag-
netic field and the laminiferous medium are '' identical." His
definite reason for doing so is so explicit that it may well
be quoted here, especially as this fundamental position is

now being reviewed, in terms of the latest theories.

*' To fill all space," said Maxwell, ''with a new medium,
whenever any new phenomenon is to be explained is by no
means philosophical ; but if the study of the different
branches has independently suggested the idea of a medium
and, if the properties which must be attributed to the medium,
in order to account for the electromagnetic phenomena are
of the same kind, as those which we attribute to the luminifer-
ous medium, in order to account for the phenomenon of light,
the evidence for the physical existence of the medium will
be considerably strengthened." And this evidence appeared to
be complete when direct proof was forthcoming, as the result
of Hertz's researches. But as I have just indicated, the new
theory of relativity has led to a reconsideration of the entire
subject, which it will be desirable for us to examine briefly,
in due course.
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It should be noted here that there is an exact concordance

between the simple electromagnetic theory of Maxwell and

a form of the elastic -solid-theory due to MacCulIagh, if we
agree to identify magnetic force with the velocity of the

medium (due to the action of the electromagnetic forces) and

electric displacement with molecular rotation. This enables

us to interpret in a formal manner—but, perhaps, only in a

formal manner—the nature of the electric quantities involved.

There is one suggestion supplied by this concordance, however,

which may be of far-reaching importance. In order that Mac-

Cullagh's theory should be at all tenable, it is necessary to

admit the existence of a certain amount of intrinsic energy in

the medium. This may accordingly be taken to be implied

in the electromagnetic theory on Maxwell's scheme, so that

the medium postulated therein, cannot be that of a stagnant

ether.

A further point emerges from this concordance that is

also worthy of note. It is assumed in Maxwell's theory that

the electrostatic energy is potential and electromagnetic

energy is kinetic. On the above concordance, therefore, the

potential energy is due to molecular rotation. And if, further,

we agree that this molecular rotation corresponds to a vertical

spin, we must be disposed to agree that the so-called potential

energv is also in reality kinetic.

Thus, when a body is charged, a subtle ethereal motion

must be conceived to be induced in the field, surrounding it,

(and inside it), and the corresponding kinetic energy would

then account, partly or wholly, for the static energy—so-called

—of the electrostatic field.

Again, when radiation is propagated through the (ethereal)

medium, the propagation is associated with convected momen-

tum of the field, which accounts for the entire energy of this

radiation. It is this momentum which seems to appear m Poyn-

ting's well-known theory of the flow of total.energy, across

the field, in the direction of the flow and also in the pressure

of radiation, when radiation is received by a slab, absorbmg

energy. , .

This would indicate that the entire energy concerned m
the propagation of radiation is entirely kinetic and, m this event,

the intrmsic energy postulated above must also be entirely

kinetic. If this be so, the ethereal medium in free space may

prove to be neither stagnant nor immobile.

It may be noted in passing, as it has been suggesterl

by Larmor and others, that this suggested mtrinsic energy

mav have relation to the propagation of gravitation in the

nature, conceivably, of longitudmal waves, propagated with

very high velocities. , ^i j i.
•

At the time Tait wrote his recent advances the doctrme
„c „, i__ J T „i„«^^ ^r^ TTrtiQf fliftn anneared to be a firm
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footing—summarized in the two laws of thermodynamics. But
on the ultimate nature of this energy, there was hardly set on
foot a single enquiry. It was recognized, no doubt, that the
intimate nature of potential energy required investigation, but it

was assumed that kinetic energy required none. An attempt
to analyse the processes operating in the electromagnetic field

has brought this question to the fore. While, on the one hand,
application of thermodynamics has suggested the discon-
tinuous nature of energy, on the other, the theory of relativity
seems to throw doubt on the objectivity of energy itself. La\'-
ing aside these ne\Y developments for the present, we observe
that all the electromagnetic phenomenon, so far considered,
are concerned with movements and a transfer of movements
through the medium and magnetic effects associated with them.
The questions that are pertinent and have been the subject
matter of recent investigations, is what is it that moves in the
' charged

' bodies and in the medium, and what properties must
be postulated regarding the latter ? We have had, according-
ly, the hypotheses of two fluids and one fluid to explain the
nature of the charge and the hypothesis of polarization in the
medium as a deformation or strain, which Faraday accounted
for as being due to the operation of stress, on the analogy of the
properties of an elastic solid. This was followed out, as we have
seen, to its mathematical conclusions, in Maxwell's theory.
Basing his views on the Faraday-Maxwell theorv of stress in the
medium, Sir 0. Lodge briefly answered the first of the questions
m his Modem Views of Electricity, by saying that it was the
ether. Ether in static stress is according to Sir O. Lodge static
electricity, ether in motion is current electricity, ether in vibra-
tory motion is concerned in the propagation of the electro-
dynamic disturbance which constitutes radiation generally, while
ether in vortical spin is magnetism.

This was an interesting way of bringing out the relati _ _
between the different aspects of the field which seemed, at the
time, wholly justifiable, but since then important modifications
have been called for, both on experimental and theoretical
grounds. For it was at once seen that the simple theory of
Maxwell, modified in some particulars by Hertz, was capable of
explaining only the more simple optical phenomenon of ordinary
reflection, refraction, and double refraction but could render no
satisfactory account of metallic reflection, dispersion and aber-
ration,—those phenomena namely in which the operation of
gross matter obviously modified the properties of the field.

Now, it was noted, on experimental grounds, that a unit
charge is not a mathematical fiction but a physical entity,
possessing inertia (under defined conditions) in the Newtonian
sense. This unit charge is of course different from the absolute
electrostatic unit, which was, at its inception, a mere matter
of definition. It is significant, however, that though the
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conception of imponderables was foreign to the prevailing
scientific belief, Maxwell's pronouncement on the intimate
nature of an electric charge, fully recognized the possibility of

its materiality. '' It appears to me," he said, ''that while we
derive great advantage from tlie recognition of the many
analogies between electric current and current of a material
fluid, there is, as yet, no experimental evidence to show whether
the electric current is the current of a material substance or a
double current or whether its velocity is great or smail." He
had, in fact, attempted to measure the inertia of electricity but
without success. Evident!}^, a more refined process was
necessary than that which he employed. This has now been
accomplished and we now know that the unit charge of electri-

city is about 4'5 x 10 "^'^ electrostatic unit, the unit of negative

charge, having a mass of about 8*8 x 10 -** gramme (under the

conditions of the experiment for its determination), while the

unit of positive charge has a mass, comparable to that of an
ordinary material atom.

The postulate of an absolute unit of charge is, in fact,

implicitly contained in the statement of Faraday's laws of

electrolysis. For during electrolysis^ the passage of the same
quantity of electricity always decomposes the same number
of molecules. In other words, each monovalent atom carries

with it, to the anode, the same quantity of negative charge.

It is, a priori, evident, therefore, that this is the smallest

quantity of electricits^ that takes part in electrical phenomena
and has, therefore, as Helmtolz pointed out in 1880, the

characteristics of an atom or absolute unit of electricity.

Measurements under this and other conditions have established

its identity as an invariable change. And, if we call it the

electron, we must conceive an atom showing no electrical pro-

perties as the result of combination of one or more electrons

with what may fittingly be called a certain number of positive

particles. This would then amount to the statement that elec-

trical properties of bodies as well as those of dielectric media

are due to the presence of electrons or corpuscles associated with

positive particles or atoms of matter (each doublet rapidly

moving about each other for equilibrium) , the atoms, electrons

and positive particles forming systems of various degrees of

complexity. And it has been found that such a theory can

give an adequate explanation of dispersion, as well as an

approximate explanation of aberration, while suggesting at the

bame time a corpuscular theory of matter itself.

The behaviour of electrons is best studied in the vacuum
tube, say of X-ray pattern. At very low pressures the dis-

charge seems to consist almost entirely of electrons, although

positive rays are also present in small quantities and can be

isolated. It is the streams of these electrons that constitute

the so-called cathode ravs, which follow a straight path, no
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matter where the anode is placed, and are deflected by a magnet.
When these are reflected by an aluminum shield, the resulting

change of momentum yields the ethereal pulse which is held to

be propagated as X-rays. It is believed that such a discharge

tube contains electrons, positive particles, and neutral particles,

existing in varying proportions under varying conditions of

pressure and electric intensitj^', and as such has supplied a fruit-

ful field of inquiry as to their properties.

Even more remarkable than this is the behaviour of radio-

active substances. It has now been established beyond doubt
that they spontaneously sufi^er disintegration, giving off the

so-called a-rays which are charged helium atoms carrying two
units of positive charge, /8-rays which are electrons possessing
much greater velocities than the cathode rays generally and
y-rays which are of the nature of the X-rays.

We have thus in solids, liquids and gases, which may be
taken to be different types of singularities of the electro-mag-
netic field, agglomerations of less complex structure, the pro-

perties of which are intimately connected with those of the
electro-magnetic field which modern Physics is attempting to
decipher.

The same postulate of an electron, as a physical entity, was
arriv^ed at by Lorentz and Larmor, on theoretical grounds. It

is indeed implicitly contained in Maxwell's theory. He gives
two equations involving electric displacement ; one apparently
appropriate to free ether, the other to media containing free

electricity. When this is interpreted in terms of the electron
theory, it is found that the total current (which is subject to
the condition that the current of an incompressible fluid must
satisfy) is found to be made up of a polarization current and an
electronic current or current due to electrons in motion. It is

further found that it is not necessary to regard magnetism as
a separate entity at all but a condition of the ethereal medium
(say velocity of the medium) due to the motion of electrons,
and that the polarization current may then be regarded as
ethereal current moving at right angles to the magnetic dis-

turbance. The processes involved may be further visualized,
if we recall that an electric charge is associated with a number
of what J. J, Thomson has called Faraday tubes of force,

which must move with the moving electron. We must con-
ceive, in fact, issuing from the source of electro-magnetic
energy, Faraday tubes w^hich move through the medium at
right angles to themselves along the line of energy-flow% with
the velocity' of light, as an essential constituent of the pheno-
menon of radiation. And we may explain the associated pro-
perties of magnetism by saying "that the disturbance of the
field of ether exerts influence in the same general kind of way
as the pressure, involved in the inertia of moving fluid, con-
trols the motion of the vortices or solid bodies which are



1919.] The Sixth Indian Science Congress. cxiii

immersed in the fluid " or are travelling in it. The familiar

example in hydro-dynamics, of motion of a sphere or a cj^linder

through a frictionless fluid will occur to all.

The hypothesis of electrons may seem to that extent to be

a modification of the generalized statement of Lodge. But it

appears that the mass of an electron is—partly at least—to be

attributed to its motion, while as to the charge, nothing more

is so far known except that it may well be associated with a

vortical spin. Moreover, since the electron is a constituent of

a material atom, the mass of a material particle as well as the

properties of positive particles may well depend on motion. In

the same way, the magnetic molecules so-called may bo simply

revolving doublets of electrons and positive particles in the

ethereal medium. It is conceivable, in fact; that in the

primordial ethereal fluid medium, various processes are going

on which are not only associated with the propagation of radia-

tion but also with the properties of corpuscles and gross- matter,

representing various singularities in the field. The correspond-

ing motions may be of the nature of those of vortex rings in

a fluid in which portions in rotational and irrotational motion

are freely mixed together and which Lord Kelvin has called a

vortex sponge ; but new difficulties have been recently suggested,

which will naturally modify speculations on these lines.

One of these "is concerned with the new idea of energy,

which suggests that just as we have to postulate, not merely a

sub-multiple of the chemical atom but also an atom of electri-

city, similarly, we have to admit the existence of an atom of

energy ; so that an oscillation giving out radiant energy must

be conceived to give out always an amount, proportional to its

frequency and the medium or the recipient of the energy to

receive, necessarily, an equal amount, the constant of propor-

tionality being a universal constant which has been called

Planck's constant. This has been called by Einstein a light

quantum and seems to indicate that the changes mvolved are

due to impulses. If this is indeed the case, it looks as if not

only the X-rays but all rays are propagated by pulses. This

may account for many outstanding problems such as the

bright line spectra of incandescent gases ; but without entermg

into these details, it is not difficult to see that such a theory,

if it proves acceptable, will profoundly modify our entire con-

ception of the processes operating in the electro-magnetic field.

For, if we must accept the operations of finite forces m effect-

ing changes in the fipld, we have to admit that we caii be

cognizant of time, only as durations and intervals, as small as

we like, but not as the continuously flowing quantity of ^ewton.

There is, of course, nothing objectionable in this purely concep-

tual definition of absolute mathematical time, but it would

appear, on the quantum theory, that our faculties impose a

limitation on its perception.
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The question of aberration raises difficulties of another
kind.

When star places were accurately observed, Bradley found
that they all appeared to describe small ellips«>s parallel to the
ecliptic and to complete a cycle in a year. It was, therefore,
a priori, evident that the observed motion was only apparent
and must be due to the motion of the observer, carried by the
earth in its motion round the sun.

On the Undulatory theory, however, the explanation
naturally presented a difficulty, as the operation of the medium
had necessarily to be taken into account. An explanation
based on the elastic solid theory was possible, provided we
assume the operation of a body force proportional to the
second differential of displacement with regard to time, but
this IS a mere matter of analysis which does not seem to be
capable of physical interpretation. The explanation offered
by Eresnel gave, however, a result, at any rate correct up to the
first order, and proceeded on the hypothesis that a portion of
the ether in the space, occupied by the moving bodv, is bound
with the body and is carried with it with the "velocity it

possesses, the rest being free ether and stationary, as in free
space. Accordingly, when a ponderable medium is in motion
the velocity of light in it is increased by a fraction (the drag-
ging co-efficient of Fresnel) of the velocitv of the medium—

a

conclusion which the experiments of the Fizeau amplv verified.
Fizeau's experimental device was to divide a beam of light
into two portions which passed along two parallel tubes in
which water flowed in two opposite directious. with the same
velocity and then cause them to interfere. The shifting of
interference fringes with stationary and flowing water enabled
the dragging co-efficient to be calculated, and it was found to
agree with Fresnel's theoretical value.

The effect in Fizeau 's experiments, depending as it did on
the velocity of the medium (water), gave no information as to
the velocity of the earth. (Relative to the constant ethereal
medium of Fresnel). If, however, instead of two parallel tubes,
two tubes at right angles to each other are taken with their
directions, along and perpendicular to the direction of the
earth's velocity and by a suitable arrangements of mirrors, the
'two beams are finally made to interfere after they have
traversed the tubes, there will be interference fringes. If now
the whole apparatus is rotated through 90°, the resulting dis-
placement in the fringes, if any, will depend on the square of
earth's velocity, relative to the ether. This is the principle of
Michelson and Morley's celebrated experiments, but no such
effect has actually been observed. Thus, the conclusion is
either that the ether of space is moving with the velocity of
the earth, which is evidently untenable, or that there is some
compensating cause which leads to the null-effect observed.



1919.] The Sixth Indian Science Congress. cxv

If, for instance, as was suggested by Fitzgerald, either of the

tubes contracts in the process of the experiment by a suitable

amount, a contraction which will again require explanation in

its turn, the null-effect is explained ; but if this is the case it

follows that it will not be possible, by means of any such

experiment, to find this relative velocity, if it exists at all.

Moreover, experiments show that no optical, electrical or

mechanical effects are observable that can be ascribed to the

contraction, on Fitzgerald's hypothesis, so that there must be

causes nullifying the effect of contraction, as deep-seated as

the mechanism of these phenomena themselves. We have

seen that neither Maxwell's simple theory nor Hertz's modifi-

cation of it for a moving media is competent to account for

aberration, even up to first order effects, as observed in

Fizeau's experiments. With the help of the electron theory

,

however, the Fresnel formula can be obtained on the simple

postulate that the total differential with regard to time,

involves the velocity of the moving medium, as in hydro-

dynamics. But in order to explain the null-effect of Michelson

and Morlev'g experiments, we have to adopt the procedure of

Lorentz and Larmor. This is to transform the equations of

the electro-magnetic field, in terms of new co-ordinates referred

to moving origin ; the new X, Y, Z, T being related to the

old Xo, Yo, Zo, To, so that after transformation, the form of

the equations remains unchanged. This requires not only that

the new co-ordinates should involve To, but that the new T
should involve Xo, Yo, Zo. This amounts to the assumption

that the charge of an electron and the associated magnetic

field are invariants for all such transformations. It is then

found that the Fitzgerald contraction can be explained as

well as the various null effects, already referred to.

An altogether different and novel explanation of these has

been offered by Einstein who proceeds on the following prin-

ciple which he called the principle of relativity.

The laws of phvsical phenomena are the same, whether

these phenomena are" referred to the system of co-ordinates in

any frame of reference or any other system of co-ordinates

moving uniformly with respect to the former system, with any

arbitrary velocity whatsoever. Now it is well known that

the ordinary equations of motion remain the same, whether

the axes are fixed or are moving uniformly, so that stated m
this form, the principle does, by no means, appear to be new

But the special implication contained in the princip e is that

time in the mo ving system depends on the time as well as the

corresponding space-co-ordinates of the first system a.^ in the

previous theory. The difference, however, between that theory

and Einstein's is important, for the principle on which the rela-

tion between the two times is determined is different, being in

Einstein's theory based on the following additional postulate :
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viz. that the velocity of light propagation is the same, what-
ever the frame of reference (whether the source is at rest
or in motion), and it is then found tliat the equations of trans-
formation from x^, y^, z^, t^, to x, y, z, t, are the same as in the
electron theory of Lorentz and Larmor, and the Fitzgerald-con-
traction as well as other null-effects are then similarly explained.

I may cite the simple case of local time which depends on
the standard time as well as the position of the observer. Of this,

Einstein's conclusion may be held to be a generalisation based
with the further proviso as to the constancy of light velocity.
With regard to the latter principle, it should be borne In
mind that all our observations, celestial as well as terrestrial,
are ultimately based on an optical method, and all our stan-
dards depend on the velocity of light. Since, therefore, any
uncertainty in this would introduce a complete uncertainty
mto the entire range of our experience, Einstein's postulate of
constant light velocity, which also enters as a constant in
Lorentz and Larmor's equations, seems to be a priori justified.

The justification of a theory is best measured by its power
to explain outstanding problems, and accordingly an attempt
has been made to apply the theory of relativitv to explain
several phenomena of this nature. I'^shall refer to two of these :

The want of exact coincidence between the wave lengths
of the solar lines and those of the corresponding elements as
observed in laboratory spectra has engaged the attention of
observers for a .long time. Mr. Evershed of Kodaikanal in a
paper read before the Science Congress last vear referred to a
suggestion of Dr. Walker's that this might possiblv be connec-
ted with relativity phenomena Since, then, hovvever, he has
made further researches and he now writes to me to say that
It IS now certain that the red shift on the sun is not even in
part due to Einstein effect.

Another outstanding problem is the celebrated discrepancv
between observed rotation of the orbit of mercurv (574 seconds
per century) and the calculated amount, on the Newtonian
theory of perturbation due to the action of the other planets
(about 632 seconds). This it has been claimed can be com-
pletely accounted for on the theorv of relativity, but it has been
argued on the other side that a suitable modification of the New-
toman theory is competent to vield the same result also. It
does not appear, in fact, that a final pronouncement on the
pomt IS as yet possible.

_
It must be admitted, however, that the future is rich

with possibilities for this theorv. If this is so it suggests a
difficulty, which though serious does not seem to be insur-
mountable. For it seems to indicate that any two frames of
reference, are equally valid frames of reference no matter how
tliey are moving relatively to each other provided the unique
condition as to the constancy of light velocitv is satisfied, with
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reference to them. If one of these frames of reference be

situated in the ethereal medium, supposed to be the same as

the electromagnetic field, this apparently leads to the conclu-

sion that the ether may be supposed to be moving with any

arbitrary velocity, whatsoever.

Now various luies of arguments seem already to point to

the conclusion that the electro-magnetic field, if identified with

an ethereal medium cannot be held altogether to be either

inert or immobile. There is the intrinsic (kinetic) energy of

the field to be accounted for, as Avell as the property of the

medium as a carrier of momentum of radiation And as to

the arbitration of the postulated velocity, since such a medium

may be also a field for other phenomena besides electromag-

netic, such as gravitation, it does not appear that the theory of

relativity, even if it ultimately proves acceptable, will dispose

of the physical existence of the ethereal model, until a better

one can be found which shall explain the intimate nature of

the various concepts of modern physics, corpuscles and positive

particles, electric charge and magnetic force, gross matter and

gravitation, in one comprehensive scheme.

And whatever that line of progress should be, it must

follow the principle, stated by Tait, that our science is to be

based entirely upon experiment or mathematical deductions

from experiment. And it is not surprising that in recent years,

side by side with the evolution of new physical ideas, the foun-

datioiis of mathematics have undergone a careful scrutiny. In

fact, since functions enter so fundamentally into a mathemati-

cal discussion of all physical measurements, a careful study of

the exact meaning of continuity of functions, of limit, of infinity,

have removed much vagueness and want of precision that

previously obtained. The theory of Fouriers series, for instance,

in its original form and much subsequent applications took, as

we know, much for granted. An enquiry has been successfully

instituted in recent times as to the extent to which these

assumptions are valid, and this has led to a clear understand-

ing of a function of a real variable, of convergency and of

infinite series.

We now know that the calculus has many and important

limitations, that we cannot differentiate a function at random,

that the integral calculus is practically powerless, unless the

result of integration is expressible by algebraic and logarith-

mic functions. An attempt to extend its scope has led to

the theory of periodic functions and theory of functions of a

complex variable. And remembering that vector-algebra of

three variables and Minkowski's four dimension calculus really

deal with similar functions in three or four dimensions, we

mav well look for important generalisations of the theory

from the point of view of modern physics.

Again it may be well to remember that application of
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mathematics to physics is based on the postulate that physical
problems can be expressed hj ditferential equations. But it is

now recognized that our knowledge as to the possibility of
solving differential equations is of the most meagre description.
An inquiry into the subject, which has been largely undertaken
in recent years, is of immediate physical interest though it is

generally classed under j)ure mathematics.
In the same way, a new investigation has been under-

taken into the logical foundation of the principle of Least
Action, on which an attempt is made to deduce the entire
history of a dynamical system. And it appears that the insis-

tence of the pure mathematician on the need for rigorous and
powerful methods in this and similar problems, such as the
question of the stability of the solar system, has immediate
and pressing interest to the physical enquirer.

Talking of the foundations of the dynamical theorv, I
cannot omit to refer to the change of Method due to G. W. Hill
and others, whereby planetary and lunar theories have under-
gone complete transformation. The orbit of a planet due to
the undisturbed action of the sun alcme is, as is well known, an
ellipse. But the presence of the other planets produces dis-
turbances, which previously used to be introduced as approxima-
tions Avhich produced a slow revolution of the orbit. The new
school recognized that a revolving orbit is different essentiallv
from a fixed orbit, and this has introduced a remarkable sim'-
phcity into the treatment of celestial mechanics.

_
All these have immediate interest to the physicist, but in

this section it is unnecessary to omit all reference to a few
subjects which are at present of interest to the pure mathema-
ticians alone, though their physical bearing, in the near future,
may open up new fields of research to the physical inquirer as
well. Take the comparatively recent subject of non-Euclidian
Geometry. At a time when through the principle of relativity,
the property of space is being reconsidered, non-Euclidian
Geometry may have far-reaching significance, but, apart from
thai the justification of such a study is to be found in the
highly interesting results it has already yielded.

Similar remarks apply to the theory of groups and the
theory of numbers.

A group is a set of operations, which is closed, in the same
sense that the performance of any two of these operations in
succession is equivalent to another operation of the set. We
know, for instance that the result of a successive translation
and rotation of a rigid body is equivalent to a single movement.
And it IS clear even to the uninitiated like most of us that the
subject 13 likely to be fruitful on both the physical and mathe-
matical side. And as to the theory of numbers it is onlv
necessaryj^to mention that men of highest mathematical genius,
such as Gauss and Dirichlet, who are also among the founders
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of Mathematical Physics, have devoted their energies to the

elucidation of the mysteries of numbers, which, indeed, enter

fundamentally into all physical measuremants.
The two branches of science, with which we deal in this

section, are neither the rivals nor handmaidens of each other.

Properly pursued, they help each other and both attempt to

elucidate the wonderful mysteries that surround us, within, it

has to be confessed, a verj^ limited sphere. Physical Science

is but engaged in evolving a model, a mechanical model though

it be, of the universe, and Mathematics, in setting in order the

manifold activities of human intelligence. And we should

- bear in mind that this is a never-ending process and that the

truth we seek but form part of a greater whole. If we do

so, and in so far as we do so, our quest can never prove either

meaningless or barren of results.

Quantum theory of electric discharge.—5?/ D. N. Mallik

and A. B. Das.
On the quantum theory, the energy of a vibrating system is a quan-

tity which depends only on the wave lengths of the radiations emitted.

It follows therefore that as the spectrum of an incandescent gas m a

discharge tube is characteristic of the gas, the minimum energy required

for the ionisation of the gas in such a tube, when attended with lumin-

osity, must be a constant for the gas. This being admitted, the length of

the Faraday dark space would be the distance through which an electron

moves under the electric field before it acquires this amount of energy.

The paper considers the experimental results of previous workers, as well

as those obtained by the authors, which seem to support this view. The

relationship between the mean free path, the cathode fall of potential, as

weU as the minimum potential difference required for a spark and this

energy is also considered.

The curved paths of billiard balls and curling stones.—

Walker

\

The dynamical eccentricities of most of the objects used m our

games have received a qualitative if not a quantitative explanation:

and the two exceptions known to me form the subject of this paper. A
billiard ball struck with right side will curl to the right if it runs with

the nap of the cloth, but to the left if running against it; and the ex-

planation is extremely simple, the rubbing up of the nap on one side of

the ball's path producing the effect of an inclined plane with that side

raised, so that the path bonds continuously away from the side on which

the nap is being rubbed up. . , , .1 r

A curling stone will, when the ice is not much below the freezing

point, curve on flat ice to the right or left according as it la rotating

clockwise or counter-clockwise. The explanation is shown to he m a

paradoxical behaviour of the friction which is less on the forward than

on the rearward half of the stone although the pressure on the forward

side is greater : and this is due to the property of ice of melting under

sufficient pressure, the property which renders skating possible.

Eartb-air current at Fatna.—By V. H. Jackson andK. N.

Most of the measurements of the earth-air current hitherto recorded

have been made by eve observations only, which are necessarily limited

in number. In consequence, verv little is known regarding the diurnal



cxx Proceedings of the Asiatic Society of Bengal. [N.S., XV,

and annual variations. Automatic records of the atmospheric conduc-
tivity and potential gradient have been employed by Kahler at Potsdam
and Dorno at Davos in order to deduce the current. A more direct auto-
matic method of measuring the charge gained by an insulated plate ex-
posed to the air and kept at zero potential was devised by Simpson at
Simla, but his published results refer to a period of only ten days in the
month of November 1909.

Owing to difficulties connected with the water-dropper and with the
insulation of the large plate necessary in this arrangement, the authors
have adopted an alternative method also suggested by Simpson, and after
numerous trials have converted it into a satisfactory automatic method.
The current is obtained from measurements of the potential acquired by a
plate level with the earth and exposed to the air, during a definite period
{4 minutes) after it is insulated from the earth. The potential is kept
below one volt by the introduction of suitable capacity, and is measured
by a sensitive Dolezalek electrometer, the deflections being recorded
photographically. The variation of the potential gradient, which intro-
duces a correcting factor, is recorded by a Benndorf electrometer and
radium collector.

The authors give details of the final form of the arrangement, which
was adopted in August 1918, and discUss the results of a reliable prelimi-
nary series extending over the whole of the months February to May 1917
and February to April 1918. It appears that while the diurnal range of
the earth-air current somewhat resembles that of the gradient there are
no definite signs of the double period which is a marked feature of the
latter. The conductivity during these months is highest during the early

afternoon. The mean value of the current, about l'8x 10"^*** amp./cm.^,
is rather lower than most of the values which have been obtained else-
where, but there are indications that as in the case of the gradient the
earth-air current at Patna reaches its minimum in the month of April.

A method of measuring the capacity of gold-leaf electro-
scopes.

—

By A. T, MUKERJEE.
The arrangements for using a Dolezalek electrometer for accurate

work, devised by V. H. Jackson and the present author (continuation of
earlier work described in J.A.S.B., Vol. 10, No. 6, 1914), and shown in
workmg order at the fifth session of the Indian Science Concrress at Lahore,
1918, have made it possible to develop a quick and very accurate method
of measunuR extremely small capacities, such as those of gold-leaf elec-
troscopes. Using a standardised (Gerdien) sliding condenser, the absolute
value of the capacity of the quadrant system, including a specially de-
signed connecter, is first determined by the method of mixtures. The
gold-leaf system of the electroscope is then charged to a known voltage,
adjusted so that when the charge is shared with the quadrant system, the
hnal potential, as measured by the electrometer, is not far from one volt.
As the capacity of the quadrant system can be varied by the sliding con-
denser, the capacity of the electroscope can be measiired at different
voltages. There is a small but definite increase of capacity with voltage.
J he method is compared with those of Lester Cooke (Phil. Mag. Vol. 6,

P^f®,^'^) a^d T. Barratt (Proc. Phys. Soc. London, 1916, Vol. 28,
pages 162-171). The capacity of a small S-ray electroscope charged to
about 100 volts has been measured by the three methods with the follow-
ing results:—Present method 0-78 + -01. Lester Cooke's method, as im-
proved by the author, 075 ± 01, and Barratt's method 0'73 ± '03 E.S.U.

Some observations of the ionization of the air in India.—
By A. Steichek.

In the years 1917 and 1918 I examined the ionisation of the air in 5
uitterent places m India. I had a double object in view when beginning
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the work. My first object was to get some numerical values of the ioni-

sation of the air in India, as only very little is known about the ioniaation

of the air in tropical climates. My second object was to ascertain the in-

fluence of the nature of the rock on the ionisation of the air. My places

of observation were chosen so as to suit this double object. Observations
were made in the following localities :

—

1. Bombay and Khandala, in the Deccan Trap (basalt),

2. Mt. Abu, in the Archaean gneiss.

3. Tumrikop, in the Dharwars (old sediments),

4. Anand, in the Alluvium (Pleistocene).

I consider my work to be still unfinished, and T intend to continue it

in some more places

Summary of Resnlts,

1. E has been measured in 5 different places.

2. As a rule E> Eor E=_E nearly, only exceptionally _^E < _E.

3. In certain places as at certain times in the same place E a.m. Z
E p.m., in other places E a.m. < E p.m. The inequality depends much on

the state of the air as to smoke, dust, humidity, direction of the wind m
the morning and in the afternoon.

4. E is more affected b>' impurities of the air than _^E-

5. Great and rapid changes of E were observed.

6. No influence of the difference in elevation on E has been observed

in Bombay and at Khandala.
7. In Bombay the air coming from the land seems to possess a

higher electric charge than that coming from the sea.

8. The influence of the humidity of the air on E is obliterated in

Bombay by other uncontrollable factors,

9. The nature of the rock and soil in a district seems to affect E
considerably.

A new form of parallel plate interferometer.—5^/ H. Para-

jNiESWARA Iyer.

A short account is given of experiments made with a parallel plate

interferometer formed by a layer of Hquid on top of a layer of mercury.

A scientific definition of the consistence of moxt^v.—By
R S. Cree Brown.

The paper states the difficulty of measuring the consistence of lime

mortar, on which the crushing strength very largely depends. A moditi-

cation of the Vicat needle is described, whereby a cone, weighted with

250 grammes, is lowered into a pat of the mortar 40 mm. thick. Ihe

distance from the point of the cone to the base of the .specimeD, when

equilibrium is established, is read in milhmeters, and is called the Con-

sistence Number. It is shown to vary inversely with the quantity of

water present in the mortar. .

The meaning of this number is further analysed and its <^o°^«^t;o^

with the "Hardness Number" of Brineil and Martel la shown. With the

apparatus the Hardness Number of freshly made mortar can be ascer-

tliiied to the same scale as the hardness number for steel. The physical

meaning of this number is discussed.

Mutual potential.—B^/ D. N. Mallik.

In a former paper the author investigated an
«^f«^'°j^J°/^,^"*V^^

potential in the form of an integral involvmg surface f»^^«^t« ^^^^

applications. The present paper deals with further applications of the

Same formula.
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Ou the fundamental law of electrical action.

—

By M. N.
Saha.

In this paper the law of attraction between two moving electrons has
been investigated according to the principle of relativity-electrodynamics.
The potential four-vector (i.e. the four dimensional vector having the
vector potentials as the space-components, and —I the scalar-potential a«
the time component) obtained by the author is different from that
obtamed by Sommerfeld (Ann. der Phys., vols. 32 and 33). The compo-
nents of the electrical and magnetic forces are given in one formula as the
6-components of the four-dimensional curl of this vector. The pondero-
motive force (i.e. force exerted on a second electron raovincr in the
field created by the motion of the first) is given in accordance with
Lorentz s theorem. The fundamental equations of motion of an electron
are then deduced from the Principle of Least Action. It is then shown
that the equations obtained are simply a different form of the Minkow-
sKian li.quations.

On some problems of spectral emission.—% M. N. .Saha.

In this paper the problems of spectral emission are discussed from
the standpoint of the structure of atoms and molecules. It is shown that

^Lhltr'.V*''^^ ° T°*'^^ ^""'"f
°°

'

°"ly ^^^ <^^° extreme limits-theproblem of emission from a perfectly black body and the emission from

Ll^r^J^Tr^ ° a centra positive nucleus and a single electron-

reTonThrS- ^^"'^^''^ theoretical explanation. The causes which are

oZm. «i
foi/he production of complexity in spectral emission are nextW moMn f""

'
5^°'^««V°''

*^^ influence of Doppler-effect (duo to

SeldsTsSrU
°^

,"^T'''"
°«"i'-«)^^nd of external electric and magnetic

fri^M ^ T^"" ^^;f*^
^^^ discussed. An example is taken

It is shown that in the light of the quantum theory the problemsof emission may be class fied :—ti) oroblemc, of rr^^Jl^li * • P^?"r™^
/ii^ nrr,hl«rr,= r.f ™m„ 1

- • '
proDiems ot general atomic-emission;(u) problems of molecular-emission, i.e. emission from a svstera containmg two atomic systems combined in a molecular grip ^

inves^Jat^ed!^""''^^
equations with the quanta-conditions have also been

""
T 'V\r"f /^^"^^ ^^^^g-^d physical apparatus.-^
J. N. Maitra.

The
designed

^t^'t^^ f
hyd^ol^-c ^m^deTTorl^^^^^^^^^ flo^^ o

^rpetTu'reVadie'TX^^^ f-
e^Pl^Hng the

showing conductivities of r'odt of difc^rLSaTTvI^Tam^LTor^Jot

L^paraturto show r ^ f suddenly stretched India rubber, (vii)

hEg (V li) hXos^^t"'^*
contraction of stretched India rubber onS Slssure^ of S^^^^ ""a^^

^''^ ^'^^^"8 partitions to show that

Cdv^^S^lndL^t^r.t^Tf^'''' *^^ ^«^^ °f l'q"i<l. <S^) combined
hotatrT^r^n^^ ^''^*^' ^^^ apparatus to show the convection of

^ol^dZ%^i:rT:^:^:: ^^^ (-> - -PP-*- to investigate the
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A new coefficient of correlation with applications to some
biological and sociological data,—% P. C. Mahala-
NOBIS.

Section of Chemistry.

President:—F. L. Usher, Esq., B.Sc

{Presidential Address).
m

A Review of the Evidence for Transmutation.

To form a sound and dispassionate judgment on a con-
troversial matter while the evidence on both sides is still in
course of production, is a task that requires a rare critical
faculty to which few can lay claim. Four years have, however,
elapsed since the last contribution was made to the subject of
the supposed transmutation of the elemeats, and there are
several reasons why I now venture to offer some remarks on it-

One is that, to some at least, the contemplation of a little pure
chemistry will be a welcome diversion amid the plethora of
industrial problems that have lately, been our portion; another
is that at one time I had the opportunity of a fairly close
acquaintance with some of the work ; and the most important
reason is the great interest which the subject itself must have
for the chemist, chieHy, perhaps, because it appeals to his
imaginative as much as to his intellectual faculty.

The evidence for transmutation is of two kinds, observa-
tional and experimental. A priori arguments based on modern
theories of the constitution of the atom cannot be admitted as
evidence, although they maybe instrumental in removing some
of the difficulties in the way of accepting such evidence as may
be forthcoming.

By observational evidence I mean evidence that certain
elements have appeared as the result of some natural change,
under circumstances which preclude the possibility of their

having been imported, ready-made, from another place ; or of

their having been present unobserved prior to the final obser-

vation.

The only observational evidence which we need consider
at present is, first, that which is based on spectroscopic ex-

amination of the celestial bodies, and, secondly, that which
has, for the past decade, been accepted as an established part
of the phenomena of radioactivity. Few chemists who have
given any thought to the matter are likely to reject the con-

clusion that transmutation of the elements—what has been
termed inorganic evolution—is actually taking place in the

remote parts of the stellar system. Indeed, if we accept the

opinion of astronomers regarding the relationship of stars to

nebulae, such a conclusion appears to be inevitable. There is,

if possible, even less doubt about the degradation of the radio-

active elements, which can be observed by the chemist within
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the limits of his own. laboratory. The outstanding feature of

these transformations is their entire independence on any con-
ditions which it has been within human power to impose, and
it must be admitted that this indifference to all the charms in

the repertoire of the modern chemist and physicist can hardly
be considered a favourable omen for their attempts to carry
out a process similar to one over which they cannot exercise
the smallest control.

Nevertheless such attempts have been made, and if no
definite conclusions are apparent, the reason lies rather in the
difficulty of interpreting the meaning of the experiments, than
in anv^ doubt regarding the results.

I propose to pass over the earliest work, done by Cameron
and Ramsay in 1907, on the production of lithium from copper
solutions by the action of radium emanation, not because their
results have been proved to be of no significance, but because
sources of error which they did not suspect were afterwards
discovered^ and because no positive results have been obtained
when those sources of error were absent. The subsequent
work has been of a different kind, in that the alleged products
of transmutation have in every case been gaseous, and it has
therefore been possible to work in closed apparatus and to
guard more effectively against contamination from without.

In December 1905, Kamsay dissolved 270 grams of care-
fully purified thorium nitrate in water, and sealed up the
solution in a flask which was then thoroughly evacuated. After
168 days, the flask was again attached to a pump and the small
quantity of gas which had accumulated withdrawn. The
presence of helium, the detection of which was the object of
the experiment, was doubtful, but a gaseous substance which
condensed in liquid air to a snow-white solid was observed. It
appeared to be carbon dioxide, but was not further examined.
The same solution was again evacuated and examined after a
further period of 250 days. The gases withdrawn contained
0-588 c.c. of carbon dioxide. After 168 more days 1-08 c.c. of
carbon dioxide was found. At this stage a control experiment
was set up, consisting of a solution of 300 grams of mercuric
nitrate contained in a similar flask and treated in exactly the
same way. From the 14th August, 1907, to the 30th March,
1908, 1-209 c.c. of carbon dioxide was obtained from the
thorium nitrate solution, and 0015 c.c. from the mercuric
nitrate. On the 9th February, 1909, a further quantity of
carbon dioxide, amounting to 0622 c.c. was recovered. Thus
the same solution of thorium nitrate had given off about
4 c.c. of carbon dioxide, in a little less than three years, and
showed no signs of stopping.

Among the various possible explanations of the origin of
the carbon dioxide, which I will refer to presently, is the one
v^'hich postulates a degradation of the element thorium, under
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the influence of its own radiations, to the lowest member of
the group. If this explanation were correct, it should be pos-
sible to obtain carbon from thorium, and possibly from other
elements of the fourth Group by submitting them\o the action
of a more intense radiation than thorium is capable of furnish-
ing, and the rate of production should also be more rapid.
Accordingly a new series of experiments were undertaken bv
Sir William Ramsay and myself in 1909. in which solutions of
thorium nitrate, lead chlorate, zirconiuin nitrate, titanium sul-
phate, and hydrofluosilicic acid were treated in small sealed glass
bulbs with radium emanation. Control experiments with mer-
curous nitrate were performed at the same time. In these
experiments the quantity of liquid treated was in each case
about 5 CO., and the amount of emanation used about O'l c.

mm. In every case save that of mercurous nitrate carbon in
the form of one or both of its oxides was obtained, the actual
quantities varying from 0-063 c.c. with hj^drofluosilicic acid
to 551 c.c. with thorium nitrate The amount of carbon
obtained varied directly with the atomic weight of the element
treated, except in the case of lead, which furnished only
0013 c.c.

It will be noticed that the suggestion here is that thorium
and its group relatives may have been degraded by the action
of radiations proceeding either from itself or from an extrane-
ous radioactive body; and such a process is entirely distinct
from any known natural radioactive process. It is true that the
radioactive emanations, gases belonging to the helium group, are
partially transformed into helium, the lowest member, but this

is an accidental coincidence due to the fact that a-ravs consist

of helium. The experiments are, however, to be judged on
their merits. Whence comes the carbon ? Excluding for the
moment the hypothesis of transmutation, the atmosphere, the
glass vessels used, and impurities in the solutions remain as
possible sources. The first may be rejected, since the amounts
of carbon dioxide found would correspond with a leakage of air

very many times greater than the capacity of the vessels used.

The solutions employed were all acid, and so could not absorb
carbon dioxide selectively; they were prepared with extreme
care, under conditions which secured the absence or the des-

truction of any organic matter, and never came in contact with
filter paper or other carbon-containing material. There remains
the glass, on the surface of which it is well known that small

quantities of carbon dioxide can be absorbed. Collie has
shown that small amounts of this gas can be evolved persist-

ently from carefully cleaned glass vessels under bombardment
by cathode rays, and presumably also under the action of the

radiations we are considering. In this connection it is perti-

nent to call attention to two points: first, that no carbon

dioxide or monoxide could be found in the gases from mercurous
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nitrate ; and secondly, that glass itself contains silicon, one of

the elements which the transmutation hypothesis regards as

being capable of degradation to carbon. A strong argument
against the absorption explanation is that the internal surface

of the vessel at the end of an experiment must have been

greater than at its commencement, owing to the pitting action

of the a-rays : and that if carbon dioxide could not be removed
during the preliminary exhaustion, there was even less chance

of its removal during the final one. I venture to think that

these experiments furnish a strong case for further investiga-

tion, preferabl}^ with the use of quartz vessels, and that mean-
while the impression left on the mind of an unprejudiced critic

is not unfavourable to the hypothesis of transmutation.

We come now to a series of investigations on the produc-

tion of two inactive gases, helium and neon, as transmutation
products. Here again the earliest work, in which Cameron and
Ramsay, in 1908, observed the presence of neon in the gases

produced by the action of radium emanation on water, may be
passed over because the precautions observed were not such as

were subsequently found to be necessary. We maj^ therefore,

start with the observational evidence recorded by Ramsay in

1912, in investigating the composition of the gases evolved
from the water of the King's Well at Bath. They consisted

mainly of nitrogen, and contained in addition 0'72i)% of argon,

0-233% of neon, and 0*030% of helium. The corresponding
figures for atmospheric air are : argon 0'932, neon 0012, and
helium 0'0004. The inactive gases in the water may have been
derived from the atmosphere, or by radioactive changes. The
only known source of argon and neon is atmospheric air,

whereas helium is one of the commonest products of radioactive

change. The water in question contains dissolved radium, and
is saturated, under the conditions obtaining, with emanation.
The helium, which is present to the extent of 73 times the
amount in atmospheric air, is almost certainly derived from
this radium and emanation ; the argon, which amounts to three-

fourths of the quantity present in air, is probably atmospheric
in origin ; the neon, of which there is 188 times as much as is

present in air, is not so easily accounted for. If it is of atmos-
pheric origin there should be a correspondingly large propor-
tion of argon also ; if it is not from the atmosphere it must be
a product of radioactive change. In support of the latter

alternative, Ramsay found that emanation which had been left

to decay in an aqueous solution of thorium nitrate, or simply
in water, gave rise to neon when the most stringent precau-
tions were taken against the entrance of traces of air* In one
such experiment, the neon spectrum observed was more bril-

liant than that of the neon from 05 c.c. of air, whilst the argon
spectrum was invisible unless a jar and spark gap were inter-

posed, when the blue lines became just visible.
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It is evident that the crucial question is whether or not
sufficient air leaked in to account for the neon observed.
Experiments similar to those performed by Ramsay were
carried out by Rutherford and Royds, who were able to detect
the neon from 1/15 c.c. of air, but failed to detect any in the
gas produced by the action of emanation on water. These two
sets of results are typical of all the more recent work in this
field : on the one hand, experiments j)erformed with extreme
care, leading to positive results: on the other, experiments
made with at least equal care and leading to negative results,

the conditions being apparently the same in both cases. I
will postpone any comment on this apparent deadlock until we
have considered the remainder of the evidence, and will only
suggest here that those who are of opinion that the alleged
production of neon from water is disproved by the very careful
work which has given negative results, may not unreasonably
be asked to explain its occurrence in the gases from the King's
Well, Bath, in relatively enormous quantity.

In 1912, Collie and Patterson, working independentlj^, and
in ignorance of each other's experiments, obtained some very
remarkable results while investigating the action of an electric

discharge in highly exhausted vessels. It had been shown by
Ramsay in the same year that the glass of old X-ray bulbs
which had become deeply coloured through long use, gave off

an appreciable quantity of helium, mixed with a trace of neon,
when heated in a vacuum. Since the quantity of helium
found, had it been of atmospheric origin, would have required
the leakage into the bulb of 22 c.c. of air, and since the bulbs,

originally exhausted to the point of strong fluorescence, had
been washed out four times with pure oxygen before being
heated, it was probable, although not certain, that the inactive

gases had been generated within the bulb by the electric

discharge. Thus the ground was prepared, in some measure^
for the later published results of Collie and Patterson. Collie

found that fluorspar, when bombarded by cathode rays, changed
colour and ev^olved considerable quantities of gas, chiefly

hydrogen and carbon monoxide, and that a small residue of

neon was left after removing the other gases. A similar result

was obtained on substituting for the fluorspar some very pure
calcium fluoride prepared by treating freshly burnt marble
with excess of hydrofluoric acid and heating the fluoride to a

bright red heat for two hours. In another experiment care-

fully cl aned glass wool was used in place of the calcium

fluoride, and neon was again obtained; as it was also in an

experiment where the tube contained nothing but a little pure

hydrogen. Helium was not found in these experiments except

in small traces. Blank experiments «^ere made on the gases,

glass, and aluminium electrodes employed, but in no case in

which the discharge had not passed could any neon be detected.
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In view of the possibility that the tubes themselves might be
permeable to atmospheric neon while the discharge was pass-

ing, the discharge tube was enclosed in an outer tube, which in

one experiment contained helium, and in another was exhausted
until a discharge would not pass in it. In both these cases

the usual quantity of neon, quite free from helium, was found
in the inner tube ; but in the one in which the outer tube had
been evacuated, on washing the latter out with a little pure
oxygen, a residue was obtained about fifty times as great as

that from the inner tube, consisting of nearly pure helium, with
a trace of neon.

In the meantime Patterson, working independently at

Leeds, had submitted pure hydrogen at very low pressures to

the action of the discharge, and had in many cases obtained
measurable quantities of neon. He too emplo3^ed a jacketed
tube, with the interspace evacuated, and after the passage of

the discharge obtained helium therefrom. On passing a dis-

charge through the inner tube when the interspace w as filled

with pure oxygen at about 15 mm. pressure, neon, not helium,
was obtained. The volume of the helium or neon obtained
from the outer jacket, both in Collie's and Patterson's experi-

ments, was about 1 c.mm., the amount from the inner tube
corresponding roughly with that in 1 c.c. of air.

The next contribution, by Merton, appeared in the follow-

ing year. Merton made use of a very simple and ingenious
apparatus in which no transference of the gas for examination
was necessary, and which had no stopcocks. It was provided
with a small palladium tube, which admitted small quantities

of hydrogen when heated with a gas flame, and evacuated any
hydrogen from within when heated electrically. In a series of

experiments on the action of the discharge on hydrogen, no
helium or neon was ever detected. The apparatus was then
used by Collie, being sealed by him to a vessel in which
uranium powder, which had previously been heated in a vacuum,
was submitted to bombardment by cathode rays. In eight

consecutive experiments, a fine capillary tube full of mixed
neon and helium at about 2 mm. pressure was obtained. For
the ninth experiment a more powerful coil with a mercury
break was used, and no helium or neon obtained ; on reverting
to the use of the old coil, these gases appeared as before. In
no one of these experiments was sufficient argon present to

give anything but a faint spectrum with a condensed discharge.
A general description of the types of apparatus used, and of

the results obtained, was published jointly by Collie, Patter-
son and Masson in 1915. It was stated that by the cathode-
ray bombardment of platinum, thallium, uranium, potassium
fluoride, potassium chloride, potassium iodide, rubidium chlo-
ride, and caesium carbonate; helium was obtained, sometimes
with a trace of neon, whereas if no special anticathode was
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used, neon was the main product. No helium or neon was
obtained from calcium or glucinum oxides.

Finally Egerton repeated some of the experiments which
have been described, and obtained only negative results. He
also attempted to show by calculation that under the condi-
tions of the experiments, it was unreasonable to expect any
detectable amount of helium to be produced from h3^drogen in

less than about 10 years. The calculation, however, was based
on certain assumptions regarding the mechanism of the process^

and regarding its energy requirements, in respect to both of

which we know nothing.

No survey of this nature would be complete without refer-

ence to the results obtained by Sir J. J. Thomson by his posi-

tive ray method, particularly as his opinions have been cited

both in support of and against the transmutation hypothesis.

Without going into details, I may remind you that Thomson
obtained helium from a large number of substances, many of

which had been purified in such a way as to exclude the

presence of helium in them. His published conclusions, which
may be regarded as a model of caution, fortunately do not

affect his experimental results, which are, qualitatively, similar

to those of Collie But the positive ray method is so exceed-

ingly sensitive that it is better, for our purpose, to rely mainly
on the experiments previously described, m many of which the

quantities of gas obtained were actually measured, and in all

of Avhich they were detected spectroscopically, or not at all.

In forming a judgment on the work as a whole one should,

I think, be particularly careful, first, to put aside any theoretical

considerations relating to a possible mechanism ; secondly, not

to permit any experiments which may subsequently prove to

have been performed with inadequate precautions, to prejudice

one's criticism of those which appear to be satisfactory in that res-

pect; and above all, to remember that negative results cannot

invalidate positive ones unless all the conditions are known and

understood. In the work under discussion this is far from be-

ing the case. Those chemists who have obtained positive

results have obtained still more negative ones, under apparent-

ly identical conditions. In one instance, as we have seen, a

small coil with a hammer break was effective when a more power-

ful one with a mercury break was not. It may not be out of

place to call attention to the extraordinary behaviour, recorded

by Gray and Ramsay (J.C.S. Trans. 1909, 95, 1083), of a

solution of radium bromide, which had been evolving about

25 c.c. of mixed gases every week for 30 weeks, and which,

when a certain piece of apparatus, constructed of lead and

paraffin, was placed outside the bulbs containing it, gradually

ceased to evolve the gases, the weekly volume of which dwmdled

to 0-5 c.c, until the apparatus was removed, after which the

normal rate of evolution was recovered. Attempts were made
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to observe this remarkable phenomenon again^ and although
the conditions were reproduced apparent!}^ in every particular,

it was never again observed. Although this incident has no
direct bearing on transmutation, I mention it as illustrating

our ignorance of the factors which determine changes akin to

radioactive processes, and the difficulty of reproducing the full

conditions of an experiment.
With regard to the actual experiments we have been

eonsidering, there has been no question of faulty observation :

the results obtained are generally accepted ; the sole point of

contention is the origin of the products. It would take far too
long to enter on a detailed criticism of each experiment, but a
few observations may usefully be made. It is evident, in the
first place, that in those instances in which helium has been
the main or only product, the source can hardly have been at-

mospheric, for the light inactive gases from air show a strong
neon spectrum in which the helium is visible with difficulty.

Yet in many cases, notablj^ in the cathode ray bombardment
of heavy metals and salts of caesium, rubidium, and potassium
by Collie, and in some of the jacketed tube experiments of

Collie and of Patterson, helium was the main product. In
spite of the criticism of Soddy, it is extremely unlikely that,

after the treatment it had received, the 60 grams of uranium
powder used by Collie in connection with Morton's apparatus,
could have furnished helium in the quantities observed had it

been produced by the natural radioactivity of the metal.
Agam, turning to the experiments which resulted in the

production of neon, it must be remembered that in several
cases argon was looked for, and onlv found in traces insuffi-

cient to give the ordinary spectrum, whereas a very minute
leakage of air would have given rise to a strong argon spectrum
entirely masking that of the neon. Nor must it be forgotten
that in those instances where neon '' with a trace of helium'*
has been observed, the helium must have been present in con-
siderable quantity, for comparatively large amounts of helium
may be present in neon without the spectrum of the former
being visible.

The possibility of the pre-existence of helium or neon in

the materials used has constantly been kept in mind, and no
trace of either of these gases has been detected when the
hydrogen and oxj^gen used in the experiments were examined,
nor when the glass was fused in a vacuum, and the metal elec-

trodes fused or dissolved.
I have purposely refrained, in this brief survey, from

attempting any explanation of the results described, because
I hold that at the present stage theoretical speculation is use-
ful only in so far as it suggests further experimental work, in
which case it may well be left to those engaged therein.
Certain theories are naturally suggested by the results already
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recorded, and when we revert to normal conditions we may
hope to hear that the work is being resumed. Meanwhile, the

brief review I have attempted will, I believe, have indicated a

sufficient balance of evidence on the positive side to justify the

continuance of the experiments.

Colloidal antimony preparations.

—

By F. L. Usher.

Many attempts have been made to prepare stable sols of metallic

antimony for medicinal use. Chemical reduction methods gave the metal

in the form of a precipitate in every instance, except at dilutions too

great to be of practical value. By electrical dispersion methods sols

were obtained in methyl, ethyl, and n-propyl alcohols, and in acetone,

methylal, and acetic acid, but except in the case of ethyl alcohol they

were very unstable. Attempts to transfer the dispersed metal from

alcohol to water led to the formation of unstable sols. The metal was

negatively charged, and was rapidly oxidised by dissolved air, and then

coagulated owing to neutralisation of the charge. Coagulation also took

place when air was excluded.
^

As regards antimony compounds, it was found that Paal's protalbic

acid method is inapplicable to antimony, and no stable sol of the oxide

could be prepared. At present sols of the sulphide, of strength 1 in 500,

are used. They are very stable when protected with gum arabic.

Hydrolysis of naphthol ethers.—S?/ G. B. Kolhatkar.

Methyl and ethyl ethers of & naphthol, methyl ether of a naphthol,

and methyl ether of phenol are hydrolysed by 5 N. HCl on a boiling

water bath in sealed tubes.
,

The molecular ratio of ether to HCl was I : 100 or some multiple.

The liberated naphthol or phenol was estimated by suitable means.

It was found that ethers of ti naphthol are hydrolysed much more

readily than those of a naphthol. Phenol ethers show little hydrolysis.

Amon^ the different ethers of ti naphthol, the methyl ether is more

readilv hydrolised than the ethyl ether. The reaction bemg of a hetero-

geneous type, the extent of hydrolysis depends mostly upon the volume

of the acid used and is only slightly affected by the amount of the ether

The strength of the acid has a very great influence on the extent of

the hydrolysis.

Condensation of benzoin with diamines.—% S. C
Chatterjee and B. N. Ghosh.

With the idea of preparing substituted naphtho-dipyridines or pyri-

dino-naphthpyrroles. the authors studied the reaction between benzoin and

some of the naphthylene diamines, using the corresponding amine hydro-

chlorides as condensing agents. Only in the case of 1-4 and 1-5 diammes

the reaction took place in the manner desired-a molecule of the diamine

combining with two molecules of benzoin with the elimination of tour

molecules of water. There are three possible formula for each of thebo

substances, and, although no conclusive proof is available on the strength

of indirect evidence it has been suggested that each of the two nitrogen

atoms in both these substances forms part of a six-membered ring.

Contrary to expectation, the 1-2 diamine yielded a Product which

appears to be identical with 0. Fischer's diphenyldihydronaphthoqumoxa-

line (Ber. 1893, 26, 192). . , , . ,. ^ „^^ .^
Incidentally, the reaction between benzom ^n^ benzidine was also

studied but in this case the closing of the ring did not take place, the

compound obtained having the following structure :
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NH,CH.(CftH6).CO.C(jH6

An attempt was made to close the ring by boiling with acetic anhy-
dride but this only resulted in the formation of a diacetyl derivative.

Synthesis o£ p3rranol derivatives.

—

By A, K. Das and
B. N. Ghosh.

Ghosh and his collaborators have shown (T. 1915, 107, 1442 ; T. 1918,

118, 484) that aromatic o hydroxybenzaldehyde condenses with sub-

stances containing the group -C0-CH,2- CO- to form pyranol derivatives.

With alkaline hydroxides as the condensing agents the * salicylidene
'

compound is first obtained and this or the original substances in al-

coholic solution with dry hydrogen chloride gave the desired pyranol
derivative.

In the present investigation a substance of similar type such as

desoxy-benzoin (CftH^COCHiCftH^) was taken. Here the methylene group
is situated between a carbonyl and a phenyl group instead of two
carbonyl groups.

The desired pyranol derivative was isolated by treatment with dry
hydrogen chloride but the intermediate 'salicylidene' compound could

not be obtained with alkaline hydroxide as the condensing agent. This
appeared rather unnatural and hence p-hydroxybenzaldehyde was sub-

stituted for the ortho compound- But in this case also nothing separat-

ed with alkaline hydroxide although with hydrogen chloride a substance
was obtained which could not be crystallized.

This seemed peculiar and therefore the investigation was further
extended to other aldehydes such as anisaldehyde, piperonal, and p-

toluyl aldehyde with both acid and alkali as condensing agents.
With alkaline hydroxide, anisaldehyde and desoxybenzoin gave (1)

anisamaron
CH.Ph

CHsOCqH^CH
CO.Ph

and with dry h^^drogen chloride under different experimental conditions

(2) iso-anisyl desoxybenzoin
C.Ph

CH3O . QH^CH^
I

CO . Ph
and (3) chlor-anisyl desoxybenzoin.

With piperonal and desoxybenzoin two substances were isolated,

nnmely : (I) piperonamaron and (2) chloropiperonyl desoxybenzoin, and
with p-toluyl aldehyde (1) p-toluyl amaron and (2) chlorotoluyl desoxy-
benzoin.

It is curious that when the hydroxy group remains free the reaction

is retarded but if this is methylated as in anisaldehyde or its position

taken up by a methyl group as in p-toluyl aldehyde the reaction goes on
in the usual manner.

Condensation of 1 -phenyl-3-methyl -5-pyrazolone with

aldehvdes and ketones.

—

By S."^ C. Chatterjee and
B. N. Ghosh.

When l-phenyI-3-raethyl-o-pyrazolone is heated with aldehydes
io molecular proportions, condensation usually takes place with the
elimination of water. The compounds thus obtained have the general
formula
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C^HgNl |C=CHR

C.CH3

These substances contain the chroraophore -CO.C=C and are highly col-

oured. The present paper describes how aldehydes may be made to unite
with pyrazolone, without the elimination of water, to form the interme-

diate additive hydroxy compounds, which bear the same relation to the

compounds of the first type as aldol does to crotonaldehyde. These
compounds have the general formula

CflH^N

I

ICH . CH (OH) . R

nLJc.CHs
The chromophoric group -CO.C=C is absent in them and necessarily

they are either colourless or at any rate much less coloured than the cor-

responding unsaturated compounds. An attempt to synthesise pyranol

derivatives from the pyrazolone and o-hydroxyaldehydea is also des-

cribed.

Some new condensation products with aldehydes and ketones have
been prepared, and in this connection it has been pointed out that the

aliphatic ketones are much less reactive than those of the aromatic series.

r

J

Note on an alkaloid in Argemone mexicana.—By D. N.

Chatterji.

mexicana
known i

satya
order Papaveraceae , is widely distributed in India. It is knowi

U.P. and the Punjab by the vernacular name Satyanashi (Sans.

=true, and nasha=:destruction), a name suggesting that at one time it

was probably believed to be poisonous. With regard to the toxic pro-

perties of the seeds, great diversity of opinion exists. While some con-

sidered them to be inert, many regarded them to have toxic properties.

The various statements on the subject suggest that the toxic substance

in the seeds is similar to what exists in opium, and is probably morphia.

While some writers have regarded the seeds to be narcotic, no such

opinion is on record with regard to the juice of the plant. Dragendorff

obtained from the seeds an alkaloid which he found to agree m its

reactions with morphia. My own experiments show that the seeds

contain only a trace of an alkaloidal substance, a very small quantity of

which can be obtained from the other parts of the plant. It thiis fol-

lows that if the seeds have any narcotic properties, it is improbable

that they are due to the alkaloidal substance present, as it is there

only in traces. This substance, which I obtained on extracting the

whole plant in yellowish-white crystals, had a bitter taste, and was

alkaline in its reaction. Though behaving in some respects hke morphme.

it was found to differ from the latter in many of its reactions, -i-^d^"

solved in cold or hot strong sulphuric acid with the almost immediate

formation of a deep violet colour, which began to fade after a time. Un
heating the violet soon changed to blackish grey. On adding a trace oE

nitric acid to the sulphuric acid solution, the violet increased and then

changed to grey with the simultaneous formation of a bluish-preen tmge.

On next heating, a beautiful sepia colour was obtained. The green or

the bluish green tinge with the subsequent production of sepia wus found

to be very characteristic of the substance under examination. Ihe com-

bined atilnhnrin anH nitrir^ anid tests mav b« employed for the detection
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of this alkaloidal principle. No other alkaloid is known to me that gives
similar reactions.

The purification of Indian sesame (til) oil.

—

By H. Rai and
H. B. DCNNICLIFF.

' Til ' oil is used chiefly \n the manufacture of soap, Indian perfumes
and margarine and also as an edible oil.

The objects of the experiments undertaken were (1) to decolorise, (2)
to deodorise and (3) to harden the oil by methods capable of commercial
application.

Literature on the subject, beyond hydrogenisation, gives no special
method for bleaching the oil.

The oil was, under suitable conditions, treated with several filtering

materials, such as charcoal, bone charcoal, Fuller's earth, French chalk
and the like. The effect of exposure to air and sunlight, both separately
and collectively, was studied. Further, the effect of sulphuric acid and
caustic soda was tried.

The following conclusions were arrived at :

—

(1) Of all the filtering materials used, bone charcoal and French
chalk are the best decolorising agents. All of them are in-

effective as deodorisers.

(2) Exposure to sunlight alone gives progressive improvement in
colour but the odour still persists.

(3) Treatment with air alone improves the colour but the odour is

not removed.
(4) Exposure to both air and sunlight combined has a very marked

effect on the colour. The odour, though not absent, is not
unpleasant.

(5) Sulphuric acid reduces the colour very slightly, but the odour
practically disappears,

(6) Caustic soda acts bt>th as a very good decolorising and a
deodorising agent.

(7) In all the bleached samples, the colour more or less comes back
on standing for a long period.

(8) On heating all the deodorized samples, the odour becomes
perceptible. On cooling, however, it disappears.

Note on a new method of preparing nitrogen.

—

By H.
Rai.

w

Nitrogen gas may be readily prepared by passing an electric current
through an ammonium chloride solution witli platinum foil electrodes, the
anode and the cathode chambers being separated by a porous diaphragm.
Air is excluded from the electrolytic cell and the connecting tubes. The
anodic gas is practically pure nitrogen, containing less than 0'2 per cent
of oxygen. It should, however, be collected over caustic soda solution so
as to absorb any chlorine gas that may possibly be mixed with it.

This affords a new and ready method for the preparation of a con-
tinuous supply of pure nitrogen.

Studies on the dependence of optical rotatory power on
chemical constitution. Part I.

—

By B. K. Singh and
J. K. Mazumdar.

Frankland in 1896 (T. 69, 1583) suggested that the order of rotatory
power of position isomerides should be :

—

ortho < unsubstituted nucleus < raeta < para.

This theory was again revived by him in 1912 in his Presidential Address
to the Chemical Society (T. 101, 634). With the object of testing the
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validity of this theory, several series of new compounds have been ex-

amined ; it is found that in no case is Frankland's rule borpe out by these

results.

The effect of conjugation on rotatory power is also studied.

Salts of porphyroxin.—£^ J. N. Rakshit.

An alkaloid, porphyroxin, has been isolated in a state of purity from
Indian opium and its hydrochloride, chloroplatinate, hj drobromide, hy-

droiodide, sulphate, phosphate, nitrate, acetate, oxalate, citrate, tartrate,

and picrate have been prepared and their properties studied.

The resolution of the systems : nitric acid—sulphuric acid

—water and nitric acid—water on an industrial scale.

By G. S. Butler.

The theoretical considerations underlying the resolution are briefly

outlined. A dtscription is given of the manufacturing processes hitherto

used for effecting this resolution, followed by an account of an experi-

mental investigation into the processes both in the laboratory and on the

large scale. The disadvantages of the usual processes are pointed out

and an outhne is given of the principles, based upon theory and upon the

experimental results, which guided the author in designing an improved

process and plant. An account follows of extensive experiments on a

manufacturing scale, confirming the conclusions previously arrived at and

leading up to the design of a large scale industrial plant.

An improved process and apparatus for obtaining on an

industrial scale concentrated nitric acid from liquors in

which this acid is present together with water.—% G. S.

BuTLBR

.

A description is given of a process and plant which were designed

with the object of avoiding the disadvantages met with in and inseparable

from the retort process for concentrating nitric acid. The design and

working of the plant and process are based upon the principles es-

tnbhshed in the author's first paper. The process is a continuous one and

it is shown to be the most economical and efficient method of separating

nitric acid from aqueous solutions of moderate concentrations and trom

mixtures in which sulphuric acid is also present. Notes are added regard-

ing the concentration of sulphuric acid in the plant designed by the

author and the separation of nitric acid from very weak aqueous solu-

tions.

The diazo-transformations of amino-coumarms.— /??/ B. B.

Dev and H. Dalai.

In the "course of an investigation on the orientation of the halogen

atoms in chlorinated and brominated coumarins, several chloro- bromo-,

iodo-, and cyano-coumarins have been prepared by the d.azo-react.on from

different amino-coumarins and amino-naphtho coumarins. 0"ly a few

of these are known, having been synthesised from the corresponding

sahcylaldehydes by the Perkin reaction; the yield obtained however,

was very poor, hardly exceeding 3 per cent of the possible 1 he process

described in this paper serves as an excellent method of obtaining good

yields of the products in a state of purity.

A theory of valency based on the constitution of organic

compounds of the elements.— B«/ P- Neogi.
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The examination of the potash content of the ashes of
Indian indigenous plants,

—

By P. Neogi.
The author draws atteation to the fact that potash in the form of

pearl ashes has been prepared in India from time immemorial by burn-
ing plants, and gives a list of the principal potash-yielding plants. The
ashes of these plants have been analyzed and their potash content deter-
mined with a view to their use for the manufacture of potash during the
war.

Ihe enolisation of carbonyl compounds under the influence
of Grignard's reagents.—% V. K. Bhagvat and J. J.
SUDBOROUGH.

4

In 1904 Hibbert and Sudborough showed that an amy] ether solution
of magnesium methyl iodide produces considerable enolisation in the case
of ethyl acetoacetate, the volume of methane measured corresponding-
with a 90 per cent content of the enol form.

°

The action of the same reagent towards various aldehydes, ketones
and ketonic esters has been studied by determining the volume of gas
evolved. Most ketones and aldehydes behave normally and yield only
small amounts of gas. Ketonic esters and fldiketones, on the other
hand, yield large volumes of methane showing that appreciable enoliza-
tion occurs. The following substances have been examined :—acetone,
methyl propyl ketone, methyl isopropyl ketone, methyl butyl ketone,

7 fv J
^^^ ^^^°^®' ;>-to]yl benzyl ketone, allylacetone, chloral, pro-

paldehyde, n butaldehyde, wobutaldehyde, wovaleraldehyde, cinnamic
aldehyde, ethyl benzoylacetate, ethyl acetosuccinate, benzoylacetone,
acetylacetone.

lipase.—

Varma.

ure of castor seed

Watson

seed
The authors have studied the action of castor seed lipase on cotton
oil with the object of obtaining the best condition for using the

process for the manufacture of a crude glycerine in India. Experiments
based on the French, German and Japanese patents have been made.
lhe«e experiments show that a concentrated crude glycerine, which com-
pares favourably with undistilled Twitchell glycerine, can be obtained by
using a modification of the French method.

Details of methods of treating the oil and the catalyst, and of the
preliminary refining of the sweet liquor before concentration are given,
i^uestions of optimum temperature and of co-ferments are discussed.

I. f]^^.
^"^"0^^ are of the opinion that the castor seed lipase method

should be able to compete with the Twitchell process for the manufac-
ture of glycerine and of free fatty acids for use in soap and candle-making.

Adsorption of hydrogen by quartz at low temperatures.
By G. R Paranjpe.

These
gned

amerential manometer. The small irregularities of pressure, resulting from
the unequal magnitudes of adsorption in the two bulbs on both sides of
the manometer, are measured by effecting certain volume changes neces-
sary to re-establish the equilibrium. These changes are effected in a cali-
brated compensator attached to one of the bulbs.

It is shown that the principle, on which the successful working of the
appftratus IS based, does not depend on the knowledge of the equation of
state of the gas under investigation and it holds to the first approxima-
tion for any gas law.

^^
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The measurements are made at the temperature of liquid air, viz.
— 190°C and at various pressures between 25 mm. and 350 mm.^ the quan-
tities of hydrogen adsorbed, at these extreme pressures, by 100 sq. cm. of
quartz surface, and reduced to N.T.P., being 20 cram, and 10-5 c.mm.,
respectively.

It is observed that at extremely low pressures there is a finite adsorp-
tion of 2 cmm., and it is suggested that this effect is similar to the effect

of fixed adsorption in the case of charcoal.

The results of these experiments are used in the calculation of the
necessary correction to a hydrogen gas-thermometer, made out of quartz :

and it is pointed out that even at the temperature of — 190°C the magnitude
of the correction is very small.

Similar experiments are being continued on nitrogen and other gases
and at various other temperatures.

A note on the adsorptive power of cocoanut charcoal.

—

By
H. E. Watson.

Experiments have been made to determine the amount of gas adsorbed
by samples of cocoanut charcoal made at various temperatures.

An apparatus has been designed suitable for a rapid test for com-
mercial purposes.

It is found that the adsorption of a given weight of charcoal increases

with the temperature at which it is made, that is to say it increases as

the quantity of volatile matter decreases.

Derivatives of gallic acid—preliminary note.

—

By R. L.

Altmchandani and A. N. Meldrum.

Section of Zoology and Ethnography.
f

President—FM. Howllet, Esq., B.A., F.E.S.

Presidential Address.

Post-War Zoology.

(With Plate I.)

I feel, as I stand here and try to look as much like the

President 'of the Section of Zoology and Ethnography as pos-

sible, verv much like an impostor. For I have been engaged

for a loiag time on work in one particular department of

Zoology, a department moreover which is perhaps more open

than most to the criticism that it is unduly water-tight, that

department which deals with insects—and I am afraid that I

am not competent to prophesy anythmg with regard to the

probable future tendencies of zoology as a whole.

About "post-war Zoology," then, you know at least as

much as I can ever pretend to do, but it is a subject which is of

such great practical importance—as we already know from Col.

Glen Liston's address—that discussion of it is by no means futile.

There is one remarkable modern development of the study

of animals—and especially of man—which can hardly fail to

hold one's attention. I mean the development of the idea

that underlying the morphological characters of an organism

there is another set of no less definite chemical characters.

That each order, family, genus, and species has an mdividuality
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quite apart from that which we have in the past made the
basis of our zoological classifications.

That is to say, a definite chemical personality, as definite
in its way as that complex of morphological and psychological
characters that goes to form our ordinary everj^-day concept of
a mouse or an elephant.

If the bodies of different animals are analysed, or if par-
ticular organs or tissues are analj^sed, they are found to be by
no means of the same composition in different genera ; and the
same holds when the chemical behaviour of tissues is examined

such as the absorptive power of the blood for oxygen, or the
action of the excretory organs.

Mammals, for instance, get rid of their nitrogenous waste

-

products in the form of urea, whereas in the Selachians there
is a remarkable amount of this substance in the blood. Birds
and reptiles excrete nitrogen not as urea but as uric acid, while
among invertebrates there is a great variety of methods ;

insects for example may get rid of nitrogen in the form of
chitin, uric acid, or substances akin to guanine, to mention
only three, and possibly in other ways that are not yet known,
as very few cases have been examined.

These chemical personalities of different species, though
they may be indistinguishable to our unaided senses, are un-
doubtedly distinguished by many parasites with the utmost
clearness. There are innumerable cases where animal parasites,
external or internal, confine their attention to one species, or
to a group of nearly related species. Bird-lice or tape-worms
are good examples, and the same thing is seen in the vast
number of insects that infest only one kind of plant or a few
closely related plants.

You will however be familiar with one very striking way
of revealing these chemical personalities to human eyes. I
mean those precipitin-reactions recently so much developed by
medical workers, and the various allied phenomena of blood-
chemistry whereby the degree of chemical relationship between
organisms may be tested.

The serum of a rabbit, for instance, treated with human
serum will give a precipitate with the serum of anthropoid apes,
but not with that of other mammals including the lower mon
keys. If the rabbit serum be treated with that of a frog
Raaa vtridis, it will give a precipitate with serum of Rana
fusca, but not with that of a tree-frog or a toad. Similar
reactions hold with invertebrates, and my present purpose is

merely to recall to you the fact that there exists here a whole
world of undiscovered things. That organisms have a chemical
personality underlying the morphological, and that the chemi-
cal personality is of the two infinitely the more important
from the practical point of view which concerns itself with the
activities of the organism rather than with its appearance.
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I will take as exemplifying this importanoe what seems to

me to be the chief problem of applied zoology, and in particu-

lar those departments of it that deal with measures against
harmful animals, and more especially against insects.

It is often assumed that the aim of the practical Biologist, the
Mycologist, the Sanitarian, the Medical Officer, or the Ento-
mologist, who may have to deal with harmful organisms such
fungi or insects, is the destruction or '^eradication" of the

plant or insect that is doing damage.
But this destruction of the noxious organism, though of

the greatest importance, is in the strict sense only a secondary
aim, being merely the most satisfactory and lasting method of

preventing contact. In reality, the prevention of contact is our
primary aim. No one minds a caterpillar, for example, so long

as it does no damage to certain particular plants we are fond
of; and if it would refrain when asked to do so from eating

them, I am sure no tender-hearted person would think it

necessary to kill it as well. If I may make a short digression,

I might remark that whatever may be said of our general

administration of this country, our judicial system has in

certain areas compelled an unusual degree of respect. In

certain parts of Biliar, when a crop is badly attacked by cater-

pillars, the local priest posts in the field a proclamation which
is couched in the correct official terms and language of the

courts, solemnly calling upon the caterpillars to desist from

their turbulent conduct, and warning them to disperse and go

to their homes within a specified period, on pain of severe

penalties. "
.

Probably the proclamation is as often as not effective, and

the fact that the caterpillars—by the end of the specified

period—may have fed themselves up, gone into hiding, and

pupated, need not detract from our appreciation of the testi-

monial to the effectiveness of our legal methods. The procla-

mation clearly recognizes the fact that prevention of contact

is the essential thing—to prevent the caterpillar from coming

mto effective contact with the crop, in other words from eating

it.

In the case of almost all insects *' effective contact"

means not merely bodily contact but feeding. And feeding

implies not merely the mechanical contact of the body, jaws,

and so forth, with the surface of the victim, but also—and

this is equally important -what one may call a " psychological
"

contact : a recognition that the victim is good to eat.

To us human bemgs, alert and receptive as we are, guided

in our every action by'the light of pure reason, never absent-

minded, and accustomed to eat what to a caterpillar or a

mosquito would seem the most amazing and repulsive collec-

tion of foodstuffs, it may seem a little pedantic to insist on the

necessity of food-recognition.
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But an insect has often to confine itself to a particular
diet with a strictness that no human doctor would ever insist

upon ; often indeed it cannot live upon any other food than
one very special kind, often one particular plant or small
group of related plants, and will actually starve rather than
try something else which does not show the proper recognition-
marks.

Some years ago I compared insects in general to human
beings in the condition commonly known as a hj^pnotic trance,
A person in this condition may follow out with the utmost
concentration a certain set of instructions, but be almost ob-
livious of anything which does not come within the prescribed
circle of ideas. And so it seems to be with insects ; there are
certain instructions, so to speak, as to how to recognize food,
^v'here to lay eggs, and so on, and they are followed. The
more narrowly precise and definite the instructions (i.e. the
more specialized the insect and the deeper its '' trance" ) the
greater the concentration with which they are obeyed and the
greater the penalty of error.

In defining effective contact we must then take recognition
as a definite factor. It is necessary for an insect to recognize
its food and also to be in sufficiently close bodilv contact with
it.

But "an insect" may be all sorts of different things at
different periods of its life ; the caterpillar, for instance, was
hatched from a harmless egg and will turn into an equally harm-
less chrysalis and then a perfectly charming butterfly, all

quite incapable of damaging plants. No one is afraid of a
plague-flea's egg, or of an Anopheline larva so long as it re-
mains a larva. That is not the time at which it is dangerous.

We see then that if an insect is to make effective contact
with its victim it must fulfill three conditions ; it must be in
both bodily and ^' psychological" or sensory contact with it,

and must also be in what we might call '' temporal " contact

;

i.e. at the right time, the right period of its own and the
victim's development.

And now, having got these three essential factors, bodily
contact, sensory contact, and time-contact, it seems to me that
we can profitably use them to construct a model of the rela-
tions between an animal and its food, or a parasite and its

host
;
and although this model must, owing to our ignorance

of many important matters, be very incomplete, it will at least
have the merit of being something tangible, something one can
look at and think about and criticise.

Let us take a simple case, a plant, sav a ''hardy annual,"
and consider the extent of its mobility, ''its bodilv range of
motion in space. We may assume that the only time it ex-
hibits any appreciable mobility is at the season when it expands
its ransre bv snattArino- ifo q«o^ ^txA fi-»» ^-u^ »*^«^ ^f ;4-« i;f^ \*-c^
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mobility or power of expansion—excluding a certain growth of

roots and branches—is nil.

We might then represent it by this curve, showing the
variation of its mobility Avith time. (Fig. 1.)

BodLtlu Ran^c

Seed 1 Plan
^((OLIK Fko«>sA

AvTwnH WttiT€R ^f^"**' £>vr\r<. if<

Fig. 1.

Now let us suppose that the flowers of this plant have a

very attractive scent. We can then represent its attractive-

ness by another similar curve, a " smell-curve." (Fig. 2.)

5meU

u^
rLOwe«*

Fig. 2.

Now if we assume that the intensity of a smell diminishes

more or less as does the intensity of light, inversely as the

square of the distance from its source, its diminution with in-

creasing distance will follow a course like this, taking the origm

as being the source—the flower. (Fig. 3.)

Then by combinmg these three curves we get a solid form

showing the bodily and sensory extent of the plant at differ-

ent periods of time, assuming for the sake of simplicity that

only the flowers are attractive, and that they owe their attrac-

tion entirely to their nice smell. ( PI. I, fig- !•)
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I have taken the case of a plant because it is relatively

simple, but you will readily see that we could construct similar

i

7)

2

Z

[

DI5TANCE

Fia. 3,

forms not only for any plant, but for any animal, and also
that these forms will vary greatly in appearance and exhibit
curious and characteristic shapes for different organisms.

And now let us introduce the villain of the piece^ the
animal who feeds on the plant. We will suppose it is an insect,
say a beetle, who is accustomed to eat the flowers and to find
them from a distance by their smell.

This curve shows his power of range, or mobility, at differ-
ent stages, (Fig. 4.)

Bod.iu'R

Ego LAr^vA Pupa IriACO

Fig. 4.

The immobile egg, hatching grub which we will

suppose to burrow in the soil and have a limited range ; then
the immobile pupa, from which emerges the winged beetle with
considerable range of movement.

So far we have treated the beetle like the plant, but on
the sensory plane it is obvious that we are not practically
interested in the attractiveness of the beetle, since this doesn't
affect his relation with the plant. What we want to know is

something about his susceptibility to the plant's attractions,
the delicacy of his perception of the smell of the flower.
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Now you know that with ourselves any stimulus, such as
a smell, a light or a colour, a sound, a touch, or a taste, has
to be of a certain strength before we are able to perceive it at
all. Its intensity has to rise above a certain minimum
height if it is to pass the threshold of our consciousness, and
the height of the threshold varies in different people and at
different times. The lower the threshold, the more delicate
the perception.

So instead of plotting the beetle's attractiveness we will

represent the variations in the height of his sensory threshold
for the smell of the flowers on which he feeds.

Just as the seed of the flower had no attraction, so we
may take it that the beetle has no perception of flower-smell
when he is an egg, or even when he is a grub or a pupa ; he is

occupied then with other matters, and flower-smells will have
to pass a very high threshold before they can penetrate to his

consciousness.

But the height of the threshold will drop abruptly when
he enters the final winged stage of his existence, wherein he
depends on the flowers for food. Two things will then chiefly

interest him—finding his proper flowers, and finding a mate:
but if we omit the complications associated with the latter

pursuit, we can represent the varying of his flower-smell thres-

hold by a curve like this. (Fig. 5.)

TbT€5Ko(cL

J

.

J

E c* La^va I^^a In Afro Cccf

Fig. 5.

Tt shows the intensitv of the stimulus that he is able to

perceive at different periods of his career. His attention will

not be engaged by any smell whose intensity falls below the

line.

You will see that this lueans that the beetle cannot make
eflfective contact unless his range of mobility extends at least

to this point. (PL I, fig. 2.)

Then it will be clear that if this point is a little beyond the

average mobility of this kind of beetle, only exceptionally
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active beetles will be able to find food, and the species as a
whole will decline in numbers. If on the other hand the point
of sensory contact lies within the normal beetle's range in
space, then the species will increase up to the limit of the food-
supply. There will in fact be a correlation between an insect's
range in space, its sensory threshold, and the period of its life-

cycle. Moreover, we can use our model in considering the
practical measures to be adopted against insects or other
noxious animals ; for if the model is made on sound lines, we
ought to be able to fit these practical measures into three
categories—Prevention of space-contact, sense-contact, or
time-contact : and if you look into the methods of applied
t>iology you will find, I think, that they do fit into these cate-
gories, or combinations of them, in a very interesting way.

But my immediate purpose in putting this model before
you is not to discuss the deductions we might make from it,

but to lure you into a particular criticism. You will probably
have noticed that for the purpose of explaining the model I
took, not the case of a real plant and a real beetle, but imagin-
ary plants, imaginary curves, and imaginary beetles. And the
reason is a very simple one : I had to

.

For many years insects have been studied far too much
as static organisms. Their external form and the bare facts
of their life-history have been recorded, and undignified
wrangles have occurred on the burning subject of who first gave
some particular name to an insect. Certainly the wrangles,
though undignified, were amusing, and of course morphological
and life-history studies are valuable—up to a point. But it is

a remarkable fact that what is really one of the most funda-
mental problems of any branch of applied biology,—the actual
nature of the relation between a parasite and its host, a nox-
ious organism and its victim—has, in the case of insects, been
almost entirely neglected. And this is in no way an isolated
case. For in all the more difficult problems of Applied Zoology,
whether we deal with insects or other animals, we are continu-
ally being checked by a solid wall of ignorance, because these
more difficult problems in nine cases out of ten resolve them-
selves into questions which cannot be answered save by an
appeal to the chemist, the physicist, the physiologist, or the
student of comparative psychology.

The ordinary zoologist, protozoologist, helminthologist,
entomologist, fishery expert, or mycologist, is not able to
answer these questions, any more than the ordinary medical
man

;
and if we are ever to attain to an effective control of

noxious organisms, and in particular to an effective and eco-
nomical control of insects based on some real understanding
we must frankly recognize that entomologv alone, as ordmari-
ly understood, is unequal to the task. It has indeed proved
itself unequal. The war has done many things. It has let the cold
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wind of reality play upon many of our cherished opinions and
beliefsj and one of the beliefs that has wilted under the blast

has been the belief that entomology, as generally practised and
understood in England in the past, was competent to meet the

practical demands of a big campaign. In the past three years

T have had the privilege of being in charge of some of the entomo-
logical research carried on by the War Office at home, in

response to demands from various fronts, and my experiences

during that time brought home to me, as nothing else could

have done, the extraordinary neglect of those departments of

entomological research which might be expected to help us in

solving the problems of insect-control; and our remarkable
ignorance, even in the case of the commonest insects such as

the house-fly, the louse, and various mosquitoes, of those facts

of physiology and psychology which must be the ultimate basis

of preventive and destructive measures against them.

Such measures, if they are to be scientific—in other words,

if they are to be efficient and economical—must be based on
knowledge. And that knowledge must be something that goes

deeper than merely knowing the maiia facts of an insect's life-

history and habits. Often it will only be supplied by the

chemist, the physiologist, or the comparative psychologist, and
the recognition of this fact constitutes our main hope of

future progress.

In the war that is coming, the war against insects, we
must enlist these men in our ranks, and realize that no one

department of science—and in parhicular no one department

of zoolog3^—can be, from the practical point of view, efficient if

it tries to stand alone.

The varieties, geographical distribution and ethnological

significance of outrigger canoes.

—

By J. Hornell.

Outrigger canoes and boats are divided into two main types—double

and single outriggers. The latter are the more varied, the main varia-

tions having very definite distribution. An attempt is made to prov-e

that single outriggers are more primitive than the double form, which

is confined entirely to Indonesia, the north-west of New Guinea, and to

Madagascar, the Comoro Islands and the East African coast The early

Indonesians or Malaysians as they may more properly be called, appear

to have invented this type. In their hands the outrigger reached very

high development as proved by the Boro Budur sculptures of the 8th

and 9th centuries of our era, where two-masted outrigger ships, witli

compound masts, high superstructure such as the outrigger design per-

mits, and with two quarter rudders, are depicted in numerous beautiful

panels. Centuries must have been passed in the acquisition of the requi-

site ship-building skill to put together such great and complicated vessels

There is little doubt that before the Christian era the Javanese were expert

deep-sea navigators. That they owed nothing to the Arab and the Indian

is reasonably certain. Double outriggers have never been used in India so

far as all evidence goes. This knowledge gives the key to the_ puzzle ot

how the ance.«tors of the Malagasy tribes of Madagascar arrived wave

after wave in that island. In great ships of the Boro Budur type



cxlvi Proceedings of the Asiatic Society of Bengal. [N.S., XV,
\

m

this long voyage is neither difficult nor dangerous in the fine weather
season.

The distribution of single outriggers lends weight to my hypothesis
that the Polynesians at one time occupied many of the Indonesian
islands lymg between the Papuasian region and the Asiatic mainland ;

this archipelago at a later period was invaded by a Mongoloid people,
the proto-Malaysians who partly absorbed and partly expelled the Poly-
nesians. The more enterprising of the dispossessed fled west and east

+u T^^^^®^*"
^^^^Je outriggers with them ; the western section drifted to

the Indian and Ceylon coasts, or took refuge in the islands off the west
coast of Sumatra (the Mentawei islanders); the others passed to the
myriad islands of the Pacific where considerable mingling with the
Oceanic Negroes took place in cortain island groups. That the Poly-
nesians have been long settled in the chief main Pacific islands other
than Hawan and New Zealand, is proved by the great divergence in
design met with m different areas. New Guinea is however the focvs of all
these designs: their geographical distribution when plotted on a map
shows that all the principal forms radiate fan-like from New Guinea.

A peculiarly interesting point to note with regard to the vm of Indo-
neaian
antique form of balance lug of oblong rectangular form fitted with
pamboo poles along each long aide; the same peculiar rig was employed
in the Boro Budur ships, and it is this sail, absolutely different alike from
any modem Arab or Indian design and from any used by the ancient
^gyptians, Phoenicians and Greeks, that the Hamitic and negroid
boatmen employ in the naggars of the Upper Nile. These men row
standing as m the some parts of the Far East, and these two facts to-
gether with the presence on the Swahili coast of outrigger canoes of Indo-
nesian affinity, point suggestively to a connection between East Africa
and Indonesia in far-off days, much stronger than has hitherto been
suspected. ^

The significance of the oculus in boat decoration.—5?/ J.
HORNELL,

The earliest known occurrence of the oculus placed on either bow of
boats IS on the funeral barges of the ancient Egyptians, where it sym-

i? i!ru
®^® ^^ OsxTis under whose guidance the spirits of the dead

Should be conducted to their eventual home. The Romans and Greeks
habitually placed it upon their galleys; thereafter its use gradually fell
into disuse; survivals are still to be found on the Portuguese, Italian,
JJalmatian and Greek coasta and in Malta. No Muhammadan boat-
people use the symbol, neither Arabs, Indian Muslims, nor Malays.
Among the Chmese and Annamites, the custom of placing eyes on the
bows IS widely prevalent; the Chinese use a round boss-like form; the
Annamites, a greatly elongated or almond-shape. In India and Ceylon
employment of the oculus is rare and is limited to Hindu boat- people,
ihree instances are described—(a) Ganges cargo boats, in the neighbour-
hood of Benares chiefly, (b) the '* Kalla dhoni " of the Point Calimere
neighbourhood (S. India), and (c) -'Jaffna dhonis" from Velvettithuraim the north of Ceylon. The crews of all these craft practise religious rites
more elaborately than usual; the bow is the place where puja is done ;

the details described compel the inference that the presiding deity of
each of these boats has her habitation at the prow, installed there during
the ceremonies attendant upon launching, and that the eyes on the bows
are symbolical of the presence of this protecting spirit, and of her efforts

^ x^ 1* ^^^^ safely from haven to haven. Female deities are spe-
cially linked With the protection of Indian boats; probably this is a
survival of a once universal belief and accounts even for the English
habit of considering all vessels as feminine.

The custom of employing the oculus in India was probably wide-
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spread in former times ; two boats figured in the Ajanta frescoes show it

distinctly. Another old instance dates back to Buddhist days in Java

;

one of the Boro Budur sculptures depicts a two-masted ship bearing this

decoration.

The study of fresh-water Ciliates in India.— 5y B. L.

Bhatia.
Neglect of the study of fresh-water Protozoa in India.

Previous record of fresh-water Ciliate protozoa from India, based on

the work of Carter and others.

Methods of research briefly described.

A new method of slowing the movements of rapidly moving forms.

Record of genera and species, most of which, it is believed, are

recorded for the first time from any part of India, with brief notes.

Notes on the life-historv of two Gshes—CalUchrous hima-
A'

culatns^Bolch and Notopterus notoyterus, Pallas,—By C, R.

Narayan Rao.
The paper suggests the possibility of the occurrence of more than

one local race of CalUchrous bimaculatus , as the differences on which the

view is based are more than individual variations. In the developmen-

tal history of this fish a continuous anal fin with the caudal which is

entire is a noticeable feature as the same is a permanent adult character

in <7. sindensis and C gangeticus. Certain examples of Notopterujt noto-

pterus that were locally obtained appeared to be crosses between Nolo-

pterus and Chitala and the variations are indicated. The eggs of Noto-

pterua adhere to each other and to the substratum on which they are de-

posited in small clumps, and the development of the more interestmg

morphological characteristics is recorded.

A revision of the genus Phyllobothrium with special refer-

ence to the species recorded from Indian fishes.—By
T. Southwell and B. Prashad.

Tliese cestodo parasites for the most part inhabit the spiral valve of

selachians. Only five species have as yet been recorded from Indian

fishes and these are dealt with in detail. Interesting and importaiit ad-

ditions are made to our knowledge of the anatomy and distribution of

the Indian species.

Intra-uterine embryos of Indian Selachians.— i?(/ T. South-

well mid B. Prashad.

In this paper the authors, after describing the various modes of

oviparous placental and aplacental viviparous reproduction amongst the

Indian elasmobranchs. trace the evolution of the various modes from the

simplest oviparous to the more complicated viviparous t>.Pes Ihe

question of the evolution of the various types is very ."^^erestrng owing

to the occurrence of the different types amongst the hving elasmobranch.

and the importance it has on the question of their relationships

In the second part the structure and evolution of the different typ^

of placenta, the placental cord and its appendages as f°"°^^"^ ^^^
f^^"

cental viviparous forms is treated of in detail. The structure and func-

tion of the branchial filaments is also described.
t

A short note on the distribution of a recently-described

genus of Gsh.—By B. L. Chaudhurl

Over six years ago I came across some very interesting forms of fish

in the Family Cohitidinae from the Dibang river and its connectea
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streams on the X.-E. Frontier of Assam which I described under the
name Ahortcktkys (Rec. Tnd. Mus., VTII, p. 245). The collection was
made by Mr. S. W. Kemp, who subsequently obtained some similar
specimens at Tura (Garo Hill, Lower Assam). Very recently I have
found two fish almost like them in the collection made by Dr. Murray
Stuart from Putao Plain (H. Kamti Long) on the N.-E. Frontier of
Upper Burma as already noticed by me (Rec. Ind. Mus., XVI). Though
at first I thought the fish from Upper Burma to belong to the same
species as those from the Debang river system and Tura, I now find
that they belong to a very distinct race, if not altogether a different
species. The rivers and hill streams of Putao Plain belong to the
Irrawady system, and one quite separated by very high mountain ranges
from the watershed of the Brahmaputra system including the Dibang
and the Lohet of Upper Assam. The fish from Tura (Garo Hill) belongs
to a race closely similar to those from Abor land, but both are more or
less distinct from those of Putao Plain. Thus the distribution of this
recently-discovered genus becomes very interesting and is comparable to
the distribution of the well-known genera Licassis and Semiplotus,

i

The development and breeding habits of a brackish water
polychaet worm from Madras.—% R. Gopala Aiyer.

In the piece of backwater near the Volunteer Guards Rifle Range
on the road to Adyar, a number of pear-shaped stalked spawn masses can
be observed almost throughout the year.- Thev are very numerous
durmg the hot season, less so during the rainy rnonths. Some of them
are very big, and all of them have their stalks running down into the mud
whero each one becomes continuous with the burrow inhabited by a
polychaet worm of the genus Marphysa. The masses contain large
numbers of eggs and young larvae. It is suggested (a) that the jelly af-
tords protection to the egss from the sun's rays when the tide runs out
and leaves the masses exposed ;

(h) that the jelly affords a comparatively safe place of development
during the initial stages ;

(c) that the jelly prevents wide dispersal of the larvae, i.e. adapta-
tion to backwater conditions.

A trochophcre stage Is absent. There is however a prototrocho-
phore followed by metatrochophore and nectochaeta stages. The
tirst two stages are passed inside the jelly, the third stage outside it,
creepmg at the bottom. A free swimming stage is absent, probably on
a^ccount of the greater part of the early development being passed in the

The development and differentiation of setae are interesting. In
very young worms three kinds of setae can be observed : capillarv
unjointed setae, compound setae with a short terminal blade, and com-
pound setae with a moderately long terminal blade. The last kind, it is
suggested, is derived by the elongation of the terminal blade of the
second variety. In adult worms obtained by digging from the clay,
compound setae with a short terminal blade are not found at all.
L^njomted capillary setae and falcigerous setae are found in the anterior
segments, and only capillary in the posterior. This final condition is
reached very late. The worms grown in the laboratory from eggs up to a
late stage develop compound setae with a short terminal blade, and
capillary setae m the newly-formed segments. But the terminal blades
oi the compound setae elongate, bringing ahout the falgigerous condition,wnen more than a hundred and fifty segments have been formed the
Tormation of the compound setae is given up and capillary setae alone
are developed at the posterior region. Thus fixity of setose characters is
attained late.

Larval eyes disappear and their plane is taken by a pair of adult
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eyes. The tentacles are peculiar in appearing very late. The median
tentacle, which is the firi»t to appear, arises only when 18-20 pedigerous

segments have been laid down. This is followed a day later by the

appearance of the intermediate tentacles. The lateral tentacles appear
last, only when about 80 segments have been formed. This belated

development of the tentacles is interesting as it is in strong contrast to

their early appearance in the larvae of other polychaets.

The larvae were kept developing for over 6 months and during

this period the number of segments developed was about 170. Judging
from this it is inferred that growth in these worms is very slow and that

worms dug up from Adyar having as many as seven hundred segments
must be at least 3-4 years old. Of course it may be urged against this

that the slow growth in the laboratory is due to abnormal conditions.

A full description of the Adyar worm is given and some of the

individual variations in the gills also noted.

On a new type of Annelid excretory system in earth-

worms.

—

By K. N. Bahl.

The two types of excretory systems recogni^^ed in Annelids are the

"meganephric" and the " plectonephric." In the earthworm investi-

cated {Ph^retima posthuma) there is a distinct third type which I have

called "alimentary" since the important feature about this system is

that the ducts of these nephridia do not open to the exterior, but into the

alimentary canal all along its length. The terms ** diffuse" and *' plec-

tonephric" are clearly inapplicable to the excretory system in this earth-

worm since there is no network anywhere in the system.

The elaborate system of ducts connected with these nephridia, and

never noticed before so far as I know, consists of a pair of septal excretory

ducts on each septum and a pair of supra-intestinal excretory ducts

situated below the dorsal vessel. It is these ducts that commimicate

segmentally with the lumen of the gut.

The construction of calcareous opercula by longicorn larvae

of the group Ceramhyrini {Coleoptera, Gerambycidae).—By

C. F. C. Bbeson.
Species of longicorn larvae of the group Cerarnhycini close their pupal

chambers with deposits of calcium carbonate secreted in the Malpighian

tubes. The deposits take the form of variously-shaped opercula or of a

complete internal lining of lime, to which is sometimes added a film of

chitinous material. ,

The opercula of the genera Aeolesthes, DeroluM, Dialeges, Diorthus,

Hoplocera, hyx and Plocaederus are described and the method of construc-

tion outlined. _ . . ,

Suggestions are put forward to explain the object of the opercula.

The possible objects are (a) protection against natural enemies, parasites

and predators, (h) protection against intrusive moulds and parasitic fungi,

and (c) maintenance of an average degree of relative humidity inside the

pupal chamber. A consideration of the life-liistories of the insects and of

their food plants indicates that the last object is the most irnportant. It

is further suggested that the species which are normally borers m sott

woods completely line the pupal chamber with lime, and tbat species

which are normally breeders in hard-woods restrict the hme deposit to a

oper

with

remarks on the early stages of Ceratopogon.—By y. G.

Pat Eli.

Very few observations have previously been made on the bionomics

ndian midges. The eggs of some four species of Cuhcoides (including
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C. kiefferi and G, oxystoma) are of a curiously elongated form> not oval as
previously described for kiefferi. Those of oxystoma hatch in from 3-11
days according to weather. The larvae are legless and smooth, moving
in serpentine fashion in early life, but later acquiring a vibratile motion,
and breathing by gills of characteristic shape in the different species.
Pupation in 10-40 days, the pupal period lasting 4-7 days. The adults
have a characteristic habit of sitting with head downward and pressed
close to the supporting surface. The females (only) bite by day and
night, greatly distending themselves with blood. Eggs are laid in the
washings of stables, though all other species observed breed in algal
growth.

Some points of comparison between the larvae and the biting habits
of Culicoides and Ceratopogon are indicated.

A note on the elTects of Mercurous Chloride on Culicid
Larvae.

—

By S. K. Sen.

Exceedingly small doses (I in 10,000) of mercurous chloride have a
remarkably deleterious effect on the larvae of Culicidae, death occurring
within 12 to 18 hours. Figures are given for different proportions of the
salt in relation to varying quantities, depths and surface areas of water.
Its poisonous effect is compared with that of mercuric chloride and other
halogen salts of the metal. From the results obtained it is concluded
(1) that Its action is not of the nature of osmosis, because of its small
solubihty (0-002 in 1 litre) and because a saturated solution of the salt
had no effect

; and therefore (2) that the suspended undissolved particles
of the salt act through the mouth, or cutaneously, or both.

A- preliminary note on the action of acids, salts and al-

kalies on the development of culicid eggs and larvae.—
By H. N. Sharma.

These experiments consisted in placing eggs of Culex in solutions of
various strengths and noting the effect on (I) hatching, (2) rate of develop-
ment of larvae, pure water being used as a control.

Marked differences were found in the action of the salts, several—
especially the citrates and tartrates—increasing the rate of developmentm a very noticeable way. The chemicals employed were :—

^ai^-Tannic, salicylic, boric, citric, malic, butyric, acetic, lactic,
tartaric, oxalic, sulphuric and hydrochloric.

Salts—Mercuric chloiide. Potassium permanganate. Sodium nitrate.
Sodium chloride. Potassium chloride. Sodium phosphate. Sodium
sulphate. Sodium thiosulphate. Potassium bitartrate, Sodium
tartrate. Sodium citrate. Sodium oxalate, and Potassium citrate.

Alkahea—Sodium hydroxide. Potassium hvdroxide, and Calcium
hydroxide.

I

On some TrichonT/mphae of the intestine of Leucotermes
indicola.~By F. de Mello.

The author places before the Congress the results of his studies on
^me parasites of Leucotermes indicola Wasm, belonging to the genera
Trtchonympha (Leidy 1877) and Leidya (Franca 1914). In the present
paper, tlie first of a series of memoirs dealing with the parasites of Indian
lermites, special reference is made to the original description of Leidy,
and the figures represented in his plate 51, as belonging to Trtchonympha
agihs, and it is shown that only the figures 1-10 (although incorrect) can
be accepted as of Tr, agilis. Leidy has made some mistakes in his
Btudies of Tr. agths, and these mistakes have been spread by text-books

i
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on Protozoology which illustrate their descriptions with figure 10 of

Leidy's paper.

The author gives a detailed description of the morphology and
methods of multiplication of the parasite, confirming as regards the latter

the observations of Foa in Italy ; and as his description differs totally

from that of Leidy, excepting in what concerns the movements of Tri-

conytnpha, and in some points from those of more recent authors as

Franca, Ray Lankester, their descriptions are quoted and criticized.

Franca has created the genus Leidya^ and maintains that the so-called

young stages of Triconympha agilis or immature parasites have nothing

to do with Trichonymphae, a fact already noted by ButschelL Leidya

metchnikowi (Franca 1914) has been found in the rectum of Leucotermea

indicola and the author shows that the figures 11-22 from Leidy's paper

belong to the genus Leidya. Two new species are described and named
Leidya annandalei and Leidya Icempi.

Finally a study is made of the bodies contained in the endosarc of

Triponymphae, The phagocitism by Trichonympha of young Leidya is

shown and some of the forms seen are of the same nature as the nuclei

of Leidya. Another interesting parasite infests the Trichonymphae ; the

nature of this parasite requires further investigation, but it is probable

that some of the so-called masses of spores described by Leidy have some
relation to this parasite.

The reproductive habits of Etroplus suratensis. By N. P.

Panikkar.

1. The fish breeds twice a year ; in May—June and in October—Nov-
ember; becomes sexually mature at the second year.

2. Breeding takes place at shallow shady places on the bottom of

fine sand and mud in back waters, brackish ponds and canals and in

fresh-water rivers as far as tide limits.

3. Spawning takes place generally at the beginning of both the

Monsoons.

4. The male fish prepares surface for the attachment of the ova and
also the larval nest, the latter by excavating small pits by taking the mud
in the mouth and throwing it away.

5. The newly hatched larvae attach themselves to the eg^ membrane
for a short time, whence they are removed to the pit by the male by
taking them in his mouth, a'^ habit similar to the breeding of the young
in the pharynx observed in the congeneric species of Africa. If disturbed

they are removed from one place to another by the same process. This

habit is observed in the case oiE. Maculatus also.

6. The female broods over the eggs and the larval nest is guarded

by both the parents, especially by the male who defends the nest from

intruders.

7. The eggs hatch on the fourth or fifth day. The larvae remaui m
the nest for about seven days and then leave it. They are then taken about

by the parents in quest of food. The adult form is reached only about

a month after hatching. The ocellus then appears on the soft rays of

the dorsal fin which gradually fades away after four months.

8. Member of the same species, E. Maculatus and gobies are the

most common enemies in the larval stage of the fish.

9. The young chiefly feed on minute animal life. Vegetable food is

taken only after reaching the adult form.

10. Two forms of larvae are distinguished ; one with a round yolk

sac in which a dilatation appears at the cardiac region when the yolk sac

is half absorbed ; the other with a more or less oblong yolk sac m which

no 8uch dilatation appears.
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Presidential Address.

The relationships of IvIverworts especially in
the light of some recently discovered

Himalayan Forms.

The new light thrown on the general trend of evolution in
the Liverworts by my investigations of the Himalayan forms
of that group and the very important position generally as-
signed to this group in a scheme of evolution of the Vegetable
Kmgdom have induced me to select this subject for my address
to-day. The study of Liverworts has an importance which is

not restricted to this group alone but has an important bearing
on the origin of the higher plants and it is this aspect of the
question which I want to emphasize to-day. My object is not
to trace the relationships of all the genera or even all the
families of Liverworts but to point out the bearing of certain
forms on the course of evolution within the group and thus to
come to some conclusion as to the truo position occupied by
these plants in the Vegetable Kingdom.

The significance of these Hi malavan forms has been verv
recently emphasized by Professor Go^ebel in the second edition
of his Organographie der Pilanzen. I am also particularly glad
to select this subject for ray address to-day as it affords me an
opportunity of emphasizing the great value of the study of
Indian Cryptogams which have not so far received the same at-
tention from Indian botanists which the flowering plants have
and which they so richly deserve.

In order to realize fully the importance of the position of
Liverworts in a scheme of classification of the Vegetable King-
dom we have to bear in mind that thev form an intermediate
group between the Algae on the one"hand and the Pterido-
phytes on the other as regards the complexity of their structure
and the differentiation of their organs. No one maintains, how
ever, that there is a regular series of forms in an ascending
order of complexity from the Algae to the Pteridophj'tes
through this group, for there is a great gulf on either side which
remains still unabridged even after many intensive and exten-
sive studies of the different groups by numerous investigators.
Some ingenious hypotheses have been proposed and plausible
hypothetical forms have been assumed to bridge these gaps,
but it must be said, so far without any success

The evidence in tracing relationships is derived chiefly
from the comparative morphology of living and extinct plants
and it is supplemented to some extent by facts supplied by the
study of development. If we could find a gradually ascending
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series of forms as regards their differentiation from the oldest
rocks to the present day our task would be quite simple. We
have, however, no record of such a complete series. There is

no doubt that in a general way we have the strongest possible
evidence of evolution from palaeontology but many stages in the
series are missing, and, what is more, we have not reached the
beginning of the series yet. Among the plants known from the
most ancient rocks a large number show a comparatively high
grade of differentiation, far higher than that of the Liverworts,
and we have no data as to what kind of plants which preceded
them gave rise to them. As regards the fossil history of the
Liverworts themselves T cannot do better than quote Dr, Scott.

He says :
— *' The Palaeozoic records of this class of plants to

which some botanists have assigned so important a place in the
evolution of the Vegetable Kingdom are both scanty and
doubtful. In the absence of any evidence as to reproductive
organs or anatomical structure, it cannot be said that the pre-

sence either of the Hepaticae or of the true Mosses in the

Palaeozoic rocks has yet been demonstrated It is remarkablo
that no trace of either group has yet been found in the petri-

fied carboniferous material, crowded as it is with all kinds of

vegetative remains in which the most delicate tissues are often

preserved. In fact the fossil records, as a whole, lend no sup-

port to the view, so often maintained on purely theoretical

grounds, that the vascular plants owed their origin to a Bryo-
phytic ancestry." (Progressus Rei Botanicae,. 1907). He then

cautions us not to lay too much stress on negative evidence but
we shall see that a study of living forms also leads us to the

same conclusion. Campbell says (Mosses and Ferns, 1905)

that in the tertiarv and later formations Liverworts are occa-

sionally met with, but all the forms discovered are closely

allied to existing species and throw no light on the origin of

the Hepaticae. This disposes of the palaeontological evidence.

Evidence from development within certain limits is some-

times useful but great caution has to be used in drawing con-

clusions from developmental data alone. Like mature structures

developmental stages are also subject to variation especially

Avhen such stages are not concealed within elaborate protect-

ing structures as is the case in Liverworts. Some examples of

evidence from this source would occur in the course of this

address. *"

Thus our main evidence is derived from the comparative

morphologv of living plants. Here again it must be emphas-

ised that generalisations from too small a number of forms are

apt to be mistaken. This is one of the points which has been

particularly brought home by the discovery of some Himalayan

forms by the writer.

In considering a number of forms belonging to any par-

ticular group it is often possible to arrange them in a series
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from the simplest to the most complex, especially if only one

or two characters are taken at a time. This is certainly the

case with the Liverworts, particularly the Marchantiales. Sup-
posing that a given series of this kind represents a natural

group of plants we have to consider further whether it is really

an ascending as it is of course possible that the forms in

question may really have arisea in a descending order, the

simplest having arisen from the most complex by the process

of reduction. A series of forms of gradually increasing com-
plexitj', therefore, may mean evolution in either direction

though naturally it is simpler to suppose that evolution in

such cases has proceeded in an upward direction unless there

is definite evidence ia favour of reduction. And this brings

me to the question of intermediate forms which are either

found in nature or sometimes put in hypothetically to complete
a series. The argument from such forms cuts both ways. If

we possessed all the intermediate forms necessary to bridge

the gulf between the Liverworts and the Pteridophytes for

example (and we do not possess these) it would not necessarily

prove that the Liverworts were the plants which gave rise to

the Pteridophytes or some similar higher forms. The converse

may have been the case. That it has been so, can, I think, be
shown clearly.

Bearing these considerations in mind let us see what con-

nection can be traced between the Liverworts and the Algae.

As has been stated above there is a big gap between the Uvo
and it has not been found possible to bridge it so far. A few
forms among the Algae do show a certain amount of resem-
blance to the Liverworts but this is merely superficial and very
incomplete even when we consider a single character. Three
algal forms have usually been mentioned in this connection,

Coleochaete, Chara and Ectocarpus, It is not maintained that

any one of these is a starting point of the Liverworts. All

that is meant is that they possess some characters which have
a certain resemblance to similar characters in the Bryophytes
though the plants are widely different in other respects.

Coleochaete resembles the simplest genus of the Marchan-
tiales, Riccia, in having a small globular fruit—^body resembling
the capsule of the latter. It is well known, however, that the

\

outer envelope in Coleochaete has an altogether different origin

from that of the wall of the capsule of Riccia and belongs to a
different generation. Then the structure of the thallus and of the

sex organs in Coleochaete is very different from the structure of

even a simple Liverwort. Campbell says, '' It is pretty gener-
ally conceded that the origin of the whole archegoniate series

is to be sought somewhere among the green Algae, and that
on the whole Coleochaete is, perhaps, the form which is nearest
to the simplest Muscineae." A little later he says, ''At best,

the connection between any kaown Alga and the Muscineae is



1919.] The Sixth Indian Scie7ice Congress. civ

a very remote one." As a matter of fact we can safely say
that there is no connection at all.

In Chara the antheridia aad oogonia have a certain resem-
blance to the antheridia and archegonia of the Bryopliytes in
so far that they are multicellular and have a similar shape but
their mode of development and the structure of the thallus of
Chara are entirely different from those met with in the Eryo-
phyteSj while anything like a sporogonium even in the most
rudimentary condition is unknown in Chara.

The multilocular sporangium of Ectocarpus has served as
an organ from which the antheridia and archegonia of the
Bryophytes might be derived according to Davis. Apart from
the purely hypothetical nature of the derivation there is noth-
ing in this Alga which can show in any way that it has any-
thing to do with the ancestry of the Liverworts.

Under the influence of a pet theory various attempts hav'e
been made to derive the Liverworts from the Algae by imagin-
ing hypothetical processes and even hypothetical forms, and
the undisputable fact that no connection can be demonstrated
and the obvious conclusion that therefore there is most prob-
ably no connection between the two have been ignored. Let
us accept the fact that no connection has been demonstrated
and also the conclusion that therefore there is no connection
betw^een the two. We shall see presently that this conclusion

harmonises with that arrived at by a consideration of the com-
parative morphology of the Liverworts.

On the other hand if we consider the Liverworts in rela-

tion to the Pteridophyte.s we find several common features in

the two groups. The thallus of some Liverworts is very much
like the prothallus of some ferns and even other Pteridophytes ;

the general structure of the sex organs in certain types of the

tw^o groups is verj' similar ; and the process of spore-formation

is the same in both. I cannot believe as Tansley does (Lec-

tures on the Evolution of the Filicinean Vascular System) that

such characters have developed independently. They plainly

show a common origin. The question only is whether w^e are

to consider these forms in an upward line or a do\vnward direc-

tion, not necessarily in a direct line with respect to any particu-

lar group, but only taking a broad point of view. The idea

of an ascending series has been widely held and Professor

Bower's theory of the strobilus has been a great instrument in

the widespread belief in this view, while Professor Campbell is

another eminent adherent of the same view. Professor Goebel

on the other hand started the opposite idea of reduction in

the Liverworts so that according to him the simplest forms

have not given rise to the most complex but the case has been

quite the contrary. Obviously if the lower forms in the Liver-

worts have been derived from^he higher forms of that group,

the further conclusion would be that the latter forms could
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have hardly given rise to the Pfceridophytes—but on the con-

trary may have been derived from them. The writer has tried

to establish certain principles of that reduction as well as the

paths along which it has proceeded from the study of the

Indian forms. It is curious to note that Professor Goebel was
led to the idea of reduction in the Liverworts from his study

of Monoselenium tenerum, a Liverwort originally described

from India by Griffith some seventy years ago and which had
been lost since then, until it was discovered accidentally by
Goebel and investigated by him fully in 1910.

The principles mentioned above are best seen in the

Marchantiales, perhaps^ because these plants have been more
thoroughly studied by the writer, but similar principles are

also discernible in the Jungermanniales and the Anthocerotales.

I will take the genus Dumortiera first as it illustrates very

clearly the process of reduction and some other phenomena.
This genus comprises according to Stephani (Species hepati-

carum) three species and a fourth was described by Campbell
from Borneo a few months ago. (Annal of Botany, July 1918.)

Of the first three, two, Z). hirsuta and D. tricJiocephaki, have
been known from India and other parts of the world, but the

third; D. velutina^ has been said to be endemic only in Sumatra
and Java. It has, however, been found by the writer to be
extremely common in the Himalayas, from Mussoorie to Dar-

jeeling, including some parts of the middle range of the main
chain, e.g. the Chamba valley. It may incidentally be men-
tioned here that arguments from the distribution of some
genera and species may not be very safe in the present state

of knowledge. It should be mentioned however that the Hima-
layan specimens differ slightly from the type, especially in

their densely setose male receptacles. Probably this plant has

wrongly been considered to be D, hirsuta in the Himalayas.
The most interesting point about this genus is the association

with its aquatic habit of an entire absence of air-chambers in

the mature thallus, the presence of such chambers being an
important character of the Marchantiales. The air-chambers

are, however, laid down at the growing point in two of the

three Indian species, D. tricocephala and I), velutina but be-

come disorganized later. It is quite clear that the process in

this case is that of reduction.

The third species shows no trace of air-chambers even at

the apex, the reduction having gone further. There can be no
doubt, and the belief is generally accepted, that this loss of

air-chambers is due to the aquatic habit, as under these con-

ditions the air-chambers would be quite useless. The cham-
bers at the apex, where present, contain projecting papillate

cells which represent the filaments met with in the chambers
of the higher forms of the group. In D. velutiria these papil-

late cells are met with all over the thallus even in the mature
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state, and the boundaries of the chambers are indicated hy
reticulations on the dorsal surface. Similar reticulations, but
more faint, are met with some distance behind the apex in

Z>. hlrsuta also, but the surface is otherwise perfectly smooth
in this species and in Z). trichocephala. As a matter of fact we
can trace all the stages in the process of reduction in different

genera according to their more or less aquatic habit. Preissia

commuiata, occurring on moist soil., shows the typical structure

of the higher forms with air-chambers, pores and filaments.

Fegatella conica, which grows in distinctly more moist places,

has very short filaments in the greater part of the chambers,
while immediately below the pores the terminal cell of the
2-celled filament is elongated and hyaline except at the base.

In Wiesnerella denudata, anothar species common in the Hima-
layas and occurring either near or actually under water, the

chambers contain only papillate cells, which is a step below
Fegatella. The species of Dumortiera show the remaining

stages, occurring as they usually do, actually under water.

Some species of the genus have air-chambers containing papil-

late cells laid down at the apex ; one has papillate cells on the

dorsal surface even when mature ; while some are perfectly

smooth at maturity.

This interesting series showing the reduction of the ak-

chamber laj^er is however only a special case, as it is due to

the presence of a special factor, the aquatic habit, and I would
not have alluded to it if this were the only point illustrated by
this genus. For, however clear this phenomena ma}^ be in this

particular case it cannot be made the basis of a general con-

clusion regarding the whole group to which these genera be-

long. The other interesting point in this genus has been

observed quite recently by the writer. Both in D. hirsuta

where the air-chamber layer is confined to the apex and the

older dorsal surface is quite smooth and in Z). trichocephala in

which there is absolutely no trace of air-chambers or papillate

cells anywhere on the thallus, papillate cells are met with on the

female receptacle. Here we have an illustration of the well-

known principle seen in different groups of plants that the re-

productive organs are more orthodox than the vegetative organs,

i.e. retain traces of ancestral features longer than the latter.

This principle acquires strong confirmation from the example

quoted as the phenomenon occurs m an undoubtedly reduced

form. This principle confirmed as it is in a member of the

Liverw^orts wdll explain another structure also in them, the pores.

The pores in the higher forms of the Marchantiales are

barrel-shaped both on the thallus and the receptacles. This is

the case, for example, in the genera Marchantia and Preissia.

In certain forms which are undoubtedly lower as judged by other

Reboulia
sim
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In some species of Plagiochasma examined by the writer it has
heeix found that the pores on the female receptacle are barrel

-

Shaped while those on the male receptacle are simple. Inter-

preted with the help of the principle enunciated above it means
that the latter forms are reduced. We shall presently see that-

this conclusion is confirmed hy other considerations also. In
other forms like Exormotheca and StepJiensoniella the pores
-are simple on the receptacle as well as the thallus. These forms
would thus represent a still lower stage in the series. Lastly
we come to the forms where there are no definite pores at

all, as in the getius Riccia.
'

It is interesting to note that in some species the stomata
are altogether lost, at least sometimes, while in others a ten-

dency in this direction is distinctly visible. Gyathodium tuhero-

sum, a species first described by the writer from Mussoorie, but
since then sent to him from other parts of India also, often pos-

sesses no stomata in the sterile plants. In a plant recently sent
to the writer by Professor Fyson from South India and which
will have to be referred to a new genus, the thallus is very long
-and narrow and possesses no stomata in the greater part of its

length and they only occur in its anterior part. In both these
cases, however, air-spaces are present in the interior of the thal-

lus. In the South-Indian plant the spaces in the posterior part
are very small, suggesting that they are gradually being elimin-
ated.

Another important point is the position of the receptacles.
In the higher forms the male and female organs are found in

groups on stalked receptacles which are usually terminal. In
other forms they are dorsal. The stalk of the terminal recep-
tacle is in direct continuation of the midrib and in the highest
type, Marchantia, it possesses the tj^ical pores and air-cham-
bers on the dorsal side while it bears scales ventrally. It is,

therefore, generally admitted that the stalk is a direct ui)vvard

continuation ot the thallus in these cases and the lobes of !the
receptacle represent the branches of the thallus. On account
of the dorsal position of the stalk in some genera, like Plagio-
chasma and Clevea, Leitgeb considered that the stalk of the
latter genera is a mere dorsal outgrowth and not homologous
with the stalk of the higher forms. The case of Preissia com-
mulala in which a terminal stalk becomes dorsal by the further
growth of the thallus had been long known but on account of

the groove on its anterior side it did not lead him to consider
that the dorsal position of the stalk in the other genera might
be secondary. Apart from the plausibility of this view on
purely a priori grounds it has been shown by the writer that in

Plagiochasma arliculatum the stalk is terminal at first and be-
<5omes dorsal by the further growth of the thallus. The dorsal
position is therefore secondary. The dorsal position of the
stalk is arrived at similarly in the genus Stephensoniella des-
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cribed by the writer some years ago. This genus is extremely
interesting in that it shows a close relation with the widespread

genus Exormotheca. It agrees with the latter genus in hav^ing

two involucres but it shows a simpler structure in all parts of

its body; the air-chambers, pores, scales, stalk, receptacle,

capsule-wall and elaters. There can hardly be any doubt
that, like the dorsal position of the stalk, these different struc-

tures are derived from more complex ones and the plant is a

direct descendant of Exormotheca, The short stalk and the

very shallow groove are particularly interesting as they definite-

ly show the transition from a stalked to a sessile receptacle

along with the disappearance of the groove, while the dorsal

position of the stalk again indicates the mode in which the

dorsal position has been arrived at in Plagiocha-^mn and others.

A further step in this downward direction can be seen in

the genus Corsinia w^orked out by Leitgeb. Here the struc-

ture of the thallus is very nearly the same as in StephensonieUa.

the male receptacle is quite like that of the latter, but the

female receptacle is quite sessile, and the variously-lobed in-

volucre which arises late is in general similar to that of the

other genus. The sporogonium shows further reduction in that

the cells of the capsule-wall and the sterile cells inside the

capsule do not develop even the rudimentary thickening bands

found in Srephensoniella, The main points in this evolutionary

series are :—The gradual shifting of the terminal stalk to the

dorsal position by the continued growth of the thallus ; the

gradual elimination of the stalk ; the loss of the assimilating

filaments in the air-chambers ; the simplification of the stomata

;

the simplification of the capsule wall-cells and the elaters ;
and

the decrease in the size of the seta. As a matter of fact it is

an all round reduction. In view of the transitional nature of

the plant referred to the genus Stephensoniella between the so-

called Marchantiaceae and the so-called Corsiniaceae it is not

justifiable to keep the latter as a distinct family.

The last stage in this series would be the total suppression

of the involucre and a further reduction of the sporogonium.

This stage has been seen recently by the writer in the speci-

men already referred to above sent by Professor Fyson from

South India. The material available was too little for much
detailed investigation but enough has been seen to prove its great

interest. In general habit the plant is very much like a Ricci-

ella. The most interesting point about it is that it possesses a

rudimentary foot of about four or five large spreading cells,

while the absence of scales and the absence of stomata m the

greater part of the thallus are other interesting points. In

other respects it is quite like a typical Eicciella. The sporo-

gonium projects conspicuously on the ventral surface.
^
The sex

organs are not in irroups but scattered singly and in this respect

it goes further than Riccia natans. This fact merely illustrates
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that reduction or differentiation does not affect all the organs

equallv-

Now I come to the two genera which are usually placed

in the family Targionaceae. They differ considerably from each

other. The study of the Indian species Cyathodium tuberosum

by the writer has shown that the family is not so distinct from
the so-called Marchantiaceae a*i has generally been supposed.

The great interest of the study of CyatJiodiiim lies in the fact

that the genus is undoubtedly reduced and is accepted as such
by all.

The most distinguishing character of this family is the ter-

minal involucre situated at the apex of an ordinary vegetatiA^e

shoot. We might say that the erect stalked receptacle of the

sMarchantia-type has become prostrate, or better still that the

receptacle has become sessile and each involucre has grown out

into a vegetative shoot bearing the archegonia at its apex.

As in the series discussed above we had the displacement of

the sex-organs to the dorsal surface b}^ the continued growth
of the thallus after the formation of the organs, similarly in

the present series vegetative growth has taken place behind
the sex organs with the result that the latter appear, not on
an abbreviated receptacle, but at the end of a more or less

elongated vegetative shoot. The transitional form between the

stalked terminal receptacle of the Exormotheca-tyipe and the

Targionia-ty-pe can be clearly seen in the Himalayan genus
Aitchisoniella discovered b\" the writer. In this plant the re-

ceptacle with one or two involucres is sessile and still abbre-

\iated. Its elongation would lead to the Targtonia-tyipe. The
sporogonium is of the sam.e general structure as that of the two
adjacent types.

The series is so complete that there can be no doubt as to

the forms being really related. The only question that can
arise is as to the direction in which evolution has proceeded, up-
wards or downwards. It is here that the reduced genus Cya-
thodium affords us great help as Dumortiera did in a similar

matter. The male receptacle in this genus under ordinary con-

ditions is a simple cushion-like structure situated on one side

of a vegetative shoot or in between two such shoots. In bet-

ter developed plants under favourable conditions the receptacle

becomes large and of a composite type comparable with that

of Marchantia but sessile and therefore resembling the female
receptacle of Aitchisoniella but having more lobes. It shows
that the original form from which Cyathodium has arisen came
from a higher type like Marchantia.

The Targionia -type has still further led to lower types by
the gradual shifting of the sex-organs to the dorsal surface and
the elimination of the involucre, so that ultimately the same
type is reached which was arrived at in other cases by a differ-

ent route described above. This is a striking example of conver-
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gent evolution. The cause here again has been the predomin-

ance of vegetative growth. The intermediate stages in this

series are shown b}' species of Cyailiodium and Riccia. Most spe-

cies of the former genus have their archegonia on the under-

surface of the involucre as is the case in the higher types. One
species, however, which is more reduced than the others in

other respects also has the archegonia shifted actually to the

upper surface by the continued growth of the apex which is

situated far backwards in the other species by the well-known

process met with in these Liverworts. (Lang, Annal of Botany,

1905. ) The antheridia in Targionia are often found on the

dorsal surface of a vegetative shoot. The archegonia are car-

ried to the same position in a more pronounced manner in spe-

cies of Riccia, which is a step further than is the case with the

species of Cyathodium mentioned above. In the higher forms of

this genus the remnant of the involucre is seen in the more or

less broad median groove while in the lowest forms there is no

trace of such a groove and these species are reduced in other

respects as well. A very interesting exami^le of this is fur-

nished by the widespread Indian species R. sanguinea described

by the writer. It shows no trace of a median groove, no scales,

no tuberculate rhizoids and only a slightly differentiated epider-

mis. The absence of scales in the Indian species of Riccia is

remarkable, the writer having come across no less than three

ina

^

even that as a doubtful case, in which scales are absent, m the

whole of literature.

I am afraid I have devoted a long space to the Marchantia-

les though even now I have not touched all the important

points. °The phenomena of reduction, however, are so clear

in this group that having considered them it is not necessary

to follow them in detail in the other groups where moreover

they have not been worked out in the same detail. The most

conspicuous aud general result of what has gone before is to

show the great predominance of vegetative growth at the ex-

pense of reproductive shoots. It is also very easy to satisfv

oneself of the great preponderance of vegetative growth and

the very unimportant part played by reproduction by

spores in these Liverworts. Most species of the :Marchan-

tiales can perennate in some way and some never pro-

duce any spores at least in certain localities Two species

of Marchantia are quite common in Lahore but I have never

seen any snorogonia on those plants during a number of years

that thev have been under observation. The transformation of

the male shoots of JlarcMntia pahnata mto vegetative shoots

and the formation of vegetative shoots from various parts of

the stalk and female receptacle of the same species are pheno-

mena of common occurrence. Similar shoots are very often

met with arising from the male receptacle or from the base of the
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female receptacle in the genus Dumortiera. Tlie power of revi-

val after desiccation is an extremelv common and well-known
feature of the foliose Jungermanniales. The reproduction by
spores, i.e. sexual reproduction ultimately, plays a very small

part in the life history of the Liverworts, and that may pos-

sibly be one reason of the reduction which they progressively
show.

I shall consider the Jungermanniales very briefly. They
form, particularly the foliose forms, hj far the largest number
of Liverworts. They are, as a rule, met with in shady and moist
places while the thallose forms occur, as a rule, in exposed places.

It appears that the thallose forms have been derived from the
foliose forms, as an adaptation to a drier habitat, \>y condensa-
tion. The transitional forms between the foliose and the
thallose species are so common and so familiar that I need not
mention them. I shall merely briefly refer to one point, i.e.

whether the evolution has been from the thallose to the foliose

forms or in the opposite direction.

The genus Fossomhronia which is usually described as

leafy, though the leaves are not very sharply marked off from
the mere lobing of the thallus, is closely allied to the Himalayan
genus Sewardiella described by the writer a few years ago.
The latter genus is distinctly thallose and this is one of the
main differences between the two genera. In Fossombronia the
antheridia and archegonia are borne singly on the dorsal
surface in association with some small leafy " bracts," In
Sewardiella the sex-organs are aggregated and so are the
bracts. In the female plant these bracts are quite free from
each other in a very early stage of development but usually
become coalesced later on and develop into a bell-shaped
involucre by basal growth. This sequence of development,
according to my interpretation, means that the plant has
passed through a Fossomhronia -stage and therefore originated
from leafy ancestors. The intimate resemblance between the
two genera indicates that it is most probably a case of direct

descent. Investigations of other plants on similar lines would
probably reveal more cases of this sort.

The Jungermanniales are as a rule prostrate or ascending
and as a rule dorsiventral but the curious family Celobryaceae
contains erect forms. The plants are radial in Calobryum,
but conflicting statements are met with regarding the second
genus Haplomitrium, A detailed investigation of this family
should also lead to interesting results but the required informa-
tion is unfortunately not available at present.

If the view as to the origin of the thallose forms advanced
by the writer is correct the further reduction of these to forms
like Sphaerocarpus would naturally follow. There is absolutely
no need of the assumption of a hypothetical form like Sphaero-
riccia advanced by Lotsv.
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The discussion of the origin of the dorsal position of the

sex organs need not detain lis ^n\ longer though it may be

mentioned that the Calobrvaceae are transitional in this

respect. A gradual shifting of the archegonia is also seen in the

other Anacrogynae.
The Anthocerotales can also be considered very briefly.

There are only three or four genera in this group and both

highly lobcd and simple thallose forms are met with. Though
at present there is no clear indication within the group as

to which form, lobed or entire, is more ancient, in view of

the relation of the group to the Pterldophytes to be mentioned

presently, it seems highly probable that the lobed correspond-

ing to leafy forms are more ancient and have given rise to the

thallose forms. This would also be in accordance with what has

been said about the Jungermanniales. There are however

indications that the simpler thallose forms are derived from the

more complex ones. The capsule in this group is an elongated

structure which, in the higher forms like Anthoceros, projects

far beyond a short involucre and open? by two valves. In the

very simple genus Notothylas the capsule remains enclosed

within the involucre and has never any occasion to open

bv valves, vet the position of the valves is clearly marked off

even in this genus. This could hardly be interpreted in

any other way but as a case of reduction. Similarly the

sporogonium of Anthoceros has a well developed columella,

but in Notothylas the columella may be well developed or

absent even in the same species. This is, for example, the case

in the Himalayan species N. Levieri examined by the writer, m
addition to other species described by other investigators.

The plants growing at Mussooree show no columella ai jll but

those occurring at a lower level, at Dehra Dun or Allahabad

have a well developed columella. This is also best mterpreted

as a process in reduction. It is probable, however, that the

marginal position of the capsule in this genus has been retained

from the ancestral form, while the dorsal position m Ayithoceros

and others is secondarv as in the Marchantiales.

There is one Hima-lavan species, out of a few, of Anthoceros

to which I attach great importance from the point of view of

the relationship of this group to the higher forms. Ihis

is A. eredus discovered by me some years ago. Ihis species

shows a gradual transition from an erect to a prostrate habit.

Some plants are quite erect and possess a perfectly radial cup-

shaped top on a cylindrical stalk, while others show an

ascending or quite prostrate habit. In the latter case indica-

tions of the derivation of the prostrate habit from the erect

radial structure are present at or near the base.
^
±his point

should be remembered when a Liverwort thallus is compared

with the prothallus of a Pteridophyte.

Having considered the general line of evolution m the
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various groups of the Liverworts let us see what relation they
can have with the adjacent groups.

We have seen that no connection can be demonstrated
between this group and the Algae, and the conclusion was that
there is none. This conclusion becomes a certainty if we
accept the view elaborated above that the simplest terms are
the last terms in a descending series. If these simple forms are
derived from the Algae it is strange that no trace of this

relationship has been left anywhere. On the other hand we can
say that there is no trace because there has never been anj^

relationship. •

On the other side we find several organs in common in the
Liverworts and the Pteridophytes. The natural conclusion is

that they have had some connection. Whether the Liverworts
are derived from any of the modern groups of Pteridophytes
through some unknown forms or from an extinct related group it

is reasonable to suppose that, since evolution in this group has
been towards simplification, the best developed gametophyte in

the Pteridophytes would be some\\hat like the ancestral form
which gave rise to the Liverworts. Such a gametophyte is met
with in some species of Lycopodium, e.g. L, cernuum. It is

erect, radial, with a basal cylindrical portion and an upper
leafy or lobe-bearing portion with a meristem all round. It is

generally admitted tliat the genus Anthoceros approaches
the higher types more nearly than any other Liverwort, on
account of the highly" differentiated capsule and the imbedded
sex-organs. In this connection the radial and erect specimens
of Anthoceros erectus referred to above acquire a peculiar signi-

ficance. These specimens are very much like the prothallus of

Lycopodium cernuum in general appearance except for the lobes
of the latter

There must have been at least three different lines of

simplification from such a type, represented by the Marchan-
tiales, the Jungermanniales and the Anthocerotales. The first

step would be a change from the erect and radial position to a
prostrate and dorsiventral habit. Such a stage is very clearly
shown by the prothallus of Equisetum debile described by
the writer a few years ago. (Annals of Botany, 1913.) It

shows a greater ressemblance with the types of the Marchan-
tiales than the prothallus of any other Pteridophyte. It
IS a circular structure with a continuous marginal meristem,
but it has no basal erect region at all, in which respect it

differs from the prothallus of Lycopodium cernuum. Under
certain conditions the prothallus of Equisetum dehile develops
only a single growing point like the prothalli of other species of
this genus, and is then ver,y much like an unbranched Riccia,
only very small. The fully developed prothallus however may
be as much as an inch across. The erect branched lobes of this

prothallus correspond to the lobes of the prothallus of Lycopo-
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dium cernuuni, as well as to the erect assimilating filaments and

probably also to the walls of the chambers in the Marchantiales

on the one hand and the leaves of the Jungermanniales on the

other. The development of chloroplasts in the scales of many-

species of the Marchantiales indicates that the scales correspond

to the leaf-like lobes. Such a prothallus also would give rise

to a fern prothallus by the loss of lobes and some other changes.

The prothallus of Eqisetum deblle is thus a highly synthetic

structure showing relationships with several groups. It thus

appears that the Liverworts are more closely related to

the Equisetales than to any other group of the Pteridophytes.

In this connection the reduction shown by the genus Equisetum

in its leaves and its vascular system and the presence of spiral

bands on the walls of its sporangia which are so common iia

the Liverwort capsule-walls are perhaps not without signifi-

cance. T i. iU
I have used the word reduction throughout to uidicate ttie

process of evolution in the Liverworts, bat it should not be

understood that every organ has been undergoing that process
^

equally. There have no doubt been many modifications due to

local causes. Then the very idea of predominant vegetative

reproduction implies some modifications in the vegetative

region There can hardly be any doubt, for example,' that leafy

Liverworts are still undergoing modifications and producing

new species by the variations in their leafy shoots.

This conception of the process of reduction m the Liver-

worts is also interesting in another way. It is well-known from

palaeontological evidence that whole groups of plants like the

Pteridosperms and the Sphenophyllales which flourished m
very ancient times have left no representatives and widely-

spread orders of former days have left only a genus or so

as their modem representative. I mean, for example, Equise-

tum representing the huge ancient Calamarias ^ndLycoyodinm

and Selagindla representing the ancient Le^idodendrons and

Sigillarias. Let me quote Dr. Scott again. He says :
'Groups

of plants which now play an altogether subordmate part, or

have disappeared altogether, were then (m Palaeozoic times

richly represented, and in many cases showed a far higher and

more varied organization than is found among their nearest

allies in later times. (Progressus Rei Botanicae 1908.) Again

Lady Isabel Browne says: "Many botanis s regard the

Equisetaceae as the direct descendants of the
^'^\^l^^''^f J^^^

as we pass upwards from the Palaeozoic t^^f-l^^e C7aWfe.

to the older of the Mesozoic Equisitites, which, though stilUery

large, were smaller than Calamites, and to the more recent

species of Equisitites and finally to the l^g/?^;*^.^
,^'^

trace a steady diminution in size." (New Phytologist, \ oh II)

To me it appears just what one might expect in many cases

During the evolution of the Vegetable Kmgdom the form.
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which are superseded would perish but it would be strange if all

such forms perish all of a sudden. It would be more likely that

a number of them become gradually reduced before their entire

disappearance. Many forms, therefore, which, like Equisetum
or the Liverworts, are apparently perfectly sound and self-

supporting to all intents and purposes are really on the down
ward slope leading to extinction, thougli some like the Junger-
manniales show a flicker before final disappearance. My firm
belief is that reduction has played a far more important
part than is generally believed m the history of the Vegetable
Kingdom.

The Myxophyceae of Lahore.

—

By S. L. Ghosb.
> Practically no work has been done on the Indian blue-green algae,
with the exception of a few records of some species by foreign writers.

The blue-green algae in Lahore are found in (1) drains and water-
courses, (2) artificial tanks, (3) natural ponds and ditches, (4) lawns
and pleasure grounds, after rain or watering, (5) tree trunks.

Habit and description of the following spegies are given :— (1)

Chroococcus turgidua, Kuelz., (2) Gloeocapsa polydermaia, Kuetz., (3)
Clathrocystia aeruginosa, Henf,, (4) OsciUatoria princepa, Vauch., (5)
Oscillatoria terebriformis , Gom.. (6) Oacillatoria tenuis, Ag., {7)., A rthro-

apira Jenneri, Kuet/.., (8) Phormidium ladiniamim, Gom., (9) Phormi-
dium tenue, Gom,, (10) Phormiiium Hansgirgi^ Sohm., (11) Phormidium
moerlianunt, Grun., (12) Lynghya aestuarii, Lieb., (13) Mtcrocoleiis vagi-

natus. Gom., (14) Nostoc commune, Vauch., (15) Cylindrospermum majus,
Kuetz., (16) Tolypothrix disforta, Kuetz.. (17) Tolypothrix byasoidea,
Kirch., (18) Tolypothrix arenophila. West, (19) Rivularia bullata. Berk,

Perennation. Terrestrial forms perennate by enclosing themselves
in thick, firm sheaths. Resting spores have been observed in all stages
of development in Tolypothrix distoria, Kuetz.

Conclusion. A more detailed research into the modes of peren-
nation, mu'tiplication and reproduction is still needed to complete the
study of the blue-green algae of Lahore.

Variation in the flower of Jasminiim malabaricum , Wight.

By H. H. Mann.
The flowers of the jasmines are extremely variable as to the number

of coroUa-lohes and calyx teeth which they contain. A recent stay in the

neighbourhood of the Western Ghats in the lititude of Belgaum in April

and May enabled a statistical study of these variations in Jasminum
malabaricum, in an undoubtedly wild condition, to be made* Nearly 3,000
eorcllae were examined, and over 3,500 calyces.

The variation in the number of corolla lobes is between three and
twelve, the most frequent number being eight. A smaller number than
the mode is more likely than a larger number. The standard deviation
is 0'9456, with a probable error of t 0"0085, giving a coefficient of vari-

ability of 12-2. The variation in the number of calyx teeth is between
four and eight, five and six being almost equally frequent. The standard
deviation is 0*6U, with a probable error of ± 000155, the variation being
thus much less than with the corolla lobes.

The results indicate that the variation is chiefly a function of the
individuality of the plant, and that the number of calyx teeth is not
determined by the position on the plant, or by the earliness or lateness of
the flowers.

The correlation between the number of corolla lobes and of calyx
teeth is positive, but slight. The coefficient of correlation works out at
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--0-1148 only, .with a probable error of + 0*0071. That is to say there is a

slight, but only a slight, tendency for the number of corolla lobes to in*

crease as the number of calyx teeth increases, and vice versa.

On the ecological position of s^ome tjpes of Tnrlian grass-

land.

—

By L. J. Skdgwick.

Plant ecology is a study of great importance. Talbot's statement that

we have in the Bombay Presidency no grassland formations is probably

TVTong. The climate of the Bombay Carnatic is a true grassland climate,

and grassland formations prevail but are obscured by tlie density of the

population. The continental authors would seem to include practically

all tropical grasslands under savannah. But the Indian grasslands are

too diverse to be included under one general ecological term. The word

''savannah" is too loosely used. Warming uses it alike of one of his

main classes and of certain formations within that class.
^
These autho^

describe savannah in the narrow sense as an open formation of tall, stiff-

leaved grasses growing in clumps with isolated tree-growth. The trees m
the savannah are species which find their optima in grasslands and not as

members of closed forests. Points suggested : (1) that the term savannah

be hmited to formations which comply with the above conditions, (2) that

all tropical grasslands containing tree-growth is not therefore savannali,

(3) that where the trees are species of monsoon forest we hav;e not a

single formation but a case of mixed vegetation, (4) that in the Bombay

Carnatic there are three main typos of grassland, two of whicn belong to

Warming's - psilophytes," and the third is a transitional between thm

and - eremophytes," and (5) that the first two mix with monsoon forests

and the third with thorn scrub. Points (2) and (3) are illustrated. There

may be savannah trees in India, but the second condition-charactor of

the grasses-must be satisfied. On these considerations there is probably

no true savannah in the Carnatic. The three types of grassland are then

described as,-(l) KURAN. a formation of tall cuttable grasses with

closely placed culms, (2) CHARAN, a dense mat of short-leaved perennials,

and (3) BARREN UPLAND, a very open formation of slender glasses and

sedges with a strong admixture of flowermg herbs, all of which show

adaptions to xerophtytism. Types (I) and (2) mix -/t^monsooa f^^^^^^^^

Tyi^ (3) mixes with thorn scrub. The latter is described- Its rnen^ber^

are different from the members of the forest. The need of an ecological

Survey of India is urged.

The sub-aerial and fresh--vvater algae of the Punjab.—5y
^T C! Sethi

1, Need of work on the ajgae of the P^

common.%. ^resh-water algae : several ^P-- -r-o^^^^^^

eli^St t?rZt ^Thfailhr-robsLatJon. show that both x

ternal and internal conditions determine he fo''"^'*t.on of the sexual

organs. 5. Some interesting new species collected by the author.

Note on the ecology of Spinifex squarrosus, Uim.-By

P. F. Fyson and M. Balasubramaxiam

Spinife. squarrosus, Linn, is one of the ^^^-^
^^X^hTti'^owrnt'thl

tropical shores, and is usually -g-ded ^ .tpSo^ckl I^yLs"
pecul ar characters of its serial parts to tne P"-^"'"' « . inve^ticra-
^used by the presence of salt in the substratum "^

^^f^J^ '^^^f'^^
tion of the roots shows that the piliferous layer immediately under and
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behind the root-cap is developed as a special mucilage-secreting layer,
and that root-hairs are not developed till the part is much older, and are
confined to parts near the surface of the sand. This peculiar mucilage-
secreting layer has been recorded before from only one or two grasses
which belong to the desert of North Africa, and which are in no way
allied to Spinifex. The existence of the mucilage and the arrangement
of the root-hairs points to the species being properly a xerophyte, and is

relative to the question whether the strand-formation of the tropics
should be regarded as halophytic at all.

An oecologically regressive vegetation on the Tinnevelly
coast.

—

By P. P, FYSo^^
+

An account is given of the vegetation of the promontory which jut.^

out towards the north end of the island of Ceylon. The predominant
tree is Acadia planifrona, W. & A., which is a feature of inland dry
country. This occurs not only as forest trees with dense shade below,
but in two other forms of dwarfing, with strongly epinastic shoots and
branches.

Six distinct associations are noted, and it is shown that these repre-
sent a mixture of regressive inland forest-vegetation, with a progressive
strand-formation, and this fits In with current belief that the sea has
encroached on what was a complete connection between Ceylon and the
mainland.

The occurrence is also noted of a pure association of the Naiadaceae
plant, Cymodocm australis. Trim., on the submerged coral shelf which
bounds the north side of the promontory, while two other species grow
amongst the algae of the south side.

The flora of the Indian desert.—fiy E. Blatter.

The paper gives a general aspect of the flora of Jodhpur and Jaisal-
mer. It does not enter into ecological details, as these will be dealt with
elsewhere. The orders represented are enumerated, together with the
numbers of their respective genera and species. The prevalent orders are
compared with those predominant in some other botanical regions. A
study of the composition of the desert flora shows three well marked
elements: A western (comprising African, Oriental, and Mediterranean
species), an eastern (Indo-Malayan), and, finally, a more general element
(incuding those species which are neither eastern nor western exclusively).
Of endemic elements 17 new species are mentioned.

Morphology of some species of Pteries and Adiantum.
By M. MiTRA.

1. The following ferns were examined:
Adiantum Capillus-Vencris, A, Caudatum, A. Edgewarthi, A, lunii-

latum, Pteries longifolia, P. cretica, P, atrrulata, P. ensiforrnis Var, Vic-
toria and P. quadriaurita,

2. In order to obtain the skeleton of a fern it should be boiled in

caustic potash dissolved in water.
3. In one of these was found a solenostele and in the rest simple

forms of dictyostele.
4. In some the strands going to leave traces and side branches

resemble each other in structure and origin. This with some other
points support the theory that " frond is a modified shoot."

5. In one case perforation other than leaf-gaps appears.
6. The simplest type of leaf trace is one with two exarch protoxy-

1 em groups.
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By Gt. S- Cheema.

'/

1. Introduction.
2. Rhizome :—external features, internal anatomy, effect of seasonal

variations, difference in the sizes of gaps, variations induced artificially,
extraction of philobaphene.

3. Root :—Important features.

4. Frond:—External characters, its habit, description of sorus
internal anatomy, nature of the bud, multiplication.

Notes on Vallisneria,—5?/ L. A. Kenoyer.
Study of Vallisneria spiralis^ collected in northern India has resulted

in the recognition of at least four forms widely enough separated to be
known as varieties. Among these the size difference between a dwarf
shallow-water form and a large deep-water form is most striking. The
floral characters are in the main closely similar in these Indian forms.

The comparison of the floral characters of the European form, as
figured by Kernefp the American form, as described and figured by Wylie,
and the Indian forms, reveal striking differences and make it highly pro-
bable that there are a number of species of Vallisneria.

A general consideration of some aspects of the fresh-water

algal flora of Madras.

—

By M. 0. Parthasarathy
Ayyangar.

1. Though the fresh-water algae of the Indian region has been
worked out by many algalogists, the Madras fresh-water algae have not
been worked out at all.

2. The algal vegetation of Madras during the North-East Monsoon
season is very interesting. The conditions of lighting, temperature,
and the amount of gas dissolved in the water, approach somewhat to the
conditions prevailing in temperate regions; and so the algal flora, too,

assumes for the time being a temperate character. The blue-green algae
which are generally predominant in the tropics are less dominant then.
The green algae are more common as in the temperate regions.

3. Green algae can be seen growing everywhere in sub-aerial regions
during this season, though at other times of the year the blue greens are
the sole occupants of the situations. The following could be seen com-
monly occurring on the walls of houses giving them a bright green
colouration as in the temperate regions :

—

1. A species of Proiosiphon.

2. A species of Cylindrocystis.

3. A species of Pleurococcus,

4. Trickling gelatinous masses of blue -green algae which are gener-

ally characteristic of the sub-aerial regions of the tropical uplands occur

in similar situations in the low lands during the time.

5. A species of Nitella occurs on damp ground then. Members of

the Volvocaceae also occur on wet sand around pools of rain water.

6. Vaucheria Botrydium, Trentepholia and Ophiocytium have not

been met with by me in Madras. The place of Vaucheria is taken up by

a species of Rhizoclonium which commonly occurs throughout the year

in all moist shady sub-aerial situations.

7. The Cladophorales are represented in Madras by Cladoph

Pithophora and Rhizoclonium.
8. The members of the Volvocaceae occur very commonly m many

pools during the monsoon season, for example, Chlamydomonas Oomum^
Eudorina, Pleuodorina and Volvox.

.

9. Many temperate forms which are generally rare m the tropics

oociir nnmmnnlx/ dnrincr this seftson. for example, TJlothrix, Hormosporay.
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Schizomeris, Draparnaldia, Sirogonium, and Spirogyras with replicate

ends, etc., etc.

10. Desmids, both filamentous and solitary forms, are very common
during the monsoon seasons, especially in rain water pools, ditches and
paddy-fields,

11. Clathorocystis is a dominant plankton form in many open waters.

This is well adapted to stand the strong tropical illumination. But during
the monsoon season it dies out in large quantities owing to the weak
solar illumination.

Section of Geology.

President M
F.A.S.B.,I\G,S.

Presidential Address,

Some Problems of Ore Genesis in the Archaean
OF India.

(With Plate II.)
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I. Introduction.

At a scientific meeting the scope of a paper is usually

•circumscribed by the necessity of producing the facts concern-
ing the views, hypotheses, or theories advanced, or is devoted
to describing facts of Nature. But a presidential address may
be regarded as freed to a certain extent from these necessary
restrictions, affording the author a welcome opportunity of

-discussing one of the broader aspects of his science. Accord-
ingly I must thank you for the incentive to reduce to order,

and the privilege of placing before you, a summary of ideas

resulting from considerable experience of the most ancient
Tocks of India.
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A glance^ at the geological map of India shows at once
that the Peninsula (as distinguished from the mountainous
fringes constituting Baluchistan, the Himalayas and Burma)
can be divided roughly into three geological terranes—the alhi-
vium, the Deccan Trap, and the Archaean, with its associated
Purana and Gondwana rocks. There is a comparative sim-
plicity of composition and siructure about the alluvium andjthe
Deccan Trap, combined with a paucity of minerals of economic
value, that has naturally caused the attention of Indian geolo-
gists to be directed in the past mainly to the study of the
Archaean terrane with its associated patches of younger forma-
tions. At first attention was directed mainlv to the Gond-
wana coalfields on account of their paramount importance to
the industrial welfare of the country, the ancient Archaean
rocks being disposed of in a very cursorj'^ manner. But during
the last three decades an ever-increasing amount of attention
has been given to the mapping and study of the vast areas
occupied bj- the Archaean rocks of India, which arc proving to
be treasure houses not only of fascinating stories written m
stone, often very damaged and difficult to decipher, concerning
the early historj^ of our globe, but also of vast stores of
mineral wealth.

It is not surprising, therefore, that, during the short ex-
istence of this Congress, two Addresses before this section have
alread}^ been devoted to questions of Archaean geology. In
1915, at the second Congress, Dr. Smeeth read a very inter-

esting paper entitled "The Geological History of Southern
India ' ", which has been subsequently reprinted in a somewhat
amplified form as an ''Outline of the Geological History of

Mysore'^ ", a part of India almost entirely occupied by Archaean
rocks* In 1017. Mr. Middlemiss, as President of this section at

^ If

the fourth Congress, discoursed on *' Complexities of Archaean
Geology in India®". Both these geologists, in summarising
the results of their prolonged researches into the damaged
documents of Archaean times, concerned themselves with the

broader and more theoretical aspects of Archaean geology and
left untouched the philosophically narrower questions, so im-
portant nevertheless to man. concerning the vast stores of

mineral wealth preserved in the Indian Archaean forma-
tions.

It seems to me fitting, therefore, that we should now
devote some attention to this more practical aspect of Archaean
geology, and I propose in this address to consider ''Some
problems of Ore Genesis in the Archaean of India."

1 J. cfc P. A.S.B,, XI, pp. 141-151 (1915).
« Bulletin, No. 6, Dept. of Mines and Geology, Mysore State (1916)

3 J", rf? P. A,S,B.y XIII, pp. csev-<?eiv (1917).



clxxii Proceedings of the Asiatic Society of Bengal. [N.S., XV,

II. The Origin and Relationships of the Archaean
Formations of India,

We
and Mr. Middlemiss respectively.

Dr. Stneeth's views.
Broadly speaking, the geological map

of Mysore shows elongated narrow strips of schistose rocks

designated ''Dharwars", separated by broad strips and areas

of gneissose and granitic rocks of undoubted igneous origin.

The Dharwar formation, as represented in Mysore, contains a

variety of rocks, some of which, such as hornblende-schists.

are of undoubted igneous origin; others, such as quartzites,

limestones, mica-schists, phyllltes, banded iron-ore rocks, and

conglomerates, have long been considered by many geologists

to be at least in part of sedimentary origin, their present

physical and mineralogical peculiarities being attributed to

metamorphic agencies, sometimes assisted by additions of

igneous matter. As a result of the surveys of the Mysore

Geological Department, Dr. Smeeth regards it as j)robable

—

although the evidence is not always conclusive—that the

majority of these rocks are the products of igneous action,

representing both lavas and pyroclastic deposits, since modified

by metamorphism and chemical change. The chief exceptions

according to Dr. Smeeth. are the conglomerates, which in every

case where the evidence is clear, have proved in Mysore to be

autoclastic or crush-conglomerates ; and the banded iron-ore

rocks, concerning which Dr. Smeeth writes {I.e., p. 10) :

—

As to their sedimentary or aqueous character, definite

proof is lacking, but the great consensus of opinion is in

favour of such a view."

In addition to postulating an igneous origin for nearly all

the rocks of the Dharwar system, Dr. Smeeth also regards tlus

system as older that the associated "fundamental gneiss",

which, according to the researches of the Mysore Geological

Department, often shows intrusive relationships towards the

Dharwar schists. The conglomerates sometimes found near the

base of the Dharwars, which were once supposed to be true

sedimentary conglomerates, indicating that the Dharwars are

younger than the underlying fundamental gneisses, are now
regarded by the Mysore Geological Department as of auto-

clastic origin.

Mr. Middlemiss (Z.c, p. cxcvi) finds the

''Revolution of thought, quietly and apparently unani-

-r. ,-.. , „ . , . raously undergone, by the mem-
Dr Middlemiss views. , l ,, ,--® r\ ^ ^:^r.l T\c^

bers of the Mysore Geological De-

partment, regarding the origin and relative age of these

rocks and the series of mineral and physical transforma-

tions through which they have gone"

ce
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very unacceptable, at least in its entirety, and proceeds to
cite cases of exposures in the Salem district where outliers
of Dharwars rest on the hornblende-biotite gneiss in such a
way that it seems necessary to accept the earlier view that
the gneiss is older than the Dharwars. Where, however, an
actual junction was found, fragments of Dharwar rocks were
seen to be included in the Hosur gneiss. As Mr. Middlemiss
observes {I.e., p. cxcvii) :

—

*' With everything else in favour of the Dharwars being
the younger formation, here is an appearance that I think
the majority of observers would say showed that the
intrusive gneiss was younger than the Dharwars !

"

And, after summing up the evidence to the contrary, Mr.
Middlemiss writes {I c, p. cxcviii) :

—

*'Thus the evidence is conflicting. Wliilst general con-
clusions that have great weight are in favour of the
younger age of the Dharwars, the particular section given
above might be held to prove just the contrary.

" Only, I think, by looking upon the Hosur gneiss as a
rock that has passed through (it may be) several vicissi-

tudes of solidification and plutonic re-melting without ever

having developed much intrusive motion as regards the

formations above, can the above conflicting testimony be
harmonised."

With reference to the igneous origin that Dr. Smeeth
wishes to ascribe to the Dharwar formation, Mr. Middlemiss

observes (Z.c, p. cxcviii) that:

'* No graphic representation of these extraordinary

wholesale transformations of granites, quartz-porphyries

and other igneous rock tv^es, into schists, conglomerates.

limestones and quartzites, has as yet appeared from the

pencil of any of those responsible for the statements,"

and decides to suspend judgment until such data are forth-

coming. He then proceeds to cite data collected by himself,

by Mr. Burton and by me in various parts of India (particularly

Idar State and the Central Provinces) indicative of an original

sedimentary origin for the crystalline limestones and calc-

gneisses, complicated in the latter case, according to Mr.

Burton and myself, by lit par lit injection producing hybrid

rocks

.

Finally, Mr, Middlemiss turns the tables on Dr. Smeeth

wuth the following closing passage (/.c, p. ccii)

:

"Consequently, it seems to me that, in dealing with

any rock that appears to be of doubtful igneous or mag-

matic origin, it is above all necessary in these days to

ascertain in which direction the cycle of change is moving.
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To put the matter bluntly—an apparent ortho -gneiss with

its contemporaneous veins maj^ quite as well be an in-

tensely metamorphosed sediment with pegmatities formed
in it by * selective solution' as it may be the extreme,

foliated or otherwise modified, representative of a granitic,

gabbroid or h3^brid abyssal injection."

Perhaps, I may be now permitted to express my own views

T.. ^ . , .. 1 on these points : for, without formulat-
Distncts visited. . ^ -tit - img, as far as possible, clear ideas as

to the origin and relationships of the various members of the

Archaean complex, it is impossible to deal satisfactorily with
problems of ore genesis in the Archaean. Most of my field-

work in India has been devoted to the study of ore -deposits

located in Archaean formations or to the geological survey of

areas in which Archaean formations predominate. In particu-

lar my work has lain in the Central Provinces and in Singh

-

bhum, but I have also been fortunate in being able to visit at

one time or another Ajmer-Merwara, Central India, Hazari-
bagh, Orissa; Sikkim, Ganjam, Vizagapatam, Bellary, the

Sandur and Nilgiri Hills, Mysore State, Ratnagiri, and Portu-
guese India, and have thus been enabled to examine typical

exposures of all the formations of Dharwarian aspect, viz, the

Dharwars, Champaners, Chilpi Ghat series, the Aravallis, and
the Dalings, to study the relationships to these formations to

the Archaean gneisses and granites, and also to make the
acquaintance of the Eastern Ghats type of Archaean rocks,

characterised specially by the khondalite and charnockite
series.

Based on this experience, I feel convinced that we may,
in the first place, accept a general

General contempora- contemporaneity for the formations of
neity of Dharwanan for- tm, •

i. mi -
-i.

mations. Unarwanan aspect. This view cannot,

of course, be supported on palseonto-
logical grounds, as no satisfactory evidence of the existence of

life in Archaean times has yet been discovered in the Dharwar
rocks ; but it is justified on grounds of general degree of meta-
morphism, folding, and relationship to other Archaean forma-
tions. It is probable that no one area shows the complete
sequence of Dharwar rocks, and deposition probably started
and terminated at somewhat different points of time in differ-

ent parts of India. There were also, doubtless^ breaks in

deposition giving rise to considerable unconformities within
the Dharwars.

Secondly, as regards the origin of the rocks comprising the

T u r.i. Dharwar formations, I prefer with Mr.
Igneous members of the ijc-jji • . >. n i j.- t

Dluirwar3. Miaalemiss to await the production ot

evidence by the Mysore Geological
Department before accepting their wide-ranging conclusions as
to the origin of the Dharwar schists. But I am probably
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prepared to go further than Mr. Middlemiss to meet Dr.
Smeeth, for I have long ago recognised certain quartzites in

Singhbhum as crushed vein-quartz and certain micaceous
schists in Chhindwara as crushed gneisses, whilst I have been
compelled to regard as autoclastic every Dharwarian conglom-
erate I have ever seen (not very numerous) except one in the
Champaner rocks near Jhaban in the Panch Mahals.' More-
over, at one place in the Balaghat district Mr. Burton and I

found it impossible to decide, even after chemical tests, whether
certain microcline-quartzites were metamorphosed sediments
or acid igneous rocks; and, of course, 1 accept as metamor-
phosed igneous rocks almost all epidioritic rocks and horn-
blende-schists.

Furthermore, work carried out in Singhbhum last winter
renders it likely that the potstones and other magnesian
schists in the Dharwars are merely metamorphosed ultra-basic

rocks.

But, with these exceptions, the general trend of evidence

_ _. _ appears to me to favour the view that

oi^:^C:irr the majority of the slates, phyllites,

mica-schists, and quartzites of the

Dharwars are metamorphosed sediments ; and although I wa?

once of the opinion that the highly crystalline limestones and
calc-gneisses of the Central Provinces were chemically altered

gneisses of unknown origin, both Mr. Burton and myself were
eventually compelled by the evidence to accept them, in the

main, as metamorphosed calcareous sediments, modified in

part by contact-metamorphism and in part by lit par lit injec -

tion of acid igneous material.^ In my brief visits to the

Sandur hills, Mysore, and Goa, that is, to parts of India to

which Dr. Smeeth's views more particularly apply, I saw phyl-

lites and quartzites that appear to me to be indistinguishable

from the presumed sedimentary Dharwars of the Central Pro-

vinces and Singhbhum.
As regards the relationships of the Dharwars to the

'' fundamental gneisses ", all the evi-
Dharwars older than the ^^^^^ j j^^^,^ ^^^^ f^^.^^^ ^^ ^O the
lundaaiental erneisa . , , -r\ ct i.i- •

same conclusion as Dr. omeetn, viz.

that the Dharwars are the oldest rocks wherever they occur,

and that the associated gneisses and gneissose granites are

intrusive in their relationships. The junctions are obscured

by debris, but, where visible, often show inclusions of the

Dharwar rocks in the gneiss or granite (e g in Singhbhum and
at Jothvad in Xarukot State) and sometimes veins of the

granite in the Dharwars (e.g. at Jothvad). At other times the

junction is a shear junction characterized by autoclastic rocks

1 W, T. Blanford, Mem, G.S.I., VI, p. 41 (1869).

2 Eec, G.S.I., XLV, p. 102, (1915).
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(e.g. in Rohra Nala in West Balaghat, Central Provinces, and
near Srinagar, east of Ajmer). At still other times relatively

unmetamorphosed Dharwars rest direct on granite, but with-

out any intervening conglomerate (near Chaibassa). Finally,

in many cases, both Dharwars and granitic rocks have been so

severely metamorphosed that they dip isoclinally, and, as would

be expected, it is no longer possible to unravel their relation-

ships (e.g. in the Nagpur-Balaghat plain).

But, on looking at the geological map of India, many
_ geologists find it difficult to accept

re-mriSd?'"^'"'
^''''^''''

^^^ ^^^^ ^^^*^ *^^^ ^'^^^1^ predominating

gneisses and granites of India have
intruded themselves into the much smaller shreds and areas of

Dharwarian rocks. Accepting the view that a portion at least

of the Dharwar schists was originally deposited as sediments,

we must admit the j)revious existence of an earlier solid crust

or land-surface, not only to provide by denudation the sedi-

mentary material required for deposition, but also to provide

a locus for sedimentation and for the extrusion of lava flows.

Where is this early crust and the gneisses and granites (with

perhaps still earlier sediments and lavas) which we may assume
composed it ? We must suppose that during the course of

tectonic movements, the Dharwar sediments and lavas w^re
buried and folded, and the lower portions carried, together with

the underlying granites and gneisses, to a depth sufficient to

ensure regional re-melting of the granites and gneisses with local

absorption of a portion of the Dharwar sediments, this process

being further complicated by the intrusion of fresh granite

batholiths. To the stratigrapher the age of an igneous rock

dates from the time it solidified, and, if the rock has been mol-

ten more than once, its age must date from the time of its latest

solidification. Thus w^e see that the " fundamental gneisses'*,

because they show intrusive relations towards the Dharwars,
must be regarded as stratigraphically younger, but nevertheless

they must, in part, represent the older crust—locally modified

to a certain extent by assimilation, no doubt—on which, we may
assume, the Dharwar sediments were deposited and the Dhar-
war lavas extravasated. The re-melting of the pre-Dharwar
granitic crust, with fusion of the base of the Dharw^ars, will ex-

plain the general absence of the basal conglomerates in the

Dharwar formation. This hypothesis does not inhibit the local

preservation of the older gneiss and base of the Dharwars, but it

is doubtful if such a case of preserv^-tion has yet been clearly

identified. According, therefore, to the ideas now advanced

^ .^ , , , we may regard the '' fundamental
Composite nature of the • ?? j - «« «<- ^f a

' fundamental gneiss/ ^^^^^ ^^ composed m part ot a

pre-Dharwar gneissic crust re-melfced

and in part of post-Dharwar granites intruded from a low^er

depth.
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Hitherto we have discussed the origin and relationships

of what may be designated the normal
Eastern Ghats facies of ^ ^ j f Archaean formations.

Archaean rocks. ^K r • xi -r- ^ mx. l tBut fornung the Eastern (Jhats of

India we have another set of formations, which extends
southwards into the hill masses of Southern India and Ceylon,
This peculiar and abnormal set of formations may be
designated the Eastern Ghats facies of the Archaean and com-
prises the charnockite series of Holland, the khandalite series

of T. L. Walker, and a series of garnetiferous biotite-gneisses.

Last winter I had occasion to tour Orissa in search of mica

through country much of which is still geologically unsurveyed.

As one result of this tour, I was led to discover the existence

of what may prove to be a very important geological boundary
or line. Its approximate position, as judged from my own
observations and a study of the early geological reports con-

cerning Orissa, is from the mouth of the Brahmini river on the

coast, throuorh the Talcher coalfield, across the Mahanadi river

to the south of Sambalpur, as far as a point to the north of

Borasambar, South of this line practically all the rocks are

garnetiferous, consisting of garnetiferous granites and gneisses, of

the garnetiferous schists and gneisses comprising the khondalite

series and the hybrid Bezwada gneiss, and of basic members of

the charnockite series, sometimes but not always garnetiferous.

North of this line we have normal non-garnetiferous gneisses and

granites and normal Dharwar sediments with basic epidioritic

igneous rocks extending away into Chota Xagpur. It must be

a matter for future research to demarcate accurately the posi-

tion of the line (or zone) separating the normally garnetiferous

formations from the normally non-garnetiferous formations,

and to determine to what extent the difference between these

two facies of Archaean formations is due to original differences

of composition and to what extent to differences of djTiamic or

thermal history ; but we may for convenience refer to the two

main facies of Archaean formations in

Chota Nagpur or nor- j^dia as the Chota Nagpur facies or
mal facies of Archaean ^^ ^j^^ Eastern Ghats facies or
rocks. -^^

i • 1

t3rpe respectively.

In discussing now the ore-deposits of the Archaean in India,

I propose to confine my attention to those found in the normal

or Chota Nagpur type' of Archaeans, except for a brief refer-

ence to the ore-deposits of the Eastern Ghats type at the end.

In view^ of the foregoing discussion on the origin and

relationships of the members of the
Classification of normal normal type of Archaean? in India,

facies of Archaean rocks. ^^ ^^^ ^^^^^ ^^^ following general

classification :

—

(1) Oldest gneisses and granites—not yet certainly identi-

fied.
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(2) Dharwar sediments and contemporaneous lavas.

(3) Oldest gneisses re-melted—now post-Dharwar and pro-

bably forming a considerable portion of the " funda-

mental gneiss/'

(4) Post-Dharwar intrusives.

(a) Peridotites and other ultra-basic rocks.

(6) Granites and pegmatites,

(c) Epidiorites (altered dolerites and gabbros).

{d) Elaeolite-syenites.

These intrusives, especially the granites and related pegma-
titieSj may belong to more than one period of eruption.*

III. Ore-deposition in the Archaeans of India.

Having formulated certain ideas as to the origin and rela-

tionships of these ancient rocks, we

of ^on'^n^*^^^^
^^^ ^^^"^^^ ^^y ^^^ *^™ *^ ^^^ consideration of

of Nature.
^ ^'^^ P'^^^^®^^

ore-deposition in the Archaeans of

India. In an address to the Sibpur

What is an Ore ?
'*

{Jour,, Sibpur G.E. Col. Min. Soc, Vol.
arrived at the followingr definition of an or

** A mineral substance containing an economically valu-

able metal in such quantity that, given a suflficientl.y large

deposit of such mineral substance and a favourable situa-

tion of the deposit as regards transport and smelting cen-

tres, it will pay to work the mineral substance."

And, from the genetic point of view, I showed that we could

regard an ore as

:

'^ the result of the concentration by the processes of

Nature of the originally very sparsel}' distributed metals,

into mineral substances fulfilling the conditions as to com-
position just stated."

We will approach our problem from this latter point of

T^. ^ .,
i.. . , view. Theoreticallv, anv of the Ar-

posits in the Archaeans. chaean geological formations might con-

tain concentrations of metalliferous mi-
nerals suitable for use as ores; but from the nature of things

we must leave out of the question the hj^othetical oldest

gneisses. From theoretical considerations—which will appear
later—it seems probable that the re-melted gneisses and granites

1 The Mysore Geological Department has recognised no less than
three successive post-Dharwar granitic intrusives, known respectively as
the Champion Gneiss, the Peninsular Gneiss, and the younger granites^
which themselves may be of more than one age. The Peninsular Gneiss,
which occupies by far the largest area, will probably be found to include
the re-melted pre-Dharwar gneisses constituting my division (3).
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of division (3) should also be poor in related ore-deposits. This
leaves for consideration the Dharwar sediments and the post-

Dhaiwar intrusives, and in practice we find that nearly all the

important Archaean ore deposits of India occur in connection

with these two sets of rocks. In the Dharwars we find meta-
morphosed iron-ore and manganese-ore deposits, representative

in all probability of chemical sediments of contemporaneous
deposition with the enclosing mechanical sediments, such as

sands and clays. To such deposits we may apply the term
'^sjTigenetic". In addition, we find in the Dharwars many
varieties of epigenetic deposits formed of minerals introduced

during and since the folamg and metamorphism of the Dhar-

wars ; in particular, ores of copper, gold, lead, and zinc, with

rarer ores of iron, tungsten, and uranium. As will be shown
below, the presence of these ores is in all probability due in

many cases to granitic intrusions.

Of the post-Dharwar intrusives the peridotites frequently

carry chromite deposits. The granites, however, do not com-
monly carry valuable ore-deposits, having, as a rule, in course

of solidification, added their metalliferous contents to the ad-

joining Dharwars. The pegmatites, of course, frequently carry

valuable mica deposits and sometimes, in addition, pockets of

ores of the rarer metals, such as uranium (pitchblende and

samarskite) and tantalum (columbite and tantalite), as in Chota

Nagpur and Nellore. The epidiorites are commonly devoid of

valuable deposits, but may occasionally carry concentrations of

titaniferous magnetite, as in Singhbhum ; otherwise there is

little evidence that the doleritic intrusions of various ages in

India have contributed any appreciable quantities of metalli-

ferous minerals to adjoining rocks. Similarly, no valuable ore

deposits have been found in connection with the few known

occurrences of elaeolite-syenites, although in Coimbatore asso-

ciated felspar-rock carries corundum in large quantities.

We mav, therefore, suitably confine our attention to

Classification of Indian three groups of ore-deposits in the

Archaean ore -deposits, Archaean, viz. :

(1) the syngenetic sedimentary deposits of the Dharwars,

exemplified by iron and manganese deposits ;

(2) the syngenetic igneous post-Dharwar deposits exempli-

fied by chromite deposits in peridotite ;
and

(3) the epigenetic ore-deposits (mainly in the Dharwars)

due to granitic intrusions, exemplified by lodes

of copper, lead, zinc, gold, etc.

A. Syngenetic sedimentary ore-deposits of the Dharwars,

1. Iron-ores.

The banded rocks composed of magnetite, hematite, and

quartz, or a fine-grained jasperoid or cherty form of silica, are
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noteworthy components of the Archaean terrane in many parts

of the worldj e.g. the Lake Superior region, Brazil, South
Africa, India, and Western Australia ; and, generally speaking,

a satisfactor}^ solution of the difficulties in connection with
their origin in one part of the world should prove very
useful in solving the problems connected with similar rocks in

other parts. Although these silica-iron-ore rocks and associated

iron -ore deposits occur in great abundance in vari'^us parts of

India (e.g. Singhbhum, Mysore and Salem), nevertheless the
Indian iron-ore deposits have not yet been opened up to

anv considerable extent, so that we lack the evidence of

mining and boring ,operations that would enable us to draw
conclusions as to both the origin and extent of these deposits,

and we must at present accept the general results of the

American geologists derived from the study of the Lake
Superior occurrences. According to C. K. Leith in a paper
summarising the results of the labours (extending over many
years) of Von Hise, himself, and their co-workers*, these rocks

were originally deposited as a series of aqueous sediments,

partly as cherty iron carbonates, partly as ferrous silicates,

and partly as pj-ritic cherts, the source of the iron being
regarded as the ancient basic volcanic rocks so abundant in

the Archaean regions of North America. By subsequent
chemical changes due to the influence of waters carrying
oxygen and carbon dioxide, the iron as oxide and the silica

have segregated from each other, w ith various results according
to the structural conditions and subsequent tectonic history of

each ease, the resultant rocks being ferruginous cherts, jaspers,

amphibole-magnetite-schists, and iron-ore bodies, all of which
types of rock are found in India.

In Singhbhum and Orissa large bodies of hematite
have been located recently along a high range extending
for some 40 miles in a S.-S.-W. direction. Enormous quantities

of ore exist, but iu view of the genetic history of such
ore-bodies referred to above, no predictions as to the continuity
of these ore-bodies to the deep can safely be made in' advance
of the results of diamond drilling.

At the surface such ore-bodies, which are usually composed

fl„^* j-ii X- of hematite, are often found to be
ourtace modifications. ti ,i . r^. t,t -in

hydrated, as m Smghbhum and Lroa,

with production of a limonitic capping, immediately below
which lies the compact hematite. Such development w^ork

as has yet been done in Singhbhum and Goa indicates, however,
that below the compact hematite lies friable micaceous
hematite and it is a matter of great practical interest to

detejmine whether this tendency for the compact hematites to
become friable with depth is the general rule.

1 Trans. Amer. Inst. Min. Eng., Vol. XXXVI, pp. 101-153 (1905)
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2. Manganese-ores.

Turning now to the sedimentary manganrese-ores, we find

a belt of countr^^ extending from Jhabua in Central India

through the Nagpur-Balaghat portion of the Central Provinces
as far as Gangpur State in Chota Nagpur, where, at intervals,

valuable manganese-ore deposits occur in association with the

manganese-garnet, spessartite, and the manganese-pj^roxene,

rhodonite, forming a series of rocks known as the gondite

seriesJ These gonditic rocks and associated ore-deposits

occur interbedded with a series of schists and phyllites,

sometimes, as in Jhabua, of normal Dharwarian asj^ect.. but

sometimes, as in the Nagpur district, exceedingly crystalline.

Not infrequently, these rocks are cut by pegmatitic and
granitic intrusions, which sometimes carry fragments of

manganese-ore (as at Gowari Warhona in the Chhindwara
district),^ or of gonditic rocks (as at Juthvad in Narukot
State), ^ but still more often contain crystals of manganese
minerals/ e.g. braunite, blanfordite, and greenovite (mangani-

ferous sphene) : such facts prove in the former case that

<;rystalline manganese-ores existed as such at the time of

intrusion of these pegmatites and granites, and in the latter

that richly manganiferous material (either manganese-ore or

gonditic rock) was locally available for assimilation by the

acid magma, leading to the appearance in the solid products of

these exceptional minerals. On these grounds we are safe

in concluding that a portion at least of the frequently highly

crystalline gonditic ores are of pre-pegmatitic age, and^ on

grounds of chemical composition and stratigraphical relation-

ships, we are further justified in regarding them as representing

original chemical sediments depos?ited sometimes in compara-

tive purity and sometimes in admixture with, or interbanded

with, mechanical sediments such as sand or clay. The purer

ores (deposited probably as carbonate or hydrated oxide)

on suffering subsequent metamorphism, yielded the crystalline

braunitic ores (usually also carrying psilomelane), whilst the

less pure ores yielded the mixtures of braunite, spessartite,

rhodonite, and quartz, sometimes with other minerals, constitut-

ing the rocks of the gondite series. To what extent the

banding of the gonditic rocks is a function of an ongmal

layered mode of deposition and to what extent it is the

result of segregative changes during metamorphism, as is

assumed for the Lake Superior iron-ore formations, it is

impossible now to saj'.

1 Memoirs, GeoL Surv. Ind,, Vol. XXXVII, p. 306 (1909)

2 iJec, G.S.I., XLT, p. 5 (1911).

3 Mem,, G.S.I. , XXXVII, p. 646.

* Z:.c.,p, 336.
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Mention has been made of the action of waters carrying
oxygen and carbon dioxide in effecting a re-arrangement and
concentration of iron in the Lake Superior iron-ore deposits.
In the case of the Indian gonditic manganese deposits, it is

probable, as shown above, that a considerable portion of the
compact ore is of primary origin; but, in addition, there is

clear evidence in some deposits that a portion of the ore has
been formed by the alteration of the manganese-silicate miner-
als (spessartite and rhodonite) under the influence, it is pre-
sumed, of water carrying ox3^gen and carbon dioxide.

Mention has also been made of the surface hydration of

Surface modifications.
Mian Dharwar hematite bodies with
formation of limonitic cappings. Analo-

gous cases of surface hydration of gonditic manganese-ores
are rare,^^ but there is one very interesting case of surface
modification worthy of special notice. The manganese-ore
deposit at Sitapar ^ in the Chhindwara district was constituted
at the surface by an unique assemblage of minerals, comprising
braunite, with three mmerals new to SQienae,—hollandite, a
complex mangaoate now found to be a crystalline form of psilo-
melane

; sitaparite, a bronze-tinted manganese-ore ; and fer-
morite,^ a phospho-arsenate of calcium and strontium belong-
ing to the apatite group of minerals. Owing to the bladed and
coarsely crystalline grey metallic character of the hollandite
and the bronze tint of the sitaparite, this ore, of which many
thousands of tons have been exported, had a most striking
appearance. This unique ore gave place in depth to the much
finer-grained normal braunite-psilomelane ore so tvpicai of the
gonditic ore-deposits of the Central Provinces ; and there is no
doubt that we have at Sitapar a striking example of surface
modification of a manganese -ore deposit, characterised appa-
rently by the formation of crj^stalline hollandite at the expense
of the amorphous psilomelane of the normal ore, but even more
strikingly by secondary enrichment in respect of arsenic, which
now appears as a distinct material, arsenic being normally
present in minute quantities in many of the gonditic ores of
India.

One other aspect of the gonditic ore-deposits deserves
mention, viz. the progressive increase in the phosphorus con-
tents with increasing depth being experienced in practically all

the manganese mines of the Central Provinces ; the cause of
this increase is at present unknown. If, as seems possible, the
low phosphorus contents of the surface ores is due to surface
leaching of the phosphorus compound ( ? apatite), then the

i

i Guguldoho, Nagpur district, is a good example. See I.e., p. 949.
2 i.e., p. 785.

3 G. H. F. Smith and G. T, Prior, Mineralogical Magazine, XVI,
p. 84 (1911).
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increase in phosphorus should cease once the ground water-

level (past as well as present) has been reached.

B. Syngenetic igneous ore-deposits.

Chromite Deposits.

Chromite deposits of Archaean age occur in Singhbhum,

Salem, Mysore, and near Savantvadi, the other chief group of

deposits (those of Baluchistan) occurring in saxonites of cre-

taceous age. Of these, I have been enabled personally to study

the chromite deposits of Singhbhum and Baluchistan. The

Singhbhum deposits are found in the Kolhan to the west of

Chaibasa in a series of three ultra-basic intrusions in Dhar-

warian sediments (see Plate VI), consisting chiefly of slates

with quartzose bands and rare bands of limestone. Although

younger than the associated sediments, these ultra-basic intru-

sives have participated in the last set of earth movements

and have suffered complex folding. The original rocks were

chiefly enstatite-peridotite or saxonite, with subsidiary pyrox-

enite, Iherzolite, and dunite ; and moderately fresh examples

of all except the dunite may still be collected. The dimites

are completely serpentmised, whilst the saxonites and pyroxen-

ites are in part serpentinised and in part converted to talc.

The margins of these altered ultra -basic massifs are usually

converted by shearing into talc-schist. The ore-bodies are

usually in the form of bands, which, according to the evidence,

are primary segregations drawn out. One case of a flow

breccia, consisting of angular pieces of chromite in a matrix of

serpentine, was also found.

Further to the east, in Dhalbhum, where the Dhar^vars

have suffered much more intense metamorphism than near

Chaibasa, talc-schists and potstones are of frequent occurrence

in the Dharwars, and it seems likely that these magnosian

schists represent the peridot ite intrusions of the Kolhan

modified by more intense metamorphism.

The possible chemical equations representing the forma-
sated

Quebec

rences. Olivine, with the Mg : Fe ratio = < 3 : 1, may change

to iron-bearing serpentine by simple hydration and oxidation

without gain or loss of silica or magnesia, e.g. for Mg : Fe

=1:1;-
3Mg,Fe,Si.O, -H 6H,0 + = SH^Mg^FeSi^Og + Fe.O^.

But with Mg : Fe = >3 : 1, the conversion of olivine into ser-

pentine must be accompanied either by addition of silica or by

1 Econ. Geol., Vol. XII, pp. 162-170 (1907)
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loss of magnesia. Taking the simplest cases, the equations
would be

—

3Mg,SiOi + SiO, + 4H,0 = 2H.Mg,Si,0<,
^

and 2Mg SiO, + CO, + 2H,0 = H^Mg^Si^O^ + MgCOg.

In Singhbhum, the evidence indicates that the olivine is

low in iron, although this has not been actually proved: so
that we must postulate either siliceous or carbonated waters
to effect the transformation of olivine to serpentine. As will
be seen from the foregoing equations, th > action of carbonated
waters involves the formation of magnesium carbonate. A
portion of this might be removed in solution, but some trace
would probably remain in the form of magnesite. In the
Singhbhum deposits I found no trace of this mineral, so that
we have no evidence of the action of carbonated solutions.
On the other hand, the rocks afford abundant evidence of the
action of siliceous waters, for along a considerable portion of
their margins, the peridotite masaifs have been replaced by
cherts, which, on account of their resistant nature, give rise
to the highest peaks in the peridotite hills. In the cherts are
preserved the structures of the original peridotites, but the
only original mineral now left is chromite, so that we have a
series of chrome-cherts. The extraordinarily resistant nature of
chromite in the face of chemical changes is further exemplified
by the discovery m one spot of a chrome-marble formed by the
later replacement of the chrome-chert by calcium carbonate, the
chromite grains still remaining unaltered.

Passing now to Southern India, we find the other method
of serpentinisation exemplified. In the Chalk Hills of Salem,
the altered chrome-bearing peridotites are traversed by net-
works of magnesite veins and dykes, affording abundant evi-
dence of the method of alteration. Chromite has been found
at many localities in Mysore, the principal of which are the
Nuggihalli schist belt in the Hassan district, where the chromite
IS found in a talc-serpentine matrix derived from an altered
tremolite-enstatite rock ;

^ and the neighbourhood of Kadakola
in the Mysore district, where bands and lenses of chromite
have been found in serpentine formed by the alteration of
dunite.'* In the latter case magnesite has been found, suggest-
ing, as at Salem, the action of carbonated waters. But in
the Nuggihalli belt, both magnesite and chalcedony occur, so
that here the method of serpentinisation must be regarded as
undetermined at present.

Although it is now generally recognised that chromite
deposits must be regarded as primary segregations from ultra-

L^' ^*™P** Iyengar; Records, Mysore Oeol. Dept., Vol. VII, pt. 2,
pp. 38 and 39.

« W. F Smeeth and P. Sarapat Iyengar ; Mineral Resources of
Mysore, p. 111.
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basic magmas, owing their present shape and distribution to
factors pre dating the serpentinisation of such rocks, yet Indian
geological literature contains suggestions that seri^entinisation is

accompanied by the segregation of chromite, in particular with
reference to the deposits of Salem and Baluchistan;' so that
it isj perhaps, not out of place to record that the result of a
careful study in the field of the evidence both in Singhbnm and
Baluchistan '^

is to show conclusively that in both areas the
present form of the chromite deposits is the result of primary
segregation, except where modified by movements due to me-
chanical causes. That this should be so seems reasonable in

view of the great chemical stability of chromite as witnessed
by the forniation of the chrome-chert and chrome-marble re-

ferred to above, and as is taken advantage of in metallurgical

practice when chromite. is used as a neutral refractory mate-
rial for separating the acid roof from the basic hearth in open-
hearth steel-furnaces.

C. Epigenefic ore-deposits due to granitic intrusions.

Three cases of the probable introduction of valuable ore-

deposits into rocks of Dharwar age by the intrusion of granitic

magmas will be referred to

:

(1) The wolfram, apatite-magnetite, copper, uranium,

argentiferous galena, and gold deposits of Singh-

bhum.
(2) The chalcopyrite-pyrrhotite and blende-galena lodes of

Sikkira.

(3) The gold lodes of Kolar.

It is now a general I}'' accepted idea that, Avhen a granitic

magma solidifies, all the surplus con-
Ore deposition from

g^tj^uents not required in the formation
granitic mother-liquors. - , .. n j_ • j. -j^

of the granite collect into a more acid

mother-liquor—constituents that were present only in minute

quantities in the whole mass of the granitic magma being

often thus concentrated into this residual fluid. The principal

constituents of this residual magma are water, silica, alkalies

and alumina, often with useful metals such as tin, tungsten,

copper, lead, silver, gold and uranium, as well as such volatile

non-metallic elements as fluorine, boron, sulphur, and less

commonly chlorine ; but the exact nature of these constituents

in a given case will naturally depend upon the composition of

the original magma.
It is difficult to formulate clear ideas as to the physical

state of the constituents of this mother-liquor, but it seems

1 C. S. MiddlemLss: Eecords, GeoL Surv. Jnrf., XXIX, p. 33 (1896J;

G. H, Tipper: Zhob District Gazetteer, I, p, 187, (1907).

« Eec. 6.S.I.. XLVIII. p. 12 (1917)-
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safe to say that the more volatile constituents will not be

truly liquid as long as the temperature is above the critical

point for water. Moreover, as long as the temperature is at

all high, there will be a tendency for a portion of the less

volatile elements, such as silicon, aluminium, etc., to be kept

in the vaporous condition by the help of fluorine, chlorine,

boron, etc., which constituents are usually known as mineral'

ising agents.

In many cases, this mother-liquor is able to deposit a

portion of its burden in fissures in the granite itself, especially

during the later stages of solidification, but it is largely

injected into fissures in the surrounding rocks in a condition

generally referred to as that of aqueo-igneons fusion—a phrase

that masks our ignorance as to the exact physical conditions.

The conditions of temperature and pressure decrease continu-

ouslv from the granite towards the surface, so that in a

continuous fissure there would be a gradual change, with

distance from the granite, in the nature of the substances

deposited.

In a complete case mica-bearing pegmatites will be

deposited in and next to the granite,
Sequence of deposition ^^^^^ carrying also such minerals asm an ideal case. . t i i i j «^i^tourmalme and beryl, and more rarely

pitchblende, samarskite, columbite, and other rare-earth miner-

als. The pegmatites pass upwards into aggregates of minerals

formed under pneumatolytic conditions, i.e. conditions in

which the temperature was above the critical temperature for

water—cassiterite, topaz, and tourmaline, being specially

characteristic of this zone. Above the cassiterite zone should

come wolfram, which as these two minerals are sometimes inter-

mingled, is also probably of pneumatolytic origin. Above this

should come a zone of hydrothermal deposition characterised

by sulphide minerals such as those of copper, iron, lead and

zinc, with gold and silver, of which the copper and iron

sulphides tend to be deposited nearest to the granite. Higher

up still we may find barren quartz veins representing the

surplus silica, and these may be succeeded by hot springs

representing the final surplus of water.

This is, of course, the simple and ideal case pieced together

from the evidence of many localities in different parts of

the world. In practice, in any given case, some of the zones of

deposition may be missing ; in addition, as the general tempera-

ture decreases, each zone may recede towards the granite,

so that, e.g., minerals characteristic of the hydro-thermal zone

may be superposed on those of the pneumatol3'tic zone of

a somewhat earlier period of deposition.

In the following study of ore deposition in Singhbhuni,

Sikkim, and Mysore, we shall in each case find it reasonable

to attribute to intrusions of acid igneous magmas the intro-
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duction of valuable minerals into rocks of Dharvvar type.
It may well be asked how is it that, considering the vast area
or Peninsular India occupied by Archaean granitic gneisses

and granites, epigenetic metalliferous
Comparative scarcity of deposits are SO scarce ? The answerArchaean epigenetic ore- , \t_- ^- t p ^ - .

deposits in India. ^^ this question may be of great mter-
est. In the first place, the vast areas

of gneiss and granite represent in many cases merely the
deep-seated portions of batholiths, the upper parts of which,
with their metalliferous contact zones, which may have been
either in Dharwar schists or in pre-existing gneisses, have
long been denuded away. In the second place, it does not
follow that all granitic magmas in their original condition were
sufficiently rich in metalliferous constituents to yield ore-

deposits, or, if so, that the conditions of solidification were
favourable to the concentration of these constituents into

ore-bodies. But there may be another very good reason.

We have already suggested that a considerable portion of

the ** fundamental gneiss ''of India may be an older pre-
' Dharwar gneiss re-melted so as to

grrnit^r^
^""^ secondary

^^^^^^ ^^^ ^^ ^ j^^^^ intrusion. This
old gneiss doubtless lost its mother-

liquor, metalliferous contents, and mineralising agents, at

the time of its original solidification. Re-fusion could not put
these constituents back into the magma, except in so far as

portions of a metalliferous aureole may have been also

re-melted and assimilated in the granitic magma. This con-

sideration means that, whereas we may expect a primary
or virgin granitic magma to produce mineralisation of the

rocks into which it is injected, we can hardly expect this

of a secondary or re-melted granite.

In addition to the epigenetic ore-deposits discussed in this

^ ^ ^ , . section of my paper, there is a con-

depoSts?
^^ "'^ ' siderable number of small deposits of

copper, lead, gold, etc., scattered over

the Archaean terrane of India. It will be of interest in the

future to determine the extent to which these deposits are to

be regarded as due to post-Dharwar granitic intrusions and
the extent to which they are in any way related to the suggested

re-melted gneisses. Some of these deposits, particularly some
of the small lead and copper deposits found in Hazaribagh, the

Sonthal Parganas, and other parts of Chota Nagpur, are

associated with silicate minerals such as garnet, diopside and
tremolite, in such a way as to suggest that they may be con-

tact-metamorphic deposits ; if so, future research may point

to the necessity of establishing a sub-group of the epigenetic

. deposits to include such occurrences.

Let us now discuss in turn each of the three areas Singh-

bhum, Sikkim, and Kolar.
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1. Singhblium.
i

(See Plate II.)

In Singhbhum a great batholith of granite (theSinghbhum
granite) has lifted up the Dliarwar

Copper-ores.
rocks—chiefly phyllites and quartzites

which, consequently, as a rule, dip off the graoite. Approxi-

mately parallel to the N.E, and N. margins of this granite, but

contained within the Dharwars, is a belt of old copper workings,

which is continued to the west by further old workings associa-

ted with two other acid intrusive massifs, viz. the Akarsani

granophyre (possibly a hvpabyssal form of the Singhbhum
granite) and the Chakardharpur gneiss (a composite gneiss

constituted partly of older rocks and partly of intrusives

related to the Singhbhum granite and the Akarsarii grano-

.> Several miles to the north is a large intrusion ofvre

doierite known as theDalmi Trap and now altered to epidiorite.

This trap also exhibits parallelism to the copper belt, liut,

when we notice that, except at the S.E. end, the copper deposits

are all within four miles, frequently one or two miles or less, of

the granites, we appear to be on safe ground in attributing the

appearance of the copper in the Dharwars to the granite and

not to the trap. In the S.E. where the granite ceases, the trap

also comes to an end, but it seems probable that the granite

continues as a tongue beneath the Dharwars in this direction.

At intervals along the copper belt we find, intercalated in

the Dharwars, small lenticular bodies
Magnetite-apatxte-roeks. ^^ magnetite-apatite-rock, which are

specially abundant in Dhalbhum (at Patharghara, Badia,

Sunrgi, etc.) and are so closely associated with the copper

deposits that they often crop out in the sides of old work-

ings. At one locality (Sunrgi) the magnetite-apatite-rocks
"
are stained ^vith green and yellow in-

Uranmm.
crustations of torbernite and autunite.

On the dumps of the old workings are often found small

. fragments of pegmatitic and granitic
Pegmatite.

^^^^^ indicating the existence of apo-

physes of these rocks in the Dharwar sediments.

At Kalimati, some five miles north
Wolfram.

^j ^^^ granite, there is an isolated wol-

fram-quartz deposit, and, at a much greater distance, moderately

close to the Dalma Trap, lies the argenti-
Argeutiferous galena.

^^^^^^ ^^j^^^ ^^^^^.^ ^j Dh^dka in

Manbhum,

1 See map accompanying V, Ball's '* Geology of the Districts of

Manbhum and Singhbhum." Memoirs, OeoL Surv. Ind.y Vol. XVIII
(1880).
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In addition, various occurrences of auriferous quartz lodes

« ,

,

have been located, of which perhaps
the most noteworthy is that of Kundra-

kocha close to the southern boundary of the granite.

Perhaps, I should mention that the tendency of all these
mineral deposits is to occur in impregnated zones, lenticular

veins and lenses parallel to the lamination of the enclosing
phyllites and schists.'

In consideruag the distribution of these various ore-deposits

as a possible index to their source, we
Mineralisation probably ^^^ confronted with the presence of

clue to granite rather than , a e • • j. • .i

Dalma Trap. ^^^ ^^^^ ^* igneous mtrusives, viz. the
acid granites and granophyres, and the

basic epidiorites constituting the Dalma Trap and the numer-
ous dykes traversing both the Singhbhum granite and the
Dharwar schists. At first sight it might seem that either

of these sets of intrusives might equally well be regarded
as the source of the mineral- bearing solutions. But, in view of

our knowledge of such rocks elsewhere, we are compelled to

attribute the pegmatites and the wolfram-quartz deposit to the
acid magma, and the close association of the copper deposits'

and the magnetite-apatite-roeks with the Dharwar-granite
boundarv leaves little doubt that these minerals, as well as the

associated uranium, must also have emanated from the granite.

This leaves only the argentiferous lead deposits and the gold

deposits. As will be seen from the account given above of the

general order of deposition in a typical case, we might expect

lead, gold and silver to be deposited at a greater distance

from the source than, say. the copi>er-ores, and consequently,

nearer to the Dalma Trap, so that the proximity of the

argentiferous galena of Dhadka to the Dalma Trap may have
no genetic significance.

The auriferous veins of Singhbhum are widely distributed

and seem to favour by their proximity neither the acid nor

the basic intrusions ; but, in view of the fact that galena is

sometimes associated with the gold, and the fact that the evi-

dence in favour of the Singhbhum granite as an agent in pro-

moting the general mineralisation is strong, whilst that in

favour of the Dalma Trap in this respect is nil, I am inclined to

regard the barren quartz veins of Singhbhum and the gold and

argentiferous galena deposits as representatives of the latest

phase of ore deposition in this district. Maclaren, in connecting

the deposition of gold in Chota Nagpur with the basic intru-

sions, writes :^

" All things considered, we are brought to the conclusion

that the deposition of the gold in the veins resulted from

1 Rec, O.S.L, XXXVIII, p. 36 (1909) ; and XLII, p. 75 (1912).

2 Records. Oeol. Surv. Ind., XXXI, p. 81 (1904).
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the intrusion of this diabasic rock, but as to whether the
auriferous solutions were brought from below with the
igneous magma, or as to whether the magma simply fur-

nished the solvents that, on percolation through the
adjacent, presumably, sedimentary rocks, caught up their
already contained gold, we have at present no clue."

Although as shown above, I am inclined to look for the ultimate
source of the gold in the acid intrusives, it is not in the least
impossible that the later basic intrusions may have led to some
subsequent re-arrangement, with possible further concentration,
in some cases, of mineral contents already contributed to the
Dharwars by the granites.

Accepting as a working hypothesis the view that most of

Order of deposition.
*^^

^P^f
^"etic ore-deposits in the Dhar-

wars ot Smghbhum owe their origin to
the intrusion of the granites, we mav briefly notice the evi-
dence they afford as to their order of deposition. On the basis
of relative proximity to the granite, the pegmatites, magnetite-
apatite-rocks, copper deposits and uranium minerals pre-date
the gold and argentiferous galena, which is as we should expect.
Of the pegmatites and deposits near the Dliarwar-granite
boundary we may on a priori reasoning assign an earlier age to
the pegmatites than to the other deposits. Where the magnet-
ite-apatite-rocks and copper deposits occur together, the
chalcopyrite is found to replace metasomatically the magnetite
and the apatite. In the magnetite-apatite lenses themselves
the

_
magnetite is later than the apatite. The uranium

" micas " that occur on the magnetite apatite rocks are, of
course, surface secondary products, formed at the expense of
some primary uranium mineral not yet discovered. This leaves
only the Kalimati wolfram-quartz deposit. On account of its
greater distance from the Singhbhum granite than the copper
belt, we should attribute a slightly later age to the wolfram.
This would be a reversal of what is customary in other
countries, e.g. Cornwall, and the position of the wolfram
deposit may be explained in two ways: either the wolfram
represents a very early period of deposition, when the minerals
characteristic of a given zone were deposited further from the
source than at a later cooler period, or it may be due to an
underground extension of the dyke-like apophysis of the Akar-
sam granoph}Te, which has been traced for some miles to the
east. The rough order of deposition deduced for Singhbhum
IS thus as follows :

—
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Pegmatitic zone.

Pneumatolytic zone

Hydrothermal zone.

Oldest.

Pegmatites
[Wolfram-quartz veins]

Magnetite- apatite rocks
[UnknoAvn uranium mineral] ^

Chalcopj^rite

Argentiferous galena
Gold
Barren vein quartz

There wiU, of course, prove to be local exceptions to this

order.

2. Sikkim.

In Sikkim, numerous chalcopyrite-pyrrhotite lodes and
argentiferous blende-galena lodes have been discovered inter-

bedded with the slates, phyllites and schists of the Daling

series, regarded as equivalent to the Dharwars of the Peninsula.*

The area occupied by the Daling rocks is not large, and is

surrounded by gneisses, regarded as of younger age. In

addition, there is a granitic intrusion in the midst of the

Dalings. Basic igneous intrusions are rare. Copper deposits

have been found
view
The

in many parts of the Daling area, both

close to, and far from, the gneiss boundary; but, in

of the small area of the Dalings, this is not surprising,

copper and other metalliferous deposits are clearly epigenetic

A^ith reference to the Dalings, and, in view of the rarity

of basic igneous rocks, we are on fairly safe ground in attribut-

ing the minerals to the acid intrusives.

are comparable with those of Singhbhum, there

also marked differences.

tions

Although the condi-

are

Blende and galena are frequently

found in the chalcopyrite-pjTrhotite lodes, showing that the

sulphide minerals have not been so effectively separated as the

chaleopyrite and galena of Singhbhum, Both in Singhbhum
and Sikkim, the chalcop^'rite tends to be slightly auriferous,

but only in Singhbhum have separate gold lodes been found.

On the other hand, the copper of Sikkim is occasionally associa-

ted with bismuth, antimony, tellurium and cobalt ; and tetrady-

mite (Bi.TeJ and linnaeite (Co^S^) have been identified.

3. Kolar.

The gold of Kolar occurs in vems of blue or grey quartz

enclosed in the hornblende-schists of the Lower Dharwars of

the Mvsore Geological Department, and in intrusive relation-

ship to these hornblende -schists is a gneiss kno\^Ti as the

Champion gneiss by the same Department. In addition to

A Exact position of minerals in brackets uncertain

2 Bee, G.SJ., XLTI, p. 74 (1912).
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gold, the quartz contaias very small amounts of pyrite,

p^rrrhotite, arsenopyrite, blende, galena and chalcopyrite

.

Maclaren in his comprehensive work on gold, divides the

pre-Cambrian gold deposits of India into two groups, viz.

those of Archaean age associated with blue or grey quartz

in hornblende-schists of Dliarw^ar age as in Kolar and Hutti,

and those of Cuddapah age associated with white quartz found
in the Dharwar phyllites and chlorite-schists of Dharwar and
Singhbhum. With reference to the latter, Maclaren writes * :

—

*' In all cases it would appear that the auriferous solutions

have been set in circulation by diabasic flows and intru-

sions, but not even a guess may be made as to whether the

gold was brought to its present position by the uprising

diabasic magma or whether the diabasic and dioritic

intrusions found the schists already auriferous and served

only as carriers of heat and of solvent vapours."

For Singhbhum we have above adopted the latter alterna-

tive, if the intervention of these basic magmas is to be
admitted at all.

In the case of the older group of gold deposits, such

as those of Kolar, belonging to his Erythraean province,

Maclaren finds the evidence too scanty to permit of any
generalisation as to the source of the gold, and is content

to notice the association of these gold veins with hornblende-
schists. W. F. Smeeth and P. Sampat Iyengar * divide the

Dharwars of Mysore into a lower division consisting of dark
hornblende schists and amphibolites and an upper division

consisting of greenstones, chlorite-schists, calc-chlorite-schists

and talcose schists. They write {I.e., pp. Sand 9) :

—

" Maclaren has noted the above distinction between
the auriferous veins of the chlcritic and hornblendic rocks

and suggests that those of the hornblendic series are

much older than those of the chloritic series which latter

he conceives to be associated with the great igneous activity

represented by the numerous dolerite dykes which traverse

the schists and gneisses and therefore of post-Archaean age.

We are unable to agree with this latter suggestion. It may
be true that the dark veins in the hornblendic rocks are

older and more crushed than the white veins of the chloritic

series, but even this is by no means certain. The degree

of crushing is locally verj^ variable in both cases, and some
of the white veins show considerable signs of crushing and
movement, and appear to be older than many of the barren

veins of quartz and pegmatite which occur in the schists

1 Gold : Its Geological Occurrences and Geographical Distribution

p. 54 (1908).
^ (Mineral Resources of Mysore, pp. 7 and 8 (1916).
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and gneisses and which are intruded by the dolerite dykes.
The latter show no signs of crushing or movement whatever.
It must be remembered that Maclaren regarded the schists

as laid down on, and later thaU; the fundamental gneiss and
was therefore debarred from regarding the latter as a source
of the quartz and gold. We take the opposite view as
explained in the following section."

According to these authors (?.c., p. 10)

*^ The auriferous veins of the Kolar field are intrusive

into the schists and produce contact-metamorphic eflects

which are strikingly similar to those produced by the

gneisses, granites and pegmatites and strongly support
the view that the auriferous veins are igneous in origin and
to be regarded as one of the end-products of a granite

intrusion. Tongues of micro-granite which are regarded as

belonging to the Champion gneiss come into the Mysore
mine in close proximity to the Champion lode and the

quartz of the latter has been observed to penetrate

these tongues."
*•' On the other hand, the great mass of the Peninsular

gneiss cuts off both the auriferous schists and the Champion
gneiss while the pegmatite veins and cross-courses which cut

the Champion lode are probably products of the intrusion

of the Peninsular gneiss. The auriferous veins of Kolar

appear therefore to be subsequent to the Champion gneiss

and prior to the Peninsular gneiss (or some of it) and in

seeking a granitic origin for the gold-bearing veins the

Champion gneiss appears to offe.r a handy and suitable

source."

With reference to the white veins of the chloritic series,

these authors poiiat to the possibility of this also being due

to intrusives belonging to the Champion gneiss, but regard the

evidence as inconclusive. And should this auriferous activity

not prove to be attributable to the Champion gneiss, they write

{Lc, p. 11)—
'' There is, however, ample opportunity for the occur-

rence of later quartz veins of granitic origin in connection

with the intrusions of the various components of the later

Peninsular gneiss, to say nothing of possible later or earlier

acid relatives of the ultra-basic or other intrusives of

the Archaean period."

As there is no evidence in India of any genetic connection

between either hornblende-schists or epidioritic rocks and the

introduction of gold into the Dharwar schists, whilst there

appears to be fairlv good evidence at Kolar of the connection of

the gold with the" Champion gneiss, I am inclined to follow

Smeeth and P. Sampat Iyengar in actributing the auriferous
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deposits m the Dharwars ot India to the activity of acid rather

than of basic igneous rocks,

IV. Summary.

We may now summarise briefly the views expressed in

this address. Discussing the conflicting opinions of Dr. Smeeth
and Mr. Middlemiss as to the origin and relationships of the

Dhar\s'ars, we find it probable that the rocks constituting the

Dharwar formation are in part of sedimentary and in part of

igneous origin (extrusive lavas) ; most of the conglomerates are

of autoclastic origin ; and no undoubted case of the Dharwars
restmg with a basal sedimentarj^ conglomerate on an older

gneissic series has been found. The so-called "fundamental
on which the Dharwars often appear to rest, frequ-

ently shows intrusive relationships towards the Dharwars, and
consists partly of primary post-Dliarwar granites but is perhaps

>j

in part composed of pre-Dharwar granites or gneisses re-melted,

so that they now present intrusive contacts towards the Dhar-
wars, and must be treated from the stratigraphical point of

view as post-Dharwar. In fact, as far as we know, the Dhar-
wars must be regarded as the oldest known rocks in India.

On this basis the Archaeaas of India may be classified as

follows :

(1) the oldest gneisses—no known representatives
;

(2) the Dharwars
;

(3) the oldest gneisses re-melted and now post-Dharwar

;

(4) post-Dharwar intrusives^ comprising peridotites, gra-

nites, pegmatites, dolerites and gabbros (now epi-

diorite), and elaeolite-syenites.

This classification applies to what may be termed the

normal or Chota Nagpur tj^pe of Archaeans. In addition, we
have what may be termed the Eastern Ghats type characterised

by khondalites, the charnockite series, and garnetiferous

gneisses.

In discussing problems of ore genesis, I have confined my
attention to the Chota Nagpur type of Archaeans, and have
given brief accounts of the three chief groups of Indian Arch-

aean ore-deposits, viz.

(1) metamorphosed syngenetic sedimentary ore-deposits

represented (a) by the quartz-iron-ore rocks and
associated iron-ore deposits of Singhbhum, Salem,

Mysore, in part rearranged, and (6) by the gonditic

manganese-ore deposits of the Central Provinces ;

(2) syngenetic igneous ore-deposits represented by the

chromite deposits of Singhbhum, Mysore and Salem

;

(3) epigenetie veins and impregnations in the Dharwars
which, for three different areas, viz. Singhbhum,
(wolfram, apatite, magnetite, copper, argentiferous
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galena and gold) ; Sikkim (copper, iron, lead, zinc,

bismuth, antimony, tellurium, cobalt) and Kolar

(gold with very subordinate sulphides) seem to o\ve

their present position to the intrusive action of

granitic magmas, which are supposed to have pro-

vided the metals as end-products on cooling.

Noticing the wide tracts of the Peninsula of India occu-

pied by acid gneisses and granites and the comparative scar-

city of epigenetic metalliferous deposits, I have suggested the

necessity of distinguishing between primary granites discharg-

ing their metalliferous burden mto the intruded rocks, and

secondary or refused granites or gneisses, which are relatively

barren as factors in ore deposition owing to the fact that their

surplus metals, mineralising agents, and magmatic waters were

discharged at the time of the original intrusion. Conversely,

the association or otherwise of epigenetic ore -deposits with

granitic and gneissic batholiths in India may, on this hypothe-

sis, serve as an index in determining the primary or secondary

character of such batholiths.

Ore-deposits and minerals of economic value are compa-

rativelv scarce in the Eastern Ghats type of Archaeans, but

mention may be made at this pomt :

—

(1) of the manganese -ores formed by alteration of the

rocks of the kodurite series

;

(2) of graphite, which may occur in the khondalite series

;

(3) of quartz-magnetite-ores and small segregations of

ilmenite associated with the charnockite series ;
and

(4) of the monazite of Travancore, associated with peg-

matitic intrusions in the charnockite series, but per-

haps also occurring in this series itself.

EXPLANATION OF PLATE.

Plate II.^Geological sketch map of Singbhum showing

mineral deposits. Scale 1 inch = 8 miles.

The pegmatites considered as an index to the age of some

of the unfossiliferous rocks in the Indian Penuisula.—

By E. Vredenbukg.
Reasons are givea for believing that none of the Peninsular pegma-

tites are newer than the termination of the Dharwar period In some

instances where doubt has been experienced as to whether certain rocks

are of Dharwar or post-Dharwar age, the presence of pegmatite veins

would fix their reference to the Dharwars-

The distribution of ores of tungsten and tin in Burma.—

J H

By J. CoGGix Brown and A. M. Heron.

The increased demand for tungsten caused by the war has resulted

in the increased exploitation and prospectiri or wolfram

,rm
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in the same activity. In this paper, the authors limit their observations
to geological and mineralogical data and give a general idea of the situa-

tion, characteristics, and mineral associations, of the wolfram and cas-

siterite lodes.

They show that all the wolfram and cassiterite lodes in Burma are
closely associated with an intrusive granite found throughout the prov-
ince from the vicinity of the Southern Shan States to the extreme limit

of the Mergui district forming the cores of the mountain ranges known as
the Indo-Malayan system. The granite is of a very acid type and of a
remarkably constant composition and texture throughout the great dis-

tances it covers. It has been intruded into a series of ancient slates,

-argillites, clay-schists and silicified tuffs with subordinate quartzites and
conglomerates of unknown age, known as the Mergui Series in the
southern districts of the Tenasserim Division. The ores of tungsten and
tin, which are such characteristic minerals in the lodes associated with
this granite, have unquestionably been introduced from the granitic
magma. Some of the sources of these ores are pegmatites and greisens,
and this fact is held to give a clue to the presence of the same minerals in

true quartz lodes of the ordinary type.
Whilst the detrital or alluvial deposits occurring on hill slopes

adjacent to the parent lodes may carry both wolfram and cassiterite, the
true alluvial deposits as a rule carry cassiterite only, wolfram being
found only when tightly enclosed in a matrix of quartz. This is due to

the perfect cleavage of the wolfram resulting in its ready disintegration
on movement, with production of a comminuted form emmently suited
for chemical decomposition.

In different parts of Burma the mineral association of the ores is not
the same. Beryl has only been found at Byingyi in the Yamethin dis-

trict. At Mawchi in Karenni, in Thaton, and in parts of Mergui
tourmaline occurs, but it is unknown in the Tavoy lodes where fluorite

has a wide though scanty distribution. The statement that the lodes of
Tavoy are characterized by the occurrence of tourmaline and colurobite
is incorrect. The association of wolfram and cassiterite, with large
quantities of pyrite and with smaller amounts of other natural sulphides
in nearly every known locality, is a remarkable and sio^nificant fact.

Finally, the authors point out that there are vast tracts of country
lying between the known deposits of Burma which have been very imper-
fectly explored, and that the most promising situations in which to find
new lodes lie in and about the contacts of the smaller and narrower
granite intrusions, especially where patches of sedimentary rock still re-

main on their surfaces and prove that denudation has not removed the
upper contact zone and the underlying portions of the granite itself.

Some saussurite boulders from Kashmir—A studv i'l

saussuritisation.

—

By D. N. Wadia.
The writer describes a number of snow-white boulders of saussurite,

derived from the metamorphism of an original coarse gabbro (eupho-
tide). The chemical and microscopic study of these boulders reveals an
interesting series of mineral changes, commencing with the scapolitisa-
tion of the coarse felspar phenocrysts into meionite (sp, gr 2-74), the
alteration of this to a dense cryptocrystalline zoisite aggregate (saus-
surite), (sp. gr. 3*0), which in turn is observed to change completely into

grossularite (sp. gr. 3*5). The ultimate product in this series of altera-
tions is a dense, compact eclogite-like rock, composed wholly of garnet
with subordinate inclusions of epidote (clinozoisite) and fiom6 actinolitic
hornblende. The stages in the alteration—both the typical secondary
products formed, as well as the transitional stages in the process—are
dearly seen in the specimens and micro-sections. The associated ferric

minerals of the original gabbro (diallage mostly) have changed to

uralite, thence to serpentine and bastite.
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These observations support Weinachenk's conclusions that eclogitea

result through the intense contact and dynamic metamorphism of ^ab-

broid rocks a? an end-product of the changes initiated by saussuritisation.
+

On the discovery of basic and ultra-basic members of tlie

Charnockite series in the Central Provinces.

—

By K. A.

K. Hallowes.
Since the date when Sir T. H. Holland discovered and described the

Charnockite Series in several places in S India, naming them after Job
Charnock, the founder of Calcutta, other observers have met with them
both within and without the limits of the Indian Rmpire.

T. L. Walker found the basic group of the Charnockites represented

in the Kalahandi State, and also in Ganjam'and Vizagapatam.

Outside India, quartz-norites, belonging to the basic group of the

charnockites, from the Ivory Coast. French Guinea, and Liberia, were

described by Lacroix in 1910; still more recently J. W. Gregory, while

exploring the geology of Benguella in W. Africa, discovered mernbers

of the basic group of charnockites, which have been microscopically

examined by G. W. Tyrrell, who finds them to be hornblende-augite-

norites.

To the above localities for the charnockite series the writer is now
able to add the discovery made during 1917-18, of basic and ultra-basic

members of the series in the Central Provinces, where they were not

before known to occur; at several points along the Wainganga River

Valley, in the districts of Balaghat, Bhandara, and Chanda. are expo-

sures of these rocks, intrusive into hornblende and biotite gneisses.

They consist'of (I) biotite-norites, (2) augite-norites, (3) gametiferous-

augite-norites, (4) hornblende-augite-norites, and (5) pyroxenite^;.

These are composed of hypersthene. monochnic p>roxene (pale green

diopside), felspar (orthoclase, microcline, and labradorite), and quartz,

along with the accessory minerals garnet, biotite, secondary hornblende,

apatite, black iron ore and iron pyrite.

Some recent falls of aerolites in India.—5^ H. Walker.

The paper places on record the known facts concerning the falls of

four aeroUtes. Descriptions of the meteorites are given and they are

assigned to their places in the systematic classification.

Two aerolites fell in India during the year 1916. Of these the first

fell at Sultanpur, a village in the Bollia District of the United Provmcea,

on the 10th July. The total weit-ht of the material retrieved is 1.710-57

grammes and this weight is apportioned between five pieces. The second

aerolite fell on the 21st November in Rampurhat town m the Birbhum

District. It is an almost complete specimen with a weight of Uyyj

grammes^^^
two aerolites fell in India. One fell at Ranchapar, Sonthal

Par^anas. on the 20th February. Four pieces were recovered of a total

weight of 366-87 grammes. The other aerolite fell on the 3rd July at

Cranganore in Cochin State. 1,460-24 grammes of material have been re-

ceived by the Geological Survey and this weight is divided amongst six

fragments. The paper is illustrated by photographs.

A short sketch of the geology of Travancore and its

mineral resources.

—

By I. C Chacko.

Travancore may be divided longitudinally into
[^^;^. ^"^^^^^^^^^

the easternmost is the broadest, and consists <>^
^^^^^.f^^^^^^^^^^ ^^^

leptynites and members of the charnockite s^''^^^'
^^^^^J^^^^^^^^

and dolerite. This zone occupies the western slope of the Cardamom
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Hills and contains the most elevated ranges and liills of Travancore,
Anamala, the highest peak, rising to about 9,000 feet above sea-level.

West of this lies the zone of residual laterites rising to not more than 300
feet above sea-level and sloping gently towards the coast. Next comes
the zone of sedimentary beds known as the Warkala (Warkalii) beds.

Finally there is a coastal zone consisting of recently silted river mouths,
which a few centuries ago was a miniature Sunderbans.

The author takes the opportunity of discussing the definition of the
word laterlte and also gives an account of the occurrences in Travancore
of deposits of monazite, graphite, mica, and of sulphides of iron and
copper.

r

Sedimentary origin of the Dharwars.—5?/ A. Ghose.

The author refers to the divergent views at present held by Indian
geologists concerning the origin of the rocks of the Dharwar formation,

According to the geologists of Mysore, these rocks are, without exception,

of igneous origin, the pebbles being mere crush conglomerates ; but accord-

ing to investigations carried out in other parts of India, many members
of the Dharwar formation should be regarded as of sedimentary origin.

Structural and petrological evidence being apparently insufficient to

supply conclusive evidence as to the sedimentary origin of this ancient

series of rocks, the author refers to evidences of possible organic life,

particularly to carbonaceous material and to presumed contemporaneous
iron-ores and manganese ores, and also to certain markings on phyllites

from Sandur, which may possibly be either tracks or impressions of

organisms.

Note on ''lavas" formed by the burning of Coalseams.

—

By L. L. Fermor.
In a note read before the Mining and Geological Institute of India a

preliminary account has been given of curious scoriaceous rocks and
breccias produced by the fusion of the shales and sandstones associated
with coalseams, when the latter catch fire at the outcrop. A micro-
scopic study of these rocks has since been carried out and has revealed
the presence of cordierite, sillimanite, fayalite, pyroxene, plagioclase,
and iron-ore, typically as porphyritic crystals in a gla=^sy base. There
are many varieties of these rocks dependent on the composition of

the materials subjected to fusion; but, generally speaking, they may
be^ described as vitrophyres, quaUfied by the names of predominant
minerals such as cordierite-vitrophyre and sillimanite-vitrophyre.

A peculiar limestone from South Travancore.

—

By K. R-
Krishna Iyer and T. C. Chacko.

The authors describe a peculiar limestone from the Aramboly Pass
in South Travancore. The rock contains from 4 to 60% of carbonates,
of which the major portion is calcium carbonate, together with grains of

garnet, quartz, and iron-ores. The rock also shows a gneissic structure
and appears to have been formed in the belt of weathering by the meta-
somatic replacement by means of calcium carbonate of the felspars of an
original leptynite.

On the remains of carniv^orous dinosaurs from the Lameta
beds at Jubbulpore.

—

By C. A. Matley.
Since his announcement at the last Congress of the discovery of

bones of herbivorous (sauropod) and carnivorous (theropod) dinosaurs
near
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and found further remains of both groups of dinosaurs, of which he has

made as yet only a preliminary examination,

A considerable portion of the skeleton of a carnivorous dinosaur has

now been obtained, though unfortunately much of the material is broken.

It includes a cranial bone, parts of the upper and lower jawa and

detached teeth, about 30 vertebrae (mostly caudal and ranging \vith

interruptions to the tip of the tail) some chevron bones, a few ribs*

several limb bones, including a femur, tibia, fibula and humerus, carpal

bones, metacarpals or metatarsals, 5 ungual phalanges and 8 other

phalanges. There are also a large number of dermal plates, mostly small,

of which nearly 500 have been collected.

A few parts of a second individual were also found at the slightly

higher horizon which yielded Titanoasaurus indicus last year. They

consist of two teeth, three ribs and a vertebra.

The interest of these specimens consists partly in the fact that the

only carnivorous dinosaurian remains hitherto found in India are a few

teeth ascribed to Megalosauriis sp. and partly in the discovery of the

dermal plates. Apparently only one instance of a carnivorous dmosanr

being protected with dermal armoiir has hitherto been known. This is

the type specimen of Tyrannosaurus (Dynamosaurus) unperioaus from

the Cretaceous rocks of Wyoming.
The reptile appears to have been 20 feet or more in length, of active

habits with hollow well-fitted bones, a long flexible tail, sharp cutting

teeth, claws and strong hind limbs. It was probably adapted for running.

The teeth are megalosauroid but it does not belong to the genus Megalo-

aaurua.

Notes on the Pancliet reptile.—5?/ H. C. Das-Gupta.

This paper is divided into two parts. In part I a few bones of the

celebrated Panchet reptile obtained from the neighbourhood of Asansol

are described, and in part II the question of the systematic position

of the reptile is reviewed, as, of late, doubts have been raised regarding

its dicynodont nature. The conclusions arrived at by the author may be

summarized as follows :

—

(1) An examination of all the materials available shows that though,

without the discovery of an entire skull, the zoological posi-

tion of the Panchet reptile cannot be definitely settled, there

is no reasonable ground to suppose that Lydekker was mis-

taken when he placed the Panchet reptile under his new gene-

ric name Ptychosiagum= Ptychognathus, Owen. The only other

genus with which some of the Panchet bones agree is Oudeno-

don, but the presence of tusks shows that it cannot be assigned

to that genus. ,

(2) Some of the Panchet reptilian bones appear to have been wrongly

identified previously, and the restoration of the pelvic girdle

may possibly be modified.
, . , j x x ^

(3) Only one species of the Panchet reptile is known, and not two aS

suggested previously. „ , . xm i. u k«
(4) Following the rule of priority, the Panchet reptile should be

called Lystroaaurus orientalia.

(5) We are still in doubt regarding the habits of Lystroaaurtfs.

r

Note on a mammalian fossil from Bhavanagar (Kathi-

aw3Lv),—By H 0. Das-Gupta.

paper
detormina

tained at Hathab. The fossil is fragmentary, and no generic aetermin.*-

tion is possible. It is, however, interesting as being the first record of a
VAVX& Ai^ I^V'OOti^-tV/* J- w *^' J •iv-"— - — I

Gdj mammal obtained in Kathiawar.
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On the Inclination of the thrust -plane or reversed fault
between the Siwalik and Murree zones of formations,
near Kotli, Jammu province.

—

By C S. Mtddlemtss.
Describes, by reference to data derived from geological details laid

down on the new V=z\ mile contoured sheets by the Survey of India, the
accurate angle of inclination of the above, a result which is widely different
frono what has generally been assumed in similar Sub-Himalayan sections
elsewhere.

The succession of the tertiary marine faunas in the East
Indies, based principally on a study of the siphonostoma-
tous gastropods.

—

By E. Vredenburg.
A detailed analysis of the molluscan fauna clearly settle the lower

eocene of the Ranikot of Sind, the upper limit of which corresponds with
the Cuisia.n. It is equally certain that the Khirthar is the equivalent of
the Lutecian. The intercalation of a well-developed stage » locally termed
the Laki, indicates that the Indian sequence contains an additional
term missing, or imperfectly developed, in the classical exposures of the
Anglo-Parisian region. Reasons are given for considering it equivalent
to Lemoine*s *' Laonnian" of the Paris basin, and to the Lybian of Egypt.
This stage appears to be well developed in the Mediterranean countries
where it has been mistaken sometimes for the lower eocene, sometimes
for the Lutecian. The Bassein stage of Burma is upper eocene and
corresponds with the Nanggulan Series of Java.

The Nari fauna coincides largely, on the one hand, with theoligocene
fauna of Europe, on the other hand with that of the Yenangyaung stage
(amended) of Burma, whose oligocene age is thereby established. In a
similar way has been estallished the lower miocene age of the Gaj
fauna, and its synchronism with the Prorae stage of Burma, and with the
Rembang and Njalingdun series of Java. Typical marine representa-
tives of the ** upper miocene" (mainly vindobonian) Tjilanang series of
Java are not known in India. The Mekran and Karikal faunas of India
closely correspond with the pliocene Sonde series of Java.

Two new fossil localities m the tertiary rocks of the Garo
Hills.—5?/ E. S. Pinfold.

The fossil localities described are on the southern borders of the Garo
Hills; the first is four miles north of Dalu on the road to Tura and the
second is one mile southwest of Bagmara and about half a mile west of
the Summessary River. Although the localities are thirty miles apart
the conditions of occurrence are similar and most of the species are com-
mon to both; it seems reasonable to assume therefore that the fossilifer-
ous bed in the two localities is of the same age. The absence of similar
beds from the intervening sections examined may be due to the poor state
of exposure—naost of the area in which the rocks might be expected to
occur is under alluvium.

a"^^
^ock containing the fossils is a blue shale with thin concretionary

hard bands. The fossiliferous zone in both localities is not more than
two feet in thickness and in each case only a single fossiliferous band was
observed. Thi-^ was crowded with fairly well preserved shells, chiefly gas-
tropods and lamellibranchs. The horizon is near the top of the sandstone
and shale series which overlies the nummulitic limestones. The prevail-
ing dip is southerly and the occurrence of the fossiliferous bed at the
southern border of the hills indicates a position amongst the highest rocks
exposed in the Garo Hills.

Mr. Vredenburg, who has kindly undertaken to examine the fossils,
reports that there is every reason to conclude that the rock in which the
fossils occur is contemporaneous with the Gaj of Western India and there-
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fore lower miocene in age. Rocks of this age have not previously been
recognized definitely from any part of Assam.

Note on the marine fossils collected b\^ Mr. Pinfold in the
Garo Hills.

—

By E. Vredenburg.
The fossils collected by Mr. Pinfold consist chiefly of gastropods and

lamellibranchs, the greater proportion amongst which are specifically un-
determinable. Amongst the forms sufficiently well preserved for identi-
fication, some represent species hitherto undescribed, while the ma-
jority are specifically identical with shells characterizing? the Prome beds
of Burma, equivalent to the Gaj of Western India and ** lower miocene "
of Java. There is every reason to conclude that the strata containing
these fossils are contemporaneous with the Gaj of Western India, and
therefore lower miocene in age.

Section of Medical Research.

President W
M

Presidential Address.

'' The Next War." Man versus Insects.

I have much pleasure in welcoming you to this first meet-
ing of the Medical Research Section of the Indian Science
Congress. It is surely a good omen that this section of the
Congress holds its inaugural meeting at the close of the Great
War, Men's mmds and thoughts have been concentrated for
four long years on devising means and methods of winning the
war. Enormous sums of money have been spent in attaining
this end and countless lives have been sacrificed in the great
struggle. But now all is changed. Attention is directed to
the repair of the damage which has been wrought. The air is

full of schemes for reconstruction. Energy is now turned
away from creating appliances for destroying human life and
is devoted to planning measures for conserving it. One war
has ended but another has begun. Men have ceased to kill

each other and are now taking cognisance of their common
foes.

The last war was won after many painful failures ; success
has only been attained after careful preparation and qualifica-

tion for the task—a task which was at first greatly underesti-
mated. Let us hope that the lessons we have learned will fit

us for that Next War, which is the subject of my address to-

day ; it is a war against insects and disease.

The title of mv address is borrowed from an article which
9J

appeared some months ago in the '' Nineteenth Century Mag-
azine '' by Sir Harry Johnston in which he pleaded for a wider
knowledge of the subject of Entomology. He drew attention

to an excellent popular account of the subject contained in a book
entitled '* Insects and Man" by Mr. Eland and he says, " All
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public servants of every degree and every brancli of state

emi:)loyment should pass an examination in this work or m the

more detailed, more abstruse studies from which it is derived."

He shows how necessary this instruction is in the following

words :
" The frightfully damaging part that can be played

by insects in all the crises of humanity, in all extraordinary

conditions of life, is brought home to us by the present war.

The drawing together of men from the humblest habitations

in the kingdom has caused the comfortable living amongst the

middle and upper classes to realize our national crime in hav-

ing so long tolerated the shocking housing conditions of
^

the

mass of our people" " life under these conditions," he

continues, "results in able-bodied men and women being

carriers of bugs, fleas and lice either on their persons or on

their garments or belongings. Immediately following this dis-

covery comes something worse than sleepless nights from the

attacks of vermin, comes illness, perhaps death from insect-

conveyed diseases. This misery of vermin will at any rate

stand out prominently amongst the many forms of wretched-

ness caused by the present war." " I well remember," he says,

" when war was first declared and recruits began to lloek into

the barracks and the depots, in an old grey Sussex town, the

horror inspired amongst those who were new to the Army by

the blankets served out for the recruits to lie on, or to

serve as bed coverings They were found to be swarmmg

with lice and bugs. Such a c'ondition had not seemed of any

importance to the quite unsqueamish non-commissioned officer

of the type in charge of military stores, and a matter of no

moment to the higher placed ofhcial whose department at the

War Office superintended military equipment. We can most

of us remember the real good done to some of our London and

provincial prisons by the first imprisoned suffragettes, who, as

soon as they were released, spoke of the cockroaches, the bugs,

and the lice tolerated in His Majesty's gaols, all of them in

some way or another conveyers of disease."

Truly the old proverb " To be out of sight is to be out

of mind " could not be more fittingly applied to any other

condition of life. Those who dwell in high places know very

little about the torture and suffering of the poor ;
they may

strive to do many things for them, but they do not know how

to bring health and happiness into the lives of the humble. In

short, as Sir Harry Johnston says, " for the Next War as for

that we are now waging against a human enemy of civilisation

and happiness we must be equipped with a modern and essen-

tially practical education." We may not all perhaps agree

with Sir Harry when he suggests that " the whole curriculuni

of our schools wants overhauling and that instead of Euclid

should be taught Entomology or the science of insects ;
instead

of puzzling over Algebra boys and girls should be well-grounded
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in elementary zoology, botany and chemistry "
; but most of

us will be in sympathy with him when he remarks that *' no
farmer should be allowed to farm who cannot satisfy a countv
board that he understands the elements of hygiene and the
cause and effect of disease generated in manure and farm-yard
filth. This very filth is misplaced energy which should be
stimulating crops, not poisoning food, drinking water, and tho
blood in our vems. Eventually/' he continues, "we shall
conquer if we realize in time the seriousness of this war against
the Arthropod; as no doubt we shall get the better oi the
Teuton and the Magyar if we brush aside half-measures and
cease to tolerate incomi^etency, inadequate education and the
evasion of responsibility."

Gentlemen, we have won what has been called the Great
War because we learned the truth of this last statement and
acted on it. Will we in India learn the necessity of acting
likewise in order to win the Next War, the war against insects
and disease ? This is a war against a foe which has inflicted
more misery and suffering than the ruthless enemy that has
been overthrown in the great war which has just ended.

I have given to insects the first place among our enemies
because, in India at least, two-thirds of the preventable
diseases can be attributed to their agency. It is for this reason
perhaps,^ that during twenty-years of my'service in India much
of my time and attention has been devoted to researches con-
nected more or less directly Avith insects. I Yevj well remem-
ber Avhile on my first voyage to India reading of Ross' great
discovery—the share which mosquitoes take in the spread of
malaria. I had then quite recently completed my college
course but had little practical knowledge of insects. I had
learned how insects were divided into a number of groups, I
had learned that they had six legs and that many of them went
through a complete metamorphosis during their life, but I had
no idea what a mosquito was like, nor did I know any-
thing of its life history. Although I sought for literature
on the subject, I was nearly two years in India before I dis-
covered Dr. Christy's little book on mosquitoes. Subsequently I
obtained Colonel Giles' work and entered into correspondence
with him. From his private means he supplied me with an
outfit for collecting and preserving mosquitoes; he thus en-
couraged me to take an interest in the subject so that when I
was transferred to Ellichpur, a very malarious station, to take
medical charge of a regiment and a small civil surgeoncy, I was
able to discover a number of new species of Anophelines. I
had an opportunity to study the habits and breeding places of
this malaria-carrying group of mosquitoes and in due course
submitted a report, through the usual official channels, recom-
mending measures for the destruction of fever-carrying mos-
quitoes bv training the river which oassed through the Canton-
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ment. I also suggested that a part of the hospital should be

protected by wire gauze to prevent mosquitoes becoming in-

fected by biting patients suffering from malaria. Nothing

came of this report but some time afterwards the P.M 0., or

Principal Medical Officer as he was then called, came to stay

with me and I availed myself of the opportunity to ask him

about the report. He Avas very candid with me and told me
that my proposals were much too costly to be undertaken ; he

described how, when his head clerk, who had not been ac-

customed to receive such an elaborate report, asked him what

was to be done with it, he replied '" File it, Bacharam." That

was my first experience of research in India.

My ardour might have been damped had 1 not shortly

after met Stephens, Christophers and James who were working

at malaria under the auspices of the Royal Society of London

and who had independently discovered some of the same species

of anopheles in other parts of India which I had found in

EUichpur. A very successful conference organized by that

enthusiastic member of the Indian Medical Service, Colonel

Buchanan, closed for the time being my work in connection

with mosquitoes.

I next transferred my attention to plague, and, being

greatly impressed with the work of Ashburton Thomson in

x\ustralia, tried to learn something about fieas. It was not

till I arrived in England on leave some time later that I ob-

tained an introduction to the Hon'ble Charles Rothschild, from

whom I was able to learn something about these insects. After

my return to India, when on the point of attaining success in

this new line of investigation, I was transferred from Bombay
to the other side of India. A little later 1 again returned to

Bombay and continued my researches on rats, fleas and plague

during such time as I could spare from my duties in connection

with the reorganization of the method of manufacturing anti-

plague vaccine. Colonel Bannerman, who was then the Direc-

tor of the Laboratory at Parel, fought hard to secure a small

sum of money to build godowns in which to carry out certain

experiments connected with plague. About this time Dr. C. J.

Martin passed through Bombay on his way to England; he

was impressed with the work he saw at Parel and gave me
much encouragement. A little later an official in high authority

passed through Bombay from Simla on his way home. He too

un
knew

more about plague than the men on the spot and threw cold

water on our schemes. In time, however, the

sanctioned but they were not completed till the Plague Re-

search Commission was appointed. This Commission worked

under the auspices of an Advisory Committee in England which

was furnished with funds bv the India Office. Dr. C. J. Martin,
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who had much to do with the initiation of this scheme and
with the selecting of the workers, chose an admirable team,
each individual was endowed with different qualities and the
whole team made a splendid working partv under the leadership
of the late Major Lamb. The Advisory Committee never failed
to comply with all reasonable requests for financial assistance
made bj^ the workers in India. The workers themselves
decidedto co-operate together and publish all their work in the
comnion name of the Plague Research Commission. The result
of this Commission's work is well known to you all : through
their efforts more is known about plague than probably any
other disease.

I have taken the liberty of recounting some of my personal
experiences in connection with research, for I think valuable
lessons can be drawn from them. It was obvious some years^

ago that the Government of India took little interest in re-
search : the success of the Plague Research Commission, however,
did much to change this attitude. The Research Fund Asso-
ciation has been established and is supported by Government.
The funds are distributed on the advice of a Scientific Advisory
Board which came into being shortly before the war. The ac-
tivities of this Association have been somewhat hampered on
account (f the war but good work has been accomplished.
Reorganization is contemplated which will result in closer co-
operation between the different branches of medicine. Fvcview-
ing some of the work of the Plague Research Commission at a
ver^' similar gathering to this held in Bombay in the year 1911,
I said:

—

'' It will be convenient in a brief review of this kind
to consider separately the work done in the laboratory and that
accomplished in the field and in the hospital. These different

departments of the work, however, cannot be regarded as dis-

tinct from one another, any one branch of the work could not
be pursued profitably without the assistance and co-operation
of the other. We have referred to this matter because we
think it is one which should be seriously considered by this

Sanitary Conference, It appears to us that at the present
time in India there is too great a tendency to confine work and
workers to special departments so that there is an absence of

mutual co-operation in the different departments—the sanitary,

the bacteriological and the clinical branches of our profession

are becoming too specialised. There can be no reason why a
sanitary officer should not be a good doctor, and we are certain

that neither the sanitary oflficer nor the clinician can carry out
their work successfully unless tbey are bacteriologists. The
fruitful work of the Plague Research Commission has been
largely due to the fact that the laboratory work has been com-
bined with work in the field and in the hospital."

But, Gentlemen, co-operation is not enough. During the

course as
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>>
wanted to win the war was "'' men. mouev^ and munitions.

Well that is exactly what is wanted to win the Next War.
Men are wanted ; but even more than men, leaders of men

are re-^uired. We want generals and particularly A General.

The army of the Medical Profession is an undisciplined army
without unity of command. This is eminently true of that

branch of it which is concerned with research. In this force

each individual works on his own ; there is not enough platoon

and company training ; there is little esprit de corps. One man
hurries into print because he has done a little piece of work^

another hastens to let the world know that he has made a

particular discovery, first A bodj^ run on these lines is a

mob not an army ; the leaders, if there are any, are the

men who shout the loudest, who beat the big drum ; they are

often not the men who do the best work. The system of

publishing papers in an unlimited list of journals and, that

veiled form of advertising, the systematic distribution of

reprints, calls for reform. The publication of carefully prepared

reviews within recent years has made these methods of

communicating information unnecessary. Work ought to be
suggested, encouraged, developed and judged by experienced

leaders. Post-graduate schools must be founded to train men
and w^ork them in teams. Progress in medicine is so rapid

now-a-days and the field of work is so extensive that post-

graduate study is essential, I am of opinion that any credit

for successful work should go to the post-graduate school,

not to the individual men who do the work. The units in

the Army do their work, not for self-glorification, but for their

regiment. Of course, in exceptional circumstanoes, an indivi-

dual may be rewarded but the reward should come through
his school and not through the press. The men in the school

are best fitted to know the true value of anv worker. These
post-graduate schools must not confine their attention to

one particular branch of medicine but, to be successful, they

should include on their staff, hospital, laboratory and field

workers ; they should train men in all branches of medicine,

and those scholars who show the greatest aptitude for a

particular line of work should be selected for that work.
Money will be required. This is the most necessary

item in carrying on the war against disease. Without money
neither men nor munitions can be secured. The amount
of money required for any particular work will depend on
the magnitude of the work ; a proper estimate of the task

to be accomplished must be made. Unfortunately in meiicine
the task is almost always underestimated and in consequence
expenditure of the small sums available yield disappointing
results. On account of our limited resources an attempt
should be made to concentrate the fighting

;
guerilla warfare is

only adopted by the vanquished. As well might we attempt to
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bund the course of a great river with sandbags as attempt
to fight disease with inadequate resources.

The foes we have to fight are invisible and well entrenched,
their movements are strictly secret. Research workers will
form our air force; they will observe the effect of our fire
and co-ordinate all our movements. The Sanitary staff will
form our artillery; they must be overwhelmingly strong to
encompass our enemies. They must be able to lay a barrage
agaiast the advance of our foes or prepare the wa^' for our
infantry which will constitute our main strength. Our infantry
is the great body of general practitioners.

On a single occasion only, in the history of medicine in
India, has an adequate measure been made of the task
which had to be accomplished in fighting a disease; that
occasion was the introduction of vaccination for the prevention
of small-pox. A scheme was then thought out and money
was provided. Even now more than half of the total sum
expended on the prevention of disease in rural India is

absorbed in fighting this one disease. The fight has been fairly
successful but there are many other diseases to be fought and
the funds available are msufficient to deal with them all. The
prospect of success would be brighter if more money was
forthcoming for the fight but with limited resources efforts
must be concentrated on one or two diseases only. The
diseases which are transmitted by insects are eminently suitable
for selection. Malaria, plague, typhus and relapsing fever,
to mention only a few insect-transmitted diseases, were at one
time common in Europe ; they have been practically banished
from these shores. It is not an impossible task to banish or at
least greatly lessen the prevalence of these diseases in India
which claim annually more than a million lives.

But, again, let me say, we must thoroughly understand
the strength of our enemy and our preparation and resources
must be ample to maintain the struggle. In twenty years
more than ten million lives have been sacrificed to plague,
an easily preventable disease. The economic loss sustained
on account of plague can hardly be exaggerated. It cannot be
too clearly recognized that money spent on efficient health
administration is in a very special sense remunerative.

Munitions are required to win the next war. This is an
axiom that needs little explanation- India has been provided
very badly in the past with medical munitions. Every medical
man should possess a microscope ; it is an instrument even
more useful and necessary than a stethescope in tropical
countries. How few medical men use this instrument ; they
must leani.

In concluding this address I wish to express the hope that
the lessons of the late war will not be lost on the medical
and scientific professions. The calling to which, Gentlemen,
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you and I belong, will provide the soldiers and the generals of

the future ; and the struggle upon which they are to be

engaged will be as glorious as that now so happily past. The

object of the late war was the liberation of the world and the

triumph of international good faith ; the object of the next

war is the amelioration of the world and the triumph of

organized intelligence. In this endeavour the State and the

public are interested as vitally as ourselves, for it is they

we serve ; but the support of the one and the confidence of the

other will be gained only if we, the medical profession, prepare

to abandon the futilities and half-measures with which we have

been content in the past ; if we resolutely determine no longer

to tolerate incompetence, evasion of responsibility, or inade-

quacy of education in our midst ; and if we will display in the

future a sense of public duty^ and an appreciation of the

magnitude of the task that lies before us, whereby alone we
may aspire to greater victories and more lasting triumphs than

the world has hitherto seen.

The breeding places of Phlehotomus in Lahore.

—

By J. L.

Mttter.

The difficulties in locating the breeding places of Phlebotomns are

due to the fact that the larvae and pupaa escape detection owing to their

minute size and colour.

The examination of material under a binocular microscope gives the

best results and is the only means of seeming a larger number of larvae

and pupae.
The breeding places of Phlebotomus are not restricted to any particu-

lar sites in India, such as cellars, rubble walls, caves, latrines, etc., but

these flies are capable of breeding in any place where the conditions are

favourable.
The necessary conditions are darkness, a certain degree of moisture,

and the presence of decaying vegetable matter, which must remain undis-

turbed for some time.

The conditions of breeding places slightly vary in different species.

The papatasii require a certain amount of darkness, but this condition is

not essential in the case of Tninutus.

The suggestion of Capt. Marett of a host being probable is incor-

rect, as the whole cycle of development is passed in decaying vegetation

and earth.

The results of a mosquito survey of Indore City.

—

By
M. 0- TiRUNARAYANA IYENGAR.

The paper deals with the different breeding habits of mosquitoes

found in Indore City and their prevalence in relation with the environ-

ments. It also includes an ecological study of the aquatic plant-life and
algal-life which to a large extent determine the particular species of

mosquito breeding in the water. Other aspects of aquatic biology are

also dealt with.
Five Anophelines, namely Anopheles rossi, A. culictfacies ^ A. stephen-

»», A. fuliginoaus^ and ^. harbiroatria , breed in the rivers and nallas of

Indore in large numbers. There are various causes for such a favourable

condition of the waters. Abundance of aquatic vegetation, semi-aquatic

and sub-aquatic ; AlgEe. The different kinds of algas found in Indore
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rivers; their distribution in relation to the nature of the water; their

importance as providing food and shelter to mosquito larva?.

Contamination of the river with sullage takes place by the inflow of

the City's drains into the riv^er ; but puch a contamination does not
exclude the malarious varieties of the anophelines, as it does elsewhere.
This is due to the process of self-purification of the streams as a result of

various factors, physical as well as biological; increase of aquatic veget-
able growth as a result of the contamination ; exclusion of larvicidal

fishes.

A study is made of the comparative prevalence of the different spe-

cies of anophelines in relation to the variation in dissolved impurities in

the waters ; the rise and fall of tlie different species as shown by a graph.
The mosquitoes in relation to disease; suggested methods of control

;

control of aquatic vegetation and algal growths. Experiments on the

larvicidal capacity of some Indore fishes belonging to the genera Haplo-
chilust Barbiis and Nuria. A discussion on the usefulness of aquatic
birds like ducks and geese.

Hj^drocyanic acid gas as an insecticide.

—

By W. Glex
LiSTON andS- N. Gore.

The officers of the Parel Laboratory have for some years been engaged
in the study of a variety of insecticides, with the result that a num-
ber of useful means for destroying insects have been devised each of

which is applicable for use under special circumstances. Of oily contact

insecticides kerosene oil or hydrocarbon emulsion have been found very

effective. Cunningham's method of killing fleas by laying articles con-

taining these insects on a layer of sand exposed to the heat of the sun's

rays has also proved to be very useful. A number of gaseous insecticides

have been tested by Gloster, Stevenson, Taylor, Listen and Gore, Of
these gaseous insecticides carbon monoxide, formalin and sulphur dioxide

were found to be of little practical use while Hydroc^'anic Acid Gas, used

within the limit of temperatvire found in Bombay, has been proved to

be effective in killing the eggs, larval, pupal and imago stages of insects.

Much ingenuity has been expended in devising methods for applying this

gas to practical purposes and whde much yet remains to be done to per-

fect the methods, considerable progress has been made.
One of the most important steps in the development of these methods

has been the use of solutions of potassium cyanide and sulphuric acid

for generating the gas. Experience has shown that the most convenient

concentration of these solutions for use is 33'3% strength of each in water.

AH that is required to effect the convenient generation of the gas is to

pour the two solutions into separate vessels and to allow the fluids to

mix slowly in an open dish placed ^vithin the room. The solutions are

passed into the room which is to be treated through tubing and they are

allowed to run into the room at the same rate from each vessel. The
two tubes conducting the solutions into the room open immediately

over the flat dish fixed in the room. The whole apparatus can be fixed to

the door of a room as is shown in the |)lan.

An arrangement of this kind is eminently suitable for small rooms of

from 100 to 500 cubic feet capacity but when larger rooms have to be

used more elaborate arrangements for convecting the gas through the

room are required. The arrangements adopted for a large room for de-

lousing the kit of soldiers is shown in the next plans.

The quantity of chemicals required for one hundred cubic feet of

space to be treated are half an ounce each of potassium cyanide and stroi^

sulphuric acid. It is important to note that the potassim cyanide is

pure. Under satisfactory conditions where there is very little loss of gas

by leakage from the room and when the room is empty, half an ounce

of potassium cyanide mixed in this way with half an ounce of sulphuric
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acid will give approximately 110 parts of HCN per 100,000 parts by
volume of mixed gase=i in the room,

Now it has been found that 30 parts of HCN per 100,000 parts of air
within a room will suffice to kill all stages of development including the
eggs of bugs and lice provided an exposure of two hours is given at that
concentration. It has been observed that when a room is filled with
clothing the concentration of the gas very appreciably decreases ; it is

necessary therefore, when large rooms containing clothing are being
treated, not only to convey the gas to different parts of the room but
alao to provide means for estimating the strength of the gas contained
within the room. This has been effected by the arrangement which is

illustrated.

Half a cubic foot of the air within the room is withdrawn by means
of an aspirator; the air, as it is drawn from the room, is passed through
a weak solution of caustic soda. The solution very rapidly absorbs the
HCN gas contained in the sample and the concentration of HCN in the
solution can be estimated by means of a standard silver nitrate solution
using potassium iodide as an indicator. The standard silver nitrate
solution is of such a strength that 1 c.c. = 10 parts of HCN per 100,000
parts of air when the quantity of air withdrawn is half a cubic foot. The
standard solution i?^ made by dissolving 5 114 grammes of silver nitrate
in 1 litre of distilled water.

A series of experiments have been conducted by Dr. Gore with the
assistance of Mr. Aknla using a small experimental chamber of 200 cubic
feet capacity and testing the effect of different concentrations of the gas
for different periods on the eggs, larval and imago stages of lice bugs
and cockroaches- The results of these experiments are recorded in the
subjoined table.

The experimental chamber will be on view at the Conversazione and
demonstration of the method of working it will be given.

This gas can conveniently be used for the destruction of bugs, lice

and other vermin in beds, in clothing and in furniture. No hospital in
India should be without one of these very useful vermin-killing rooms.
The method of working is very simple and can be used without danger if

attention is paid to certain very elementary precautions.
The cost of treating 1,000 cubic feet of space at pre-war rates

amounts to four annas only. The gas has the great advantage that it

does not injure the most delicate fabric and does not corrode metals.
Small traces of the gas are easily detected by the nose ; delicate chemical
testd can also be applied. Mammals as compared with many insects are
relatively less sii^ceptible to the poisonous effects of the gas. Birds are
very easily killed by concentration of the gas which are harmless for men.
A sparrow may be used to indicate when a place containing the gas is

safe to enter. Inhalations of small quantities of gas for long: periods, e.g.

when working with it does not cause toxic symptoms. In this latter

respect HCN has a great advantage over nearly all other poisonous gases.

The pathogenesis of deficiency disease,

—

By R. McCarei-
SON.

Colonel McCarrison recounts the results of his experiments on feed-
ing pigeons on a diet consisting solely of

f
olished rice ; that is to say, on

a diet composed mainly of staich, with less than 10% of protein and with
complete atsence of accessory food factors One hundred and sixty-eight
of these birds developed polyneuritis avium within the period of the ex-
periments. The heart's blood and the internal organs of one hundred
and forty-two birds so fed were examined bacteriologically at autopsy;
of these ninety-four were found to have had concurrent septicaemic infec-

tions of various kinds, while the heart's blood and organs of forty-eight
were sterile. Four out of one hundred and forty-two had tubercular
disease of the Ixmsrs or abdominal viscera, or both.
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Seventy-two pigeons were employed as controls ; the blood and in-
ternal organs of sixty-three were examined bacteriologically at the time
of death. Six were found to have septicsemic infections of various kinds.
Two had tubercular peritonitis. The incidence of tubercular disease in
the pigeons employed was thus 2-7%. The organs of a large number of
these birds were weighed immediately after death.

The following conclusions have been reached as a result of clinical,
anatomical, histological and bacteriological observations;

—

!. The absence of certain accessory food factors from the dietary,
improperly termed ' anti-neuritic/ leads not only to functional changes
in the central nervous system hut to similar clianges in every organ and
tisstte of the body. The morbid state to which their absence gives rise
is not a neuritis.

2. The symptom-complex resulting from the absence of these
substances is due {a) to chronic inanition, (b) to derangement of fvmction
of the organs of digestion and assimilation, (c) to disordered endocrine
function, especially of the adrenal glands, and (d) to malnutrition of
the nervous system.

3. Certain organs undergo hypertrophy; others atrophy. Those
which hypertrophy are the adrenals. Those which atrophy, and in the
order of severity named, are the thymus, the testicles, the spleen,
the ovary, the pancreas, the heart, the liver, the kidneys, the stomach,
the thyroid and the brain.

4. The enlargement of the adrenals is a true hypertrophy in so far as
it is associated with a proportionate increase of the glands' adrenalin-
content. The quantity and quality of ndrenalin in the hypertrophied
organ is, area for area, approximately the same as that found in the
adrenals in health. The hypertrophy is equally well-marked in both

5. (Edema has invariably (100%) been associated with great hyper-
trophy of the adrenal glands, while 85% of all cases having great
hypertrophy of these organs had oedema in some form. The amount
of adrenalin, as determined by physiological methods, in such cases
has been considerably in excess of that found in cases not presenting this

symptom, and greatly in excess of that found in normal adrenals.
6. The oedema of inanition and of beri-beri is believed to be initiated

by the increased intracapillary pressure which results from the increased

production of adrenalin, acting in association with malnutrition of the
tissues. Failure of the circtdation and venous stasis may subsequently
contribute to it. Age is an important factor determining its occurrence.

This finding is held to account in great measure for the occurrence of
** war oedema " amongst prisoners of war in German3%

7. Wet beri-beri and dry beri-beri are essentially the same disease ;

the former differs from the latter in the greater derangement of the

adrenal glands.
8. Gastric, intestinal, biliary and pancreatic insuflBciency are

important consequences of a dietary too rich in starch and too poor
in **vitamines" and other esteutial constituents of the food. It is

suggested that some of the obscure metabolic disorders of childhood might
be examined from this view-point as well as from that of endocrine gland

starvation.

9. A state of acidosis results from the absence of so-called "anti-

neuritic vitamines"; this state is due to the imperfect metabolism

of carbohydrates and to acid fermentation of starches in the intestinal

tract. Clinically, it is evidenced by progressive slowing and deepening of

the respirations.
/* • r

10. Great atrophy of muscular tissues results from deficiency of

accessorv food factors ; it is due in part to the disturbance of carbohydrate

metabolism in consequence of disordered endocrine function, in part

to the action of the adrenals in supplying blood to the vegetative organs

of the body at the expense of the muscles.
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11. Profound atrophy of the reproductive organs is an important
consequence of ' vitaminic ' deficiency. It leads to the cessation of the
function of spermatogenesis. In the human subject such degrees of
atrophy would result in sterility in males and in amenorrhcea and sterility
in females. This finding is held to account in great measure for the
occurrence of *• war amenorrhcea."

12. The central nervous system atrophies little ; paralytic symptoms
when they occur are due mainly to impaired functional activity of nerve
cells; much more rarely to their degeneration.

13. It is thought that, because of their atrophy out of all proportion
to other tissues, the thymus, the testicles, the ovary and the spleen
provide a reserve of accessory food factors for use on occasions of
metabolic stress. This reserve, however, is rapidly exhausted.

14. The bones are thinned and there is a loss of bone-marrow.
15. The red cells of the blood are diminished by about 20%.
16.^ The whole morbid process is believed to be the result of nuclear

starvation of all tissue cells. Even the adrenals, which alone of all
organs of the body undergo enlargement, show on section changes In
some of their cells indicative of nuclear starvation. The so-called " anti-
neuritic vitamines " are nuclear nourishers without which cell multiplica-
tion does not occur

17- Finally, although deficiencv of certain accessorv food factors
IS the essential etiological agent in the genesis of beri-beri/it is held that
the mfectious and parasitic iigencies are often important causes determining
the onset of symptoms.

Vitaminic deficiency renders the body very hable to be overrun by
the rank growth of bacteria.

1

Beri-beri.—% Major-General Hehir.
The paper contains a description of the outbreak of beriberi that

afflicted the British Troops during the siege of Kut el-Ainara which lasted
from the 4th of December, 1915. to the 29th of April. 1916, The outbreak
was responsible for 155 admissions, all among British Troops. No case
occurred among the Indian Garrison who, however, suffered severely from
scurvy. The great majority of the beri-beri case,-^ occurred during the first
three months of the siege in spite of the fact that the food ration was then
superior m respect of quantitv and varietv than at a later stage of the
siege.

The disease as seen in Kut-el-Amara presented no very unusual
symptoms: it is interesting however that gastro intestinal s^Tuptoms.
notably marked distension of the abdomen, were present and persistentma largo proportion of cases. The case mortality rate was 15 per cent.
Fifty per cent of the patients returned to duty after an illness of six weeks
to two months, and 45 per cent of the cases were invalided.

All but two of the men affected had been in Mesopotamia from an
early stage of the expedition: noncommissioned officers and privates
were equally affected; there were two cases among British officers.
Severe continuous exercise appeared to precipitate the disease in most
cases. In a nvmiber of cases diarrhoea or gastrointestinal disturbance
preceded the attack.

Most of the cases had suffered previously from malaria, but as few
men in the force escaped from malaria altogether this may be only
a coincidence

: the Indians who had had a higher malarial incidence than
the British escaped from beri-beri altogether.

An intirnate association between tlie prolonged use of tinned meat
and ration biscuits, or white bread, bv British Troops and the occurrence
of ben-beri was noted.

The rations issued during the siege of Kut are described. In view
of the fact that Indian Troops were very severely effected from scurvy
durmg the month of February whereas the British Troops escaped and
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that the British suffered from beri-beri, a disease from which the Xndians
were free, makes a comparison of their diets of peculiar interest. British

Troops ate horse flesh ; the Indians did not. Indian Troops used dal ;

the British did not. The British used white fiour or biscuits for a large

part of the time ; the Indians throughout ate either ata or barley flour.

Towards the end of the siege beri-beri disappeared in spite of the fact that

the troops suffered from partial starvation. The relatively large issue

of horse flesh probably accounted for the disappearance of the disease.

Towards the end of the siege the absence of carbohydrates from the

diet of British Troops led to reduction in body weight, lowered tempera-

ture, slowing of the pulse and marked debility.

The vitamine theory of beri-beri is discussed and the investigations

carried out at the Lister Institute by Miss Chick and Miss Hume are

referred to in some detail and the author subscribes to the conclusion

reached by Miss Chick and Miss Hume that the British Troops were

protected from scurvy by the ample ration of meat or horse flesh and that

the Indian soldiers,
"^ though protected from beri-beri by the nature

of their cereal ration, failed to obtain a sufficient supply of anti- scorbutic

vitamine owing to their refusal to eat fresh meat.

The rations issued to British and Indian Troops during the three

stages of the siege are detailed in an appendix to the paper.

Quinine in the treatment of malaria—what is known and

what is not known about quinine.

—

By J. W. Cobnwali..

We are not yet in possession of complete knowledge of the action

immediate and remote, of the majority of the drugs which are freely

administered to sick people Quinine is no exception. Therapeutic text

books dogmatically teach that quinine destroys low forms of animal and

vegetable life ; that it is a tonic ; that it influences metabolism ; that it is

an antipyretic; that it can aft'ect the circulation and respiration ; that it

is a specific in malaria, and that it produces numerous minor symptoms.

Pharmacologists teach that it has no tonic effect but is a protoplasmic

poison ; that it decreases both katabolic and anabolic activity, and

by so doing interferes with the proper oxygenation of the tissues and

diminishes heat production ; that it inliibits all cellular enzymes, and

so lessens the needful supply of hormones, and checks digestion and

assimilation ; that it depresses the circulatory and respiratory mechan-

isms, and that waste products tend to accumulate as the normal excretory

functions are in partial abeyance. In robust health the recuperative and

compensatory powers of the tissues enable an individual to withstand

a dosage which in a cachectic state would be more than his weakened

organs could deal with.
. .

In the treatment of malaria the non-selective, toxic effect of qumme
has been largely ignored.

Too much attention has been paid in India to relatively unimportant

entomological side issues and too little to co-ordinated scientific mqmry
into the pathology of malaria and the pharmacology of quinine.

The following matters call for investigation :—

(1) Whether quinine in harmless doses can act as a reliable prophy-

lactic. If it cannot, its use as such should cease.

(2) Whether malaria can be cured by doses of quinine which, com-

pared with the harmful influence of the parasite, are relatively

harmless to the patient.
^

(3) Whether any useful purpose is served by dosmg a patient witn

quinine between his relapses.

(4) Whether anv other drug can be found which will destroy the

parasites of malaria without at the same time seriously harm-

l'^)

ing the tissue cells.
. , ^i i

• i

Exactly what pathological changes are caused by the malaria!

parasites.
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(6) Exactly what pathological changes are caused by therapeutic
doses of quinine— (rt) in health, (6) in cachectic states.

I

The treatment of malaria by quinine.—J5y Major-Genebal
Hehir.

The extent to which quinine is curative of malaria has only recently
been investigated and recorded seientifirally. Careful malarial work has
been in progress at home during the war, and the Dagshai Malarial
Depdt is carrying out similar work in India. The results of this inquiry,
it is hoped, will give some definite information regarding the minimura
dose of quinine necessary to eradicate the disease.

The Dagshai Malarial Depot was opened in April, 1918. for the treat-
ment of chronic malarial infections among British Troops. At first accom-
niodation was available for 45 cases only but now 1,000 can be housed.
The first report of this depot for the period ending the 30th of September,
1918, has just come to hand.

At Dagshai the climatic conditions are very favourable for the treat-
ment of chronic malaria for there are no anopheline mosquitoes there and
remfections are eliminated. Investigations have been concentrated on
the treatment of chronic malaria, especially the prevention of relapses by
the administration of various quinine salts' given in different ways and in
varying quantities. All the cases except two were chronic benign tertian
mfections which had resisted quinine. Investie:ations were scientificallv
carried out, well controlled, and carefully recorded. No case was treated
till the parasite was found.

The following methods were tried at Dagshai :

—

r

Continuous Oral Administration of Quinine Sulphate.
(o) In doses from 15 to 30 grains daily for periods of 8 to 22 weeks.

Out of 73 cases treated 34 relap.sed within 4 weeks.
(6) In doses of 30 grains daily for 3 weeks succeeded by 15 grains

daily for 90 days. Out of 93 eases treated 7 relapsed within 5
weeks.

(c) In doses of 30 grains daily for 8 weeks. Out of 91 cases 11
relapsed within 5 weeks.

Intermittent Oral Administration.
i

(a) 45 grains on two consecutive days weekly for 8 week^. Out of
101 cases 32 relapsed within 3 weeks. This method was more
sucoessful m England as details of experiments carried out by
Professor Stevens show

[b] 30 grains in 2 doses on two consecutive days weekly for eight
weeks. Out of 110 cases two relapses occurred during treat-
ment. It is remarkable that this method should be more
satisfactory than the same quantity given daily for 8 weeks.
This was the most successful method tried.

Stevens reports two experiments in England on similar lines but
usmg huge doses (90 grains). In one of his experiments 02% did not
relapse withm 60 days. In a second, 94% relapsed in from 12 to 53 days

;

the discrepancy is not explained.

Intravenous Injections.
The groups of cases treated with intravenous injections are too small

to give any reliable results, but as far as they go they indicate that intra-
venous treatment 13 unable to check relapses. The method is probably
very mferior to either the interrupted oral method 6, or the contmuous
orai method 6 although, on account of the rapidity with which the drug
can be brought into contact with the parasite, it is useful in pernicious
malaria and might be resented for intense and dangerous infections where
an immediate effect is desired.
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Intramtjscui-ar Quinine.

Twelve injections of bihydrochloride on alternate days combined
with 30 grains of quinine sulphate orally on the intervening days and 15
grains of the same salt early on the days of injection. Other methods of
oral administration were combined with intramuscular injection. The
results show that relapses were not prevented but that the peripheral
blood was cleared in 24 hours.

Treatment of Initial Infections.

Initial infections are much more easily controlled than relapses.

One of the most important facts demonstrated in recent times is that if

initial infections are treated with large doses (30 to 45 grains daily) for a
suflficient period (not less than three weeks) complete eradication of the
disease may be hoped for in the majority of cases. It is wrong to reduce
the dose after the circulation is cleared of the parasites. One may
develop in this way a quinine-resistant parasite. Put as much quinine
into the system as practicable without injuring the patient, if not orally,

then either intramuscularly or intravenously.
In malignant teitian infections give quinine when a large number of

parasites in association with concentrated pigment indicate that a
paroxysm is about to occur. Quinine should not be given in large doses
and for long periods unless it is certain that the patient has malaria and
that the drug is doing good. One may do considerable injury to the
patient by pushing the drug unnecessarily. The diagnosis of the disease
is easy and it should always be made before quinine treatment is adopted.

One must endeavour to avoid the possibility of relapses by early,

vigorous and well-sustained treatment. The older the a-esual cycle of
the parasite associated with a relapse the more resistant it is to quinine.

If quinine fails to control parasites in the blood faulty absorption should
be suspected. It is possible, though not proved, that the parasite may
become immune to the action of quinine, like trypansomes in relation to

atoxyl. This assumption emphasises the importance of vigorous treat-

ment of initial paroxysms. Records show that in malarious stations in

which curative quinine treatment is most persistently and intensively

cajried out relapses are decidedly fewer than those in which quinine
treatment is adopted in a half hearted way. Evidence is also available

that continuous examinations of the blood are necessary in diagnosing
malaria. The practice of relying on a single examination is too common.
Bloodslides should be made daily until a diagnosis is arrived at.

Figures collected from the Burma Division after this custom was
instituted show that out of 750 cases examined 193 were missed at the

first examination. In this division the old diagnosis of fever of uncer-

tain origin rapidly gave place to malaria ; the same applies to the Vlth
Division.

Diet.

SuflScient attention is not paid to diet and rest in the treatment of

malaria, especially in the treatment of relapses, Tlie system should be

well nourished, toned up and adequately rested. Keeping patients in

bed for short intervals is useful.

Concluding Eemaiiks.

Quinine is still the best remedy we possess for malarial fevers.

Malaria cachexia is not so frequently seen among treated cases as among
an untreated population. Qumine may fail to cure chronic malaria in a

certain number of cases, but properly administered, it controls the

disease. As we know of no better remedy its value should not on any

account be decried. While quinine will cui-e malaria there is no reason

why a search for other drugs for this purpose should not be made. Any
new drug is not likely to replace quinine but supplement it.
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Some quinine prophj^laxis returns from Army Head-
quarters.

—

By W. W. Browne.
The following is a cursory analysis of the returns prepared by the

military medical authorities in connection with a scheme to test the
prophylactic effect of quinine on malaria incidence in certain stations in

India. The figures must be accepted with reserve, since

—

- (a) in many cases the quinine was not regularly administered

;

(6) no corrections have been applied

;

(c) the cases have not been examined in detail.

As a matter of interest figures are given to show the incidence of in-

fluenza amongst men taking prophylactic quinine and those not taking
it.

Total No. of men
dealt with.

Total Malaria
cases.

Ratio per mille

A-l, B-1 and C-1 are men who had malaria within 12 months but
were supposed to be cured.

A, B & C had no malaria within 12 months of the commencement of

prophylactic treatment.
A and A-l had 7^ grs. quinine daily during the period of trial.

B and B 1 had 15 grs. quinine on 2 consecutive days weekly.
Cand C-1 had no quinine during the period of trial.

Ratio per mille

admissions.Influenza among
1.

2.

Men taking quinine prophyh
Men not taking quinine prophylaxis

126-4

89*0

A simple method for detecting fsecal carriers.

—

By W. Glen
LiSTOJsr, and S. N. Gore.

The detection of *' carriers " has come to be recognized as a factor of

prime importance in any campaign to reduce the incidence of a disease
among a community.

At no period in medical history has this method of combating disease
been more extensively studied than during the Great War. The opening
of an Enteric Depot at Parel during the War, working in close association
with the Bombay Bacteriological Laboratory, aiTorded a unique oppor-
tunity to study the various methods which have been recommended for

the isolation of typhoid and allied bacilli from the stools of carriers.

A consideration of the methods generally adopted reveal the fact

that most of the special media used for the detection of** carriers" are

employed with the object either (a) of distinguishing the colonies of

typhoid bacilli and its allies from the common organisms found in fteces

by certain colour reactions, or (6) of encouraging the growth of typhoid
bacilli to a greater degree than the other organisms found in the stools.

These principles of differentiation and enrichment are often combined
in one method and they have always engaged the attention of the inven-

tors of new methods to the practical exclusion of certain more elemen-
tary principles of bacteriology.
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A prolonged trial of the various methods showed that any one of them
was almost as ^ood as any other provided only that discrete and isolated
colonies were obtained. Little attention has however been paid to this
elementary principle of bacteriology by the advocates of new methods
who in the elaboration of the principles of differentiation and enrichment
have almost altogether overlooked the importance of securing isolated
colonies.

It is unnecessary to take into count the actual number of- organisms
contained in a given sample when large quantities of elaborately prepared
and expensive media are used, but this extravagant method lacks the
scientific precision which may be attained if cognisance is taken of the
probable number of organisms contained in a given sample.

Preliminary experiments with many samples of faeces showed that
the number of aerobic organisms which would grow on ordinary agar
varied from one million per cubic centimeter of faeces to one thousand
million per cubic centimeter. Similar experiments in which a count was
kept of the relative proportion between typhoid and allied bacilli to the
commOQ organisms found in faeces were conducted on one hundred and
forty samples of stools obtained from nearly forty different carriers of

typhoid, paratyphoid A and paratyphoid B bacilli. These experiments
showed that out of a total of 140 stools of carriers 95 per cent of them
gave a ratio of more than one typhoid or allied organism to twenty
common intestinal organisms. Only seven stools or five per cent gave a
ratio below 1 to 20 and one sample only gave a ratio of 1 to 31.

It may be stated therefore that for practical purposes, when the
stools of a carrier contain typhoid or allied organisms, it will suffice to
detect such a carrier, if, let us say^ a group of fifty satisfactorily isolated

colonies, selected at random, are examined. If among such a group of
fifty colonies there is not one colony like a typhoid colony then no differ-

entiation or enrichment will enable a person to detect typhoid or typhoid-
like bacilli in such a natural stool. We are aware that artificially it is

possible to add to a stool a number of typhoid bacilli which will make
the proportion between these bacilli and the common fsecal organisms
such that an examination of fifty colonies only would not suffice to detect
them. Our experience however has been that the stool of an enteric
carrier, when typhoid or typhoid-like bacilli are present in it, contains
when voided so large a proportion of these bacilli that the examination
of a group of fifty distinctly isolated colonies planted on ordinary agar
will suffice to detect their presence in the stool and that methods involv-

ing the principle of enrichment are unnecessary if pains are taken to

secure sufficiently isolated colonies.

Bearing this experience in mind and knowing that the variation in

the number of organisms found in faeces ranges from one million to one
thousand million per cubic centimeter it is only necessary to distribute

on dry agar slopes definite quantities of a series of definite dilutions of an
emulsion of faeces to secure a sufficient number of isolated colonies. The
details of the method which has been found convenient for doing this will

be demonstrated by means of the magic lantern. The method is one

which can be used by the general practitioner provided he secures some
ordinary agar slopes, a graduate pipette marked in fiftieths of a cubic

centimeter, a f«ces emulsion tube, two platinum loops, some high titre

agglutinating sernm and a glass plate with hollows or some watch glasses.

A little sterile water or salt solution will also be required together with a

spirit lamp, some slides, stains and a microscope. These are all materials

which should be in the possession of every medical practitioner especially

in India.

Enteric carriers.

Frenais.

aTid

Tlie faeces and urine of 1 ,886 men invalided from overseas for fevers

of the Enteric Group have been examined. On the average 6 weeks had
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elapsed from the commencement of their convalescence when tliey came
under observation,

791 eases had been diagnosed as Enteric Fever.
Paratyphoid " A " Fever.

,, Pyrexia of uncertain origin or

Enteric Group.

633
136

326
•A

1 »

5» >1

' *

These figures are as accurate as they can be made under the circum-
stances, but the figure for Enteric Fever is probably too high and that
for Paratyphoid '* A " too low. There probably are some among oar
patients who have never suffered from any Enteric Group fever, but
these have been excluded as far as possible.

The stool is passed into a sterile bed-pan and emulsified with sterile

tap water, plated on to Conradi's medium and all likely colonies tested

with high titre serum and sugars. Brilliant Green and other enriching
substances were not found to be of assistance in isolating enteric group
bacilii.

49 carriers were detected ; of these

34 are carriers of Bacillus Paratyphoaus ** A."
9 M »> 51 »» Typhostis.
6 ,, ,, ,, ,, Paratyphosus '* B.'*

All but five of these would be classed as chronic carriers if we take 3
months from the commencement of the illness as the limit of a temporary
carrier, but only 13 became true chronic carriers, the remainder ceasmg
to excrete the bacilli at varying periods up to 9 months from the com-
mencement of the illness. Of these true carriers -

8 are carriers of Bacillus Paratyphosus
4 .. .. ,, ,, Typhosus.

9, >, Paratyphosus

i t A. ?t

1 is a carrier 4 % B. • 9

P

Two urinary carriers have been detected ; one is a chronic B. Typho-
sus carrier, and the other a temporay carrier of Bacillus Paratyphosus
*' A."

The Widal reaction has been done in all our carriers and we found
that chronic carriers always give a positive reaction of at least I in 40.

The temporary carriers give varied result, those continuing to excreta
the bacilli for a considerable time usually give as marked a reaction as

the chronic carriers.

Carriers are, as a rule, the fittest men in the depot, but usually at one
time or another complain of pain over the gall bladder which in 12 cases

have been sufficiently severe to keep them in bed for 3-4 days. Details
are given of 3 chronic paratyphoid '* A" carriers in which the symptoms
were more severe. The excretion of bacilli ceased during the attacks of

pain except in one case in which there was jaundice.
The treatment of chronic carriers is still very unsatisfactory. We

have tried Brilliant Green by the mouth and injections of milk in some
of the intestinal cases and Urotropin in the chronic urinary carrier with-
out any benefit. Vaccines are being tried. Details are given of two
cases in which cholecystotoray was performed possibly with good effect.

The precautions taken in dealing with carriers are given. We have
had two cases of relanse.

F

The amoebic dysentery carrier. The effects of the iufec-

tion on the individual and the community with some
observations on its treatment.

—

By W. MacAdam.
1. Two aspects of the problem of the amoembic dysentery carrier are

considered :

—
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(1) The epidemiological effects resulting from the carriers of this
infection in a tropical community.

(2) The effects of the presence of this persistent infection on the
mdividual himself.

T j-^* ^\\^ ^^^ prevalence of auioebic infections among the trooos inIndia and Mesopotamia, 13% to 18% of the men in an unselected ^riesof 946 men who had been invalided from Mesopotamia for an affection
other than an mtestmal one were found to be carriers of EnL histolytica
cysts as the result of one protozoological examination of the stoold per

IJ'Ti: "^ u ^ ^^ **'^ ""^^^ ^^ ^ ^"^'^ ^*"<^^ ^^**^ 'i^^er been in Mesopotamia,but had been stationed 9 months in India, since its arrival from Endand
^ /o were found to be cyst carriers out of 216 men examined.
• u^" 1^ ^}^^ ^^ ^^^^ ^^*^® prevalence of histolvtica infection, evidence
IS brought forward showing that the detection and treatment of histo-
lytica carrK^rs and the attempted '^ clearing " of patients convalescing from
amoebic dysentery is of very questionable value in the prevention of the
spread of amoebiasis while it would be of very doubtful feasibility.

4. Although the necessity for the efficient treatment of cyst carrierstrom the pomt of view of public health does not appear to have been
proved, yet recent observations go to show that such treatment of carriers
IS required for the sake of the individual himself, in order to prevent the
occurrence of serious illness due to the pathogenic effects of the histolytica

5. Recent methods of treatment of cyst carriers are briefly discussedand a short account is given of the findings obtained on treating a series
ot 80 cases with a course of IS grains of emetine hydrochloride spread
over 12 day*, 1 grain being given hypodermically and h grain orally each
aay. ihe results were carefully controlled by a serines of 26 protozoo-
logical examinations carried out per case after the completion of treatment,
while after-history reports for the following 6 months were obtained re-
garding the health of 73 of the men.

6. The conclusion is reached that in view of the nature of the
changes present in the intestine of chronic relapsing dysenteries, it is
very doubtful whether the eradication of the infection in such cases can
be expected from the administration of emetine in any form or by any
mode. Attention should be concentrated on the thorougli early treat-
ment, by the combined hypodermic and oral exhibition of emetine, of
primary acute attacks and of cyst carriers when the signs and symptoms
of ulceration of the colon are so light as to be relatively negligible.

The rat problem.

—

By J. G. C. Kunhardt.
The rat problem is one of considerable economic importance to all

countries, but particularly so to this one, for India is a great grain-pro-
ducing country. The structure of the houses and the habits of the people
favour a large rat population and, moreover, this country has, through
the agency of the rat, suffered severely from plague for the past 20 years.

The losses caused by rats come under three categories :

{%) Diseases caused by rats, of which plague is by far the most im-
portant

; (u) material damage caused by rats, of which consumption of,
and damage to, grain and crops are the chief items; {Hi) expenses in-

curred in rat destruction and in anti-plat^ue measures generally, of which
evacuation is economically the most important.

In order fully to appreciate the damage caused by rats, the total
loss to the State during the past 20 years, calculated on a conservative
basis under each of the above headings, may be expressed by a sum of
not less than Rs. 1,242J crores, or £828,000,000. Of this sum £428
milHona may be debited directly or indirectly to plague and £400 millions
to material damage.

Apart from anti-plague measures, no systematic attempt at the
reduction of the rat population has been made by the State or by pubhc
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bodies with a view of diminishing the enormous economic loss. Rat

destruction as an anti-plague measure is, however, carried out on a con-

siderable scale and it is in this direction that most progress has been made

in recent years.

A general reduction of the rat population in all areas subject to

plague, by means of limiting the shelter and food supply of rats, and by

fostering their natural enemies, and by means of traps and. possibly also

.

poisoned baits, is an ideal always to be aimed at. But these measures

offer little prospect of bringing about, at an early date, a permanent and

universal reduction in their numbers sufficient to influence appreciably

the incidence of plague. It may. however, not be impossible to eradicate

plague from a large part, if not from the whole of India, by means of a

temporary reduction in the rat population provided that tliis reduction is

concentrated at the right time in the right place, namely before or during

the off-plague season in the comparatively few places which threaten to

carry infection over that period. Research has shown that, at any rate

in some parts of Iniia, these places can be detected with a fair degree of

accuracy and without any great difficulty. If these measures should

succeed, then a large part of the rat problem would be solved.

Investigations have recently been conducted with a view of improv-

ing the methods of rat destruction. Though incomplete, they have

already shown that there is a great variation in the efficiency of rat

traps. By minor alterations and adjustments in their structure and by a

judicious selection of the substance with which they are baited the

number of rats caught in them can be greatly increased.

Up to the present time attention has been paid more particularly to

effecting improvements in poisoned baits. Barium carbonate has now
been found to be the best poison ; three grains of this is sufficient to, kill

a full-grown m^^s ra«MS. As an excipient for this poison a plain dough
(about 12 grains) freshly prepared from the flour which is in common use

by the people of the locality has proved to be the best.

Some of the more important results hitherto obtained in a large

series of experiments are summarised in the following tables :

—

(a) In Nature,—Baits made with the same food basis but with differ-

ent poisons were mixed together and laid in groups in various houses

vdth the following results

:

Baits used. No. set No. taken
Percentage

taken.

Barium carbonate baits

Phosphorus baits

Control baits (no poison)

282

282

282

171

61

155

60-6

21-6

65-0

(b) In Laboratory.—The number of rats used in each experiment was

150, i.e. 15 batches of 10 rats each. The baits or foodstuffs in measured

quantity were offered simultaneously to each batch of rats in a specially

designed cage for a constant period varying from } to J an hour as found

convenient. The amount consumed in each observation waa then noted

as follows :

—
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Material used. Offered
(grains).

Taken
(grains).

Percentage
eaten.

1. Barium carbonate baits
Punjab rat-exti-. baits 4 i

2. Bajri grain
Wheat grain

« %

• «

3.

4.

Barium carb. & bajri baits . .

^Pure bajri baits (control) . .
j

i

w

Punjab rat-extr. & bajri baits !

Pure bajri baits (control) . ,
''

5. Baits without sugar
Baits with sugar.

.

6. New improved baits
Old Punjab rat-extr. baits .

.

•

87-1

5-4

52-0
8*6

36 2
33-5

61
81*4

68-0

328

65
0-3

(Hi)

With the rats used (mus rattus from Poena City), laboratory experiments
thus indicate that the new bait U over 200 times mora popular than the old
bait formerly used by us, which consisted of a phosphorus mixture, sugar
and wheat dough. The cost, moreover, is about one-tenth that of the
old bait.

Other results of these investigations show how the efficiency of a
baiting campaign can be increased ; thus

—

(i) Arsenious acid was found to be the only poison suitable for use as
an alternative to barium carbonate. Of many others tried all

proved to be non-lethal to the rat, or, in lethal doses, too
unpalatable for use as a bait.

{ii) Rats appear to prefer the grain in common use in their particular
part of the country. Poona rats prefer bajri, but Madras rats
prefer rice and Sholapur rats appear to favour jowari.

It was found that the dough must be freshly prepared for, owing
to desiccation or fermentation, the baits deteriorate rapidly,
and are practically valueless after the second or third day-
The dry mixture of ilour and poison, however, though not so
palatable as the wet, does not deteriorate nearly so rapidly,

{iv) No other foodstuff was found more suitable as an excipient for
the poi-^on than bajri dough. Any other food, such as meat,
fish, milk, ghee, sugar, etc., or any condiment, such as pepper
or salt, when added even in the smallest quantities to the
dough invariably caused the amount of bait consumed by the
rat to be decreased.

(v) When rats have access to an insufficient supply of water they
generally prefer some green vegetable of fruit to grain. The
most popular in this part of India proved to be sweet-potato,
melon, cucumber, mango and cocoanut. This information
may be of use when trapping or baiting in some localities.

(»'•*) It might sometimes be desirable to ascertain readily if a rat

found dead had consumed a poisoned bait ; in this case some
colouring matter should be added to the bait. The only
simple dye, of all those tried, which does not diminish the

attractiveness of the bait is -^th grain of Methylene Blue.

Though decolourised in the rat s stomach, the colour at once
returns on exposing the contents to light and air.
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Important experiments are now being conducted at Poena which
show clearly that during an inadequate or intermittent baiting campaign,
the surviving rats soon learn to avoid a poisoned bait completely. The
results of the observations suggest that though baiting is probably more
effective when a sudden and temporary reduction in the rat population is

desired, traps should be used in addition when a more permanent result is

aimed at. Pending further research it would be well, therefore, to make
the initial baiting of a place as intensive as possible.

All the above results suggest that methods of rat destruction,
especially relating to the construction and baiting of traps and in the

making and laying of poisoned baits, have hitherto been almost entirely

empirical, and this may explain why rat destruction as an anti-plague
measure is still sometimes regarded 'with disfavour. They certainly
indicate that ev^ery endeavour should be made to place the entire subject
on a more scientific basis at an early date.

It is remarkable that until recently little has been done in this

direction. Acco^^ding to figures quoted by various authorities the loss

caused by rata in European countries and the United States every
year varies approximately from four to eight shillings per head of human
population. In India it would appear to be only about two shillings and
six pence per head. Taking the latter rate as an average for the
whole world the total loss due to rats would amount to over £200 millions

annually. It is obvious therefore that a small expenditure directed r>n

improving the methods of rat destruction might effect an immense saving
to the human race.

Rat and plague conditions in hutted camps.

—

By J.

Taylor.

The conditions which result in the presence of rats and the occurrence
of plague in Hutted Camps at the Basra Base correspond in certain points
with Indian experience.

The presence of rats in huts is due to either

—

(1) Structural conditions, or

(2) Bad conditions brought about by the occupants.

The structure of most of the huts in which the greater part of the

Base population is accommodated affords little shelter for rats in the roofs

and walls.

The floors in some cases aiforded shelter for rats, and where wooden
floors were used, rats always established themselves beneath them. Mud
floors permitted of rat burrowing, but if huts were cleared out daily, and
no boxes, kit, etc., allowed to accumulate, and the floors kept clear, a rat

population did not become established to any extent. Cement floors

largely prevented rat infestation.

In any hut, even of a structure which normally would provide little

shelter for rats, conditions leading to rat infestation were brought about
if the hut was allowed to be filled with lumber which covered the floor and
was never cleared out.

Inatanceg of rat infestation and plague are given, which resulted from
the presence of wooden floors, or from avoidable conditions caused by the

occupants of huts.

In the 1918 plague season, there was an extremely small incidence of

plague in Hutted Camps except in those which were badly kept and
in which rat infestation had been encouraged by bad Camp management.

The measures which are adopted for keeping huts free from rats

are detailed. These may be summarised as

—

(1) The removal of boarded floois, and
(2) The introduction of a Camp routine which will entail the complete

clearance of floors daily, any alterations to the interior of huts

being first made which may be necesscury to permit of this.
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With those precautions, there is little likelihood of epidemic spread in
a camp. ^» ^

The precautions adopted with regard to ration stores are detailed.

Meteorological conditions in Mesopotamia affecting the
occurrence of heatstroke.—S?/ J. Taylor,

Two severe heat waves occurred in Basra in 1917. Maximum
temperatures of I22='F. and 118° F. were reached in the two Maves. These
temperatures were associated with high maximum wet bulb readings
of oyer 85° F. A temperature of SDo" F. was reached in one week. 1 ,601
admissions to hospital occurred in Britisli troops in the year for 'the
conditions classified as '' Effects of Heat." Of these 88 per cent occurred^ 3 we«^ks of the first heat-wave and 4 weeks of the second heatwave.
•'Effects of Heat" accounted for 54-4 per cent of the total deaths
in British troops in the year.

This condition only caused 3*02 per cent of the deaths in Indian
troops.

The conditions which appeared to favour the occurrence of heatstroke
were a temperature of over 110°F. along with a wet bulb maximum
of over 85°F.

The variations of wet and dry bulb maximums over these limits
had corresponding effects on the amount of heatstroke, a temperature of
over ll.5''F. being especially dangerous with a high wet bulb.

The weekly maximums of wet and drv bulb temperatures shown on a
chart along with tlie weekly admission rates per mille of Bitish troops and
Indians demonstrate the co-relalion of heatstroke to these temperature
conditions.

It IS suggested that when a w^et bulb reading of 85°F. or over is
reached the amount of evaporation from the body surface which can
occur will with difficulty keep the body temperature down to normal
when air temperature of 110°F. to 120°F. prevails.

Heatstroke iu. Basra was most severe when the wind failed entirely,
and when a raoist south wind occurred. These conditions would lessen
evaporation.

In India, temperatures of over IIO^P. are frequent, but a large
amount of heatstroke is unusual. These temperatures probably occur
under very dry atmospheric conditions in India and the onset of the
monsoon which would tend to raise wet bulb readings reduces the
air temperature.

^In Basra there is no monsoon, and the cooling effect is not obtain'^d at
a time when a moist wind from the south will raise the wet bulb
readings.

Indians suffered much less from *' Effects of Heat" than British,
probably from their heat regulating mechanism being adjusted to tropical
conditions, while most of the British troops who suffered in Mesopotamia
had not had previous experience of a hot weather.

The relationship between malaria in Amritsar and previous

weather.

—

By G. T. Walker, f.r s.

In his recent report on malaria in Amritsar, ]Major C. A. Gill (Lahore,
191 7) has pointed out the close relationship between the autumnal
fever mortality and the monsoon rainfall. Much work on this subject has
been done by Christophers, but at the request of the Secretary, Amritsar
Sanitary Committee, a perfectly straight-forward examination by statis-

tical methods of various meteorological factors was carried out by
rne. This brought out the fact that the rainfalls of June. September and
October have little influence, as also the temperature of September ; with
the rainfall of July and August the mortality of October and November lias

the verv larc^e c^omlation coefficient of + 0'8, with a probable error of 0*04.
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Sodium morrhuate in the treatment of tuberculosis.

—

By
Sir Leonard Rogers, e.r.s.

The paper includes a description of the preparation of sodium
morrhuate from codliver oil and reports of its use in tubercular disease by
several workers and evidence that the drug has a destructive effect on the
tubercle bacillus in the tissues.

Diagnosis on a large scale in hookworm infection.—5^
Clayton Lane.

The most generally reliable means for the detection of hookworm
infection appears to be that fairly direct one based upon the finding of

the ova in the stool. The most rapid, cheap and effective method of

ig this, at least in light infections, is by levitation properly performed.
Levitation with preserved stools promises to be satisfactory under cer-

tain conditions which appear to be simple, but which require confirmation
by a larger mass of evidence before tliey can be finally accepted. Such
confirmation would allow a radical change to be made in our diagnostic
arrangements, one combining rapidity, accuracy and cheapness to an ex-
tent not hitherto possible.

*' Is human Bilharziosis likelj^ to spread m India ?
"

—

By
M. B. SOPARKAR.

In this paper Dr. Soparkar discusses the possibility of the spread of

Bilharziosis in India. He sununarises the results of recent researches in

the mode of propagation of this disease and concludes that this possi-

bility depends upon the existence in this country of suitable moUuscan
hosts. As to the existence of this disease in India his enquiries show that
apart from imported ones, indigenous cases of this disease have, with a
few exceptions, not been recorded. If on account of its characteristic
symptoms infection with Sch, haematobium is not likely to be overlooked,
the same is not true of infection with Sch, mansoni, the symptoms in this

case simulate a common disease—dysentery ; while infection with Sch,
japonicum causes symptoms which simulate chronic Malaria or Kala
Azar.

On this account the author suggests that the latter infections might
liave hitherto been overlooked and emphasises the importance of routine
examination of fseces for the detection of such cases.

An examination of sheep and cattle in Bombay has shown that a cer-

tain number of them harbour Bilharzia worms of the mammalian type.
Investigations regarding fresh-water mollusca show that species of

** Builinus^' which are known to carry Sch. hasmatobium have not yet
been found in India. On the other hand, several species of Planorbis
and Melanta which resemble the carriers of Sch. manaoni and Sch. japoni-
cum commonly occur in India.

Experimental infection of *^ Planorbia" with miraoidia of Sch.
hcematobittm, which was chiefly met with in Bombay, failed for obvious
reasons.

During this inquiry examination of local molluscs resulted in the

discovery of seventeen different species of cercaria some of which bore
the character of Schifttosome cercaria. The author has succeeded in

studying all stages of development of one of these and he has identified

the adult stage as Sch, apindalis.
In conclusion he suggests a fresh survey of the Indian molluscs and

further experimental work to settle the important question whether
human Bilharziasis is likely to spread in India, a question which he thinks
is still undecided.
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Existence of distoma disease in India.—5?/ N. F.
Surveyor.

The author records a case of Paragonamiasis in a Chinaman who
canie to India and was admitted to the J. J. Hospital in Bombay suffer-
ing from pneumonia associated with haemoptysis. He draws attention
to the possible danger of imported cases of this disease which he con-
siders to be greater since communication between India and China has
increased within recent years.

F

The prophylaxis of dracontiasis.

—

By D. A. Turkhud.
Dracontiasis is a disease widely distributed over the Indian Penin-

sula ; in some parts it is prevalent to an unusaal degree. Figures collected
from the jail populations show that the most afflicted area in the whole
of India is the western portion of the Madras Presidency and Mysore

;

the Deccan proper follows these in intensity of the disease. Jn some of
the districts dracontiasis is prevalent at times to such an extent as to
seriously interfere with agricultural operations. Yet it is one of the
most easily preventable of tropical diseases ; but to be able to do this the
life history of Dracunculus medinenst's in man, the definite host of the
worm and in the cyclops, the intermediary host, must be clearly under-
stood. The disease can be prevented by breaking the chain anywhere in

the developmental cycle of the worm. This can be done either by pre-
venting human beings from infecting cyclops, or by preventing infected

Cyclops from gaining access to the human stomach. Mechanical filtration,

chemical treatment and conversion of step-wells into draw-wells are
measures which give no permanent protectioa and are therefore measures
of temporary utility only* The only measure which will give permanent
relief from the disease is to cover all wells which supply drinking water
and to fit them with suitable pumps for lifting the water. Pumps are

manufactured for u^e on shallow or deep wells, but unless the right kind
of pump 13 fitted to a well it will not do its work properly. The condi-
tions studiad at a village called Desai in Thana district have shown that

by adopting such a method for the prevention of this disease the inhabit-

ants will not only be freed from the disease, but they will earn more
wages and increase the prosperity of the village.

Note on a small outbreak of lobar pneumonia in Baghdad
due to a bacillus of the Gaertner- Paratyphoid group.

By W. MacAdam.
(1) During the past few months a number of inagglutinable coliform

organisms culturallv and morphologically indistinguishable from B. para.

B, have been is'ilated from blood cultures in Baghdad, and it is learned

that similar findings have been recorded in a number of cases in other

areas of Mesopotamia.
(2) During September, li)I8, a series of 5 cases of fever occurred, from

the blood of 4 of which this paratyphoid-like organism was isolated.

Two of these patients, who were clinically cases of lobar pneumonia,
died. At autopsy, the same coliform organism was isolated from the

lungs and spleen and in one instance from the gall-bladder also. The
lungs showed typical lesions of lobar pneumonia and in one case purulent

softening was setting in. No lesion of any kind in the intestines was
visible to the naked eye. No pneomococci were seen in smears or on

culture from the lung juice. The other three cases of fever were a=5Sociated

with a certain amount of bronchial catarrh but there were no definite

pulmonary lesions. All thi^ee cases recovered.

(3) An account is given of the morphological and cultural characters

of the organisms which correspond to those of the Gaertner-Paratyphoid

group. Serologically it was found to become agglutinable, after numer-
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ous subculturings spread over 6 weeks, to specific Para. B. serum (titre

—

6,r00) in dilutions as high as 2,500. The serum of one case of the infec-

tion taken during convalescence agglutinated not only his own organism
but also all the other strains, in dilutions of 200-250, while the stock
Para. B. emulsion was only slightly agglutinated in 1 in 50 dilution.

—

The question of the real identity of the organism is still undecided for the
possibiHty of its belonging to the Suipestifer group has yet to be eliminat-
ed : mention is made of an epidemic among the Turks due to an or-

ijaniam which can be serologically differentiated from both B. para. B.
and Bac Suipestifer.

(4) All 5 cases occurred within three weeks of each other, and, as far

as could be ascertained, the infections were all contracted in Baghdad.
It would be of considerable interest to know what proportion of the other
inagglutinable coliform organisms with the cultural characters of B.
para. B., which are being isolated from time to time in various areas of

^Mesopotamia, have the same characteristics, and are associated with the
clinical signs of a septicaemia, or pulmonary affection, but the course of

which does not at all suggest an " Enterica" infection.

Report on tlie anti-beri-beri vitamine content and anti-

scorbutic property of sun-dried vegetables.

—

By J. A.
Shorten and C. Roy.

Part 1.—Introduction:—The report deals with an investigation un-
dertaken at the instance of Sir Leonard Rogers into the anti-beri-beri and
anti-scorbutic properties of sun-dried vegetables from the Fruit Experi-
ment Station, Quetta,

This part includes a description of the methods of preparation, etc.

Of the vegetables under investigation as described in Bulletin No. 8 of
the Fruit Experiment Station, dated March 1918, by Mrs. G. L. C. How-
ard, M.A., Second Imperial Economic Botanist.

Part 2 —Report on the anti-ben-beri Vitamine Content of four varie-
ties of sun dried vegetables.

This part gives the results of feeding experiments on common fowls
and shows that the addition of a moderate quantity of the dried veget-
ables to a basal diet of polished Rangoon Rice completely protects fowls
from the onset of Polneuritis Gallinarum, The results are illustrated by
photographs and microscopic slides.

Part 3.—Report on the anti-scorbutic property of sun-dried veget-
ables.

This part gives the results of feeding groups of guinea pigs on a
basal scurvy-producing diet with the addition of sun-dried vegetables in

the case of some of the groups. These experiments are not yet conclud-
ed, but it is hoped that they will yield definite results before the date of

the Congress.
Appendix 1.—This is a reprint of the directions for cooking enclosed

in each tin of sun-dried vegetables.
Appendix 2.—Chemical analyses of the varieties of vegetables experi

mented with.

There were two general discussions : the first on " Nitro-

genous Fertilisers " was opened by Mr. J. MacKenna in the

absence through illness of the author, and the second on " The
Colloids and their Relation to Industry" opened by Mr. R. L.

Mackenzie Wallis.

r

Nitrogenous fertilisers.^

—

By C. iVI. Hutchinson.
The author, referring chiefly to the conditions prevailing in North-

East India, pointed out that nitrogen is by no means always the limit-
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ing factor in many Indian soils and said that caution was necessary inthe indiscriminate application of nitrogenous manures as under such
treatment exhaustion of the mineral fertilising resources of the soil mieht
easily result. Only a small portion of the nitrogen present in the soil is
in a form immediately available for plant food; the proportion available
depending on the rate at which the breaking down of protein matter and
nitrification are taking place. The protein fermentation may easily take
an undesirable direction leading to an accumulation of products not
directly useful, while at the same time owing to the intensive cultivation
the carbohydrate material in the soil is greatly diminished, with a result
ing decrease m nitrogen assimilation. Henc^ if intensive methods of
cultivation are to be maintained these losses must be made good by the
addition of nitrogenous materials under carefully controlled conditions
The point is, can Indians afford these applications ?" Tliis is an economic
question which it is at present difficult to answer and involves such ques-
tions as the limiting of exports of oil seeds and the electrolytic production
of nitrogenous compounds. These are questions which will soon have to
be faced if the ultimate impoverishment of Indian soils is to be avoided.

J

Colloids and their relation to industry.

—

By R. L. Mac-
kenzie Walljs.

After a general introduction the writer dealt particularly with the
subject of protective colloids, instancing the use of dextrin, starch, etc.,
for the prevention of boiler scale, the use of gelatin in electro-plating to
keep the metal in a finely divided amorphous condition. The application
of colloid chemistry to foodstuffs had enabled the author to produce in
India for a few annas a pound, a German food material formerly sold for
export at nine shillings a pound. By the use of a protective colloid he
had also been able to make an invalid food the digestibility and nutritive
properties of which were high. The use of colloids in medicine, particu-
larly in the reduction of toxicity of certain drugs, was touched upon.
Details were given of the author's recent work on casein, e.g. the
method of preparation of pure casein and its behaviour with various
solvents, particularly pyridine. A glue powder, of great adhesiveness
on moistening, prepared from lime and casein, was exhibited and the
author anticipated that casein preparations would be used as a substitute
for farina in sizing, for water-proofing canvas, for protecting stone-
work and preventing corrosion of metals.

The following Public Lectures were delivered :

"The Life-History of a Star."—% Dr. Gilbert T, Walker,
C.S.L, M.A,, F.R.S.

Waves
Esq., M.A.

By C. V. RAJtfAN,

" Tactics against Insects,"

—

By F. M. Howlett
B.A., F.E.S.

^ \ y"^ .'





12. Identification of Three Monuments at Sarnath

By Brindavan C. Bhattacharya, M.A., M.R.A.S.,
A.R.o G.S.

Great diversity of opinion prevails among antiquarians
with regard to three monuments discovered at Sarnath, viz.

(1) The Asoka Pillar, (2) Jagat Sing stupa, and (3) the '' Main
Shrine." About these three we possess two ancient ac-

counts of different ages. One is Hiuen-t-siang*s descripti

of Sarnath. another is the account in Mahipala's Inscription.
In Hiuen-t-siang's travels these monuments are mentioned as
intact, whereas the Mahipala inscription makes mention only
of repairs. No endeavour has hitherto been made to establish
a correspondence between Hiuen-t-siang's account and that of
the Mahipala's inscription or between these two and the topog-
raphy of the newly discovered monuments.

Let us now examine the Chinese pilgrim's account in so
far as it concerns our discussion. He writes :—To the north-
east of the river Varana about 10 li or so, we come to the

Sangharama of Lu-ye. Its precincts are divided into eight

portions (sections) connected by a surrounding wall. In the
great enclosure is a Vihara about J500 ft. high ; above the roof

is a golden-covered figure of the Amra fruit. The foundations
of the building are of stone, and the stairs also, but the towers
and niches are of brick. In the middle of the Vihara is a
figure of Buddha made of (native copper) ; he is represented

as turning the wheel of the law. To the south-west of the

Vihara is a stone stupa built by Asoka-raja. Although the

foundations have given way, there are still 100 ft. or more of

the wall remaining. In front of the building is a stone pillar

about 700 ft. high. The stone is altogether as bright as jade.

It is glistening, and sparkles like light.

^

Next let us examine how far the present remains can be

identified with the monuments mentioned in the above ex-

tract; we propose the following identifications :

—

A. '^ A Vihara 200 ft. high" = the Main Shrine and

its original foundations.

B. '' A stone stupa " == the Jagat Singh Stupa (ac-

cording to Sir John Marshall).

C. ''A stone pillar" = the Asoka PiUar.

World
Bk. VII, pp. 45-46. Also, Watter*s "On Yuan Chwang's Travels."

Vol. II, p. 50. Seal's Life of Hiuen-t>sisng, p. 99. The height of the

Vihar, as given here, is 100 ft. instead of 200 ft. as in other versions*
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Assuming these identifications to be correct, the actual

progress of the pilgrim round, the sacred precincts might have
been somewhat as follows :—-Entering the site where the

"Main Shruie" now stands and where stood the old shrine

facing the east and containmg an image of the '' Divine One/'
the pilgrim would retire keeping the shrine on his right hand
Pradaksinena and moving to the south; he would then come
to the " Jagat 8ingh Stupa'^ and moving round, keeping it

also to the right, he would finally look on the Asoka Pillar to

the true north and to the west of the '' Main Shrine."

Anybody examining the present main shrine carefully will

come to the conclusion that its erection is of more recent date

than the original. That the original site Avas a much larger

one can be inferred from the pavement extending towards the

east, which was undoubtedly the direction of its main gate.'

Sir John Marshall, upon close examination of the struc-

ture, has ascribed the Jagat Singh Stupa to the Asokan period.'^

This, therefore, was the stupa which the Chinese pilgrim noticed

to the south-west of the main building.

The description left by Hiuen-t-siang of the pillar of *' dazzl-

ing brightness " exactly fits in with the Asoka pillar now stand-

ing to the west of the Main Shrine. Sir John Marshall has

questioned this identity, but nearly all his objections have
been met by Dr. Vogel. We have, besides, Mr. V. A. Smith's

remark in his '' Asoka '' which points to the same identity, " only

two of the ten inscribed pillars known, namely, those at

Rummindei and Sarnath, can be identified certainlv with the

monuments noticed by Hiuen-t-siang.®
"

Turning to the Mahipala inscriptions, Ave note that many
years after Hiuen-t-siang's visit to Sarnath, in 1026 A.D., an

inscription was issued in MahipaFs reign to the effect that some
repairs had been made to the ruins of Sarnath.* Much light

is thrown on the monuments under review by certain passages

in this inscription.

The couplet we quote below is the most important part of

the record :

—

(a) '' Tau Dharmarajikam Samgam Dharmacakra Punar-

navam "

Mahasihana Si

Kutlm " • •

1 Hiuen-t-siang speaks of Sangharams generally as having the

"doors open towards the east." Beal's Record of the Western World
(Popular Edition), p. 74.

2 ** Guide to the Buddhist Ruins of Sarnath" hy Pt. D, R. Sahni,

p. 9.

8 Asoka (Second Edition), p. 124.
* Indian Antiquary, Vol. XIV, p. 139f: J.A.S.B. (N.S.), Vol. H.

1906, pp. 445-7, EpL Ind., Vol. IX (1907-8), pp. 291-93.
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Translation :

—"they (Sthirapala and Vasantapala) repaired

the Dharmarajika and the Dharmacakra (vihara ? ) including
the accessories, as well as, the Gandhakuti, made of stone, be-
longing to eight great places."

We shall attempt, now, to examine these monuments and
establish their identity, as far as we can, in the light of Hiuen-
t-siang Travels, epigraphic finds and other documents.

Dhakmarajika.—Dr. Vogel tried to identify the present

*' Dhamekh Stupa " with the '•'Dharmarajika" of the inscrip-

tion. But since the publication of Dr. Venis' view that the

word Dhamelch* was derived from Dharmeksa rather than from
Dharmarajika, Dr. Vogel abandoned his identification. Archae-

ologists, have, however, ascertained that the Dhdmekh Stupa
belongs to the Gupta period, and not to the Asokan period.

The word Dharmarajika, again, was used to denote Asokan
stupas generally.' It has already been pointed out that the

Jagat Singh Stupa was of Asokan age. We may infer, there-

fore, that the word " Dharmarajika refers to the original struc-

ture of the Jagat Singh's Stupa. Moreover, we gather from
the travels of Fahien that he saw a stupa where the Panca-

vaggiyas paid reverence to the Buddha, and to the north of it

was the famous site of the ''Turning the wheel of the law." *

Judging from this, I am inclined to believe that the Dharma-
rajika is the Jagat Singh stupa.

Dharmacakra.—It has been mentioned in the Mahipal lipi,

as Sangam Dharmacakram. Dr. Vogel took the word sangam

to mean ' complete * and the late Dr. Venis seems to have

accepted his interpretation. This rendering, in my opinion,

is very doubtful. We meet with an expression like Saiiga

Veda meaning Sadanga-Veda, Likewise, we may take the

expression sangam Dharmacakram to mean the present Dharma-

cakra together with its various' accessories. The meaning of

Dharmacakra remains to be settled. From the fact that the

Buddha at Sarnath turned 'the wheel of the Law' have origin-

ated in later times, the Dharmacakra symbol or the symbol

of the wheel, the Dharmacakramudra and even the name Dliarma-

cakravihar denoting the monastery of Sarnath ^
; in a seal dis-

covered in the course of excavation at Sarnath has been in-

scribed :—^^1^^ ^g::^Jl=Mfi^ «3I^<!7.* From this we may con-

clude that the whole monastery used to be called Saddharmacakra

and a chattel within its nrecmcts was known as Mulagandha Kuii

1 84,000 Dharmarajikas built by Asoka Dharmaraja, as stated by

Divyavadana (Ed. Cowell and Neil, p. 379), quoted by Foucher Ico. Boud-

dhique, p. 554.
2 The Pilgrimage of Fahien (translated by Laidlay), pp. 30 /-8.

3 In the inscription of KumaradevI, we find that Sarnath has been

called Saddharma-cakra vihar; vide the present writer's ''History of

Sainath," p. 112.
* Harsreave's Annual Progress Report for 1915, p. 4.
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(Main shrine) . From this \:e may deduce that the present monas-
tery, as a whole, together with its accessories has been meant
by the expression Sanqam Dharmacakram. Again, Mr. A. K.
Maitra, the founder of the Varendra Research Society, is of

opinion that the Dharmacakra Symbol, which formerly surmoun-
ted the lion capital of Asoka, and of which fragments are now
preserved in the Sarnath Museum^^ is the exact object which is

denoted by the foregoing expression in the Mahipal Inscription.

The practice of adorning the lion capital of Asoka with the

Dharma cakkra svmbol was not an • uncommon feature in

ancient days and we find the same thing on the Asoka pillar

at Sanchi. Therefore nothing can be said with certainty as to

which object was exactly repaired—the whole monaster}^ or the

Asoka Pillar. It is not unlikely that the whole monastery was
under repairs along with the repairs of the Dharmarajika
inasmuch as the monastery, the Gandha-Kuti and the Dharma-
rajika were all in a ruinous condition. The Pala brothers^ it

may be supposed, undertook to repair all of them. It is also

noteworthy in this connexion that no trace of repair can now
be noticed on the surface of the Asoka Pillar.

Astamahasthana-^atla-GandhakutI — Dr. Hultsz, Dr.
Vogel and Dr. Venis have offered various interpretations o£ this

expression. Of these, Dr. Venis' is the latest. After having
shown the impossibility of expounding the compound as the
Gandha Kutl erected of stone, brought from eight great places, on
the ground of Sanskrit grammar, he suggested the following inter-

pretation :
*' Shrine is made of stone and in the shrine are or to it

belong eight great places (positions)." ^ According to the rules of

Sanskrit grammar, this compound can be no other than the

'i^'J^^-^ftT ^WT^. Then, of course, the component parts Avould

be :—^IW^T^T'nWT (or f^m) ^«3i=^fi^^.^ We shall consider now
if this interpretation suits the topography of Sarnath and holds

good on other groimds.* It appears to me that the word '' Saila
Gandhakutl " here doubtless refers to the Main Shrine of to-day,
for architectural characteristics of the 12th century A.D, are
traceable in the ruins and the style of this building. The word
Gandhakuti has been discussed elsewhere.* Again, the pre-

1 Sir John Marshall's Annual Report, A.S., 1904-5, p. 36.
« J.A.S.B., N.S.. Vol. II, No. 9, p. 447,

3 Cf. ft^5i|p5^'^ Da^akumara Carita.
* Mr. Hargreaves, the Superintendent, iirchseological Survey, in a

letter to me expressed the view—" Its explanation, I am afraid, must
always remain doubtful."

& Buddhist literature informs us that the room where the Buddha
dwelt was usually made fragrant by burning incense and thus it received
the name of Gandha Kuti. The word, in course of time, has been modi-
fied mto Gandhola and came to be used in a similar sense in Tibetan
books—" Pafir-Sam-Jon-Zancr'> hv ft r rioc ^ 77
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viously mentioned earthen Seal, bearing the legend ^^^^^^
f^l'ifi^ «3r^*ft, furnishes us with the information that " in the

Mula Gandhakuti which was situated in the Saddharmacakra
Vihara," etc. The age of this epigraph is much anterior to that

of the Mahipal inscription. Bound the chapel in which the Bud-

dha dwelt an extensive monastery may have gradually come into

being. That chapel used to be*^ called "Gandhakuti" and the

whole monastery passed by many different names. Our atten-

tion may be turned again to Hiuen-t-siang's account for the

sake of comparison. We find there that he also saw the whole

monastery and a high building made of stone. ^ There was a_n

image of Buddha therein, represented in the Dliarma cakra mudra.

In the traveller's account, one thing appears to be specially

striking, and on this he seems to lay much stress :
" The San-

gharama was divided into eight portions (Sections)." * I_conjec-

ture from this that these eight parts of the Sanghdrama de-

veloped in course of time into eight great places or monasteries

which constituted the whole establishment. And very pro-

bably this Sanghdrama having distinct divisions received the

true designation of Asia mahdsthana . It may be noted that

six distinct monasteries have already been exhumed by modern

exploration. I have also been informed by a Superintendent

of the Indian Archaeological Department that probable sites

of more viharas still lie hidden on the east of the g^irm. No

excavation has been carried on in that direction. We_may,

nevertheless, arrive at these conclusions, that Astamahdsthan

was the name given to the whole Sangharama and Saila gan-

dhakuti was the name which signified an old stone building

situated probably in the middle of the Sangharama and there-

fore called at one time Milla, meaning " central " or " original,

from the fact that the Buddha set up his first residence there,

and at another time &aila, as it was chiefly built of stone.

1 Op. cit, , • • tj
3 Cf. Waiter's version—*' This establishment, he says, was in eight

divieions all enclosed within one wall"—Waiters, VoL II, p. ^.
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CHAPTER I.

Introduction.

1. Chhattisgarh, a great mland basm drained by the

Upper Mahanadi and its tributaries, is the easternmost Division

of the Central Provinces. It possesses a marked individuahty.

In their speech, their dress and their manners the inhabitants

of the country have many pecuh'arities of their own. There is

more homogeneity among them than is to be found m other

parts of the Province. And their political histoi-y also has

developed on independent lines—a chcumstance which in itself

should excuse an attempt, however incomplete, to throw light

on the dark ages which preceded the Maratha conquest.

As a Settlement Officer my attention was first drawn some

years ago to the curious mediaeval land-system of this tract of

country. And I venture now, as the result of subsequent

investigations, to put in writing the followmg account of the

old Rajput kingdoms of Ratanpur and Raipur.
, -„ •

2. The little that is definitely known regarding the Hai-

haibansi dynasty in Chhattisgarh may be summarized as fol-

lows :

—

, -1 1 J
In the 10th century A.D. a powerful Rajput family ruled

at Tripuri or Tewar near Jubbulpore. Issuing from this king-

dom of Chedi a scion of the royal house, by name Kahngaraja,

settled, about the vear 1000 AD. at Tuman, a site at present

marked only by a "few ruins in the north-east of the Lapha

Zamindari of the Bilaspur District. His grandson, Ratnaraja,

\
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founded Ratanpur which continued the capital of a large part
of the country now kno^^Ti as Chhattisgarh until it passed into
the hands of the British. Of the varying fortunes of this royal
house w^e know little or nothing ; and we search in vain in the
writings of Indian historians for any reference to this extensiv^e
territory. All we can affirm is that the dynasty continued in
vigorous life for some six centuries; that about the 14th
century it split into two portions, the elder branch continuing
at Ratanpur while the younger ruled in semi-independent state
at Raipur

' ; that about the end of the 16th century it acknow-
ledged the suzereinty of the Great Mogul; and that thereafter
it sank into complete obscurity but was never dispossessed
until the Marathas, after conquering the country, deposed
Raghunathsingh, the last survivor of the Ratanpur house, in
1745 A.D., and 10 years later removed Amarsingh also, his kins-
man on the Raipur throne.

3. One would at first, suppose it an easy task to recover
the main outline of the Rajput regime in Chhattisgarh, lasting,
as it did without interruption so far as we can learn, for over
700 years. But memories are nowhere shorter than in the
'' Immemorial East." Few Europeans have been interested in
this obscure corner of the Empire, in spite of the fact that it

presents the remarkable picture of a Hindu Government con-
tinuing till modern times outside the sphere of direct Moham-
medan control ; and, when we try to discover the social or
political organization of the country prior to 1745 A.D., we
find ourselves groping almost in complete darkness.

That any relics of the old order of things survived long
enough to be observed and recorded by the first British officials
who visited the country must be attributed to the extraordi-
nary isolation of Chhattisgarh. It was in pre-Briti&h days a
territory ^'surrounded on all sides by almost uninhabited
^'jungles varying in breadth from about 50 to more than 200
'* miles and during the rains perfectly inaccessible from the
*' want of good roads." (Hewitt's Report of 1869, paragraph
31 ) . In this land-locked seclusion curious institutions, survivals
of an earlier society, found it possible to persist in a recogniz-
able if mutilated form.

The fullest account of Chhattisgarh history which has been
published is to be found in Vol. XVII of the Archaeological
Survey of India This was written some 36 years ago by Sir
Alexander Cunningham. It covers 20 pages, and gives as
complete information as could at that time be obtained from
inscriptional and other written sources. But it deals primarily
with names and dates and places, and throws no light on the
internal organization of the country.

* See paragraph 10 below.
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4. My enquiries as regards the old territorial divisions of

Chhattisgarh disclose the following symmetrical arrangement :—

(a) The whole country was divided into two kingdoms—

a

northern kingdom with its capital at Ratanpur and

a southern with its capital at Raipur.

(b) Each kingdom or Raj Avas subdivided into districts

known as Garhs or Forts, conventionally supposed

to be eighteen in number. The whole owed allegi-

ance to a Rajput king.

(c) Each district or Garh was conventionally supposed to

contain 84 villages, whence the term Chaurasi is

derived. It was held by a Diwan or Thakur, a

local chief whose powers" within his territory were

of the widest kind.

{d) Inside the Garh were smaller units or Taluqs, each con-

ventional!v supposed to contain 12 villages and

therefore known as Barhons. These were held by

Daos or Barhainihas, minor chiefs, whose authority

within their Taluq closely resembled that of the

Diwan within the Garh.

The Dao was ordinarily the Headman or Gaoniia of the

village where he resided, the other villages of his Taluq bemg

held bv separate Gaontias who acknowledged his authority.

Similarly the Diwan was the Dao of the particular Taluq m
which his headquarters were situated, while his other Taluqs

were allotted to chiefs of the second degree subordinate to him.

Lastly the Raja kept under his direct control the Headquarter

Garh^ while the other Garhs of his kingdom were allotted to

chiefs of the higher rank. Sometimes the chiefs of Garhs were

kinsmen of the Raja ; the minor chiefs of Taluqs were similarly

related in some cases to the lord of the Garh, and the Gaontias

in their degree were sometimes related to the chief of their

Taluq. til
5. In setting forth in detail the evidence which establishes

the former existence of this organization, I do not mean to

assert that it was at any one time exemplified m full detail

everywhere in Chhattisgarh. It was no more than the ' theory,

as one authority ' describes it, on which the system worked ;

for " it is well known to all who have enquired mto Indian

" institutions that they are directed by a general understand-

"ing, seldom if ever bv precise rules; and that that under-

" standing is sc looselv acted upon that, amongst the innumer-

" able deviations that arc met with, it is no easy task to dis-

" cover the most universal and established practice.

I
Lieutenant Macpherson's Report of 1842 on the Khonds, Part II,

Section I, paragraph 12. , - i

« Major Van Aenew's Report of 1820 on Chhattisgarh.
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CHAPTER II.

The Raj ok Atharahgarh,
3

6. The fact that the name Chhattisgarh (36 Forts) is

derived from the existence "of two adjacent kingdoms of

Atharahgarh (18 Forts) is, one would have thought, indisput-

able. Writing more than a century ago the author of *' A
Joumev m 1 /yo-y

"

tells us that '' Chhuri is one of the thirty-six towns and forts

which give name to the province of Chhattisgarh." But there

is, in Vol. VIII of the Archaeological Survey of India (page

224), an article, the writer of which rejects the '' legend'' deriv-

ing the term Chhattisgarh from 36 forts as " a modem invention

to account for the name," and substitutes a theory that the

correct name of this part of the country is Chhattisghar (36

houses) derived from the immigration of 36 families of Chamars

from Behar. This theory, evolved by Mr. Beglar at his first

visit to Ratanpur and Raipur, would not need to be seriously

considered, were it not that his contention gains a weight

which it does not deserve by reason of its publication in the

official records of the Archaeological Department.
Thus Mr. P. N. Bose begins his '' Notes on the tribes, sects

and castes of Chhattisgarh" (published at page 269 of the

Journal of the Asiatic Society of Bengal, Vol. LIX, Part I, for

1890) as follows :—

"The Bengal-Xagpur Railway will open up a tract of

'' country which is now but little known to the public. In the

'' Central Provmces, it is called Chhattisgarh. Two deriva-

'' tions of the name have been proposed. According to the

" Central Provinces Gazetteer Chhattisgarh owes its name to

*' thirty-six {Chhattis) forts {garh) mcluded withm it. Serious

" objections, however, have been urged against this interpreta-

*' tion by Mr. Beglar of the Archaeological Survey. While in

^^Behar'he heard a tradition, that ages ago, in the time of

" Jarasandha, thirty-six famines of Chamars had emigrated
" from that country and settled in a country far to the south

" of it, which was called Chhattisghar (thirty-six families). He
" was not at the time aware of any country which bore that

'' namC; and his enquiries with regard to it being ineffectual, he

" became rather sceptical about its existence. When, however,
'' official duty brought him to Chhattisgarh the tradition he
'* had -heard in Behar, came back to his mind. Here was a
'* country far from Behar, and south of it, the people of w^hich

'^appeared to him to be singularly like the Beharis in their

** language, dress, manners and customs—a people, too, of which
*' the Chamars formed a very important element. Mr. Beglar
'' suggests that Chhattisgarh derives its name from the thirty-

« RiY fnmUiAfl nf "RATini-i PTiftmnrs who settled there! accordmg
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" to which interpretation Ghhattisgarh should be spelt Chhattis-

" ghar. Considering that long intercourse had made Mr. Beglar

" perfectly familiar with the Beharis before he visited Chhattis-

" garh his interpretation becomes authoritative. Besides, it

" promises to throw some light on the history and affinities of

"one of the most remarkable peoples that inhabit India—the
'' Chhattisgarhi Chamars. We must say, however, that as the

'' word is pronounced by the people, it is difficult to make out
'' whether Chhattisghar" or Ghhattisgarh is the correct spelling ;

" we have adopted the latter as the one in current use."

So far from being authoritative I fear that Mr. Beglar's

interpretation cannot stand a moment's investigation To

begin with garh is, to the native ear, as distinct from ghar as

to the Englishman "shave" is from "safe"; and if further

argument is needed I trust the following pages will provide it.

7. There are several lists extant of the Chhattis Garh.

Some are preserved in Ratanpur. The following is the one

given in para. 48 of Mr. Ghisholm's Settlement Report on the

Bilaspur District, published in 1869, and reproduced in the old

Gazetteer of the Central Provinces.

Name of Fort.
Number of

Villages.
Name of Fort

Number of

Villages.

1

2
Ratanpur
Maro

3

4
Eijaipur
Kharod

5

6

7

Kotgarh
Nawagarh
Sonthi

8 Okhar
9 Pandarbliatta

10

Mungeli)
Semaria

11

12

13

Champa
Lapha
Chhuri

14 Kenda
15 Matin
16

17

Uprora
Pendra

18 Kurkuttie (2 s

« #

• •

(including

360
354
326
145

84
84

84
32

1

9
Raipur
Patan

324
84

153

200
220
84
84
84
84

700

3 Simga
4 Singarpur
5 Lawan (84 x 3)

6 Amera
7 Drug
8 Sarda
9 Sirsa

10 Mohdi
11 Khalari
12 Sirpur

13 Phingeshwar
14 Rajim
15 Singangarh .

16 Suarmar
17 Tengnagarh .

18 Akalwara
4 k

* *

9 V

* ft

640
152

.. 84
(not known)

.. 252

.. 84

.. 84
(not known)

84• •

9 «

84
84
84
84
84
84
84
84
84

report.

The number of villages is not given in Mr. Chisholm-s

„4. T,, ur^^a ir, fbt. fir.^t nohimn above are taken from

page 40 of the Bilaspur District Gazetteer,

column are taken from page 18 of Mr. Hewitt s

Report of 1869 on the Raipur District.

Those in the second
Settlement

below)

.

8. One feature is common to all these lists of^ Garha.

lual portions, eighteen
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forts in the tract north of the Sheonath river being entered
under Ratanpiir, and eighteen in the tract south of the Sheo-
nath river under Raipur. This alone suggests that the term
Atharah Garh had a special significance; and Avhen we find
that the adjoining kingdom of Sambalpur^' now a district of

Behar and Orissa, was known by this very name the sugges-
tion rises almost to a certainty. la a very remarkable report
written by a certain Mr. Motte who visited Sambalpur in search
of diamonds in 1766 A.D. we read that '= The Sambalpur Pro-
*' vince is so called from its capital; but the Rajah takes the
" title of Rajah of eighteen forts. Such titles are common
" among the Hindus, and I doubt if the capital of the Maha-
*' rattas which we call Sattarah-gur or the Star fort is not
'' Sattarah-gur or the seventeen forts, for Sattarah is not a star

in an}^ of the Hindu languages. There are two Rajas of
'' thirty-six forts—one in the Allahabad Province, the other to
'' the northward of Lucknow."

9. This evidence will probably satisfy most people that
the term Atharah Garh was, in this part of India, a conven-
tional expression indicating the existence of a Raj or kingdom ;

and that our Chhattisgarh (of which, oddh^ enough, Mr. Motte
makes no mention) Avas so called from the existence within it

of two allied states. But we have other indications leading to
the same conclusion.

10, In an old Ratanpur inscription of 1114 A.D. (No, 140
in the Descriptive List of Central Provinces Inscriptions) w^e

read that Kokalla, a ruler of the Chedi kingdom from which
the Rajput kings of Ratanpur and Raipur were descended,
'* had 18 sons, of whom the first-bom was ruler of Tripuri
(the capital of Chedi, near Jubbulpore, as already stated)
'"' while the others became Lords of Mandalas (Districts).'* The
statement is not absolutelj'- explicit ; but it needs no stretch of

imagination to suppose that ancient Chedi was itself divided
into 18 districts, and that a similar organization was also

adopted, or assumed to exist, in the country further south
round Ratanpur Avhen it was conquered by off-shoots of the
Chedi house.

The earliest direct reference to Atharah Garh is found in
a Raipur Inscription of 1415 A.D. (No. 125 in Rai Bahadur
Hiralal's " Descriptive list ") where we are told that Simhana-
deva. King of Raipur, conquered ''18 forts or strongholds of

adversaries.'* This may well have been the occasion of the
establishment of the separate appanage of Raipur,* for in the
Bastar State we find the same thing happening. '' In 1502 A.D.

J The Sambalpur Atharahgarh is dealt with at length in Chapter VI.
2 The view here suggested that the Kingdom of Raipnr was an

** appanage" of the Ratanpur Raj seems to be most consistent with
what we know of the relations between tlie two. Raipur was certainly
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*' Pratap Rajdeo came to the throne. He conquered 18 forts

round Dongar and assigned them to his younger brother as
(C

i£ an appanage." (Sils' History of the Central Provinces and
Berar, page 115). In. this case history repeated itself for in

Col. Elliot's report of 1856 we again read that the Pajah of

Bastar Rajah Bhyro Deo invested his younger brother Dalgan-
jan Singh with " 18 Garhs as an appanage for his livelihood."

11. Lastlv, I would note the curious fact that the Feuda-
tory State of Kalahandi is still sub-divided into 18 garhs. My
attention was first drawn to this Dependency by the remark of

Sir R. Jenkins, on page 213 of his report on the Nagpur terri-

torries written in 1 826, that Kharonde or Kalahandi is

'' divided into eighteen garhs or petty zamindaries.'* I then
turned to the report on this state contained in No. XXX of

the "Selections from the Records of the Government of India

(Foreign Department) " written by Lieut.-Coh EJliott in 1856.

There 1 found it stated that Kalahandi "original]}' consisted
'" of 14 garhs to which four were subsequently added in the
'' year 1122 Fasli (or 1712 A.D.) having been ceded by the Raja
'' of Jaipur/' This, at first sight, seemed fatal to any attempt

to attach significance to the figure eighteen. But a further

examination of the report made it clear that, in reality, the

state had always contained 18 Garhs, but that five had been

compressed into one, presumably at the time of the cession of

four additional Garhs from Jeypore, with a view to preventing

any disturbance of the conventional Atharah Garh.

12, I give below an abstract of the distribution of Garhs

in Kalahandi noted in the report of 1856.

Khalsa, 5 Garhs.

(i) Junagarh with 12 sub -divisions and 326 villages,

(ii) Bhundesir with 16 sub-divisions and 187 villages,

(iii) Asoorgarh with one sub-division and 85 villages,

(iv) Dohgaon Avith one sub -division and 43 villages.

(v) Kooksurah with one sub-division and 57 villages.

Jhooamool Estate, 7 Garhs.

(vi) Jhooamool with 15 sub-divisions and 126 villages,

(vii) Deypore with 4 sub-divisions and 55 villages,
m

held by a younger branch of the Ratanpur family and according to

Hewitt (Report of 1869, para 64) *' the rulers of Raipore were entirely

** subordinate to the Head of the family at Ratanpur." And Agnew
(Report of 1820, p. 2) writes: ** Members of the Ratanpur family seem
*' to have been occasionally deputed to rule at Raipur, Lawan and in

'* other parts of the province ; but, as far as I can ascertain, they were
•* never wholly independent of the Ruttunpore Government. Thus
'* Jagannath Sai before his accession to the gaddi of Ratanpur was
•* Governor of Lawan and his grandson Bariar Singh subsequently became
" Raja of Raipur."
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(viii) Mandabissi with 3 sub -divisions and 39 villages,

(ix) Kassipore with 2 sub-divisions and 128 villages,

(x) Mohalpatna with 8 sub-divisions and 107 villages,

(xi) Chandragiri with 2 sub-divisions and 21 villages,

(xii) Bisamgiri with 2 sub-divisions and 23 villages.

Dadpore Estate,. 1 Garh.

(xiii) Dadpore with 8 sub-divisions and 109 villages

Lanjigarh Estate, 3 Garhs.

(xiv) Lanjigarh with 5 sub-divisions and 89 villages

(xv) Moonda with 1 sub-division and 16 villages,

(xvi) Bhoortee with 1 sub-division and 34 villages.

KoRLAFAT Estate, 1 Garh.

(xvii) Korlapat with 11 sub-divisions and 103 villages

Madanpur Estate, 1 Garh.

(xviii) Madanpur with 5 Tahiqs.

(a) Madanpur with 5 sub-divisions and 75 villages.

(6) Mohangiri with 2 sub-divisions and 24 villages,

(c) Japrang with 4 sub divisions and 38 villages.

{(1) Oorladoni with 3 sub-divisions and 38 villages,

(e) Burka with 1 sub division and 29 villages.

It requires no great x>erspicacity to see that the so-called

Taluqs of the Madanpur Garh, each regularly subdivided, are
in reality Garhs which have been re-christened Taluqs. The
Taluq, as an area intermediate between the Garh and the
" Sub-division," has no parallel in the rest of the dependency.
And the obvious explanation of the anomaly is that Kalahandi
originally contained not 14 but 18 Garhs, and when four others

were ceded from Jeypore the five 6^ar^5 in the Madanpur Estate
were telescoped into one and called Taluqs^ simply in order to

retain the conventional division of the Dependency into

Atharah Garh,

13. Kalahandi is the main link in the chain of evidence
which proves the tribal origin of the land system of Chhattis-
garh^ and I shall have to refer again more than once to

this Dependency. Here I have only one point to emphasize.
There is an obvious and striking parallel between its territorial

organization in 1856 and that which I have set myself to prove
to have been formerly ubiquitous in Chhattisgarh. The divi-

sion of the country into 18 Garhs, and of each Garh into Taluqs

I

A See Chapter VII.
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containing about a dozen villages a piece, is shown in complete
detail. There is also in a letter (No. 172. dated the 13th July
1862, from Captain Glasfurd, Deputy Commissioner of the
Godavery Taluqs, to the Chief Commissioner of the Central
Provinces, which I obtained from the Sarabalpur District office)

a specific reference to a class of persons in Kalahandi described
as ''Paters or hereditary heads of Garhs^^ while the latest

Gazetteer (1910) refers to the former existence of Umrahs or
Khond Chieftains holding on tenures intermediate between the
Raja and the people. These are all indications that a system
formerly existed in Kalahandi closely resembling that which I

have sketched for Chhattisgarh in para. 4 above.

CHAPTER III.
ft

The Garh or Chaurasi.

14. It would be flogging a dead horse to elaborate at

length the evidence in support of the existence of Ghaitrasis

or tracts of 84 villages. Yet reference to '"' 84 village tracts
"

is constantly found in official reports, evidently without the

writer realizing how purely conventional this number is. In
the absence of any other collective reference either to the

existence of Chaurasis in Chhattisgarh and the adjacent

countries, or to their identity with the GarJi a brief summary of

the evidence on these points may be given.

15, The locus classicus as regards the Chaurasi or District

of 84 villages is the notice at page 47, Vol. II of Beanie's

Memoirs of the North-West Provinces—an amplification of Sir

H. Elliott's Glossary of Indian terms. This very full account

will be referred to more than once in the following pages.

Here I Avould mention it chiefly in order to carry conviction to

the minds of those who may at first be tempted to regard

the term Clmurasi as fictitious. To those to whom this use

of a number in relation to a territorial unit is unfamiliar

I cannot do better than recommend a careful perusal of the

article in the Glossary above-mentioned. Nearly a hundred

instances of Chaurasis^are there collected and the author claims

to have established their existence '' in almost every district
"

of the old North-Western Provinces. He quotes instances from
the Central Provinces, e.g. " P^irganah Jhillo in Saugor" he

says, "is a Chaurasi Garha Kota in Damoh of Saugor
**

(sic) is a Bundela Chaurasi The Parganah of Tezgarh in

Damoh is a Chaurasi and the Bunaphar Rajputs have a

Chaurasi in Garha Mandla There is a Chaurasi of

<<

(<

"Dhakara Rajputs in Fattehpur of Hoshangabad, and in

" Sobhapur of the same District there is one of Gujars," and so

on.
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But with two exceptions, the instances quoted by Sir

H. Elliott are not taken from an3^ of the old kingdoms in or
around Chhattisgarh. The foUoAving may therefore serve as,

in some measure, a supplement to the list given in the Glossary.
16. Among the '' 36 forts" given in para. 7 above, it will

be noticed that no fewer than 21 are groups of 84 villages.

On page 117 of the Bilaspur Gazetteer there is reference to a
Chaurasi at Loharsi held by a Brahmm family.

In Major Roughsedge's Report of 1818 on the State of

Sarguja and its dependencies, five Chaurasis are mentioned.
In Appendix B of Sir R. Temple's Report on the Zamindaris
of the Central Provinces dated 31/10/1863 Sahaspur and Suar-
raar Zamindaris are said each to contain 84 villages, and
reference is also made to 84 villages, being taken from Phuljhar
and included in the Borasambar Estate.

In Vol. XVII of Sir W. Hunter's Statistical Account' of

Bengal two Chaurasis are mentioned as existing in the Korea
State (op. cit., p. 216) and one in the Gangpur State (op.

cit., p. 193). In a printed report on the Mandla District by
Captain Pearson written in 1860 two Chaurasis are mentioned
on pages 29 and 30.

In the Chhattisgarh Feudatory States Gazetteer, published
in 1909, where one might have looked for more frequent notice
of these territorial divisions, I can find but a single Chaurasi
noted as having existed formerly in the Sarangarh State (vide
Gazetteer, p. 205).

Appendix D of the Revvah State Gazetteer published in

1907 contains a '' Statement of villages by Parganas in the
time of Maharaja Ajit Singh (1761 A.D.)" in which nine
parganas of 84 villages are mentioned, and a marginal note
records that '' Chaurasi was the most common convention of

naming Parganas "

Rewa, Sarguja, Mandla, Korea, Gangpur and Sarangarh
are all territories adjacent to Ratanpur and Raipur. The use
of this conventional figure as a territorial unit was therefore
Avidely prevalent and, as I have shown, was particularly well

known in Chhattisgarh.
17. As to the identity of the Garh and the Chaurasi there

is little difiiculty in proving this. Both are synonyms for

Parganah, and are therefore themselves interchangeable terms.

For instance, the present Zamindari of Matin was one of the

18 Garhs subordinate to Ratanpur. It is still known as one of

the Satgarh of the Bilaspur District. Blunt in 1795 calls it

the Khas Parganah of Matin and describes it as one of *' seven
small Districts called Chaurasis "—evidently referring to what
are more commonly known as the Satgarh. In 18d4 Matin
was still described as a '' Parganah,'' We may take an even
more striking instance. In Mr. Hewitt's Settlement Report
(page 18) he quotes from an old account of the Haihaibansi
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Kingdom' a list of 16 '' Khalsa Parganahs:' Of these 13 are
shown in the list as Chaurasis containing 84 villages, while
every one of the 16 appears in the accepted lists oi Qarhs
subordinate to Raipur. Elliott, it is true, begins his article on
Chaurasis by saying that '' the word means literally 84 : and
" is territorially applied to a sub-division of a parganah or dis-
'* trict amounting to 84 villages." But this definition is not
borne out by his own list which records many Chaurasis com-
prising whole Parganahs, while it is, for Chhattisgarh, refuted
by the remark in the Rewa List, quoted in the preceding
paragraph that '' Chaurasi was the most common convention
of naming ParganahsJ*'

18. urast
other than those (perhaps one or two) which the Raja himself
administered, stood the local Chief known as Detvan or Tluikur.

These petty chieftains, some of whom were related to the Raja,
formed the local aristocracy, and were practically indeiDendent in

regard to the internal administration of their estates, though
bound to give service and supplies to their lord paramount,
*' The Haihaibansis merely stood at the head of a number of
*' petty Rajahs and Chiefs each of whom was to a large extent in-
** dependent, and among whom the whole country was divided "

(Chisholm's Report of 1869, para. 64). '' Under the Haihai-
" bansi Rajahs the feudal principles of their rule precluded
'' anything in the nature of a system of revenue. The Rajahs
*' and the members of his family retained no more lands under

gnity /
'' their requisition, supplied them with whatever they required,
'' with money according to their wants and in war with quotas
''of troops proportioned to the lands they held. These petty

''lords seem, on their part, to have followed the same system,
'' retaining but small tracts of land in their own hands and
*' distributing the remainder among their servants who were at

''the same time soldiers and cultivators. The Judicial autho^
*' rity in important cases they personally exercised, but in all

'' inferior and common occasions they left the chief executive
*' authority in revenue as well as other matters to the head of

''each Talooq or village who it may be concluded did not act

upon any general or uniform plan. The conquest of the

country bv the Mahrattas changed this state of things."

(Agnew's Report of 1820, p. 10).

As some indication of the power which these local chiefs

wielded within the limits of their own estates it may be ob-

served that those of them in the hilly country who survived

the Maratha rule so disastrous to indigenous institutions were

still found in possession of powers of life and death within

1 See para. 69 below.

C:

{(
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their own territories in 1821. Thus the engagement entered
into by the Zamindars of Chhattisgarh in that year (see No.
CLXVI in VoL I, Part IV of Aitcheson's Treaties) recites that
the Zamindar will levy no customs, offer no interruption to

travellers or merchants, not punish any person with death
without the previous sanction of the Sircar, and not make war
upon any Zamindar or other person without the orders of the
Sircar. These chieftains held in fact a position closely

analogous to that of the Heads of the 48 Zamindaris into

which the Bastar State was formerly divided, each of whom,
as reported by Major Vans Agnew in 1821 (see para. 65 below),
'" pay a rent long since established and which does not vary,
^'and exercise an almost unlimited authority within their res-
'' pective Zamindaris but are subject to the Rajah in all that
** refers to the general interests of the State."

CHAPTER IV.

The Talitq or Rarhon.

19. We
interestmg, subdivision knoAvn in Chhattisgarh as the Taluq or
Barhon (from Barah meaning 12), owing to the fact that it

was conventionally supposed to comprise an area of 12 villages.

The chief authority for this old territorial grouping in Chhattis-
garh is the reference, in paras. 59 to 63, 74, 75, 145 and 239 of

Mr. Hewitt's Raipur Settlement Report of 1869, to what he
calls *Hhe Talooqdaree System." He writes: ''Under the
^* Haihaibansi dynasty the Government seems to have been a
*' patriarchal aristocracy, the system being derived from the Gonds,
*' Under the nomad invaders of the Turanian race the unit
'' seems not to have been the family but the clan. Hence,
*' while in Upper India the family developed into the village
/' community, among the Turanian races the clans settled
*' themselves in a number of neighbouring villages which were
'* formed into a Talooqtca, All the original inhabitants of each
*' of the Talooquas were attached to their chief by the ties of
'^ blood or community of interest (para. 59) In suc-

''ceeding generations the old system was almost obliterated,
'' and not only were the older holders ejected from their Taloo-
^' quaa, but the boundaries of Talooquas were disregarded and
" two or three or even single villages were given to applicants,
'* while the Gond ryots were swamped by foreign settlers (para.
'' 62) Though the vitality of the land system of
'* Chhattisgarh had been almost annihilated owing to

as
*i 1818 as the following remarks, quoted from a report o
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Agn
''

' Gaontias here are the heads of the villages in which they
'' 'reside, and cannot hold office in more than one village ; they
''

' are almost invariably inhabitants of the country. The Patels
'''on the contrary have authority over a Talooq or several

villages and are frequently strangers who have obtained the
''

' situation from interest Against the Gaontias I have
''

'
very seldom met with complaints from the ryots, but against
the latter they are frequent. In consequence of these com-

'*' plaints the Patels, called in Chuteesgurh Daos, were set aside
'' ' whenever possible' But, though the Talooq-
'' dars were removed, yet the names and limits of their estates
''are still in many cases well known to the people, more es-
*' pecially in the jungles where there has been less change
'' In some instances the Talooqas were found at the Settlement
'' [of 1869] in the hands of men who had held them from the
'' time of the Haihaibansi Rajas."

20. This account by Mr. Hewitt is the only description
of the Taluqdari system in Chhattisgarh which we possess, and
his appreciation of the scanty survivals %a hich e-sisted in his
time is to be attributed to the fact that he was interested in
early tribal institutions. He continued his studies in this
direction when Commissioner of Chota Nagpur, and was able
to establish the identity of the '' Taluqdari system " of Chhat-
tisgarh with the '' Patti system" further east. In a paper on
" Village Communities in India " published in Vol. XXXV of
the Journal of the Society of Arts for May 6th, 1887, Mr. Hewitt
specifically refers to the existence in the Central Provinces
(meaning of course Chhattisgarh) of the '' Parha or tribal

territory, knoA^Ti locally as the Talooqua'' and treats it as
analogous to the tribal grouping of the Hos and Mundas.

The similarity of this Patti system of Chota Nagpur to

the Taluqdari system described by Air. Hewitt in Chhattisgarh
is apparent from the following extract (p. 119 et seq) from a
book called " The Mundas and their Country " by Sir. S. C. Roy.

1 On page 32 of Colonel (then Major) Agnew's Report of 1820 on
Chhattisgarh we read :

** The situation of Patel is not of ancient origin. It
''was established by the Mahrattas soon after their conquest of the
*' country as a means, there is every reason to suppose, of providing for
** the needy Brahmans of their own tribe. They are the superiors of
** several villages or of a Taluq, having Gaontias at those villages where
'* they do not themselves reside The situation of Gaontias is of
** ancient standing and existed in the time of the Haihaibansi Rajahs."
So far as this passage leads one to infer that the organization of the
country into Taluqs under the superintendence of an individual headman
was introduced by the Marathas it is entirely incorrect. That this is so
is clearly showTi by the traditions of the people, by the evidence we
possess in the present Zamindari estates, and also by the passage in

paragraphs 74 and 75 of Mr. Hewitt's Settlement Report of 1869 above
quoted.
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*' Oyer and above the village organization the Mundas in

course of time came to have a tribal organization of their

own. Motives similar to those which prompted them to hold
*' together in villages would appear to have led them gradually'
*' to organize larger unions made up of groups of villages. As
" time went on the Munda saw the necessity of making himself

''stronger, so as to be able to effectually protect his brother-
" hood against the aggressions of other village units that were
*' growing apace all round, and this led to the wider organiza-
*' tion known as the Patti system. The villages by batches
*' usuallv of 12—but sometimes more and sometimes less

—

"came to be grouped together as a j)atti, with the strongest

''and most influential among the headmen of these villages as
'' the Manki or Palti Chief. The remaining village headmen
" swore allegiance to the elected Manki, Military Service was
'' .the primary, and in the beginning perhaps the sole con-
'' dition. But in course of time it was thought proper to

*' symbolize the relationship. Each village headman of the

Mank
'' But in course of time, the origin of the periodical presents
*' was lost sight of and what began as free gifts came to be

ci

'' regarded as rightful dues. But all the same the Mank
the Munda (Village Headman) was always looked upon as

'' a chief among equals—a leader and not a ruler. Nor did
" any superior rights or property appertain to the Mankiship.
" As under most oriental institutions the offices of the Manki

Munda In
Munda

" assisted by the village panch or Council of village elders.
*' The tribunal thus constituted arbitrated in all disputes amongst
" villagers inter se, Custoin was the recognised law In
'' disputes between village and village and in cases of unusual
" importance or tribal interest the Patti Punch presided over
'' by the Manki was called upon to adjudicate. And even now
'' the village punch and the Parha Panch or Patti panch play
** important parts in Munda village polity."

21. Looking to the statements I have quoted^ it is natural

for us to suppose that the ancient Taluqdari system of Chhat-
tisgarh as described by Mr. Hewitt, corresponding as it did to

the Parha or Patti system among the Mundas of Chota Nagpur,
originally involved the existence of a net-work of small groups

of about 12 villages each, spread over the whole country. And
this view receives immediate confirmation from evidence still

available in the Zamindari Estates which lie together in

Northern Chhattisgarh. This peculiar tract, known locally as

the Satgarhj was left practically untouched by the Mahrattas,
and obvious traces of a Taluqdari system were still visible

there when British rule began. As the best instance of all, I

may quote the following extract from para. 4 of a Report of
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I860 now ia the Raipur District office on the Pendra Estate
reckoned the chief of the Sat Garh, and entered in every list of
the Ratanpur Atharah Garh,

''The Zamindari of, Pendra comprises 12 Talooks which,
'' with the number of villages they

1. Pendra 36 villages, ''contain, are noted in the margin.

\ n!Zr^'' i? i'^^^^l' " With the exception of the TaJook
3. Decree 13 (waste). rr r r> j -. -n i, ^i_ ^ xu
4. Andhiarkhoh 17 villages, ^^ Pendra it Will be seen that the
5. Komo 4 „ '' Talooks are generally small, two of
6. Korgar 6 ,,

'' them being entirelv waste and un-

I" Tu^kLT'^'' 11
" ^^ cultured. The Talook of Koom-

9- Bagra 8 ',[
'' bharee containing 23 villages is

10. Korja 24 ,,
" held by a Talookdar to whose grand-

11. Seonee 16 ,, *' father it was entrusted for cultiva-
12. Kumbhan 23

, c.
^j^j^ durmg the time the Zamindari

and one village held
, i ^. i ^ tt

rent-free by the Ner- was under attachment. He pays
budda Debi. '^ to the Zamindar an annual rent of

'' Rs. 275/-. The Zammdari con-
"' tains in all 173 villages, 150 of which are under cultivation,
'' the remaining 23 being waste." When I visited this estate

in the course of settlement work some j^cars ago I found among
the people a vivid recollection of the Taluqdari sj'stem. And
further I learned that the local name for these areas was not

Taluq but Barhon and for their chiefs not Taluqdar but Barai-

niha or Barah Gaon ke thakur^ or Dao,

22. Pendra is not the only GarJi in which the existence

of these Barhons is recorded. Matin, ITprora, Chhuri, Champa
and Lapha, Zamindari Estates in the Bilaspur District, also

appear in the lists of Atharah Garh subordinate to Ratanpur,
and in all of them clear traces of Taluqs or Barhons existing as

interior subdivisions of the Garh are to be found. The Settle-

ment Officer of Bilaspur District had nothing to say on the

subject of these Taluqs in 1869. There is not a single reference

to them in aay of his reports. But in 1859 and 1864 the

Deput}^ Commissioner called for information as regards the

income derived from each Zamindari in considerable detail.

vemacul In

the replies (in all of which by the way the Zamindaris are

referred to a a Parnanah ,^) the following detail of '^
'

recorded. In Chhuri Zamindari we find :

—

1. The Taluq of Patpara with 8 villages.

2. The Taluq of Irap with 15 villages.

3. The Taluq of Jawali with 4 villages.

4. The Taluq of Nonera with 8 villages.

5. The Taluq of Arda with 19 villages.

6. The Taluq of Dhangaon with 16 villages.

7. The Taluq of Chaitma with 10 villages.

8. The Taluq of Dongri with 6 villages.

Taluqs is
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9. The Talvq of Sungurha with 12 villages.

10. The Taluq of Jurali with 20 villages.

On page 313 of the Bilaspur District Gazetteer there is

also specific reference to two Barhons of Umreli and Kothari
taken from the Champa Garh to he included in the Korba
Estate.

^

In Uprora Zamindari the lists record
1. The Taluq of Malda with 4 villages.

2, The Taluq of Binj lira with 2 villages.

The remainder of the estate is classed under the head
'' Uprora " as being under the Zamindar's direct control.

In Matin Zamindari the lists record

—

L The Taluq of Gursiya with 1 village.

2. The Taluq of Lad with 3 villages.

3. The Taluq of Ghosra with 3 villages.

4. The Taluq of Sirri with 16 villages.

In Lapha Zamindari the lists record

—

1. The Taluq of Pondi with 5 villages.

2 The Taluq of Tuman u ith 7 villages.

In the case of Kenda alone among the Sat Garh is no
reference to Taluqs made. The above 7 estates, referred to as

the seven Chaurasis bv Bhmt in 1795 A.D. and still known as

the Sat Garh are all included in every list extant showing the

Atharagarh of Ratanpur. Their internal administration was
never interfered with until the 'sixties when British rule

commenced. Hence we find here direct evidence of the exis-

tence of the system of Garhs and Taluqs over a large integral

part of Chhattisgarh within quite modern times.

23. The Kalahandi Dependency of which some details

have been given in para. 11 above, is a remarkable mstance of an

extensive country which, at anj' rate up to 1856, was entirelj"

subdivided into small taluqs subordinate to the Garh. Thus
we read in Elliott's report '' There remain therefore in the

''hands of the Raja five Garhs The two first are
'' sub-divided into twelve and sixteen talooks w hose names
"and villages are given in the margin." This is the same or-

ganization as that still apparent in the Satgarh to the north

of Bilaspur only 50 years ago It tallies too with what we
should expect to find in the rest of Chhattisgarh, judging from

Mr. Hewitt's account of the '^ Taluqdari system "
; and I have

therefore no hesitation in concluding that at one time Chhattis-

garh like Kalahandi, was a complete network of these small

tribal subdivisions, exactly as we find was the case among
practically all the aboriginal tribes of Chota Nagpur to the

East. Each Taluq had its petty chief as Mr. Hewitt expressly

tells us (see para. 19 above) and this petty chief regulated his
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J

charge just as his overlord the Diwan regulated the Garh and
as his underling the Gaontia regulated the village.

CHAPTER V.
w

The Numerical Basis of this Territorial Distribution.

24. This concludes the first stage of ray argument, the

object of which has been to establish the existence at one time
in Chhattisgarh of a curiously complete system of territorial

distribution. But; before going further, it is necessary to

emphasize the purely conventional character of the numbers
18j 84 and 12 which have been mentioned in connection res-

pectively, with the Raj, the Garh and the Taluq.

25/ Did the Taliiq regularly consist of 12 and the Garh

of 84 villages, and were the Raj composed strictly of 18 Garhs,

the inference would be irresistible that the system was not a

natural development from within, but was imposed^ by a single

paramount authority from without. We
suppose that the Rajputs who extended their domination over

a

a

Chhattisgarh during the 10th to 15th centuries carved it up

for administrative purposes into 12 village tahiqs, seven of

which went to a Garh while 18 Garhs went to a kingdom.

26. This view would seem to receive some support from

Elliott's contention (in his Glossary quoted in para. 15

above) that the Chaurasi always in origin contained exactly

84 villages neither more nor less He writes :—" Tod in his

" annals of Rajputana, where Ghaurasis are numerous, remarks

that they are tantamount to the Saxon Hundred. This may

be the case in some respects but it is evident that the

" Hundreds rarelv contained a hundred villages and sometimes
" not even half a^ hundred An extract from Doomsday
" Book shows how little uniformity prevailed with respect to

" the area and number of manors contained withm each

" Hundred. Thus ue see that Hundreds were never originally

"equally partitioned and in this respect they differ from

''Chaurasis; for there is no Chaurasi, even though it may
' have dwindled down to ten or twelve villages, of which every

" originally component village could not, accordmg to local

" tradition, be pointed out bv the neighbouring Zemmdars, so

"that Ghaurasis once comprised theoretically, (however m-
" exactly in certain cases) as the name implies, 84 villages.

27
"
But however authoritative Elliott's conclusion may

be m regard ' to the North-West Provinces with which his

enquiries were more particularly concerned, there is no ques-

tion but that in Chhattisgarh the numerical system had no

exact significance. Even in the North-West Provmces Elliott s

view was questioned by his editor who, in a footnote to the
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m^ticle on Chmirasis wrote :

—

'' It is extremely doubtful
^* whether the Chaurasis enumerated in the text did alwa3^s
*' consist of exactly 84 villages. In the cases of which I have
*' had personal cognizance I have had reason to doubt the
*'fact. I think the most reasonable supposition is that, as the
^' territories of some powerful clans did really contain 84
'' villages, it grew to be a habit with others who had a large
*' settlement in one place, to call it a Chaurasi also."

28. As for Chhattisgarh and the neighbouring territories,

a very slight acquaintance with the tract and a knowledge of
the frequency with which villages in this backward country
are, even to-day, established and abandoned, would suffice to
convince one that the number Chaurasi was a mere approxi-
mation

; and in the Rewah Gazetteer, quoted above in Chapter
III, it is expressly stated that *' Chaurasi was the most common
convention of naming Parganas,'' I am prepared to go so far
as to assert that in no instance in Chhattisgarh did any of the
so-called Chaurasis exactly consist, at any time in its history,
of 84 villages. And the reason is obvious, namely that, as will
be shown in Chapter VII, the system of Garhs and Barhons was
a direct derivative of the clan and minor clan. Such tribal
settlements might, over a large territory, as a result of practi-
cal convenience, be found to be approximately constant in

size. But it is incredible that any aboriginal group still in the
tribal stage should partition its settlements on a strictly
numerical basis. Hence we find the conventional numbers
so extremely inappropriate. For instance, it is on record
that Chhattisgarh at one time contained 48 Garhs (see Mr.
Chisholm's Settlement Report of 1868, para. 56); that Pendra
though a Chaurasi, actually contained according to our earliest
report of 1830 (see para, is above), as many as 173 villages

;

and that the Taluqs in the same estate, though known as Bar-
hons, were composed of any number of villages from 4 to 36,
not one of them containing exactly twelve. I conclude, there-
fore, that in Chhattisgarh a correct and numerically constant
distribution of the country into Atharagarhs, Chaurasis and
Barhons was not, either in the first instance or at any later
stage, an essential feature of the local territorial system. That
system was aboriginal and indigenous. The nomenclature was
ar^aficiaJ, a foreign importation of a later date.

29. As a proof of this contention it is only necessary to
observe that we find elsewhere the same numerical system
carried to absurd lengths. In the '"History of the Garha-
Mandla Rajas " (Garha-Mandla immediatelv adjoins Chhattis-
garh) written by Sleeman and published in Volume VI of the
Journal of the Asiatic Society in August 1837 we read that
Sangrain Sa ruled over 52 Garhs or Districts. A list of the 52
Garhs is included in the History and the number of villages
comprised in each Garh is entered against its name. No fewer
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than 35 Garhs are shown as containing exac^^y 750 villages each,

while the remaining 17 contain precisely either 350 or 360 each.

The total number of villages in the kingdom is thus stated

to have been 32,280. The number 52 is also merely conven-

tional as, in the well-known Ramnagar inscription (No. 77 in

Rai Bahadur Hiralal's list), we find 52 generations of this

dynasty recorded, while of Sangram Sa it is stated that " when

he had ordered the orb of the world" he constructed 52 fort|

resses^ "indestructible from their excellent fortifications,"

Such extravagances at once disclose the conventional character

of these numbers. On the other hand the systetn which they

indicate was real enough. Grant, on p. 70 of his Introduction

to the C.P. Gazetteer of 187U, quotes a passage from some

manuscript notes written by Sleemaa in 1S25 (now unfortu-

nately lost) which probably gives us as Grant says " a very fair

idea of the internal politv of the Gond principality " of Garha-

Mandla. Sleeman wrote"": "Under these Gond Rajas the (Nar-

"singhpur) District for the most part seems to have been

" distributed among feudatory chiefs bound to attend upon the

"prince at his capital with a stipulated number of troops to

" be employed wherever their services might be required but

" to furnish little or no revenue in money. These chiefs were

"Gonds and the countries they held for the support of their

" families and the pavment of their troops and retmue little

" more than wild jungle." Here once more we find evidence

of a mixed feudal and tribal organization. Its development

in a Gond kingdom proclaims its primitive origin, while the use

of such extravagant numbers to describe it shows how purely

conventional that description was.

30 If then AtJiaratjarh, Ghaurasi and Bar/ion had no

essential numerical significance in Ratanpur and Raipur, how

did they come into common use ? My belief is that the terms

were introduced from Central India by the Rajput conquerors.

Thus Elliott in his article on Chaurasis writes :

" This is not the place to enter as fully as the interesting

"nature of the subject demands, into the enquiry when_ C^au-

" rasis were first introduced into the Mythology and Administra-

tive details of India ; but it is obvious to remark that the Bud -

dhists and Jains were more partial to the number than the

Brahmins ; and that the Rajputs, of whom the Agnikula

portion appear to have been supporters of the Buddhist

doctrines more particularly affect that number than any

other tribes at present found in the occupation of the soil

It is moreover very remark^ible that Manu

it
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1 See also Tod's Kajasthan under "Annals ^f. Hara^ ati where

ilacavati-nagari with its 52 castles is idontified with Garha-mandla.

Clearly San|ram Sa was merely aping the Rajputs m boasting of his

52 Garlis.
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" uses only the decimal division when speaking of the Civil
" Administration; ' Let him appoint a lord of 10 to\\Tis, a lord
" ' of 20 towns, a lord of 100 towns and a lord of 1,000 towns

'

As, therefore, there is nothing in Manu .which can
be construed into the remotest allusion to Chaurasis we
must^ look for their introduction to some subsequent period

;

and in the midst of much uncertainty it seems lawful at
least to conjecture that the most probable date is that when
the Buddhists from Scythia immigrated to India and became
incorporated with the tribes who were in previous occupation

" of the Country."
It is certainly true that the term Chaurasi is far more

common in Upper India than it is in the Central Provinces.
So far as it is found in the latter Provmce it may be taken
as a term adopted under Rajput influence by a society who
wished to strengthen their claims to a Rajput' connection.

31. Again, as regards the term Barhon I found after con-
siderable enquiry that it was in use in the Jhansi District.
At page 31 of Vol. VII of the Archaeological Survev of India
m a report of a tour in Bundelkhand and :Malwa m 1871-72
Mr. Beglar wrote: " About 4 miles east of (:;ursarai and half a
" mile off the road there is a cluster of 12 villages called Sirwa
' Baron. Of these a few only are named on the map. In the
"midst of these villages which are all situated close to each
" other at the foot of a clump of hills are two tanks Aman Tal
" and Ray Tal. Both are ascribed to the Chandels." Of the
Rajput origin of the Barhon in the Jhansi District there can be
no question.*

32. Finally there is no doubt about the Eajput origin of
the term Atharahgarh. I have already noticed in paras. 8 to 10
above the earliest reference to the use of 18 as indicating the
number of parts properly composing a whole Kingdom—^the 18
Mandalas of the Chedi Kingdom of Tripuri, and the 18 '' forts

7'^^^^ this 12-village system was at one tinie widespread in the
Jhansi District would appear from para. 55 of a Report on an elementary
system or Punchayats in the United Provinces of Agra and Oudh by Mr-
C. A. Phelps, I.C.S •' A word should be added about Garhwaro Panches
*'m Jhansi. Garhwaro is apparently from Gerohwala and refers to a
** group of twelve or sometimes fifty-four villages which in Maharatta
*' times shared one large Appellate Panchayat. Important disputes were
*• settled by this Tribunal which had recourse to ordeals, lots and other
** unorthodox methods when matters were not made clear by oral
*' evidence There now survive very few traces of this primitive institu-
'^tion."

^

The Collector of Jhansi in a letter to the Local Government also
wrote in 191t> as follows :—•' Traces of Appellate Pancliayats called
"Garhwaro probably from the circumstance of their being convened at
** the Local Baron's /orf—show that Punchayats received the support of

•^ the old native rulers.*' (Letter dated the 3rd November 1916 from the
Collector of Jhansi to the Secretary to the Government of United
Provinces).
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of adversaries" overthrown bv Simliana Deva. These are all

clearly Rajput conceptions and the AthardhgarJi of Sambalpur
and Kalahandi are certainly imitations of the same Rajput
idea.

33. I have shown that in Chhattisgarh the terms Athardh-

yarJi, Chaurasi and Barhon were conventional, and \\ ere intro-

duced b}^ the Rajput conquerors from Central India. But it

would be in my opinion, useless to attempt to find a reason for

the selection of these numbers. In almost every country

enquiry will disclose a series of "Sacred numbers" with a
legendary story of account for them.

34. Beames, in Elliott's Glossary explains the popularity

of such numbers on an astronomical basis '' As 360 is the
*' multiple of the number of months in a year with the number
of days in a solar month so is 84 the multiple of the

'* number of months \yith the number of days in the week. . .

.

*'
. .Itis needless to particularize all the instances in which

''the partiality of the natives of India for the numbers 7, 12

and84 isshoVn,*' He then quotes a mediaeval writer who re-

ferred the origin of chess and backgammon to the preference for

certain astronomical numbers and proceeds '' Let us take also

'the emblematical figure of Surya, the Indian Sun. He is

'represented with 12 spokes to his wheel indicating, as the
' Bhagvata expressly says, the number of months, and sitting

' under a canopy formed by the 7 heads of the Coluber Naga.
' He is also represented driving 7 steeds and also has 12

'titles, forms or manifestations which denote his distinct

(f

a

??

powers in each of the twelve months throughout his passage
• through the ecliptic. The allegorical import of this ChauraH
is so evident that we need go no further to assign causes for

' the selection of this multiple of 7 and 12 to represent terri-

' torial subdivisions in India ; no numbers being considered

more appropriate for that purpose than those which bear
' reference to the motion of the earth, the revolving seasons,

' and the succession of seed time and harvest.

35. As something of an antidote to this rather sublime

explanation of the common use of the term Chaurasi, I may
quote the following from Henry Kingsley's Ravenshoe (Chapter

XXIV). " The natives (in Australia) are very low savages,

''are they not, Mr. Smith?" said William. "I have heard

"that they cannot count above ten." " Not so far as that"

"said Mr. Smith. "The tribe we were most among used to

'express all large unknown quantities by -'eighty-four'; it

" was as X and y to them. That seems curious at first, does it

" not 1 " William said it did seem curious, their choosing that

" particular number. But Mr. Bidder, trying to mount his

"hobby horse and not caring how, said it was not at all

" curious. If you multiplied the twelve tribes of Israel into

" the seven cities of refuge, there you were at once. Mr. Smith
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^' said he thought he had made a little mistake. The number
" he fancied was ninety-four. Lord Saltire, from the card
" Table, said that made the matter clearer than before. For
''^ if you placed the Ten Commandments to the previous result
"you airived at ninety-four which was the number wanted.
" And His Lordship, who had lost and was consequently pos-
" sibly cross, added that if you divided the whole bv the five
" foolish virgins and pitched Tobit's dog, neck and heels, into
" the result you would find yourself much about where vou
"started."

In a foot-note to the passage above quoted Kingsley certi-
fies to this indefinite use of the number 84 by a " certain' tribe

"

(presumably Australian) as actually employed " to the author's
frequent confusion."

36. Personally I think, there is little profit in pursuing any
enquiry as to how numbers such as 12, 18 and 84 came to be
preferred to others. I am content to accept the fact that thev
were preferred, and to use this fact ia making an attempt to
piece together the outlines of an obscure Hindu polity. These
numbers help us, when nothing else can, to form some faint
idea of how the territory of Chhattisgarh was organized in
mediaeval times.

O

CHAPTER VI.

The Sambalpur Atiiaraiigarii.

37. I have referred in para. 8 of this paper to the Sam-
balpur AtTiarahgarh as another instance of an organization
similar to the Atharahgarh of Ratanpur, of Raipur and of Kala-
handi.

^
But this straightforward analogy presents some diffi-

culty since, according to modern local tradition as officially
recorded, these Sambalpur Garhs were not, as in Chhattisgarh
and elsewhere, interior subdivisions of the kingdom itself, but
constituted (it is said) the units in a cluster of 18 independent
States (of which Sambalpur was only one) in feudal subordina-
tion to or confederation with the Rajas of Sambalpur and
Patna.

38. In a footnote to para. 27 of his Report of 1863 on the
Central Provinces Zamindaris Sir Richard Temples writes :—
'' The Sambalpur and Patna Rajas are sometimes said to be

" descended from or related to the Royal or independent
" Haihaibansi dynasty of Ratanpur in the Chhattisgarh plateau

^^
which was formerly the capital of Chhattisgarh. Enquiry

" on this point has failed to establish it one way or another.
" But it may have some foundation. The Chieftainships
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'' which formerly owned allegiance to Sambalpur and Patna

'

'* were, including those two, eighteen in number. They were
" known tor many ages as the Atharah (18) Garli^ just as the
''adjacent country to the west was called and is still known
'' as the Chhattis (36) Garh. The fact gives some colour to the
"story that the Haihaibansi rule at one time included the
'Sambalpur and Patna Gurhjats ; and when the Ratanpur
*' kingdom was dismembered it may have been that the Atharah-
*' garh were assigned to the Raja of Patna or perhaps to some
'' remote ancestor of whom even tradition is silent." ^ Sir

Richard Temple then proceeds, in a foot-note to para. 30 of

his report, to enumerate these Atharahgarh.

39. Sir R. Temple's list of the Sambalpur Atharah Garh is

based upon excellent local authority. There is an interesting

Report entitled '* Notes on the Gurhjat States of Patna" by
Major H. B. Impey, Deputy Commissioner of Sambalpur, dated
29th May, 1863,which gives an account of the rise of the Sam-
balpur and Patna confederacy, describes it as a cluster of '' the

18 Garhs," and gives the following detailed enumeration of

these states :

1

.

Patna

.

2. Sambalpur.
3. Sompur.
4. Bamra.
5. Rehracole.

6. Gangpur.
7. Bod.
8. Athmalik.
9. Phuljhar.

10. Bonai.

11. Raigarh.

12. Bargarh.

13. Sakti.

14. Chandarpur.
15. Sarangarh.

16. Bindranawagarh
17. Khariar.

18. Borasambar.

1-

2.

3.

4.

5.

6.

7.

8.

1 Sir Richard Temple, exactly following in this Major Impey's report

referred to in the text, himself recognizes the term

Oarh as indicating the interior sub-divisions of a single

State. On page 51 of appendix B to his Report (Re-

print of U08) he writes :
" The Zaraindari of Patna has,

'• the present chief alleges, been held in his family by
" direct succession for 32 generations whose progenitor
*• emigrated from the Gangetic Doab, and through tlie

*' influence of the Ruler of Orissa established himself
" as * chief of the eight Oarhs' noted in the margin,
" lying to the south of the Mahanadi and comprised in

*' the tract enclosed bv the rivers Ang, Mahanadi and TeL"
2 There is indeed some indication that at one time in the 16th century

A.D. the Haihaibansis had reduced all the neighbouring States, Sarguja,

Sambalpur, Bastar, Kalahandi and even Singbhura to the position of

tributaries, but the rest of Sir Richard Temple's inferences from the use

of the term Atharahgarh have no foundation. There is nothing to support

the suggestion that the Rajas of Sambalpur and Patna were related to

the Haihavas, or that Sambalpur was at any time an integral part of the

Ratanpur Kingdom which was subsequently assigned to the Patna Rajas.

Patna.
Salabhala.
Kongaon.
Jhorasinga.
Sindekela.
Kholagarh.
Gurhagarh.
Kumragarh.
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40. Nor is this the only evidence we possess in this con-

nection. A certain Lieut. Kittoe visited Sambalpur as far back
as 1838 and specifically writes :

—

" Touching the state of Sambalpur it was (previous to its

'^dismemberment) subdivided into 18 garhs or chieftainships
" held in fief of the Lord Paramount who resided at Sambalpur,
'* and called therefore AtharaJi Garh Sambalpur. Amongst these
*' were Bod, Sonpur. Gangpur, Udaipur, Phuljhar, Sarangarh,
•'* Saronda, Bonai, Bamra, Lehrakol, Rehrakhol and seven

''others including Sambalpur itself; most of these however
'^ have long since thrown oflf their allegiance and ceased to pay
" tribute or to furnish their quota of Paiks (militia).'*

41- In spite of the weight which must attach to j)reci.^

records of the kind just quoted clearly in full accord with

current local tradition, there is no question but that this des-

cription of the Sambalpur ^f^ara%ar^, as comprising in addition

to Sambalpur itself a number of extensive States outside and
around it, is historically incorrect. I do not deny the existence

at one time of a large cluster of States in subordination to

Sambalpur and Patna. But the application of the term Atharah-

garh to this confederacy is mistaken. This is an assertion

which at first sight must seem presumptuous. Here we have a

list of 18 States based on local tradition and on recorded evi-

dence which goes back to 80 years ago. The tradition is

accepted in every official record, we possess—in Gazetteers

new and old. in local histories, in Aitcheson's Treaties and in all

accounts of the country which are based on these. And there is

precedent for such confederacies ' It may well seem a bold

undertaking to attempt to prov^e that so many competent

* It cannot be denied that the number 18 was, in very early times,
apphed to confederacies of states. Two such cases are on record. In
the Plates of Samkshobha dated 518 A.D. there is a reference to a cluster
of ** 18 forest kingdoms " subordinate to Dabhala. (See No. 28 of Vol.
VIII of the Epigraphia Indica and No. 107 in Rai Bahadur Hiralal's Des-
criptive List of C.P. Inscriptions). And in a footnote to p. 197 of his
** Village Communities." Baden Powell writes: *' One of the most fre-
*' quent features of Hindu States especially those not on the clan system,
•* is that they are combined in confederacies and united under the
** hegemony of some great emperor like Asoka or the sovereign of Kanouj.
•* The Chinese pilgrim in the seventh century saw the state barge of
•* Kanouj being drawn by 18 minor Rajas. This confederacy did not
•* imply any interference with interior state affairs, only with general
** defence and offence." But we have to note that these are both very
obscure precedents, dating from the early centuries of the Christian era
long prior to the arrival of the Haihaibansis in Chhattisgarh. They refer

to something much more extensive than the petty group of states round
Sambalpur, and both of them represent 18 «u6ordwa^« kingdoms in relation
to a sovereign who holds an independent territory making 19 states in all.

The Atharahgarh which we find in Tripuri, Ratanpur, Raipur, Bastar and
Kalahandi are, on the contrary, combinations of 18 units constituting in

themselves an independent political entity.
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authorities have erroneouslj^ appHed the term Atharahgarh to a
cluster of 18 States of which Sambalpur was one instead of to
the internal subdivisions of the single State of Sambalpur.
But the attempt will be made and I venture to think will be
made successfully.

42. Let us begin by making reference to a still earlier
and more reliable authority even than Lieut. Kittoe. Kittoe
was in Sambalpur only for 19 days in 1838. A certain Mr.
Motte, who came to hunt for diamonds, spent, to his grief and
pain, from Maj^ 31st to October 2nd in this outlandish spot in

17(36. Not only had Motte far greater opportunities for ac-
quiring information by reason of his lengthy stay, but he was
at Sambalpur only 11 years after this so-called Atharahgarh of

States came under Maratha rule. As Sir Richard Temple (on
the authority of Major Impey) tells us :

*' The earliest authentic
'* information we have of the Sambalpur Garhjat Chiefs is that
(i they were first independent; then they held in subordination
*' to the most powerful of their number^ the Maharaja of Patna.
" In later times the Maharaja of Patna was forced to share his
*' supremacy among the chiefs with his relative the Maharaja
" of Sambalpur and this was the situation when all fell under the
** dominion of the Marattas in A.D, 1755 as tributaries,*^

43. Now it is hardly credible, if the confederacy were
known as the Atharah Garh Sambalpur as Kittoe tells us, that

Motte should fail to be aware of it. He was almost a con-

temporary writer, while Kittoe and Temple are describing a

condition of affairs which had '' long since '* passed away. On
the contrary, Motte makes no mention whatsoever of any past

or present subordination of the surrounding Gurhjat States to

Sambalpur, and^ although Sir Richard Temple asserts that

this confederacy was ''known for many ages as the Atharah-

garh ** and that it continued in existence at least as late as

1755, Motte in 1766 treats the term Atharahgarh as a conven-

tional title of no particular significance and describes it merely
as one '' common among the Hindus." Let me quote from his

narrative the i)erusal of which, as Lieutenant Kittoe remarks
in his Report, will ''amply repay the reader for his trouble."

44- After passing through Bod into Rairakhol he writes

:

'' May 28th—In the morning my servant told me the Killedar
'' of the village was resolved not to let me pass unless I made
him a present. I marched the Sepoys telling the Killedar

*' I would burn every house to the ground. This menace had
the desired effect. He let me pass without the least moles-

*' tation. Nine miles from hence I entered the province of Sambal-

pur.'* Later he writes :
*' The Sambalpur province is so called

''from its capital, but the Rajah takes the title of Rajah of
** eighteen forts. Such titles are common among the Hindus and
*' I doubt if the capital of the Mahrattas which we call Sat-
*' tarahgur or the Star fort is not Sattarahgur or the seventeen

a

ti

a
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'^ fortS; for Sattarah is not a star in any of the Hindu languages.
•'Tliere are two Rajahs of 36 forts—one in the Allahabad
''province, the other to the northward of Lucknow. The
'' province (of Sambalpur) extends from latitude 20°50' to
'' 22^15' north and from longitude 83^28' to 84^50'. It is bounded
'' to the west by the countries of Borashumber (Borasambar)
"and Rottunpur; to the east by Bimbara (Bamra), Lundacole
"(Rairakhol) and Bod; to the south by Patna and Coondon
** (Khc\rond); to the north by Gungpoor and Soorgooja. Rot-
** tunpoor is subject to Bimboojee. ., .Patna which means in
" the old Hindu language what we call caravanserai is now
''so changed from its original name that the people will not
'' suffer a stranger to enter the country The rest of the
'' countries above mentioned are small and insignificant."

Finally on leaving Sambalpur he writes: '* October 4th. Twelve
" miles from Whoamah I passed the bounds of the province of
" Sambhulpoor and entered that of Jonepur (Sonpur) . Jonepur
" is a large town situated at the conflux of the Mahanuddee
" and Tail rivers the Rajah of which is dependent on Janoojee.
" The Rajah took no notice of me nor I of him/'

45. It is obvious from the above account that Mr. Motte
in 1766 knew nothing of the "Cluster of States" of which
Lieutenant Kittoe in 1838 and Sir Richard Temple in 1863
had so much information. The territories of the ''Sambalpur
Province" are clearly defined and clearly differentiated from
the adjoining '' countries," and the title of '' Rajah of 18 forts

"

is treated as a merely conventional designation, but one mani-
festly having reference only to the '' Sambalpur Province''
not to any cluster of states around it. It is surely curious too
that, though Mr. Motte has nothing to say as regards this
'* Atharahgarh " of States, Kittoe some 70 years later can give

a partial list of the members of the confederacy which Major
Impey in 1863 records in the fullest detail. Such a develop-
ment of information varying inversely with the writer's proxi-

mity in time to the state of affairs he is describing is in itself

suspicious. And this alone might tempt one to conclude that
the application of the term Atharahgarh to the states which at

one time acknowledged the hegemony of Sambalpur and Patna
is without historical foundation.

46. We may turn to consider how far the ordinary
meaning of "Atharahgarh" as indicating certain interior sub-
divisions of a Raj can be applied to Sambalpur. It will be
found that such a use of the term is perfectly consistent with
Mr. Motte's description of the Sambalpur country. As the
number Atharah in itself had no precise significance he made no
effort to apply it. But his description of the internal organi-

zation of the ''Province" is curiously analogous to what we
know was the condition of Ratanpur and Raipur about the
same time. He writes :

" The Government of Sumbhulpoor
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"is strictly feudal, the fiefs of which being originall}^ official
'' are by the weakness of the Sovereign become hereditary :

^'and indeed the feudal governments tended rather to an
'' aristocracy than to any other form, since it was natural for
'' a man possessing an official fief to wish to make it hereditary,
*' and for the possessor of an hereditary fief to be jealous of
^' his sovereign who was alone able to deprive him of it. The
'principle of a feudal Government is self-preservation which
"is ever accompanied by a watchful suspicion. It is the
*' interest of the sovereign to foment dissensions among the
''lords. The lords are attended by large bodies of guards
''which they call state: these frequently produce quarrels
*' between their masters, which if the sovereign can aggravate
"so as to bring them to blows with each other he has only to
'' take the part of him who has best interest among his com-
'' peers and resume the fief of the other ; so that during a long
'^ reign the sovereign becomes opulent and powerful. On the
*' other hand during a minority the estates which devolved to
" the crown being thrown away on favourites or, what is worse,
'* on uncles and brothers, a superior is raised like the cursed house
** of Lancaster which involved England in troubles during up-
'^ wards of two centuries. It appears from the history I have
''given that all the evils attending the feudal system were
** centred in this Government, for such is the danger of degrad-
'' ing a man from an office that it is seldom effected without
** murdering him ; for, if he can fly to his fief, he is able there
" to raise an opposition dangerous to the sovereign. The former
'' Dewans were possessed of villages at a distance from the
*' Capital and were of course liable to surprise ; but Akber the

''present Dewan's power lay in the capital itself so that he
''was mayor of the palace and made the Rajah prisoner at
" last."

47. These references to a feudal system, to fiefs and to
Lords of Estates, all indicate that the country was internally

subdivided just in the same way as Chhattisgarh, and so

strong was this s^^stem that signs of it have continued down to

modern times. No few^er than 16 Zamindaris " tracts held by
''intermediary Proprietors having a feudal status" are men-
tioned as forming part of Sambalpur proper in the latest

Gazetteer (published in 1909, page 164). We also read that
" certain of the Zamindars are locally known by the title of
" Garhtia. i.e. hterally a fort-holder " and (ibid., page 169) that
" the feudal tenures called Zamindaris appear to have origina-

ted to several ways. Ten, viz, Kolabira, Machida, Kodo-
'' baga, Laira, Loisingh, Kharoal, Paharsugira, Dehral, Patku-
'* landa and Mandomahal are owned by Gonds and are be-
" lieved to represent fragments of the ancient Gond Raj which
" once extended over large areas in the Central Provinces

i.i

cc Whatever ^o



224 Journal of the Asiatic Society of Bengal. [N.S., XV,

a

it
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that, before the district came under British Administration
while it was under the rule of the Rajas of Sambalpur, the
Zamindaris were service tenures held on paj^ment of a small
tribute called TakoU, subject to the proviso that the pro-
prietors were hound to render military service when called

*' upon." Here we find clear indications of an arrangement
exactly analogous to the Chhattisgarhi System, and I therefore
conclude that these Zamindaris are the relics of an earlier sys-

tem of internal administration which gave rise to the term
Atharahgarh

,

It is at least obvious that the feudal system described by
Motte has reference to the organization of Sambalpur itself,

and not to the relations of the Sambalpur king with the ad-
joining '' countries." This feudal system with Zamindars in

possession of Garhs (as may be inferred from their title of Gar-
hatia) is so clearly parallel to the system of Ratanpur and
Raipur that, looking to the significance of the term elsewhere,
I am satisfied that the title of Atharahgarh was here as else-

where derived from the existence of these interior units.'

48. Nor is Mr. Motte my only witness. It .would be
easy to disparage his testimony by saying that he was a mere
European adventurer, probably ill-acquainted with the lan-

guage of the country, who, from the fact that he never speci-

fied what was meant by the Atharahgarh stands convicted of

having made but superficial enquiries But I have, by the
courtesy of R. B. Hiralal, been given the translation of a poem
composed by a certain Prahlad Dube of Sarangarh written in

1783 A.D. to commemorate the installation of one of the
Rajas on the Sambalpur '• Gaddi," And this poem complete-
ly refutes those who regard the Atharahgarh as a confederacy
of States, and makes it clear that they were internal subdivi-
sions held by local chiefs or '' Lords ^' as Motte would call

them. This testimony is unimpeachable. It was prepared

1 Xot only have we this indication of the existence of Garhs in Sam-
balpur but there is also a faint, though unmistakable, reference to

Barhona, "The Binjhals or Binjhwars are a race of aboriginal descent
*• who appear to have been among the earliest inhabitants of the district,
'* Their traditions associate them with the Vindhya hills and their former
*' home is believed to have been Ratanpur in Chhattisgarh whence they
"moved eastward in the direction of Boraaambar. A trace of their
*• former domination is to be found in the legend of the origin of the
" Maharajas of Patna and in the fact that the Binjhal Zamindar of
'* Borasambar still afHxes the Tika to the Maharaja of Patna on his

''accession. The more advanced Binjhals, especially the landholders,
'* boast of an alliance with Rajputs and call themselves Barhias, a title

" originally borne by small hill chiefs." (Sambalpur Gazetteer, page 76).

Compare also the following extract from page 124, Bengal Gazetteer :

Feudatory States of Orisa (1910). "In the Bamra state the Gond
" Community is presided over by headmen called Bariha who in some
" cases hold several villages as their Jagir, They are the intermediaries
" between the Raja and the Gonda in all caste matters."
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by a local poet for a public occasion and must be conclusive
evidence on the point at issue.

49. '' Durg Atharah Ahhit Chkabi Sambalpur Parsiddh "

writes the poet

—

'' Sambalpur of unmeasured beauty was
famous as 18 forts:' Balbhadra Sai one of its earlier kings
attacked the neighbouring State of Bod, which both Kittoe
and Impey count among the Aiharahgarh. But Balbhadra Sai
makes his attack '' along with all his 17 forts "

(i.e. the chiefs
thereof) so that Bod cannot have been one of them. He lays
siege to the Bod King's capital for 12 long years without
avail. At last the Chief of Sarangarh is sent for and with
his aid the Bod fort is captured. Sarangarh ' also is thus
excluded by the poet from the Atharahgarh though Kittoe and
Impey include it in their lists. Later coming down to his own
times the poet tells us how the Diwan Akbar (mentioned by
Motte, see para. 46 above) usurped the Raja's power. The
Raja Jaitsingh flies to Sarangarh and seeks help from Chhat-
tisgarh and Patna for " Garh SatraTi Kou na aye, namak Chhori
Akbar ke bJiaye "— '' not one of the 17'^ forts came (to help
him). Untrue to their salt they took the side of Akbar.'

'

In the ensuing battle Sonpiir comes to Jaitsingh's help.
This clearly excludes Patna and Sonpur from the true list of
18 forts. Also Bimbaji writes on Jaitsmgh's behalf to all the
GarJis and all the 13 Dandpats, to Bengal, to Chanda, to Mandla,
to Patna and to Bamra Thus we have a clear statement
showing that neither Bod, Sarangarh, Sonpur, Patna or Bamra
were members of the local Atharahgarh, This is in itself suffi-

cient to confute the lists of later writers. But the exclusion
of Patna puts the matter beyond all question, Patna was
always not merely a member of the confederacy but with
Sambalpur the head of it. If Atharahgarh indicated any such
confederacy it would be impossible to exclude the leading
member. The conclusion of the matter then is this. A con-
federacy of States under Sambalpur and Patna did no doubt

I
In an earlier section of the poem Sarangarh is described as the

*' chief Umrao among the 18," but this is a mistake as later on the Raja
of Sambalpur when invited by the Chief of Sarangarh to visit Sarangarh
replies "on what ground do you take me there? Will you alone take
all the 18 Garhs ?" which definitely shows that Sarangarh itself was not
one of the 18.

3 There is frequent reference in the poem to " all the 17 Garhs " and
** aU the Umraos of the 17 Garhs,** Clearly Sambalpur Garh itself was
the 18th. Sambalpur is described as the "kingdom of 120 Kos (i.e. 120
Kos in length on all sides), the 18 Garhs serve it and the 13 Dandpat
follow them.'* The 13 Dandpat were probably the 13 Barhons of the
King's own Garh. As Capt. Johnstone's report of 1-4-1870 on the
Keonjhar estate tells us (vide Appendix to Sir K. Temple's Report of 1863
on the C.P. Zamindaris) : ** The state is divided into 2 parts The
whole is further subdivided into Sirdarships called Firs or DandpataJ^
The Pir is a common term for the small tribal and territorial subdivision
known as the Barhon in Chhattisgarh.
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exist at one time or another. But it was never known as the

Atharahgarh. This term referred in Sambalpur as in Raipur,

Ratanpur, Kalahandi and Bastar to the internal organization

of the kingdom. But in the 19th century its real significance

was forgotten while the memory of the confederacy of states

survived, with the result that the term Atharahgarh w^as mis-

applied^ a result the more likely to occur as the wider the extension

of its meaning the more flattering it was to the traditions of the

fallen house of Sambalpur. The title being an old one and its

origin obscured by the gradual obliteration of the local system

it was easy enough to extend its significance so as to convey

the idea that Sambalpur *^for many ages'' stood at the head

of a large confederacy of adjoining states.

50. I am tempted before closing this chapter to draw

attention to two conclusions which are forced upon me by this

digression into Sambalpur affairs. It is surely a proof of the

reality and significance of the term Atharahgarh that the analog}

of its use in Chhattisgarh enables us to correct an error so

deeply rooted as the mistaken interpretation of the term in

Sambalpur. It was a fortunate coincidence that written

evidence of the 2nd half of the 18th century could be found

to correct the fallacies of later writers. But the significance

of what Motte and Prahlad Dube wrote would not have been

noticed but for our investigations into the meaning of the terni

Atharahgarh in the neighbouring territories of the Haihaibansi

kings.

51. Again we are forced by this digression to recognize

the extraordinarily unreliable character of much of the evidence

which we possess. We can put full trust m no one. ine

whole period which we are investigating is shrouded so much

in the mists of legendary history that at most we can hope to

glean a half-truth here and a half-truth there. The early

writers were men with few opportunities for study or com-

parative enquiry. They either like Capt. Blunt in Ratanpur

in 1794 fill one with dismay at the opportunities they let slip,

or like Motte they WTite columns of discursive matter in flowing

Georgian style without ever coming down to a clear statement

of actual fact. But this is not our only trouble. What are

we to do when the traditions of the people themselves are so

utterly at fault ? This story of the confederacy or cluster of

18 States was no figment of Lieutenant Kittoe's or Major

Impey's imagination. It was the current tradition of the

people of the country. And it is so still. Rai Bahadur Hiralal

who served in the Sambalpur District and knows the people

well tells me that the Atharahgarh are frequently enumerated

by those who interest themselves in earlier days. The details

given by one are not the same aa those given by another. But

one and all agree in enumerating what are now the feudatory

States round Sambalpur. No one thinks of applying the term
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to petty chieftainships inside Sambalpur. Yet the latter is

the true interpretation. This throws, as I have said, an
interesting sidelight on the character of our evidence. And I

trust the character which is thus revealed will be accepted as

my excuse for so frequently in these pages condemning evidence

as unreliable and yet accepting some portion of it as the basis

of my argument.

CHAPTER VII.

Chhattisgarh before and after the Rajput Conquest,
w

52. We may now turn our attention once more to Chhat-

tisgarh proper. Having in earlier chapters described in some

detail the system on which in mediaeval times the country

comprised in the Rajput Kingdoms of Ratanpur and Raipur

was organized, it will be possible by inference from this system

and by comparison with adjoining territories ^vhere primitive

tribal conditions still prevail to form some faint idea of what

Chhattisgarh was like before the Rajput conquest.

We have seen in Chapter II that the Kharond or Kala-

handi State as described in Elliott's Report of 1856 was or-

ganized almost exactly in the form which, from the survivals

we possess, we are led to believe formerly existed throughout

mediaeval Chhattisgarh—the whole Raj divided into Garhs and

every Garh divided into Taluqs. Now it so happens that in

that State the predominant section of the population are the

Khonds, of whose primitive organization we chance to possess

particularly full information. " The population of Kharond
" (Kalahandi) ," Elliott says, "may be approximately stated

"at about 80,000. About two-thirds of this number are

" Khonds." And the importance of the tribe and its original

domination in the country are evidenced by the prominent

part played by the Khond Patmajee on the occasion of the

coronation of a new Rajah. The details of the ceremony

are described in Elliott's Report, and its " origin is attributed

"to a covenent said to have been entered into between some

former Rajah (name unknown) and the Khonds of the country."

63. Let us next turn to Lieutenant Macpherson's famous
" Report upon the Khonds of the Districts of Ganjam and

Cuttack," written in 1841. This document deals at length

with the Khonds of the States of Bod and Gumsar, the former

of which adjoins the North-East corner of Kalahandi. Bat

it describes the Khonds at a much earlier stage of develop-

ment while still in practically independent occupation of their

country. The legendary alliance between the Khonds and

the Ra^ja of which Elliott speaks in Kalahandi is, in Bod and

Gumsar. a realitv. As Macpherson writes (page 61) the m-
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dependent tribes in Goomsur form a slightly confederated
ted

*' the general nature of which (virtually the same as that bet-
'* ween the corresponding parties in Boad) has lust been indi-
'' cated/'

54. The organization of the independent Khonds was as
follows :

—
" Each tribe possesses a distinct portion of territory and

'is presided over by an Ahhaya or Patriarch who is the re-
" presentative of its common ancestor. It is divided into
*' several branches which are in like manner ruled by their
''family Heads; and finally these 5w6-rfiymon.s are composed
" of a number of villages each of which is governed by the
''lineal descendant of a chief chosen by its first founders.
" Each cluster of tribes is presided over by a federal Patriarch/'
(paras. 8 and 9 of Report, Part II, Section I), *' The Patriarch
" or Abbaya of a Khond tribe is in no respect raised above
" the community. He has no separate residence or stronghold,
*' no retainers, no property save his ancestral fields by the cul-
''tivation of which he lives.. He transacts no affairs without
the assistance and sanction of the Abhayas or of the assembled
society. He leads in war. ... At home he is the protector
of public order and the arbiter of private wrongs He

cc

i.t

• c

sion and head of

>/ his /

'' The position of the Patriarch or Abbaya of a branch of a
'' tribe is, with reference to his limited jurisdiction, exactly
'' analogous to that of the Patriarch of a tribe. Aided by the
"Heads of villages whom he consults and co-operating with
" the Chief Patriarch of whose councils he is a member, he
" contributes to the same general and local objects. The
''Abbaya of a village administers its affairs in concert with its

" elders.'' (Ibid., paras. 29 to 32).

It may be added that " the Khond population in these
" districts is distributed in the proportion of about 16 inhabit-
** ants to a square mile over a country which is entirely parti-
" tioned amongst the different Tribes." (Para. 4 of Section I,

Part V). *' These tribes have existed from a period of the
** remotest antiquity as they are seen at present, nearly isolated
**by manners, language and prejudices of race from the
*' surrounding Hindu population, while they have been until
'' recently completely cut off by the interposed Zemindary
" domains, from all contact, from all relations with the successive
" Governments which these have acknoAvledged. To these
*' Zemindaries they have been attached, individually and in
" loosely adherent groups as independent but subordinate
" allies." (Part VII, Section I, para. 4). As a great part of Lieut.

Macpherson's Report is directed to devising measures for the
suppression of the wide-spread practice of human sacrifice it

will not be denied that the condition of the Khonds which he
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described was as primitive as any to be found at that time in

the countries adjacent to Chhattisgarh.
55. In an appendix to his Report Macpherson gives some

instructive '' Statistical Detaijs." of the Bod State which may
be abstracted as follows :

—

The Khalsa or Raja's own domain contains 9 muttlias (sub-

divisions) with 165 villages. The rest of the Estate is divided
into Khond '' Districts," viz.

—

(i) Kotrikia District, with 4 subdivisions or mutthas now
included in Khalsa.

(ii) Atcombo District, with 8 subdivisions and 59 villages,

(iii) Borogootza District, with 3 subdivisions and 28

,
villages.

(iv) Bulscoopa District, with 7 subdivisions and 71
villages.

(v) Dommo Singhi District ^ with 3 subdivisions and 16

villages.

( vi) Oogdoor District, with one subdivision and 10

villages,

(vii) Bagjeer District, with one subdivision and 11 villages,

(viii) Kolobagh District, with 3 subdivisions and 11 villages,

(ix) Bondoghur District, with 2 subdivisions (number of

villages not stated),

(x) Burramullick District, with 1 subdivision and 23

villages,

(xi) Punchora District, with 13 subdivisions and 217

villages.

(xii) SatumuUic District, with 1 subdivison and 14

villages.

(xiii) Hodgoghora District, with 6 subdivisions and 41

villages-

(xiv) Tentelliaghar District, with 6 subdivisions and 38

villages.

(xv) Chokapaud District, with 12 subdivisions and 86

villages.

56. It will be noticed that the Khalsa does not contain at

all a disproportionately large number of villages and is broken

up into muttlias just like the rest of the country. And if we
take it and the 15 Khond Districts as representing so many
Garhs it is obvious that in Bod we have a territorial distribu-

tion again strikingly parallel to that disclosed in para. 9 above

in the case of Kalahandi. Both Bod and Kalahandi are Khond
countries and the inference is, to me, irresistible that the arrange-

ment in Kalahandi is a direct outcome of the earlier tribal

system that we see before us in Lieut. Macpherson's pages.

t(
completely subjugated, and partially assimilated to the Hindu

Jople " by an immigrant Rajput dynasty that the old Khondpeople
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arrangement survives bj^ which the domam is partitioned into

suhdivisions under petty chiefs. And we may reasonably
suppose that the system has similarly persisted in Kalahandi.

57. If then we can trace an obvious connection between
the Khond Districts subdivided into Midthas in Bod with the
Garhs subdivided into taJuqs in Kalahandi it is surely not fan-

ciful to argue by analogy that the Garhs and talugs oi Chhattis-
garh were siinilarly the outcome of an earlier tribal organiza-
tion on the same lines as that recorded by Macpherson. The
whole trend of the evidence I have recorded points this way
and Mr. Hewitt expressly stated that in his opinion the early
land system of Chhattisgarh was one '' derived from the Gonds

"

(see above, para. 19). The Gonds are a Dravidian tribe closely
allied to the Khonds and the early institutions of both were in

all probability closely similar. Bod and Kalahandi are no more
than 100 miles from the borders of the Chhattisgarh, and I have
therefore no hesitation in concluding that in Macpherson's des-

cription of the independent Khonds published in 1842 we can
find a realistic picture of the conditions which prevailed in pri-

mitive Chhattisgarh when the country was monopolized by its

indigenous inhabitants some eight hundred years before he
wrote.

Not only is there nothing fanciful in this conclusion, it may
be described historically as a common-place, for it is certain
that at some time in its history Chhattisgarh was wholly occu-
pied by Dravidian tribes. But it is remarkable that we should
be able to trace in modern times the relics of a land system
which, by force of comparison with other neighbouring coun-
tries, gives us tangible proof of the former prevalence of a
primitive tribal organization.

58. Assuming then in Chhattisgarh the existence in

early days of this tribal or patriarchal system of which I have
borrowed Macpherson's description, we have next to consider
under what circumstances did this arrangement become con-
verted into one in which we find a central authority or King
regulating the country through a hierarchy of greater Chiefs
or Dewans and lesser Chiefs or Taluqdars. It is usual to

ascribe this change to Aryan conquest, and the course of

events in Chattisgarh was, I believe, normal in this respect.

The date at which this conquest occurred can safely be placed,
for our purpose, as late as 1000 A.D- when the Haibayas
came to Chhattisgarh There were of course much earlier

Aryan settlements at Sirpur on the Mahanadi from the fourth
century A.D. and onward, but there is no reason to suppose
that these made any very permanent impression on the
general population of the countrv.^ Even as late as the

* This view is borne out by Mr. Mazumdar (see pages 17, 28 and 29
of his '' Sonpur in the Sambalpur tract ") who states (loc. ciL) that " the
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beginning of the 15th century when the Haihayas conquered
*' 18 Strongholds of Adversaries " we seem to see society in a

stage of disintegration which is onl}^ compatible with the ex-

istence of genuine tribal conditions. Certainly we hear nothing

of any centralized opposition to the Haihaya invaders. In any
case even if centralized control had at any time been imposed

on ancient Chhattisgarh; the bonds of that authority seem to

have been broken and the country seems to have split up into

its more primitive units at the time when the Haihayas came.

59. In order to appreciate what this Rajput conquest

meant we must first disabuse our minds of the popular view

which regards the Aryans as fair-skinned, highly civilized

invaders over-running a country peopled by black-faced and

squat-nosed barbarians. The more we get to know of mediae^

val history the more we have reason to minimize the diver-

gence in political, social and intellectual capacity between

the Aryan and non-Aryan peoples. The Aryan had developed

a monarchical form of rule which, so far as we can learn, was

foreign to the indigenous tribes in this part of the country,^

Being thus organized under a single head it was impossible for

the non-Aryan tribes to make any very protracted resistance

to them. But in many respects the non-Aryan social and

political organization, though independently developed, bore a

remarkable resemblance to the Aryan; and when the two

systems met they presented no real antagonism to one another.

60. To establish this similarity I may quote from Baden

Powell's account of Aryan and non-Aryan customs. As regards

the Aryans he tells us {Village Cammunity, page 193) that

settlement of the Hindus and the Hinduized people in the Sarabalpur

tract cannot be traced earlier than the tenth century A.D.
> This is contrary to the view held by Mr. Hewitt. In an article

on tlie Early History of Northern India in which he claims to base his

account of Dravidian custom on ** a careful examination of the mternal

constitution of Dravidian States still existing in Chhota Nagpur and o/

the great Haihaibansi Kingdom of Chhattisgarh;' he concludes that " the

'^Dravidians formed their government on the model of their camps.
*• generally placing the central provinces under the kmg and settlmg
•* there his more immediate followers. The outlying districts were a-s-

** signed to the subordinate chiefs who w^ith their respective forces wore
** appointed to guard the frontiers." Personally I find no satisfactory

evidence to supnort this conclusion and a good deal (as will be shown m
the next chapter) to show that Mr. Hewitt considerably misinterpreted

the internal constitution of the Ratanpur and Raipur Kingdoms But

in any case his view hardly touches the present line of argument tor he

maintained that the Haihaibansis were themselves Dravidians and non-

Aryans. So far as he intended to argue that the Haihaibansis were res-

ponsible for the introduction of the monarchical form of government 1

am in full agreement with him. It is their relations with, and influence

upon, the earlier inhabitants that I am trying to trace, and on this pomt

Mr. Hewitt has not much to say beyond admitting that the Dravidians

(by which he means the Rajput^ invaders) readily blended with the in-

digenous peoples whom he calls iColarians.
r
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" the earliest Vedic accoants always represent then as consist-
**mg of differently named tribes and as having divisions and
*' subdivisions of tribes and clans each headed by its appropriate
"'grade of chief. Over the whole there is a Raja but very
'' different from the autocratic ruler of later times and evidently
" not independent of some great popular assembly over which
''the king presides rather however as primus inter pares,''
Now if we compare this early Aryan system with the same
author's description of some of the non-Aryan tribal organi-
zations there is little difference between the two. Thus
of the Boro Kingdom of Assam he wTites {op, cit., pp. 135-6 and
footnote) that " the country was, as so often observed, divided
'' into districts or areas probably connected with the clan divi-
'' sions or clan chiefs' jurisdictions. The elders and wealthier
'' men formed Councils for the control of internal affairs while
'' the king exercised but a nominal control over the deliberative
'' assemblies. It seems characteristic of the Tibeto-Burman
races that they have a number of separate local chiefs who
in many cases have no cohesion and no centralized control,

'' so that in the course of time they fall under the dominion of
*' some conquering prince. And even then the sovereign seems
^' always to act in concert with a Council of the Chiefs.'' Again
in writing, of Chhota Nagpur Baden Powell summarises his
account of non-Aryan custom by saying ' whatever then may
'' be the antiquity of the monarchical form among the Dravi-
''dians and its claim to be pre-Aryan in point of origin, it is
*' evident that from the earliest times a division of the country

—

'* evidently marking the territories of different clans under their
''Chiefs—was a universal feature. And this prepares us to
''expect that some minor subdivision inside the nad (or clan)
'' was equally ancient The clan is first subdivided into
*' mutthas which I may call the minor clan group, and each
''muttha territory contains a number of hamlets or villages."

61. It is, I think, evident from these descriptions that
there could at any rate be no antagonism between the Aryan
system of Vedic times and the non-Aryan system of Assam
and Chhota Nagpur. It would, for example, be almost as
easy to argue that the organization of Chhattisgarh was derived
from the one as from the other. I conclude, therefore, that it

need be no matter for surprise that the indigenous non- Aryan
or Dravidian clan and minor clan groups which the Rajput
mvader found in existence were permitted to continue, and
that the conquerors were content to accept the position of
customary over-lords rather than assert their rights by abolish-
ing the natural tribal organization and erecting a centralized
official hierarchy in its stead. The Rajputs when they over-
ran the country were still themselves sufficiently in the tribal
stage to recognize and retain the indigenous territorial system.
But, in their own case, being at a more advanced stage of
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social development the tribal system had become to some extent

artificial. Their own subdivisions were not the natural forma-

tions of the tribal life, but were artificial organizations modelled

on the natural formation. And for such artificial organizations

the terms Atharoh Garh, Chaurasi and BarJion were suitable

enough. When the Rajput found himself brought into touch

with the purely patriarchal system of early Chhattisgarh he

applied his own terminology to it, thus indicating his percep-

tion of the fact that what he found in Chhattisgarh was only

an earlier stage of his own social and political organization.

62. We must remember too in this connection the extra-

ordinarily accommodating character of the Hindu genius, its

aptitude for amalgamation and compromise. Just as in religi-

ous matters Hinduism absorbs but never ousts the aboriginal

creeds which went before it, so too politically the Hindu con-

queror felt no antagonism to indigenous methods of adminis-

tration. It is a common-place to contrast the bigotry of

Islam and the horrors of Mahomedan conquest, involving the

extirpation of the infidel, the destruction of his idols, and

the assertion of the principle that the conqueror becomes

the absolute owner of all land in his conquered territory, with

the mild give-and-take of the Hindu conqueror in dealing with

indigenous peoples, their customs, their beliefs, their tenures

and their social institutions. Whether this attitude was due

to the teachings of the Hindu creed or to idle acquiescence in

the status quo ante, or to the political wisdom of the conquering

clans, I do not venture to decide. But frequent instances of

this spirit of moderation and power of assimilation can be

found in local histories. We find the Khond " Patmajee
"

installing his Rajput conqueror as one Raja succeeds another

in the Kalahandi Kingdom. In the wild Sarguja State we

read that " there is hardly an instance of the permanent depri-

" vation of any familv of local Chiefs of its hereditary posses-

" sion. The occupant and his immediate heirs were frequent-

" ly extirpated by the Rajah, but public opinion seems to have
" required that some scion of the house should be sought out

" and vested with the lands belonging to his ancestors.
'

(Roughsedge's Report, para. 33.) And, as we can plamly see

the whole land system of Chhattisgarh was a compromise and

a concession to local custom. Even the Mahrattas at first

seem to have displayed the same instinct; for when Bhaskar-

pant captured Ratanpur in I74I A.D. he levied a fine of a

lakh of rupees from the town but " no violence was done to the

" Raja Raghunath Singh who in fact was permitted^ to carry

•'' on the government in the name of the Bhonslas. (Chis-

holm's Report, para. 65.)

un

Raghunath Singh «' threw off theilahratta yoke." Even then, when he
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63. It is to this sense of toleration, that we must attri-

bute the mildness of the change from non-Aryan to Aryan
predominance in Chhattisgarh. The Rajput conquerors of

early days absorbed no doubt a certain portion of the country
for themselves, and demanded the allegiance of the tribal

chiefs ; but beyond that it is probable that there was^ for the

mass of the people, no great disturbance of the previous order

of things. In fact there occurred in Chhattisgarh much what
occurred in Sarguja which, w^e read, was originally '' split up
" into a number of tracts inhabited bv Dravidian tribes each
*' under its own chief. These petty chiefs carried on inter-
'' necine wars one with another and finally some 1 ,700 years
''' ago were attacked by a Raksel Rajput from Kundri in
*' Palamau District, who invaded their territories and reduced
'* them to subjection." (Gazetteer, Chhattisgarh Feudatory
States, p. 227). But though subdued they were kept in pos-

session of their old Estates and retained very wide adminis-
trative and political powers right down to the 19th century.

Thus Major Roughsedge writes in 1818 :
" The Rulers must

*' have conquered Sarguja from the Gonds, Kawars, Korwas,
" Khairwars and other aboriginal tribes and it is not probable
*^ that they could have retained their conquest without having
'' previously established an official authoritj^ over their wild
" and lawless subjects. / cannot discover nevertheless any
' traces of its exertion except for general purposes. .

*' The Rajah occasionally settled differences between disagree-

ing members of his aristocracy (if I may be allowed the ex-

pression) and w^henever he found himself strong enough
" marked his dis -satisfaction with any individual by his expul-
''sion or destruction. But there is hardly an instance, I
** believ^e, of the permanent deprivation of any family of its

'' hereditary possessions A force of horse and foot. . ,

.

" was always maintained by the Rajahs and mainly contri-
" buted to keep the Jagirdars in awe. At the period of Col.
*' Jones' invasion of that district it consisted of 500 horse and
*' 7 or 800 foot. . . .It will be inferred from the foregoing state-
*' ment that nothing like police or Civil or Criminal Justice has
*' existed for many ^^ears in Sarguja. The Jagirdars have
*" enjoyed and very often, I fear, abused the power of life and
''death in their respective Estates." (Ronghsedge's Report,
para. 32),

64. It may be as well at this point to emphasize the fact

that the weakness of the central authority was an essential

characteristic of the mediaeval polities in and around Chhattis-
garh. All English writers whose attention has been drawn to

this ascribe it to the degeneracy of the royal house. It was not so.

<c

<<

was finally deposed on the arrival of Raghoji in 1745 A.D., " 5 villages
were assigned for his support." (Vans Agnew's Report, page 3.)
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It was a regular feature of the system, resulting from a political

compromise between the authority of 'the tribe and the autho-
rity of a king. As we have just seen in Vedic times the Raja
'' is ver}' different from the autocratic ruler of later times and
*' evidently not independent of some great popular assembly
*' over which the king presides rather however as primus inter
'' pares.'^ And the phenomenon of a weak central power is too-

ubiquitous in the later times of which I write to be merely
accidental. In Sarguja Major Roughsedge can find no trace

of the Raja's exercise of his official authority *' except for

general purposes." In Rewa we read that in 1798 A.D. "The
''Rajahs' own dominions scarcely exceed the bounds of his

''capital. The extensive territories that nominally belong to
'" him are distributed in great and small allotments to Kinsmen
" near and remote and to feudatories owing military services.

"Tribute is either not due or it is withheld; and the rajah
" enjoys scarcely any revenue besides that which arises from
" duties or customs collected on the merchandize that passes

"through Rewa" (Narrative of a journey from Mirzapur to

Nagpur). This, no doubt, was an extreme case. But the

weakness of the Sambalpur Raja has been fully demonstrated
in a previous chapter. In Bastar the king's officers were

regulated by popular assemblies (see para. 87 below) and there

is significance in Major Vans Agnew's remark in 1821 that"^i
present all the Zamindars are obedient to the Rajah's orders."

In Chhattisgarh it was once more the same. " There was no
" central authority possessing any vigour " Mr. Chisholm writes

in para, 64 of his report :
" The Haihaibansis merely stood at

" the head of a number of Rajas and chiefs each of whom was
•' to a large extent independent and among whom the whole

country was divided. It was an essentially weak system
'' adapted for a peaceful state of society alone." But while we
recognize this weakness let us not misinterpret it. It was not

due to mere defect in the character and capacity of the local

rulers. It was a necessary and ubiquitous incident of a certain

stage of local political development intermediate between the

tribal system and the system of centralized control.

65. Of course the advent of a Rajput overlord must have

had far reaching consequences When the early people passed

from the stage of independent tribes (or of tribes in alliance,

as were the Khonds of Bod, with a Hindu power) to one in

which their territories formed an integral part of a Hindu Raj,

some control of their " internecine wars " must have been ini-

posed, their tribal territories must have been defined, and their

tribal leaders must have received an accession of authority

from their recognition by the Hindu Kin^. It is easy to under-

stand how a condition of affairs such as this would have led

to the regular svstem described in the first four chapters of

this paper—to the definition of the clan and minor clan chief's

C(
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jurisdiction as territorial units (the C/^aura^i and the 5ar/^on),

and to the promotion of these chiefs to be something more than
primtis inter pares till they are finally recognized as Dewans and
Thakurs, But we may be certain that there was no wholesale
expulsion of any local tribe. This was not feasible if the Raj-
puts had desired it. Even when the Marathas conquered
Chhattisgarh in the 18th century they retained the local chief-

tains in all parts of the country where tribal conditions still

prevailed. They were compelled to do so. Still more must
this have been the case with the Rajput invaders 800 years
before.

It was in these early daj^s of Rajput rule that we would
expect to find the territorial system of divisions most complete
—the whole country being regularly divided among the local

chieftains of whom the great majority were the naturalleaders
of the local tribes. Chhattisgarh in fact was at a stage of

development which was still visible in the Bastar State a cen-
tury ago. In an old letter of 18-3-1821 Major Vans Agnew
writes: "Bastar was originally divided into forty-eight Zamin-
daries^ but seven or eight of these have been dismembered and
''' are now annexed to other states. The Zamindars each pay a
" rent long since established and which does not vary. They
'' exercise an almost unlimited authority within their respective
"- Zamindaries but are subject to the Rajah in all that refers to the
" general interests of the State. At present they are all obedient
*' to his orders.''

CHAPTER VIII.

Chhattisgarh in the 16th Century.

66. The condition of affairs in Chhattisgarh in the 16th
Century of the Christian Era was recorded, apparently in con-
siderable detail, in some invaluable native documents which
have now entirely disappeared. Captain Blunt in 1795 A.D.
made efforts to secure copies of these during his stay in Ratanpur
but without success. The Brahmins of the place gave him a

very scanty and inaccurate account of the Rajput dynasty and
'* more their memory or papers could not furnish " though they
admitted that '' the whole might be attained by reference to
" records which were now difficult to be found.'* Blunt con-
tinues :

" Upon my expressing much solicitude to possess them
'' they told me that they doubted if there were anv in Ruttun-

1 This subdivision is confirmed by Capt. Bluiit in whose Narrative,
under the date April 7th, 1795 A.D.. we read that '* The Bustar Raja
** Dorryar Deo and his son Peerkissen Deo are very treacherous and
** powerful, having possession of a great extent of territory, divided into
*' forty-eight Purgunnahs."
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*' pore for that the oppression and calamity which had befallen
'' the city since the Maharattas had got possession of it had
*' destroyed that encouragement which the Brahmans under the
" Government of their ancient Rajahs had been accustomed to

receive, that they had been compelled to wander in search of

the means of subsistence and of peaceable retirement else-
*' where and it might naturally be supposed that they had taken
'• their books and papers with them." Whether Captain Blunt
also failed to render that encouragement which the Brahmans
were accustomed to receive I cannot say. Anyhow he went
away empty-handed.

67, Sir R. Jenkins in his Report on the Nagpur Territo-

ries (p. 91 of reprint of 1901) writing in 1872 refers in passing

to '' an old De^hwai (Deshbahi) or list of villages found at

Ratanpur/' So presumably some old documents were seen

by Major Vans Agnew (on whose report that of Sir Jenkins was
entirely based in regard to Chhattisgarh) but he makes no
reference to them himself, Mr. Chisholm the Settlement Officer

of Bilaspur District writmg of the Haihaibansis in 1869 says

(l^ara. 47) :
'' Unfortunately no local annals exist of these from

'* which could be compiled anything like a detailed history.
*' The only sources of knowledge on the subject are to be found
'' in disconnected old documents many of them worn and tat-
'' tered in the possession of Rewaram Kayasth and Durga Datta
*' Shastri, the descendants, respectively, of a former dewan and
'' priest of the famil3^" From these he extracts an account

which is, as he states, meagre and incomplete. He also tells

us (para. 56) that one of the ''Revenue Books" of Kaliyan

Singh's period (1536 to 1573 A.D.) was in existence in his time

containing much interesting information on the condition of

Chhattisgarh some three centuries ago and he refers to thi

'' Revenue paper of the time of Rajah Kallian Singh " as being

written in 1560 A.D. (paras. 188 and 215).

68. Lastly Mr. Hewitt refers to no less than three ancient

documents in paras. 54 to 62 of his Raipur District Settlement

Report

:

(1) An abstract statement of the territories and revenues

of the Ratanpur kingdom prepared by the order of

Kaliyan Singh and dated 1526 A.D.

(2) A List of Tahiqdars prepared in 1563 A.D. in the begm-

ning of the reign of Lachhman Singh Kaliyan Singh's

successor.

(3) A ** Deshbahi " prepared at the same time as this list

of Taluqdars.

Again in his '' Notes on the Early History of Northern

India '^ published in Vol. XX, Part III, Art. VIII of the Royal

Asiatic Society's Journal (1888), and in an article contributed

to the Asiatic Quarterly Review in April 1887, Mr. Hewitt refers
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in a footnote to an '' account of the Haihaibansi kings and
*' their dominions prepared in 1579 A.D. by the DeuHin of Raja
'' Lachman Singh and given to Mr. Chisholm, Settlement Officer

" of Bilaspur, by the Dewan's descendants."

C8. Not a single one of these old documents is now extant.

The family of Rewaram, though remembered in Ratanpur, can

no longer be traced. In 190S I wrote to Mr. Chisholm in retire-

ment in England. He replied :
'' There were Shastris^ and old

" papers from which most, indeed I may say all, ray informa-
' tion was taken. These papers w^ere used by me and no doubt
'' returned/' He Avas unable to give me further information

and I spent both time and money in fruitless enquiries of my
own in Ratanpur. I am thus reluctantly compelled to suppose

that these interesting old documents are irretrievably lost. Tt

is impossible now to form any independent opinion as to their

value as contemporary records. But no suspicion was thrown

on them by the few Europeans who examined them and I,

therefore, presume that they were genuine records of mediaeval

Chhattisgarh,

69, The onh' two persons who have given us any idea of

the contents of these documents are Messrs. Chisholm and

Hewitt, but their inferences therefrom are so discrepant that

it is necessary to deal separately with what each of them^ has

told us. Mr, Hewitt's account of these old documents is as

follows
" If the DesJiboee [Deshbahi] and the lists of Taluqdars

'* dated 1629 Sanibat 1563 A.D are genuine, and I

'' see no reason to doubt it, they show that in the time of

•' Kaliyan Singh and his son the chiefs of Ruttunpore w^ere lords

" paramount of a very large extent of country extending far

'' beyond the limits of Chuteesgurh which formed, how^ever, the

'' most valuable portion of their dominions. Besides Chutees-
'' gurh which they held in their own hands the neighbouring hill

"states of Kourea, Sirgoojya, Chutta Nagpore, Singbhoom,

Sumbulpore, Kharonde, Bustar, Ambagurh Chokee and Lanjee
••

all paid tribute to them, and it may not be out of place to

'' note here the amount of the tribute paid by each state.

Ramghur
Pertabgarh I

21 o^2
KowTea '

Sirgooja

Chutta Nagpore \ 5 001
Singrbhooni

C(

Ambagarh Chokee '\
^2 000

Lanjee '

Sumbulpore
Bustar V 5,015

Kharonde
Phuljhar 6,000
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" To defend these territories an army of 14,000 men with 11

G

" elephants was kept up.
" The whole revenue of Chhattisgarh is stated to have

amounted to Rs. 6,57,019 The following may be ac-

cepted as a very nearly accurate statement of the revenue
then assessed on Raipore" (with which District as Settlement

Officer Mr. Hewitt was alone concerned).

<(

c(

t(

" Khalsa Pergunnahs.' "

Nameof Pergunnah. No. of Revenue
Villages, Rs.

Amera 84 4,800
Raipore 640 85,600
Khallaree 84 3,000
Droog 84 15,000
Lowan 252 (84x3)55,160
Seerpore 84 5,000
Tengnaghur (now

Kowrea) 84 225
Deeorbeejah 84 13,000
Seersa (doubtful) 84 800
Simgah 84 5,000
Singungurh (doubtful) 84 2,300
Rajim 84 9,036
Patun 152 32,000
Akuhvara (doubtful) 84 2,845
Mohdee 84 3,100
Suarmar 84 3,100

" Pebqunnahs held by Subordinate Zamixdars."

Dhumda Surda 568 15,513
Balod Sanjaree 795 72,156
Dhumturry 750 81,212
Feringeshwar 84 78

4,333 4,08,925

*' Of the Pergunnahs held by Subordinate Zamindars
"Dhumda was held by a Gond Raja, Balod and Sunjaree by
*'the descendant of the Gond Raja of Mandla, and Dhumturee
''by theKakeir Raja."

70. Mr. Hewitt inferred from the above account that the

Haihalbansis ''formed their Government on the model of their

camps, placing the central provinces under the King and
settling there his more immediate followers while the outlying

'* districts were assigned to subordinate chiefs who with their

a

cc

^ Compare the Atharah Garh of Raipur given above in para. 7-



240 Journal of the Asiatic Society of Bengal. [N.S-, XV

*' respective forces were appointed to guard the frontiers. They
" used the Parhas (or tribal taluqs) as their local divisions,

** massing them together when they formed an area too small for
*' the provinces {or pergunnahs) into which they divided their

territory'' (vide p. 332, Art. VIIT, Vol. XX, Part III of Royal

Asiatic Society's Journal ''Notes on the Early History of

Northern India" by Mr. Hewitt, late Commissioner of Chhota

Nagpur). Mr. Hewitt in fact regarded the Talug or Barhon as

the largest indigenous or tribal division of territory. The
Ghaurasi w^as to him a purel}' administrative area created hy
the Haihaibansis, '' the Pergunnahs of the Raipore District

"being entered in the old Deshbahi among the estates under
'' the immediate control of the Government." (Settlement

Report, para. 54.) He attaches the modem and therefore,

as I admits the most natural interpretation ^ to the heading
* Khalsa Pergunnahs" which we find in the list quoted in the

preceding paragraph. And all these Pergunnahs he regards^ as

having been administered, I presume, by a staff of officials

under the centralized control of the Government of Ratanpur.

This description is strictly in accordance with what is generally

regarded as the normal type of mediaeval Hindu polity, pictori-

ally represented as a flower with open petals round a central

disc, the disc being the king's domain and the petals the sub-

ordinate estates. But it is not a correct description of

mediaeval Chhattisgarh. No doubt there were outlying tribu-

tary states which were brought into nominal subjection to

Ratanpur or were released from its control according to the

strength or weakness of succeeding kings. Btit it is absolutely

incorrect to describe the internal organization of the Chhattis

Garh as one involving the ''immediate control of the Govern-

ment" or to speak of the Perganahs as being ''held in the

Rajas' own hands." This assertion entirely disregards the

essentially feudal character or rather the mixed tribal and

feudal character of the old local administration. This is the

prime characteristic of the mediaeval system of Government in

Chhattisgarh and the countries round it, and it is the descrip-

tion of this tribal and feudal system and the recognition of

its place in local history which constitutes the main object of

the present paper.

71. Let us now turn to Mr. Chisholm's account- It was

he who obtained these old native documents and it was he who
had best access to the traditions of the ancient Raj, as Settle-

ment Officer of the district in which Ratanpur its ancient

-capital was situated. Yet his is a very different story from

Mr. Hewitt's. After reciting that his information is derived

1 An interpretation which I myself follower

settlement of the Bilaspur Zamindaris of 1912 and
of the Bilaspur District Gazetteer written in 1909.

the
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from the old documents above referred to (Settlement Report,
para. 47) he writes :

'' The Chhattisgarh rajahs ruled originally over 36 forts,
'' and thus the tract came to be called Chhattisgarh or the

n

<€

it
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<c

it
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Si
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country of the 36 forts These forts, as they were called,
were in reality each the headquarters of a Talooka^ compris-
ing a number of villages and held sometimes Kham "

(i.e.

under direct control), at others as feudal tenures by relations
or influential chiefs. As regards the 18 old Ruttunpore
Divisions compared with the present district of Bilaspur it

may be noted that the first 11 are and have been ever since
Mahratta rule KJialsa Jurisdiction (i.e. under centralized
control) ; the following seven were and are still Zamindarees '*

(i.e. under Zamindars or local chiefs) [paras. 48 and 49J. And
if this is not sufficiently exj^licit let us turn to paras. 187 and
188 of the same report: " Of the early settlement nothing is

known. Judging however from the traditions of the people,
and from the numerous remains all over the district of petty

*' forts the headquarters of former Chiefs, the country was appa-
" rently divided into a varying number of talookas held by the
*' influential followers or relations of the Haihaibansee rulers.
*' Villages comprising the talookas were held by the farmers
who paid the rents collected from the cultivators to the
talookdars who again paid a fixed proportion of their reali-

zations as revenue to the State. The payments doubtless
varied from time to time according to the personal character
and necessities of the Ruttunpore Raja and the comparative
strength or weakness of the subordinate Chiefs. In a reve-
nue paper of the time of KuUian Singh (A.D. 1560) whom
tradition represents as one of the most able and powerful of

the old Rajas and after whose death the central authority
became gradually weaker and weaker a list is given of the

''' Revenue Collections in Chhattisgarh which are represented
*' as amounting to over 7 lakhs of rupees/'

72, Now if the Deshbahis indicated the existence of
*' immediate control " of Chhattisgarh by the Rajas it is incred-

ible that Mr. Chisholm should refer to these old documents
a-nd, in the same breath, describe the country as divided up
into Garhs in the hands of *' subordinate chiefs," The very
existence of these forts, as Mr, Chisholm rightly remarks,
indicates the feudal character of the system ; and is fatal to

Mr. Hewitt's view. The traditions of the people also favour
Mr. Chisholm, and the methods of organization in neighbour-
ing countries point the same way—the Government of Sam-
balpur being ''strictly feudal" (vide para. 46 above). Bustar
being divided into 48 Zamindaris, whose Zamindars '* exercise

i(
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uses the term loosely. In para. 56 he writes: •• The Ratanpur
uding Raipore comprised 48 garhs or talookas,*^
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an almost unlimited authority within their respective Zamin-

daris" (vide para. 65 above), while Sarguja was in much the

same condition (vide para. 63 above). And finally we have
Agnew's report from which I have already quoted in para. 16

above to place the matter bej'ond the reach of doubt.

73. These arguments must finally dispose of Mr. Hewitt's

statement regarding the " immediate control '' of Chhattisgarh

by the Haihaibansi kings. Mr. Hewitt was doubtless misled

by the term Khalsa used in the old Deshhahi to describe the

Perganahs of the kingdom. The real significance of this term

consisted in its indication not that the Chhattisgarh were

under the centralized authority of the Rajput kings, but that

thej^ were under relatively close control compared with the

neighbouring tributary states in the hands of almost indepen-

dent Rajas, and that they constituted an integral portion of the

Eatanpur kingdom. The intrinsic inconsistency of Mr Hewitt's

position is exemplified by his remarks about the old Chaurasis

of Suarmar and Kowrea. The old holders of these estates still

retain possession of their ancient Garhs. So Mr. Hewitt writes :

'' Suarmar and Kowrea held by Gonds, were Khalsa Parganahs

'in the time of Kulhan Sen, but being held continuously by
" the old Talooqdars their descendants have established a claim

"to be regarded as Zamindars " (Report, para. 92). How Mr.

Hewdtt could reconcile the existence of these old Taluqdars

having all the attributes of "subordinate Zamindars'' with

the record of their estates as Khalsa Perganahs in 1560 and
therefore under the king's immediate control does not trans-

pire.

74. Captain Blunt in his Narrative of 1795 gives a good

idea of the real distinction between tributary States and
" Khalsa Perganahs." Matin is one of the best known of the

Chhattisgarh Zamindaris. It has been in the possession of

its present hereditary chief for centuries, and prior to the

present chief's family a Gond chieftain is known to have

held the estate. Yet Captain Blunt when he entered the

estate on March 3rd, 1795, writes

—

'' crossing the river Hasdo
we entered upon *' The Mahrattas^ Khas Purgunnah of Mahtin.''

Obviouslv he merelv means that Matin formed an integral part

of the Maratha dominions; and doubtless this is all that was

meant by the term Khalsa Pergunnah in the old Deshbahi of the

Haihaibansis.

75. I have established sufficiently, I think, the fact that

the old native documents do disclose a system of feudal, or

mixed feudal and tribal, devolution of control over the greater

part of the country held by the Haihayas in the 16th century.

But in regard to the details of the organization at that period

we get very little help from what Messrs. Hewitt and Chisholm
quote from these old contemporary records. Both of these

officers seem to have made rather an uncritical examination of
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the papers, for Mr. Hewitt's assertion of the Haihaj^as' ' imme-
diate control ' of Chhattisgarh is not the- only point of impor-
tance in which his reading of the Deshbahi seems to have
differed fundamentally from Mr. Chisholm's.

76. It is established beyond the possibility of question
that there were two degrees of feudal or tribal intermediaries

between the Raja and the Ryot, namely, the chief of the
Chaurasi or Garh and the Chief of the Barhon or Taluq. But
Mr. Hewitt identifies the Taluq with the Barhon while Mr.
Chisholm identifies it with the Garh. Though we know for a

fact that the Barhons were still actually in existence over a
large part of the forest country of Bilaspur District at the time
of his settlement in 1869 yet there is not a single reference of

any kind to this old territorial division in Mr. Chisholm's

Settlement Report or in any of his %\ ritings which I have seen.

On the other hand Mr. Hewitt is equally silent as regards the

Chaurasi, It is true that he records in his list of Kkalsa
PerguniiahSy already quoted the most valuable evidence we
possess as regards the former existence of this 84 village group,

but Mr. Hewitt was evidently quite unconscious of the signi-

ficance of the number. He makes no reference to Garhs or

Chaurasis anywhere in his report though ivMy aware of the

existence of the smaller unit or Taluq. Judging from what I

have already quoted from his '' Notes on the Early Histpry of

Northern India;'* he evidently regarded Chaurasis merely as

overgrown Barhons or Taluqs on the few occasions when they
came to his notice. The result of this want of discrimination

on the part of these two officers is that any information which
the old Deshhahis contained as regards the further division of

the country into smaller as well as larger groups of villages has

been altogether withheld from us.

77. Then again, in view of this confusion in the use oi the

term Taluq, what meaning are we to attach to the " Lists of

Taloolcdars" dating from 1563 A.D. of which Mr. Hewitt tells

us ? Considermg that he disregards the Chaurasi we would

expect these to be lists of Daos or BarJiainilias in charge of 12-

village groups. But there must have been many hundreds of

these Barhons in existence in the 16th century, and it would

surely be strange to preserve lists of the minor territo rial, chief-

tains while taking no account of the more important Diwans in

charge of Chaurasis. Now we know that the lists of Taluqdars

were not complete. Mr. Hewitt tells us (Report, para. 62) that

they only existed for that part of Chhattisgarh which was later

comprised in the Bilaspur District. And Mr. Chisholm in his

Settlement Report on thai District (though he never refers to

any list of Taluqdars) clearly identifies the Taluq with the

Garh. He expresslv quotes '"^the Revenue Book of Kullian

Sai's period " in para. 56 of his Report as authority for his state-

ment that 'i the Ratanpur Government at that time comprised
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48 GarTis or TalookasJ^ It is, I consider, almost a necessary in-

ference from this to suppose that the list of Taluqdars was not a

list of Daos in charge of Barkens but a list of the old Diwans
in charge of Chaurasis,

78. In regard to the lists in question Mr. Hewitt writes
'* The Haihaibansi rulers introduced a number of adventurers
'' from Hindusthan, making over to them the land of the older
*' settlers ; and the lists of Bilaspur Taluqdars prepared in the
" time of Lachhman Singh show that the greater part of the
** Taluqdars were of foreign extraction." This is an interesting

point. It shows that even by the 16th century considerable

progress had been made in the direction of dispossessing the

primitive inhabitants by means of more vigorous immigrants
from Upper India. At the present time there is a very obvious
c]eavage between the more primitive inhabitants of the hills

and forests and the dwellers in the open plains. The former
are Kawars, Gonds and Pankas. The latter are Kurmis, Telis

and Chamars. Doubtless the substitution of foreign taluqdars

for the old local chieftains ^^•as a concomitant of this process of

dispossession.

79. One other glimpse of these early days is given us by
Mr. Chisholm. He tells us (Report, para. 57) that '' the army
** maintained bv Kalivan Sahai was not of a formidable character.
" The following is a detail of its strength

:

2,000 Swordsmen.
5.000 Daggermen.
3,600 Matchlockmen.
2,600 Archers,

1,000 Sowars.

Total .. 14 200 men.

'' There would also seem to have been maintained an estab-
" lishment of 116 elephants." Unfortunately we do not know
whether these figures represented a standing army or were

merely the total of the local levies which the local chieftains

were required to put in the field at the bidding of their over-

lord. We know from Agnew's report that the '' Petty Lords
''

supplied the Raja on his requisition with money according to

his wants and " in war with quotas of troops proportioned to

**the lands they held " and, looking to the general go-as-you-

please which seems to have characterized this old regime, it

seems natural to suppose that these figures represent the total

of the local levies. If this was so at a time when the Haihai-

bansi Rajas were at the zenith of their power it is little to be

wondered at that in decay the dynasty could ofifer no effective

resistance to the Maratha invaders w^hen they came upon the

scene.
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CHAPTER IX.

Before and after the Maratha Conquest.

80. It will have been made obvious, from what has been

written in the preceding chapter that, even by the 16th and
17th centuries, the '' theory" of the administrative system as

outlined in the 2nd Chapter of this paper had been consider-

ably modified ui practice in the more open parts of Chhattis-

garh. The original subdivisions of the country which came
into existence during the tribal period must have lost their

purely tribal character when the primitive hihabitants were

ousted by more pushing immigrants. With the primitive p
went their chieftains also, whether of lesser or of higher de^

and in their place men of foreign extraction were, as we have

seen, introduced by the Haihaibansi Rajas, frequently from

Hindustan. The outlines of the old organization too were

altered. The limits of the Garhs were changed and sometimes

whole estates seem to have been broken up and redistributed.

But amid all that was changing and uncertain one character-

istic feature of the system remained unaltered. Though the

old order passed gradually away, and the tribal system pure

and simple became more and more confined to the wilds and

hills in which the Gond and Kawar could still hold his own
against the Hindustani, yet the devolution of authority per-

sisted. No attempt was made to centralize control in the

Raja's hands, and Avhat may be called a sort of feudal system

was gradually in the open country evolved from the old tribal

organization.

This at least is the only explanation that can be offered

to account for the character of the administration when the

Rajput d\aiasty was overthrown in 1741. In writing of the

ease with which the Marathas overran the country Mr.

Chisholm says (Report, nara. 64). ** If at the time the whole
'' resources of Chhattisgarh and Sambalpur had been exercised

'' by one central authority the Marathas might have encoun-
'' tered a really formidable resistance. But as it was there was

"no central authority possessing any Yigont, ^nd the Haihai

-

''hansis merely stood^ai the head of a number of petty Rajahs
'' and Chiefs each of whom was to a large extent independent and
" among whom the whole country was divided It was an essen-

'' tially weak system adapted to a peaceful state of society alone

" and must have fallen long previously had any well-orga-

" nized foreign invasion ever been attempted. When the Mara-

" thas came they marched through the whole country without

'' any opposition and having substituted their own authority

'* for that of the Haihaibansi Rajahs they demanded and ob-

" tained the allegiance of all the surrounding states/'

81. Vans Agnew writing in 1820 has much the same
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story to tell. '' Under the Haihaibansi Rajahs the feudal prin-
" ciples of their rule precluded anything in the nature of a
'' system of Revenue- The Rajahs and the members of his
''* family retained no more lands under their own management
" than were necessary for their comfort and dignity. The rest
'' were assigned to their Chiefs who on their requisition sup-
*' plied them with whatever they required, with money accord-
** ing to their wants, and in war with quotas of troops propor-
*' tioned to the land they held. These pett;/ Lords seem, on
" their part, to have followed the same system, retaining but
*' small tracts of land in their own hands and distributed the
'* remainder amongst their servants who were at the same time

<<
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soldiers and cultivators. The judicial authority in import-
*' ant cases they personallN'- exercised, but in all inferior and
" common occasions they left the chief executive authority in

revenue as well as other matters to the head of each Taluq
or village who, it may be concluded, did not act upon any
general or uniform plan. The conquest of the country by
the Marathas changed this state of things and gradually led
to the introduction of their Revenue System in all those
parts of the Province which were sufficiently productive to
repay the trouble of the change During the time of Rajah

'' Raghojee 1st (1745-55 A.D.) little was done towards estab-
"' lishing any regularity, although Mohansingh who was 'left in
" charge of the Province by him, was very active and success-
" ful m subduing many Zamindars and either making their
'; lands Khalsa or subjecting them to tribute."

82. Here in fact we find history repeating itself, and the
Marathas in the I8th century opposed' by a number of chiefs

in charge of Garhs who have to be reduced individually before
the foreign domination can be secured* vevy much, but for the
Rajah's presence at Ratanpur and Raipur, as the Haihayas in

the 14th century, according to the Khalari Inscription, were
confronted by " eighteen strongholds of Adversaries." We see

too that the " Khalsa " proper existing in Haihaibansi times
was comprised of such lands only as were *' necessary to th
comfort and dignity of the royal family " (perhaps no more
than the 640 villages of the Raipur Garb mentioned above in

para. 6 and a similar area round Ratanpur) ; that elsewhere
there are Chiefs, obviously in charge of the Garhs or Chaurasis
of which the details are recorded ; and that these Chiefs' terri-

e

tories are subdivided into Taluqs of which perhaps not more
than one is held in the chiefs own hands while the rest are
distributed among his (so-called) servants, each of whom " in
** all inferior and common occasions exercises the chief executive
'* authority in revenue as well as other matters."

83. This picture drawn by Vans Agnew is very significant.
His description in m3^ opinion finally disposes of Mr. Hewitt's
contention that Chhattiserarh nroner Vas in the Ifith eenturv
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under the Rajah's " immediate control." There may be those
who are prepared to argue that possibly this '' feudal system "

was only developed in the last centuries of Rajput rule as the
central power gradually weakened, and that its develoj)ment is

not necessarily inconsistent with the view that the Government
of the country was actually under the Rajah's direct control in

the palmy days of Kalian Singh, In support of this one might
quote Motte's opinion on the growth of the similar system of

administration in Sambalpur. " The Government of Sambal-
*' pur " he writes " is strictly feudal , the fiefs of which, being
*' originally officiaL are by the weakness of the sovereign become
*' hereditary.'^ But this line of argument can be easily met.
If the independent position of the petty lords, as Agnevv calls

them, grew as their strength grew^ and that of the king declined,

how are we to account for the application of this same feu lal

principle to the relation of the Taluqdars inside the Garh with
their pett3'' Lords ? Are w^e to assume that the. Taluqdars*

strength also grew out of the weakness of the petty Lords ?

If so, then we should have to go still further and argue that the

strength of the GaOntias or village headmen was founded on the

weakness of the Taluqdar and that of the cultivator on that

of the village Headman. The mere reduplication of this feudal

delegation of authority shows at once that we are dealing, not
with an accidental growth, but with a deepseated customary
system

J
which ran through every grade of society and was ac-

cepted by all as the only legitimate method of administration.

The weakness of the Royal house w^as not therefore a sign of

its degeneracy, but a tj^ical and characteristic feature of the

political system then in vogue, and it was typical of the system

because that system was originally founded on tribal custom,

which alw ayg emphasized the rights of the many as against the

rights of one. We see in Vans Agnew's account a clear re-

ference to the system of Chaurasis and Barhons which I have

mentioned so often. It is just the system too which we should

have expected to develop out of the tribal forms of organization

of which we have record in Macpherson's pages, while the mere
fact that this reduplication of delegation, this repeated sub-

division, persisted longest in the hilly country, where tribal

custom still held sway, shows that it was a natural growth and
not the fortuitous outcome of the weakness of the central power.

84. If then the argument T have put forward, is accepted

a somewhat remarkable conclusion is arrived at. We acknow-
ledge that the system of territorial division which prevailed in

Chhattisgarh at the beginning of the 18th century A.D. showed
definite traces of its tribal origin in the evident concessions

made to customary status. And if this was so at the end of the

Rajput period, it'^is impossible to suppose that at any earlier

period this tribal element was less in evidence. Changes un-

doubtedly occurred. The true clan organization, which involved
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some tie of kinship between the different grades of society
became confined no doubt to the hilly tracts where whole com-
munities of the same tribal status still dominated the country.
But strong traces of the same system continued to exist even
among the dwellers in the open country. Here the population
was mixed. The primitive Gonds were '' swamped " by immi-
grant Telis and Chamars from Bihar and Bhagelkhand, and the
Diwans of Garhs and Taluqdars in charge of Taluqs were often
'' foreigners " from Upper India. Yet they seem to have adopt-
ed the position held by their Dravidian predecessors. They
made no attempt to dominate the tract entrusted to them, or
to obliterate subordinate tenures and gather in their own hands
the whole administrative control. They too came under the
customary code of the country of which the Panchayat system
was the head and front.

85. Settlement by Panchayat is an essential characteristic
of the tribal life. It figures very prominently in Macpherson's
account of the Khonds where it is obvious that the weakness
of the tribal Headmen, each in his degree, resulted from the
strength of the Panchayat. He writes of the Khonds that
'' Society is government by the moral influence of its natural
" heads alone to the entire exclusion of the principle of coercive
'' authority. .. .The patriarch of a Khond tribe is aided and
^' controlled in the management of its ordinary afTairs by a Coun-
'' cil composed of the Heads of its branches! These again have
''the Abayas of villages for their assessors, while the village

heads are assisted by the elders of their hamlets. Assemblies
" of the whole population of the tribe or of its subdivisions
moreover, are convened, as usage may prescribe under the

ci

It

'' directions of the Patriarchs of each grade to deliberate upon
'' general or upon local interests. The federal Patriarchs in
'' like manner consult with the Heads of Tribes and assemble,
" when necessary, the entire population of the federal Group.
** The Patriarch or Ahaya of a branch of a tribe aided by the
'' Heads of Villages whom he consults, and co-operating with
'' the chief Patriarch of whose councils he is a member, contri-
'' butes to the same general and local objects. The Ahaya of
'' a village administers its afTairs in concert with its elders.**

The same prominence of Panchayats coupled with weakness in

the authority of the natural tribal Heads is found among the
Mundas (see para. 20 above) and is indeed an incident natural
to every primitive tribe.

86. This being so, it throws considerable light on the
system of administration under Haihaibansi rule to find that

Panchayats also occupied a very prominent place therein.

Vans Agnew tells us that Panchayats in the province of Chhat-
tisgarh '' are of very ancient date " and after referring to their

prevalence under the Maratha Government he continues '' As
in some measure connected with Panchayats it is proper to
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** advert to the office of Panj which appears to have existed
*' under all the ancient Governments of this Quarter. Judging
'' from the duties now discharged b^' persons called Panjes in
" the surrounding Zamindaris they would appear to be the
*' Counsel of the Zamindar and to aid him in all duties of im-

portance. If a negotiation is to be undertaken a Panj is

sent. If a civil case is to be decided a Panj superintends
" the Panchayat, If any internal arrangement is to be effected
'' a Panj is entrusted with the duty. In short where a Zamin-
'' dar delegates any authority it always seems to be a Panj,
** The situation of Panjes under the Haihaibansi Rajas pre-
'' vious to the Maratha conquest w^as, it may be inferred, such as
'' it now is in the Zamindaris the internal government of a^ hich
'' has not been interfered with.' After the introduction of
'' the Mahratta authority however they appear to have been
" almost entirely suppressed and persons under that title were
'' only occasionally nominated as the heads of the principal
'' Parganahs to superintend arbitration, a duty to which their

'' former avocations were by no means limited."

' 87. The position of such a Panj is very suggestive.

Clearly as the Counsellor attached to the Diwan who held the

Garh or Zamindari he w^ould constitute a serious limitation

upon the latter's arbitrary power. The Panj as the name
implies was primarily concerned with the working of the

PancJiayat system and, as such, was the repository of local

custom for the whole Parganah. Doubtless there were Pan-

chayats also for the Taluq as we know that there were for

individual villages. Whether .the roj'al powder w^as influenced

by the voice of the people expressed through the medium of

Panjes or Panchayats it is impossible to say for certain. But

in Prahlad Dube's'^poem referred to in Chapter VI we read that

when the usurper of the Sambalpur throne was parleying Avith

the exiled Raja he suggests that a PancJiayat should be held to

settle their rival claims and that '' the Zamindars should be

called for it." There is also in Bastar (vide No. 213 of Rai

Bahadur HiralaFs descriptive List of Inscriptions) a very

curious record of a notification of *' the elders of the 5 great

assemblies and the agricultural class in meeting assembled " in

which they denounce the exactions of the King's officers on

the occasion of his coronation and direct that such extraordinary

levies shall only be collected from well established residents of

the villages. If Bastar had such popular assemblies it is not

unlikely that Chhattisgarh had them too. There is no direct

evidence on the point. But the very fact that the Royal

demesne was limited to ^'no more lands than were necessary to

\

mindari

previous to the Mahratta conquest characteristic of the whole admmxs-

tration under the Haihaibansi Rajas.
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the comfort and dignity of the iRoyal House" seems naturally
to suggest that even to the last some lingering idea prevailed
that the king was

,
not an autocrat but was rather primus

inter pares—the admiriistratiye, social aiid religious head but
nevertheless bound, tp regard the customs of his people whose
welfare and the maintenance of Avhose customarv rights were
of even more importance than the maintenance and extension
of the personal authority of the kingship.

88. 1 conclude from all this that, though the immigrant
population had pushed the Dravidian tribes back into the hilly

countrv north and south and west of the Mahanadi 'basin, vet
the tribal form of administration was not, even in the later

days of Rajput rule, wholly obliterated in the open country,
la so far as the new heads of Garhs and Taluqs pledged them-
selves according to their degree to the service of a King or

Diwan who was not of their own kith and kin the tie of allegi-

ance was a feudal one, but something of the old customary
tribal status still adhered to these foreign chiefs. By accept-
ing a customary status which compelled them to regard the
position of those in the social or administrative scale who
were lower than themselves, the^^ promptly secured in their

turn a customary support of their own status in relation to
their overlord. We mav call this a feudal system if we like,

but, as it was a relation more of status than of contract, I

would prefer to describe it as a mixture of the purely tribal

and the purely feudal type, since it continued to preserve the
primitive tribal ideas of the aboriginal population, while adapt-
mg itself to the requiremen'ts of immigrants from the north.

89. The whole indigenous fabric was shattered by the
Mahratta conquest. The Mahratta came as a conqueror and
proceeded at once to develop his position. He soon saw that
the systematic division of the country into Garhs or Zamin-
daris and the interposition of Diwans or Zamindars and local

Taluqdars between the ruler and the ryot on whose payments
all depended, was a very uneconomic arrangement for a power-
ful centralized authority. He promptly set himself to oust the
Zamindars from all those parts of the country which were
sufficiently accessible and fertile to justify the introduction of

close official control. As we have it from Vans Agnew, Mohan-
singh Mho was left in charge of the Province by Raghoji ''was
'' very active and successful in subduing many Zamindars and
''either making .their lands Khdlsa or subjecting them to
*' tribute.". This process continued right through the period of

Maratha rule fqr it is on record that the old Zamindaris of

Nawagarh, Mungeli and Pendra were all made '*Khalsa" by
the Marathas only some 20 years before the country came under
British control (1818).

90. The ilarathas' treatment of the Taluqdars was equally
characteristic. They were everywhere in the Khalsa turned out
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to make way for /' needy Brahmins of their own Tribe'' who
were denominated Pa^6?5, ^s Vaps Agnew puts it. But not all

were Brahmins for he says *^ they are generally of a higher
caste but some are of the lower/' and not all were Marathas
for he only says of them that '' they are frequently strangers

who have obtained the situation from interest " ( Hewitt's

Report, para. 74). But their situation was in no way compar-
able to that of the Taluqdar of Haihaibansi days. The Patel,

as his name would lead one to suppose, merely farmed the
Revenue of the Taluq allotted to him by the Subedar, As
Blunt tells us in, 1795 A.D. :

'' The Subah of Chhattisgarh with
*' its dependencies was at this time rented by the Berar Govern-
'' ment to Vithal Pandit for a specific sum which was payable
''annually in Nagpur ; and who, in consideration of the rank
•'' of Subedar and his appointment, had likewise paid a consider-

able sum. Upon further enquiry as to the means by which the

Subedar managed the country. I was informed that he farmed
different portions of it to his tenants (i.e. the Patels) for a

' certain period and for specific sums nearly upon the same
*' terms as the whole was rented to him. The revenue is

collected by the tenantry which, in those parts of the country

where the Government is well established, gives them little

trouble. The attention of the Subedar is chiefly directed

to levying tributes from the Zamindars in the mountainous

parts of the country, who being always refractory and
never paying anything until much time has been spent

in warfare, the result is often precarious and the tribute

''consequently trivial. I was next led to enquire what
" method was adopted by the tenantrj^ in collecting the revenue

"^from the peasants. They informed me that it invariably
" consisted in taxing the ploughs and was always delivered in
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the produce of the land ; and gram, oil or cotton according

to the species of cultivation for which the implements had

been used. This consequently occasions a vast accumulation

of the produce of the country to the tenant and some expe-

dient becomes immediately necessary to convert it into specie

to enable him to pay his rent Although much inland

"commerce is carried on (by the Banjaras) it derives very

"little encouragement from any regulation of the Mahratta
" Government as to the improvement of roads or anything to

"animate it, and it is chiefly upheld by the necessity they are

"-under of converting the produce of the country into specie.
."

It was not until a British Supermtendent was posted to

Chhattisgarh in 1818 that the S3^stem of Patels was finally abol-

ished and that of dealmg direct with the Gaontias or Village

headmen introduced.

91. By way of indicating the relations which in this part

of the country existed between the Marathas and their tributaries

Ivinff too far afield to be classed as " Khass Perganahs," let
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me quote the following passage from Captain Blunt's narra-
tive. Captain Blunt was told '" that since the Mahrattas had
'' established their Government in Ratanpur and Bhagel
'' Khand they had demanded a tribute from the Chohan Rajah

Korea was settled at 200
cc
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rupees, but that Ram Gurreeb had demurred paying any-
thing for the last 5 years. Gulab Khan had in conse-
quence been deputed by the Subedar of Chhattisgarh with
about 200 matchlockmen and 30 horse to lew the tribute due

"* to the Rajah of Berar ; and had been joined by the Rajah of
" Surgooja with about 80 horse and foot. Gurreeb Singh on
'- his side had been supported by the Rajah of Ningwanny
*' Goaty with 7 matchlocks and 3 horsemen and his own forces
'' amounted only to 10 matchlockmen, 3 horsemen and about
100 of the Chohan mountaineers armed with hatchets, bows

*' and arrows. They had attempted to fortify the pass through
which they expected the Mahrattas would have entered

'' their territory, but Gulab Khan outgeneralled them by
*' entering Korea through a different opening in the m<iuntains
'' in the forcing of which there had been 4 or 5 men killed on
'' both sides. The Mahrattas then entered Korea and took
*' possession of Mirzapur the ancient capital of the country.
*' Upon this the Chohans fled; the Rajah took refuge in his

fort ; and the mountaineers obscured themselves, with their
'' families and as much of their property as they had time to
*•' carry off, in the most impenetrable parts of the woods and
*' in caves among the hills and rocks. The enemy then ravaged
the country and burned the villages, which very much dis-

" tressed the Rajah's subjects, whereupon they supplicated
*' him to make peace. A treaty was begun and concluded on
'' his stipulating to pay the Mahrattas 2,000 rupees and the

Mahrattas agreed to return some cattle which they had
taken. 1 was well informed that this sum was considered

'* merely in the light of a nominal tribute or acknowledgment
" of submission ; for the Rajput had it not in his power to pay
** one rupee and the IVlahrattas had agreed to let him off on his

giving them 5 small horses, 3 bullocks and a female buffalo.
"

This Gilbertian finish to a contest in which no less than three
** Rajahs " besides the Marathaa were engaged is typical of the
petty operations in which the native Governments were con-

tinuously involved.

Of the Marathas' treatment of the cultivating classes

Blunt draws a rather dismal picture. ** The Mahrattas keep
" their peasantry in the most abject state of dependence by
*' which means they alleged the Ryots are less liable to be tur-
'' bulent or offensive to the Government. Coin is but sparingly
" circulated among them, and they derive their habitations and
** subsistence from the labour of their own hands. Their troops
who are chiefly composed of emigrants from the northern and
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western parts of Hindustan are quartered upon the tenantry
(i.e the Patels) who in return for the accommodation and sub -

sistence they offer them require their assistance whenever it

may be necessarj^ for collecting the revenues. Such was the
state of the Government of Chhattisgarh, the exports of
which in seasons of plenty are said to employ 100,000 bul-

'' locks, and it is accordingly one of the most productive
'' provinces under the Eerar Eajah."

92. According to Vans Agnew the Mahratta conquest was
not a misfortune to the people. '' Judging from the present
'' state of the Zamindaris into which the direct authority of the
^' Mahrattas has not been introduced, compared with the
Khalsa lands most of which have been under their direct

management for near 74 years, the effect produced by their

conquest of the country must be considered to have mate-
rially promoted the civilization of the inhabitants as well as

*' the agricultural improvement of the Lands." But this is a
point of view which it is possible to challenge. I do not
wish to lay stress on the confusion which arose in the later days
of Mahratta rule when, in Vans Agnew's often-quoted words^
the administration of the country '^ was one uniform scene of
*' plunder and oppression uninfluenced by any consideration
'* but that of collecting b}' whatever means the largest amount
*' possible.** The prominence given to this description of the

Mahratta Government in the last days of its degeneracy by
British officials obviously does injustice to their system of

management. On the other hand I am tempted to question

the correctness of the view that Mahratta rule '' promoted the
" civilization of the inhabitants and the agricultural improve-
" ment of the land." So far as this statement is based, as

apparently it was, on a comj)arison of the condition of the

surviving Zamindari Estates with the condition of the lands

which the Mahratttas had converted into ''Khalsa,'' the in-

ference is manifestly unfair. For it was just those remote,

hilly and unproductive tracts which alone the Mahrattas

were content to leave in the hands of the ancient Zamindars.

Moreover in spite of their direct control and their oppressive

methods the Mahrattas never seem to have got more than 4J
to 5| lakhs of land-revenue from the country whereas the

Haihayas secured 6| to 7 lakhs of rupees according to the old

Deshhahis in spite of the existence of intermediate chiefs of

Garhs and Taluqs. Lastly, Mahratta rule was frankly despotic

and openly asserted the sovereign rights of the King to all

ownership of land, allowing no consideration for indigenous

methods of administration, and making no concession to any

local customarv status. There was no give-and-take between

the ruler and the ruled. The state in fact was, as Sir A. Lyall

said, an organism whose sole function seemed to consist in its

exercise of the powers of suction. It absorbed the wealth of
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the people and gave practically nothing in return.^ The Rajput
rule on the other hand was a natural development from the

tribal stage, it found a place in the indigenous administrative

hierarchy for every grade of local society, it allowed for custom,

and made concessions to the wishes of the people. It contri-

buted little perhaps to their welfare but at least it did not
actively interfere in the people's own arrangements for manag-
ing their own affairs. Blunt's description of the '' abject state

of dependence'* in which the Mahrattas kept their peasantry
was written only a few years after Bimbajee's death, and must,

I think, be taken as a fair indictment of the Mahratta svstera

of administration, for, as he explains, this oppressive attitude

was assumed as part of a deliberate policy. The condition of

the people in the old Haihaibansi days with a king restrained

by the power of his Zamindars and the Zamindars influenced

by the Taluqdars and the Taluqdars influenced in turn by their

village Headmen, and the whole subject to the customary
authority of a regular system of Panchayats which at any rate

administered justice according to the convictions and preju-

dices current at the time among the mass of the people, must
have been a far happier state and one consistent with far more
consideration for the general and individual welfare than any
system of foreign and despotic rule such as that introduced by
the Mahratta conquerors.

CHAPTER X.

Summary and Conclusion,

93. It only remains to emphasize before I finish the main
thesis which I have set myself to prove. So far as I am
aware no student of the history of tenures in this part of India
has accorded recognition to the essential peculiarity of the

system of administration which we find existing only a century
and a half ago in Chhattisgarh and the surrounding countries.

1 Note the following account of the progress of the mother of the
Raja of Berar and his brother Venkaji Bhonsla through Chhattisgarh in
1798 on their pilgrimage to Jagannath; *' We found in our subsequent
'• progress their march imprinted by the desolation of all the small villages
*• through which they had passed. The inhabitants had fled from the
"depredations of their camp followers and from the oppression of com-
" pulsory labour. This must be imputed to their attendants only; but
" military execution against some Zamindars of Chhattisgarh for a trivial
'• offence and confiscations against eminent chiefs in Cuttac on a flimsy
*' pretence were subsequent acts for which the prince himself or his royal
*' mother must exclusively answer. In the pride of grandeur and blind-
** ness of superstitiou these personages have perhaps never reflected that
" the guilt of the oppressor must outweigh the merits of the pilgrim in the
^* presence of the protector of the world (Jagannath)."
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We may turn to the history of other Hiiadu States, to Tod's
Rajasthan or to standard works on Orissa. but in none of
them is evidence forthcoming to indicate such delegation of
authority wholesale from the Rajah to his chieftains and from
the chieftains to the minor chiefs as that which T have des-
cribed in Ratanpur, Raipur, and Sambalpur. To fitid another
instance of the kind we must refer, as Baden Powell tells us,
*' to the earliest Vedic accounts " of Aryan custom, or must
wander far afield among the Assamese or Tibeto-Burman races
(see para. 60 above). Yet here in Chhattisgarh we have this

primitive method of social and political organization persisting

up to the first half of the 18th centurv in a countrv which had
been under Rajput rule for over 7 centuries. The system was
so well established as to pervade a Avide stretch of country
outside and around Chhattisgarh. It was the only method of

administration known in Bastar, Kalahandi; Sambalpur and
Surguja, and it was so deeply engrained in the customs of the
people that even to-day we can see clear traces of it in the
Zamindari Estates, while the settlement officers of the 'sixties

actually saw the organization in working order in some of the
remoter parts of the Raipur and Bilaspur Districts.

94. It is hard to give an exact definition of this mediae-
val polity. It was not a purely political organization, for it

was rooted also in the social life of the people. It

was not a purely feudal system, for it bears many
traces of the tribal organization out of which it had
developed. There is in fact no one term to describe it. To
my mind J:he best idea of it is conveyed by calling it a system
of feudalism superimposed on an earlier tribal organization.

The feudal element was represented by the hierarchy of per-

sons each pledged to assist his overlord in peace and war.

The ryot was subject to the Gaontia, the Gaontia to the Dao,
the Dao to the Diwan and the Diwan to the Raja. But this

was only one aspect of their relationship. Feudalism has

been described as the creation of a condition of affairs in

which, the other bonds of society having been relaxed recourse

is necessarily had to the dependence of the small upon the great-

er, of the weak upon the stronger. In Chhattisgarh it was far

otherwise. The feudal element was imposed by the conquering

Rajput, upon a pre-existing tribal system which still persisted,

and persisted with great vigour, for many centuries after the

authority of the Haihaibansis was established. Tn parts of the

country it actually outlived the feudal dynasty of these Rajput
kings. Being thus founded on a natural indigenous basis, the

system was at first in practice and in theory always very simple

and at the same time very comprehensive. Religion lent its

sanctity to the authority of the various territorial authorities

each in his degree ; and their control, so far as it was exercised,

extended to every form of social and political activity. The
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same leader who collected the ryots' rents in times of peace

would lead them out to fight in times of war. The same author-

ity which protected the village from outside attack would
dispense justice within it not merely in criminal matters but in

civil and domestic disputes as well.

95. Thus, though the feudal authority was there, it was
always held in check by the democratic tendencies of the tribal

life. The tribe, as we see so clearly in Macpherson's pages, is

essentially individualistic. The patriarchs in their different

grades are never more than primus inter pares. Their authority

is trammelled at every turn by custom and by the system of

Panchayats. Their personal authority apart from the religious

sanctity surrounding their position is very small. They are the

pivots on which the system turns rather than the motive power
which keeps it going, They are no more than elders among
other elders who form an executive council so to speak for the

disposal of ordinary business, all measures of extraordinary

importance being laid before an assembly of the whole tribe.

Now much of this democratic element seems in Chhattisgarh

to have coloured the whole fabric of government throughout

the period of Rajput rule. As has already been pointed out

the very fact that each authority from the Raja downwards
was content with a very limited sphere of direct control shows
what regard they felt themselves compelled to show to every

grade of society below them. Clearly there was some adjust-

ment of political forces, some balance of political power, which
limited all personal authority, a limitation of which the only

explanation is to be found in the strength of tribal fueling.

96. We find in fact in Chhattisgarh, as Sir A. Lyall found

in the Rajputana states, the embryonic beginnings of consti-

tutional rule. As the natural tribal life of the people broke up
before the stream of immigrants, foreigners from Hindustan
were introduced by the Haihaibansis as local chiefs and minor
chiefs. But the system absorbed them, as is evident from the

fact that the mixed tribal and feudal organization lasted till

the end of the Rajput rule. Had the organization possessed

any solid powers of self-defence against external attack it might
have survived long enough to evolve some political system less

barren than that of the ordinary oriental despotism of Mogul
and Maratha. But this half-formed organism—its growth
stuated by the extraordinary seclusion in which it had deve-

loped—had no means wherewith to cope with a foreign inva-

sion and its frame-work was shattered at once and irretrievablv

when the Marathas over-ran the countrv.

97. We can therefore study the mediaeval organization of

Chhattisgarh merely as an antiquarian curiosity. It was up till

1745 A.D. thelogical outcome of the different social and political

forces which from time to time were brought to bear upon the

country. But the Maratha conquest swept it out of existence
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as a system, and superimposed a centralized organization (which
we in our turn have maintained and strengthened) having prac-
tically no political relation whatsoever with that for which it

was substituted. We must be content then to examine these
fossil remains of mediaeval Chliattisgarh. reconstruct the skele-

ton as far as possible, and give it its proper place in the
museum of bygone political phenomena. Historically it seems
to me that this political formation is of a very early date. It

represents the first compromise between the tribal life and the
monarchy by conquest. And is logically not only prior to the
more centralized system of the ordinary mediaeval Hindu state

but anterior even to some of the Dravidian kingdoms, e.g.

Deogarh and Chanda, which preceded the Maratha conquest
in other parts of what is now known as the Central Provinces.

98. The Hindu and certain of the later Gond kingdoms
comprised an extensive territory under the king's control which
Avas administered by the king's officials. Tins khaisa formed '' the

central and usually the richest part of the country " while the

subordinate chiefs were relegated to the outlying tracts around
it. This is the typical mediaeval Hindu kingdom (Baden
Poweirs Village Community, pp. 195-197). Thus of the old Hindu
kingdom of Orissa we read that *' the whole country was divi-
'' ded, exclusive of the vast tracts held in jaghir tenure into
Ci Pergunnahs
'* the Moguls. Each of these petty districts was managed by
'' 2 classes of officers, the one had the chief superintendence
" and direction of affairs and conducted the Police duties with
" the aid of an officer called the Khundait : and the other was
" an accountant, who superintended more immediately the col-
'' lection of the revenue, drew out the accounts of produce and
iC

«

cultivation and kept a Register of all the particulars of
'' the lands.'*

''There were besides these common revenue and police
" ofl&cers, the great military Jagheerdars styled Maha Naik,
" Sawunt, Khandait, Bhooputees and more commonly Bhooyan
" who held, as hereditarv fiefs, the mountainous and woodland
tracts on either frontier with some portion of the open plains

" and likewise the ministers and servants of the Rajah, the

Bewurta, Senaputtee Raee Gooroo, etc., who derived their

emoluments from extensive grants of unassessed lands.

" The above was the state of affairs fomid by Rajah Jye

Singh, the General of Akber and Tooder Mull or as the

Ooriahs call him Toorul Mull who came to make the settle-

" ment of the Province somewhere about A.D. 1580." (Stir-

ling's Minute of October 10th, 1821, on Tenures in Orissa, p.
« • %

viu).

Similarly the Gond Administration, as described by Major

Lucie Smith in Chapter VII of his Settlement Report on the

te

c<

ti

Chanda
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into 33 Parganahs ; and the Parganah officials consisted of a

Killedar or DiwaUs Deshmukh^ a Deshpandia and Sir Mukaddam.
These were '^ entrusted with the duty of extending cultivation
'^ in the Parganah, watching that no villages fell to waste and
''^ making the yearly settlements. The Deshmukh was first in
*' rank and probably exercised a control over the other two."
Outside the Khalsa were the feudal estates of the chieftains

who are now kno\\Ti as Zamindars.
99. Chhattisgarh presents a striking contrast to these

other types of mediaeval rule in so far as there are no indica-

tions throughout the length and breadth of the country of the

existence prior to the Maratha conquest of any official class.

We read of Budkars or Revenue peons, but they w^ere employed
within the Garh by the Zamindar or Diwan. The only other
'* official " to whose existence in Haihaibansi times any reference

is made is the Panj, whose functions have been described

in para. 86 above and who was obviously a survival of the tribal

period rather than a creation of the central power. The whole
administration of Chhattisgarh was carried on by hereditary

Chieftains in charge of Garhs and Taluqs who regulated the

village communities within their boundaries. Their position

was stabilized because it was not only recognized by an overlord

but was also accepted by the mass of the people and by the

hierarchy of subordinates who were included in the area of

their control. They were not owners of their estates, for they
were subject on all sides to customary restrictions ; and they

were certahily not officials, for their tenure was hereditary.

Though originally accepted by their overlord the family claimed

its position more by virtue of its authority among the people

than by virtue of any appointment by the king. This absence

of an official class was an essential feature of the local system,

and thoroughly characteristic of the mixed tribal and feudal

organization which I have attempted to describe.

That there was no official class is placed beyond doubt,

firstly, by the absence of any tradition or record of their exis-

tence in Haihaibansi times, and secondly by Major Vans
Agnew's specific statement that ''Under the Haihaibansi
'' Rajah the feudal principles of their rule precluded anything in
'' the nature of a system of revenue."

100. Let us contrast what we have seen here with what
Sir W. Hunter tells us of the history of tenures in Orissa (Orissa,

Volume II, page 214): -' Under the Hindu dynasties the land
" arrangements in our three Districts of Orissa' proper closely

" resembled the system stiil current in the Tributary States.

'*The ownership rested in the sovereign; the right of occu-
" pancy in the village community or in the individual
" tiller of the soil. The Hindu Princes allowed no inter

-

** mediate tenures or proprietary rights to grow up between
" themselves and the actual cultivator but treated their
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(«

a

" kingdom as a private estate and vigilantly administered
'* it by means of land bailifTs and a, great staff of subordinate
'^ officers. The Muhammadan conquerors found this arrange-
'' ment impracticable. The Hindu plan involved more scru-
" tiny and local knowledge than was possible with a non-resi-
'' dent prince, and the distant Emperors in Northern India
*' administered less by officers than by intermediate proprie-

tors between themselves and the cultivators. That is to

say, the land stewards who under the close watching of a resi-

** dent Hindu Prince were only public servants acquired under
''' the Musalmans a fixity of office and an independence which
'' prepared the way for their development into landed pro-
*' prietors. This last part of the process has taken place under
" British rule. The growth of proprietary rights in Orissa
" therefore divides itself into thre^ stages ; the Era of offices

''under the native Hindu Dynasties; a period of inchoa^te
'' Rights under the Muhammadan conquerors and the age of

'' Landlords under the English reign of law.

101. The Polity of Chhattisgarh was the absolute an-

tithesis of that under the Hindu dynasties of Orissa. So far

from the Rajput kings of Ratanpur and Raipur dispensing

with intermediaries between themselves and the cultivators

of the soil they adopted and deliberately developed the tribal

hierarchy of village headmen, chieftains of the Taluq or Barhon

and Lords of the Garh or Chaurasi, each of whom exercised

the widest powers within his own sphere of action while the

king remained a figurehead, little more than one of his own
'' Subordinate Chiefs." And this system prevailed right down
to the end of H?^ihaibansi rule. It was the destruction of the

greater Lords or Zamindars by the Marathas and the expulsion

had
first

by the first British administrators of the Maratha Patels who

slipped into the place of the old Taluqdars «'hich, for the

time in the history of Chhattisgarh, brought the village

headman into direct relations with the rulers of the country.

And it is this which led to the grant to village headman of

proprietary rights in their villages at the " thirty years settle-

ment " of 1869. ,. . ,

102. It is for others to decide how far the political

system of mediaeval Chhattisgarh which I have described

was peculiar to this part of India. I have neither the know-

ledge nor the experience necessary to form an opinion on the

point. But I believe that the opportunity it offers for the

exmination of an early form of indigenous rule is probably

unique.

It is indeed a curious circumstance that the outlmes of

this primitive organization should have
Conclusion.

persisted so long amid the social and

political ebb and flow which was for centuries undermining it

prior to the establishment of Maratha rule in the middle of the



260 Journal of the Asiatic Society of Bengal. [N.S., XV,

18th century. And there is something very tantalizing in the

way in which accident has deprived us of every written record

of what was a living political organism less than 200 years ago,

leaving no more than scattered references from which to recons-

truct the story of these early kingdoms. I am certain, however,

that methodical research Avill disclose much further information

in the light of which my view—-that a system of devolution of

authority based on the tribal origin of the territorial sub-divi-

sions in Chhattisgarh persisted throughout the period of Rajput
rule—can be put to a final test. What I have written here is

the result of no more than casual enquiries and desultory

reading. What is needed is a careful study of the survivals in

other parts of the country ; and, more particularly, in the

Native States none of which has, I believe, been yet examined
from this point of view. My own efforts will be far more than
repaid if this, I fear, rather inconsequent contribution to the

annals of an obscure locality stimulates enquiry into the

mediaeval history of the petty kingdoms in and around *' the

country of the Thirty-six Forts."
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14. Interaction of phosphorus halidcs and arsenious

and arsenic compounds.

By Nagendra Nath Sen, M.Sc.

A Michaelis has shown that phosphorous chloride and
arsenious oxide react m the dry state according to the equa-

tion 5As^03 + ^PCl3 = 4As4-3P^05 + 6AsCl^ and that phos-

phorous chloride and arsenic oxide appear not to react even at

1:00^. (Zeitschr. f. Chem (2) vii, 151, from Jenaische Zeitschr.

vi, 240).

But a very interesting and curious reaction takes place *

when phosphorous halides, viz. phosphorus tri-chloride,

phosphorus tri-bromide and phosphorus tri iodide are added to

an aqueous solution of arsenious oxide. When a few drops of

phosphorus tri-chloride are added to an aqueous solution of

arsenious oxide the solution slowly turns yellow, then opaque
brow^n and finally a copious precipitation of a dark brown sub-

stance takes place. This substance has been analysed and found

to be pure elementary arsenic. During the reaction a vigorous

evolution of heat and hydrochloric acid fumes occurs. Phos-

phorus tri-chloride is, as is well known, hydrolysed by water

into phosphorous acid and hydrochloric acid. At first sight it

might appear that the reduction of arsenic compounds in these

instances is effected by the phosphorous acid produced from

the hydrolysis of phosphorus tri-chloride. Experiments w^ere,

therefore, performed with pure free phosphorous acid solution

and an aqueous solution of arsenic tri-oxide in presence or ab-

sence of hydrochloric acid. But no reduction to metallic

arsenic was 'observed however long the mixture might be pre-

served at temperatures varying from O'^C to the boiling point

of the solution. With phosphorus tri-chloride also previously

dissolved in water whether at O'^C or at room temperature no

reduction takes place even on boiling.

With phosphorus tri-bromide and phosphorus tri-iodide

the same reactions take place with certain special charac-

teristics. The reaction is slower when phosphorus tri-bromide

or phosphorus tri-iodide is directly added to arsenious oxide

solution : the latter turns yellowish brown and the colour

gradually deepens to red brown ; after shaking for some time

slow precipitation of arsenic takes place which is hastened by

boding, when the solution becomes clear and colourless. With

phosphorus tri-bromide the precipitate is pure and brown in

colour, but with phosphorus tri iodide it is red brown and

contaminated with traces of red phosphorus, probably result-
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ing from the decomposition of pliosphorous iodide by water

;

phosphorus, being in a colloidal state in the solution of its

iodide, cannot be removed by filtration.

Strangely enough if phosphorus tri-bromide or phosphorus

tri-iodide be previously dissolved in water at the room

.temperature to form a colourless solution and then mixed with

arsenious acid solution, the reduction to metallic arsenic occurs

in the same way but with less activity. If these solutions be

prepared at 0°C and then allowed to react with arsenious

oxide solutioQ the activity appears greater, phosphorous iodide

solution being more reactive than the bromide. But tht-y

completely lose their reactivity if boiled before the addition of

arsenious oxide solution. The activity also diminishes when

the solutions are kept for a long time at the ordinary tempera-

ture.

Phosphorus di-iodide behaves exactl)/ in the same manner as

phosphorus tri-iodide, with this difference that some red phos-

phorus is simultanteously precipitated; when previously dis-

solved in water and filtered from the precipitated red phos-

phorus the solution behaves just like that of phosphorus

tri-iodide.

The reaction is very delicate. Indeed, with phosphorus

tri-chloride the presence of arsenic can be detected definitely

in a solution of arsenious oxide containing only "000075 grams

of arsenic per c.c.

The reductions have been observed with solutions of

arsenites and arseniates with and without the introduction of

any free acid. In the presence of an excess of an alkali the

reaction is retarded and almost no appreciable precipitation of

arsenic occurs. From this it appears that the presence of

hydrion is an essential condition for the occurrence of the

reaction. When no additional hydrochloric acid is introduced

the hydrions are provided by the hydrochloric acid and phos-

phorous acid resulting from the hydrolysis of the phosphorous

halides.

No reaction however takes place between dry arsenious

tri-chloride and phosphorous tri-chloride when kept in a sealed

tube for a long time, but as soon as atmospheric moisture is

admitted slow precipitation of brown arsenic takes place. This

confirms the view that the presence of hydrion is necessary for

the reaction.

[Hypophosphorous acid and hypophosphites, though more

powerful reducing agents than phosphorous acid and phos-

phites, are, curiously enough, without any action upon the

arsenic compounds.]
It has also been observed that antimonious and antimonK)

compounds are not affected at all by these reagents and there-

fore the reaction can be employed as a test for distinguishing

arsenic ftom antimony.
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Both the brownish black and reddish brown arsenic ob-
tained as above are amorphous and insoluble in carbon di-

sulphide. They appear to be new allotropic modifications of
arsenic, a further examination of which is intended. In all cases,

specially with phosphorus tri-iodide^ arsanic is in a colloidal

state before it is precipitated. This colloidal solution of ar-

senic when dilute can be preserved unchanged for days. The
preparation of pure colloidal arsenic by this method is in view
and may be of physiological importance

The reaction seems to take place according to the following

equation :—As^Og + 3PCI3 + 9H,0 = 2As + SHgPO^ + 9HC1.
Phosphoric acid has been detected in the filtrate. It

appears that the reaction proceeds to completion if excess of

phosphorus tri-chloride be maintained in the system. In an
actual experiment 59*1% of the arsenic content of the solution

was precipitated by a single addition of phosphorus tri-chloride

and the filtrate on treatment with more phosphorus tri-chloride

gave a further precipitation of metallic arsenic. With phos-

phorus tri-bromide and phosphorus tri-iodide it has been

mentioned that the reaction occurs with an appreciable velocity

even when they are previously dissolved in Avater ; from this

as well as from the fact that free phosphorous acid, even when
freshly prepared, is without any action on arsenious oxide, it

seems probable that an intermediate compound, which in the

case of phosphorus tri-chloride is very unstable, slightly stable

in the case of the bromide and appreciably stable in the care

of the iodide, is responsible for the reaction. The nature of

this intermediate compound cannot be established \vithout

further investigation, specially from a physico-chemical point

of view. Suggestions may be made of an intermediate com-

pound like PXs.3II,0, which during its conversion into

phosphorus acid 'reduces the arsenic compound: or in other

w^ords phosphorus acid at the moment of its formation is in a

more reactive state. If this view proves to be true, this behavi-

our of a compound molecule may be likened to the nascent

state of an element-

In connection herewith reference may be made to a paper

by R. G. Durrant on the interaction of stannous chloride and

arsenious chloride (Trans. Chem. Soc, 1919, 115 & 116, 134)

which was first noticed by A. Bettendorf (Sitzungsber. Neider-

rhein. Ges. Bonn, 1869, 128). The arsenic obtained by the

authors by reduction with stannous chloride is buff brown

and soluble in carbon disulphide and never free from tin.

This evidently differs from the arsenic as precipitated above

with phosphorous halides.
j. i.

-

My best thanks are due to Prof. Sir. P. C. Ray for his

kind encouragement and advice.
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15. Notes on the Vegetation of Seistan.

By N. Annandale, D.Sc, F.A.S.B., Director, Zoological Survey

of India ; and H. G. Carter, MB.Ch.B., Economic Botanist

to the Botanical Survey of India.

[With plates V—YIIL]

Prefatory Note.

When two authors collaborate on a scientific paper with

diflerent kinds of knowledge, it is as well to make clear wha,t

share each has had in the work. In this paper Dr. H. G.

Carter is responsible for all taxonomic and phytogeographical

statements, while I have added notes made in the field, with

summaries thereof and certain deductions therefrom. Dr.

Carter is a systematic botanist, which I am not ; but I have

been to Seistan, and Dr. Carter has not. Perhaps some apol-

ogy will be expected from a zoologist who has ventured to

discuss the ecology of plants, but it often seems to me that in

biology much of value is apt to be left unrecorded because the

professional observer jconsiders what he observes too trivial

for mention in print.

The specimens oa which this paper is mainly based were

collected in Seistan and on the Persian frontier of Afghanistan

and Baluchistan in November and December 1918 by myself.

A large proportion of them are from Lab-i-Baring on the edge

of the°Hamun-i-Helmand, a place within easy reach of several

different types of vegetation, notably that of the stony desert,

that of the margin of saline streams, and that of the Seistan

lake-svstem. Others are from Hurmuk' in the stony desert

on the Afghan-Baluch frontier, and others again, only a few,

from the alluvial plain of Seistan It is from this last district

that the fodder plants collected by Major Thomas probably

came. .
, 4. -^v

The vernacular names were taken down on the spot eitlier

by natives of Seistan or by Indians well acquainted with the

Persian language. I can claim no knowledge of this language

myself and any comments on the names are due to Dr. Carter.

N. Annaxdale.

1 It is disputed whether this place falls within the boundaries of

Seistan or not
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Introduction^.

Seistan is one of the most easterly and at the same time

perhaps the most isolated of the districts of Persia, lying just

north of the point at which Persia, Afghanistan and Baluchis-

tan meet. It has been described as an oasis in the desert^ but
any country more unlike the conventional idea of an oasis

—

an island of herbage and palm-trees in a sea of yellovv sand

—

it would be hard to imagine ; fgr it is an undulating plain (or

rather low plateau, less than 2,000 feet above sea-level) of stiff

grey clay, almost bare to the eye in winter, containing a large

lake of almost fresh water and surrounded by black stony desert.

It is in fact the inland delta of the Helmand riveT and the

basin into which that river drains. The Helmand has escaped
the fate of most bodies of water in Persia^that of desiccation

or salinity—by reason of the fact that it runs for the greater

part of its course, before debouching on the great desert of

Afghanistan, through the mountains, whence it receives many
tributaries. Its waters are fresh, but the soil of the basin into

which they flow is impregnated with soluble mineral salts.

These they naturally dissolve and the solution rises through
the soil by capillary action/ forming a kind of cement which is

very infertile and has to be removed before any kind of agri-

culture becomes possible. When this has been done the soil

becomes fertile, and yields two crops of barley a year. Many
of the streams are, however, so saline that the salts crystallize

at their margin.
We can thus distinguish in Seistan several very distinct

types of environment, and therefore of vegetation. There are

the vegetation of the stony desert, that of the alluvial clay,

an almost normal lacustrine vegetation and a highly special-

ized halophytic one. There is also in some parts of the country
a sand-dune vegetation. All these different types of vege-
tation are represented in the collection under consideration,
but all not equally well, for there was comparatively little

opportunity of investigating the plants that grew on alluvial

claj^ or on sand-dunes. Moreover, the most fertile part of the

country, which lies in the immediate vicinitv of the large
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effluents of the Helmand, was not visited. Our account of

the vegetation of Seistan must therefore be a partial one, and

it must be further remembered that the collection was made

in the depth of winter, when the temperature sank well below

freezing-point almost every night.

This latter point, however, is perhaps less important in

Seistan than it would be in most countries, for the little rain

that falls (slightlv over 2| inches a year) comniences to do so

about the ead of Deoember, just after the period of our visit,

and practically completes its tale by April.

The agriculture of the country depends rather on the

floods of the Helmand, due to rain and the melting of the snows

in Afghanistan, than on the local rauifall ; but the desert plants

are little affected by the floods and prepare their seeds in antici-

pation of the showers. In the desert we found most of the

larger plants, probably for this reason, in fruit, and a consider-

able proportion still in flower.

Botanical collections made in Seistan are of value as this

locality has been seldom visited by Indian botanists. Bois-

sier's yiora Orientalis is perhaps the only important work

that deals with the descriptive botany of the entire region lymg

west of India. The type of vegetation there is quite distmc^

from the Indian, and by this opportunity we have obtained

several plants not represented before in Indian Herbaria.

As in most desert areas, the most characteristic feature of

the plants lies in the large number of Chenopodiaceae. The

attempt therefore to place the results on a systematic basis may

not be without some interest. The lists are arranged accordmg

to Engler and Prantl's classification adopted in their Pflanzen-

familien. There are altogether 25 families. 50 „ . . ,

species discussed. References have been added to Boissier s

work, Hooker's Flora of British India and sometimes to

Muschler's Flora of Egypt.

Abbreviation's Used.

Boiss Fl Or .. Flora Orientalis by Edmond Boissier.

D'C Prodr • . De Caudolle's Prodromus Vegetabilis.

Fl. Br. Ind. • Flora of British India by Sir Joseph

Hooker.

Musch. Fl. Egypt . . Flora of Egypt by Dr. Reno Muschler.

I. The Vegetation of the Stony Desert.
,

m

The desert ' that surrounds Seistan to the south and west

i6 composed of scanty soil full of black pebbles. It contains a

1 For an account of the great desert of which it is a part se^ Vreden-

burg, Mem. Oeolg. Surv. India, Vol XXXI.
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few widely scattered springs, the water of which is usually

more or less saline, and numerous dry river-beds, filled very
rarelv by torrents of water due to storms. Plants were collec-

tod at two places in the desert, at Hurmuk in the south-east

and at Lab-i-Baring in the west. As Hurmuk is supplied by a
copious spring of fresh water which forms a small rivulet, it is

perhaps a less typical desert locality than Lab-i-Baring, where
the water (which is abundantly present) is confined to the bed
of the Hamun, and considerable differences may be noted in

vegetation, though in both places the influence of the water on
plant-life is restricted to its immediate vicinity and the soil a

few yards from it is apparent!}^ as dry and as barren as it is

a mile distant. Our remarks refer mainly, so far as the desert

vegetation is concerned, to Lab-i-Baring, where a much larger

collection was made.
At this place the dominant family in the desert vegetation

is undoubtedly the Chenopodiaceae and the dominant genus
Salsola. It is, therefore, particularly unfortunate that the

species of this genus cannot be identified completely owing to

lack of material for comparison in Calcutta.

Though possessing for the most part extremely thick

stems few of the plants of this vegetation are large enovigh'

to be called shrubs. In addition to woody stems they
have extremely long tap-roots and also long lateral roots

spreading out in a circle round the base of the tap-root

and covering a considerable area superficially. This habit is

found in all families except the grasses. The plant in most
cases belongs to one of two tj-'pes. It either forms an extreme-

ly dense bushy mass or else'lies quite flat on the ground with

the branches entirely horizontal at right angles to the tap-

root. Most of the species of Salsola belong to the former

type, of which Launaea spinosa is a particularly good example.

In this species the branches are intertwined in a com pie:

pattern, but in many others {e.g. Moricandia sinaica) they

grow upright and produce a switch-like mass. Of the type of

plant with flat horizontal branches good examples are Euphor-

bia gjanulata, the local form of Cressa cretica and Schweinfur-

thia spherocctrpa. The two former species have very small

leaves closely pressed together, while those of the last are com-
paratively large, fleshy, broad and spreading, Forms intermedi-

ate between the two types of habit are not uncommon, for

example Fagonia. Briiguieri, the main branches of which are

entirely horizontal, but send up short spiny twigs in such a

way that the plant is sometimes almost globular, and Heliotro-

pium arhainense, the flat but dense tufts of which have quite

an alpine appearance. The grasses of the desert also form
almost flat dense tufts, but their inflorescence grows upright.

Only two species were collectedj in one of which {Aristida pin-

mosa) the inflorescence is very delicate and grows on a slender
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stem, while in the other [Mluropus villosus) the flower-stem.

and indeed the whole plant, is dwarfed. We will refer to the

latter species again in discussing other types of vegetation.

The leaves of most of the plants are very small, but the

terminal twigs in a large proportion of the species [e.g, ra most
of those of Salsola) are swollen and fleshy. No plant was

seen in which the main stem was of this nature. In a few

species the leaves are broad and flat {e,g. Schweinfurthia sfliae-

rocarpa), while in several they are fairly large, thiti and leathery.

The best examples are Rut a sp and the Colocynth. In a few

species the whole plant is thin and dry and has a remarkably-

withered appearance. This is most conspicuous in Salsola foetida

and Halogeton ? glomeratus, in both of which the plant appears

to be not only dead but bleached, and the only external sign

of life is to be found in the green tinge that may be noted

on the lower surface of the base of the twigs

Spines or thorns occur on a large proportion of the plants

in this vegetation, but they are not all of the same nature.

Those of Astragalus gerensis, which are particularly long, stronoj

and sharp and form dense radiating spheres or hemispheres

protecting the fruit, are produced by a modification of the ra-

chis of the leaves. When the leaf is young the rachis is green

and tender, but it gradually hardens, the leaflets drop off and

it is transformed into a remarkably formidable weapon of de-

fence.

In this plant, as in several others, the flowers are situated

only at the base of the leaves or on the lower surface of the

branches, which spread out horizontally, protecting the flowep

and seed from destruction by wind and perhaps assistmg m
fertilization by insects, which^are by no means uncommon un-

der the shelter of such plants in the desert. Other examples

of the same phenomenon are Tribulus alatus and Andrachne

telepJiioides. In the former the flowers are relatively large and

conspicuous, while in the latter they are small ;
but in both

plants they are situated along the main branches and directed

downwards. The Euphorbiid can thus be distinguished at a

glance from its somewhat similar relative Euphorbia granulata,

in which tlie flowers are on the upper surface of the branches

and directed upwards.
The winds of Seistan are particularly violent and usually

blow from the north-west. Protection against them is one of the

chief needs of the desert plants, and this is provided for largely

by the devices already noted. Its necessity is shown by the

fact that it is only on the leeward side of little hills m the de-

sert that there is anv vegetation at all, and that plants are far

more abundant in hollows than on the level, though there can

seldom be any particular moisture in the former.
_

Both at Lab-i-Earing and at Hurmuk most plants are m dan-

ger of destruction from grazing camels, against which thorns
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are a very poor safeguard. The stout woody stems and roots ^

are a mach better guarantee for the survival of the species, for

those not only prevent the plants from being blown away or

broken in fragments but also preserve their vitaUty and enable

them to sprout again after their soft parts have been eaten.

The thorns are probably a protection rather against small

desert rodents, phytophagous lizards (Uromastix) and possibly

birds, than against camels Against the larger vertebrate ene-

mies the very inconspicuous appearance of the vegetation of

the stony desert is possibly an additional protection. At first

sight one might imagine that the gravel round Lab-i-Baring was
absolutely barren, although, as the lists given in this paper

prove, it really has a fairly rich and varied vegetation. Very
fewof the plants are of conspicuous colouration, the leaves and
young stems being mostly of a dull glaucous shade and the

flowers small and greenish. One of the commonest species

{Eupfiorhia granulala), however, exhibits a curious variation

in this respect, some plants having the leaves varying in colour

from dull pink to dull green, while in others they are all bright

leaf-green. This variation is not correlated in any way with

environment, for plants of the two colour-forms were found
actually interdigitating in such a way as to appear to -form a

single flat clump.
The most conspicuous plants noted at Lab-i-Baring were a

species of Artemisia with an orange- brown inflorescence and
pale glaucous grey leaves, and a Ruta which has yellowish

leaves and flowers. The small white flowers of Heliotropium

arhainense are also fairly conspicuous, and so also is the

whole plant in Salsola foetida, and Halogeton ? glomeratus,

which are white and shining almost like a coral, and have star-

like winged fruits varying in colour from scarlet to black. •

The curious winged fruits of other species of Salsola appear,

if examined singly, to be most conspicuous, having exactly

the general form of small flow^ers and being as a rule of some
colour betw^een straw-colour, orange yellow and deep scarlet.

Moreover, these fruits are produced in very great profusion,

often almost concealing the rest of the plant Neverthe-

less, in their natural siirroundings they are not conspicuous^

for the diff'erent shades harmonize in such a way that their

essential brightness is hardly visible. In at least one species of

the same family {Anabasis setifera) a stony desert form can be

plant
grow

the bare clay hills (very little frequented by any kind of animal)

that skirt the desert at certain places, the whole plant has a

1 Woody plants in the desert are often completely destroyed by Ter-
mites {Hodotermes ? vagans)^ but are probably not attacked by the insects
till dead. We have to thank Prof. Silvestri for examining specimens



1919.] Notes on the Vegetation of Seistan. 273
r

golden yellow shade that renders it most conspicuous against

the dull grey clay.

It is noteworthy, further, that two of the most conspicu-

ous plants of the stony desert at Lab-i-Baring (the Artemisia

and the Ruta) are by 'far the most odoriferous, strong odours

being the exception rather than the rule in this vegetation.

The specific name of Salsola foetida would seem to indicate that

it also has a strong scent, but this was not observed in the

Seistan plant. The tempting-looking melon-like fruit of the

Coloc;^Tith (the main fun(;tion of which is to be blown along the

desert till it bursts and scatters the seeds) is also a most con-

spicuous object in the desert, but is not to be eaten with im-

punity. Conspicuous colouration, therefore, seems to be correl-

ated "in several instances with other properties deleterious or

unpleasant to vertebrates.

The vegetation which has the above-de?cribed characters

is the permanent vegetation of the desert, which flourishes at

all seasons, even in the depth of winter ; but it must be remem-

bered that our observations were made at that season. There

is evidently in the stony desert of Seistan a short-lived spring or

summer vegetation of very small plants, represented in winter-

time mainly by the remains of stems, seed-vessels and the like.

Such remains were partioularly abundant at Hurmuk, less so

at Lab-i-Baring.

II. The VEGETATIo^' or the Banks of Saline Streams.

At certain places there are on the edge of the Hamun-i-

Helmand, the lake of Seistan, high clififs formed of stiff clay

impregnated with mineral salts.' These cliffs are breached by

narrow gullies down which run little streamlets of water so

saline that the salts it contains frequently crystallize out on

the bank and render the soil crisp and brittle. The plants

that grow commonlv in soil of this description arp :

Tamarix stricta, Boiss,

Halosiacliys caspica, C-A. Mey,

Halocnemum strobilaceum, Bieb.,

Aeluropus villosus, Trin.,

and a species of SaUola with peculiarly tomentose stems and

leaves. , . t

Where the water is a little more abundant, Juncus man-

limus, Linn and Phragmites? communis, Trin. grow also a. its

^
^%he tamarisk is by no means confined to such spots or to

soil so full of salt but it flourishes greatly m the gullies.

1 An analysis of water from one of the «tr«amleta near Lab-i-Baring

shows that it contains 10-083% of sodium chloride and 2-4476% of magna-

sium oxi<Ie.
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forming with Halostachys caspica small thickets, in which the

bright green colour of the latter contrasts with ils own grey

foliage. Both these plants here attain the dimensions of large

shrubs and both were found in flower in December, though this

was not the case with the tamarisk in other situations. The

Halocnemum on the contrary, which was also in flower, has a

brownish colour and grows^close to the ground in a way which

recalls the growth of heather, while the Salsola forms small

isolated clumps, each of which as a rule consists of a single

plant. The Juncus is small and often has masses of salt adher-

ing to its stems.

It is the Muropus and the Phragmites^ however, that have

the greatest ecological interest in this association, for the plants

of both differ, though in diverse manners, from those growing

in the same neighbourhood in different types of environment.

Tt ha.«i nlrpnHv^ bppn noted that Mlurovus vUlosus is fouud in the

stonv desert at Lab-i-Baring, but plants from the two situa-

tions, less than a mile apart, differ exceedingly, those from the

gullies being much mora vigorous, growing considerably taller

and above all having the leaves extremely stiff, sharp and up-

right, forming, indeed, bayonet-like spikes. The same peculi-

arity of the leaves is found in the reed but in it the whole

plant is dwarfed, less than a quarter the size of the Phrafjmites,

unquestionably the same species, that forms the beds of the

naizar or reed-country of the edge of the Hamun. Not only

is the whole plant dwarfed,, but the inflorescence is even smaller

in proportion than that of the normal variety, of which it has

hardly one-tenth the dimensions, and the individual flowers

are also abnormally small. While, therefore, in one species of

grass, which is normally a desert species probably immune to

salt, the dampness of the situation has proved a stimulant, in

another, accustomed to damp but not to excessive salinity, the

salt has acted as inhibitive of growth. The two species have,

however, dev^eloped one peculiarity in common, namely the

production of stiff spikj^' leaves.

Probably the seasons have less effect on this holoplytic

vegetation than they have even on that of the stony desert.

III. The VEGETATIOiN OF THE ALLUVIUM.

Fewer observations were made on this vegetation than on
that of the stony desert, but greater variability was observed.

In the neighbourhood of Nasratabad or Shahr-i Seistan, the

capital of the district, the land is mostl}' either cultivated or

fallow, being irrigated by means of a network of channels issu-

ing from the Helmand. In fallow land, at any rate in Avinter,

the dominant, often the only plant—and it is mostly dead—is

the camelthorn [Alhagi camelorum). In other places a dwarfed
form of Prosopis spicigera is abundant, but there are areas in
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which the cement-like surface is absolutely barren. Further

south, near Lutak, the vegetation is more varied and several

fodder-plants are abundant, including dhub grass {Cynodon

dactylon), which attains an unusually luxuriant growth. Here,

and also to some extent round Nasratabad, a still more impor-

tant fodder plant is a species of Suaeda, which is dried into a

kind of hay and stacked with camelthorn for winter consumption.

Yet further south, as one approaches the Shelagh river, the

clay supports a vegetation of sparse scrub consisting mainly of

more or less widely scattered Chenopodiaceous bushes. This

flora is hardly represented in our collection, but Suaeda is one

of the most abundant if not the dominant genus. In this

region there are manv flat basins in \\'hich the clay is particu-

larly hard and smooth. Some of these are quite barren, at

any rate in winter, but others are covered w ith a sparse growth

of the grass Muropus villosus, the plants of which are inter-

mediate between those of the stony desert and tbose of the

banks of saline streams, being larger and taller than those of

the former type of environment but not possessing the spiky

leaves of those of the latter.

Still further south, between the Shelagh river and Hurmuk.

in soil composed mainlv of alluvial clay but containing scat-

tered pebbles, there are what may almost be described as open

woods of Haloxylon salicomicum, which has the dimensions of

a small tree. , , .,

This plant, which we did not observe elsewhere, was the

only one that could be called even by a courtesy a tree we

saw growing in absolutely natural conditions in Seistan.

In thi neighbourhood of Nasratabad there is a shrine, the

tomb of a saint, where there are trees of a specie.s of Tamarisk

of much larger size, but these grow closeto an artificial water-

channel and are carefully protected, as it is believed that any

one who breaks a branch will lose a member of his fami
y^

Water- channels in this district are often fringed with Sahx

acmophylla, and Populns euphraiica is common m gardens m
wliich apricots and occasionally date-palms are also to be found.

Here again, it must be remembered in considering what

we sayTbouTthe vegetation of the alluvium of Se-tan hatou^

observations were made in winter. In spring the country is

said to be green.

IV. The Vegetation of Sand Dunes.

The vegetation of sand dunes, in those parts of Seistan

visited, is a very poor one. In many places it consist^ exclu^

sivelv ii Tamarix stricta, the essentials for the
^^^^'f^f^^^

whieii are a friable soil, abundant subsoil water (^^It or fresh),

protection from wind and remoteness from human habitation^.
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The greater part of the fuel used in the country is derived

from its stems and roots and it is cut down remorselessly when
near villages or encampments. When exposed to wind it is

often blown almost flat and each plant is situated on a small

sand-hill, with an accumulation under its leaward side of

fragments of twigs and free salt, which is secreted by it in

considerable amounts. In its shelter there is usually a fairly

abundant insect population. Where conditions are favourable,

however, the plants form upright bushes, sometimes almost

small trees, and are situated so close together that it is diffi-

cult to pass between them without touching. In some parts

of Seistan the dominant plant in sand-dunes is Peganum
harmaea, round which small dunes are rapidly formed, the

long trailing branches of the plant growing out on the lea-

ward side. This plant also grows in the stony desert, but much
less luxuriantly.

In the extreme south of Seistan the sand-dune vegetation

is probably richer than it is further north, but as we hurried

through the former region in motor lorries, we had little oppor-

tunit}' of making any but the most general observations on

the flora. At some places, where there is surface water, the

dunes are covered with coarse grass.

V. The Vegetation of the Hamun-i-Helmand.

One of the most interesting features of Seistan from both

a geographical and a biological point of view is the Hamun-i-

Helmand. This is the basin, or rather series of basins, into

which the waters of the Helmand drain. The northern basin

contains a practically permanent lake of almost fresh water;

the southern basins are usually dry or hold comparatively small

bodies of brackish water. In floods, derived mainly from the

rainfall and snows of Afghanistan, the water of the northern

basin overflows into the southern ones and thence through the

Shelagh river, which is usually a dry bed with occasional pools

of extremely salt water, into the Gaud-i-Zirreh, an immense

shallow basin almost filled with salt that lies in the west of the

Afghan desert.

The Hamun is surrounded by reed-beds that cover hundreds

of square miles. The outer parts of these beds are a phragmi-

tetum, consisting of a reed exactly intermediate between

Phragmites communis and P. Karka. It dies down more or less

completely as the floods recede in summer and the remains are

burnt by'^the Gaodar or cattle folk, in order to encourage the

young growth when the floods return or because they consider

the old dry stems injurious to their cattle. At the edge of

the permanent lake there are, in addition to the beds of Phrag-

mites, also beds of Scirpus littoralis and Typha angustata, all of

which are perennial. The difEerent species are not mixed
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indiscriminately and do not form zones of growth. Here also

the vegetation is mainly a phragmitetum, but beds of Typha
angustata and Scirpus littoralis also occur in the midst of those

of Pliragmites. The Scirpus is the more abundant of the two
species and grows in rather shallower water than either the

Typha or the representative of the third genus. The two latter

grow to a great height, at least twelve to fifteen feet.

In some places these mingled reed-beds extend out into

permanent water for several miles. They are traversed in all

directions by narrow open channels said to be made by the cattle,

which wade out belly-deep to feed on the young reeds. The
submerged vegetation of these channels is scanty, but the roots

of the Phragmites are often covered with filmy masses of grey-

ish filamentous algae; Vallisneria spiralis (no specimens of

which were actually preserved) is not uncommon, with occa-

sional plants of Polamogeton lucens.

The channels, in which the water is only four or five feet

deep in winter, open out occasionally into little pools only a

few yards across but rather deeper and free of reeds. These

are filled by dense masses of Potamogeton pectinatus, mingled

with Characeae, Naias major and Potamogeton perfoliatus,

the first-mentioned species being much more abundant than

any of the others. There are also larger pools in the reed-

beds, sometimes as much as a hundred yards across, but, ex-

cept for a scanty growth of VaUisneria round the edges,^ these

are devoid of macroscopic vegetation ; the bottom consists of

black and very malodorous mud. The larger pools are prob-

ably cleared by the people who live round the lake, for they

are utilized in fishing and bird -catching.

Inside the reed-beds, towards the middle of the lake, there

are at a few places scanty beds of Potamogeion perfoliatua, but

the bottom of the open lake, which consists of very finely div-

ided grey clay, is mostly bare.

The reeds, to use the word in a loose sense, of that part of

the Hamun which is permanently filled with water are, as al-

ready stated, perennial, but they have not a very flourishing

appearance in winter. The Scirpus and the Phragmites are in

flow^er in December, but their inflorescences are past their best

and have a very ragged look. The Typha has mostly shed its

seeds, which blow all over the country with those of Phragmites,

and becoming entangled with other plants, especially the

dense, thorny plants of the desert, give them a peculiar filmy

appearance. The submerged vegetation of the lake at this

season is in an even less flourishing condition than the reeds.

The cold affects Potamogeton pectiwitus and Vallisneria spiralis

less than it does the other plants of this vegetation, but many

of the leaves of the Vallisneria, which w^as observed m flower,

were dead and brown, while the tips of the shoots of P.

pectinatus, which was fruiting on the surface, were white and
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decayed. Only a few living shoots of Potamogeton jierfoUa-

tus and still fewer recognizable fragments of Naias major were

found.

It is interesting to compare the condition of the sub-

merged vegetation of the Haraun in winter with that of the

same plants in the hills of Baluchistan at the same season.

In the Quetta and Pishin districts, at altitudes between 5,000

and 6,000 feet {i.e. more than 3,000 feet higher than the Hamun),
various species of Potamogeton and Naias, including forms

apparently identical with those observed in Seistan, were found

both in November and in January in a flourishing vegetative

condition. The temperature of the air in these districts is

considerably lower than that of Seistan, but that of the water,

most of which is derived from underground channels, appears

to be decidedl}^ warmer. The matter, on which no precise

data are available, is mentioned here as one worthy of further

investigation.

The most peculiar feature of the Hamun vegetation is the

great extent of the reed-beds that surround it. The slight

salinity of the water, which is Salter in some conditions ^ than in

others, probably encourages the growth of Potamogeton pectina-

tus by inhibiting that of other species, for this plant is perhaps

the most adaptable of all the submerged plants of India and
the neighbouring countries. It flourishes in the Chilka Lake*
on the east coast of India in water much salter than that of the

Hamun in the neighbourhood of Lab-i-Baring, to the exclusion

of all other freshwater species, while in ordinary Indian fresh-

water lakes it is merely a comparatively unimportant member
of the vegetation.

VI.

—

Systematic List of Plants collected in Seistan

BY Dr. N. Annandale

EMBRYOPHYTA ASIPHONOGAMA,

L Characeae.

1. Chara, Vaill.

1. Chara, sp

Loc.—Nasratabad (Nasirabad), Seistan, No. 16; alt. 1,650'

In water-channel in garden with Potamogeton.

3 Annandale, Rec. Ind. Mu8, XVIII, pp. 12 and 16.

2 Annandale and Kemp, Mem. Ind. Mus. Vol. V, No. 1, p. l-- ;

Annandale, Proc, As, Soc. Bengal, Vol. XIV, No. 6, pp. clxix and clxx

(1918).
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EMBBYOPHYTA SIPHONOGAMA

.

GYMNOSPERMAE.

II. Gnetaceak.

> 2. Ephedra, Linn.

2. E. distachya, Linn. Boiss Fl. Or. v, 713.

E. vulgaris. Rich. Fl. Br. Ind. v, 640.

Loc—Lab-i-Baring, No. 66; alt. 1,600'.

Distrib,—Europe, Western and Central Asia, and temper-
ate and Alpine Himalayas.

Forms small bushes in the stony desert.

ANGIOSPERMAE.
m

MONOCOTYLEDONEAE

III. Typhaceae.

3. Typha, Linn.

3. T. angustata, Bory et Chaub. Fl. Br. Tnd. vi, 489 ;

Boiss. Fl. Or. v, 50; Musch. Fl. Egypt, i, 10.

Loc—Hamun, near Lab-i-Baring, No. 27.

Local name.—^Tiit o>j. Eng. Reed-mace: often called

bulrush.

Distrib. West
India.

'folia

In Seistan it grows about 10 feet high and is used in

making raft-boats ((^^^5^). The leaves are used as fodder for

cattle. The seeds are mixed with fine mud-plaster for mason-

ry. The fluffy fruits blow all over the country like tliose of

Phragmites.

IV. Fotamogetonaceae.

4. Potamogeton, Tournf.

4. P. perfoliatus, Limi. Fl. Br. Ind. vi, 566 ; Boiss. Fl.

Or. V, 17.

ioc.—Hamun, near Lab-i-Baring, Nos 31 and 64; alt.

1,600'.

Distrib.—'^orth. temperate regions, Western Himalayas,

and Australia.

Grows sparsely with P. pedinatus, L. Most of the plants

were dead in December, but a few shoots were still green.

5. P. lucens, Linn. Fl. Br. Ind. vi, 567 ;
Boiss. Fl. Or.

V, 16; Musch. Fl Egypt, i, 15.
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Loc,—Lab-i-Baring, No. 46.

Distrib.—North temperate regions, Western Himalayas,

and Australia.

In channels among the reed beds.

6. P. pectinatus, L. Fl. Br. Ind. vi, 567 ; Boiss. Fl. Or.

T, 18 ; Musch. FL Egypt, i, 16.

Loc,—Hamun, near Lab-i-Baring. No, 29 ; alt. 1,600'.

Local name.—Gak iJ'^.

Distrib.—Almost cosmopolitan.

Grows in abundance in small pools in the reed -beds. Most
of the plants were in seed, but fully alive.

7. Potamogeton, sp.

Loc,—Nasratabad, Seistan, No, 17; alt. 1,600'.

In water channels with Chara, sp.

5, Zannichellia, Mich.

8. Z. palustris, L. Fl. Br. Ind. vi, 568; Boiss, Fl. Or.

V, 15 ; Musch. Fl. Egypt, i, 21.

Loc,—Nasratabad, Seistan, No. 18; alt, 1,600'.

Distrib.—Europe, N. Africa, Siberia and India- Common
m Great Britain.

In small pools of very foul, stagnant water. In fruit.

V, 27.

V. Naiadaceae.

6. Naias, Linn.

9. N. major, All. Fl. Br. Ind. vi, 569; Boiss. Fl. Or.

Loc.—Hamun near Lab-i-Baring, No. 30 ; alt. 1,600'.

Distrib.—Europe, Asia and Africa.

Grows sparsely with Potamogetor^

of the plants were dead or moribund.
pectinatus, Linn. Most

VI. Gramineae.
4

7. Aristida, Linn.

10. A. plumosa, Linn, FL Br. Ind. vii, 228 ; Boiss. Fl

Or. V, 495 ; Musch. Fl. Egypt, i, 77.

Loc.—Lab-i-Baring. No. 56; alt. 1,600'.

Distrib,—Westevn Tibet, Turkistan, Persia, and N. Africa

Forms very small clumps in the stony desert.

8. Cynodon, Pers.

11. C. dactylon, Pers. Fl. Br. Ind. vii, 288; Boiss. Fl

Or. V, 553 ; Musch. Fl. Egypt, i, 102.
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Loc.—Lutak, No, 80.

Local name,—Riz J-Jj.

Distrib.—Throughout all warm countries.
Used as fodder for cattle. Grows with unusual luxuri-

ance in the southern part of (irrigated) Seistan,

9. Phragmites, Trin.

12. P. ? communis, Trin. FL Br. Ind. vii, 303 ; Boiss.
Fl. Or. V, 563 ; Musch. Fl. Egypt, i, 115.

Zoc—Lab-i Baring, Nos. 25 and 62 : alt. 1,600'.

Local name,—Nai i-.

This plant is intermediate between the European P. com-
munis, Trin, of which it has the habit and inflorescence, and the
Indian P. Karka of which it has the short third flowering
glume. Curious dwarfish plants were found at the edge of a
stream of salt water.

In its large form it covers hundreds of square miles at the
edge of the Hamun. The fruits borne aloft by the long silky

hairs of the glumes blow all over the country and get entangled
with other plants, giving them a fluffy appearance.

The Sayyad tribe uses the reeds for making houses and
give the young shoots to their cattle and donkeys as fodder.
The Gaodar tribe weave mats of the split stems.

10. ^luropus, Trin.

18. M. laevis, Trin. Fund. Agrost. 143, t. 12.

M. villosus, Trin. (in part). Fl. Br. Ind. vii, 333 and 334.

^. littoralis, Willd. Boiss. FL Or. v, 594.

Log.—Hurmuk, Perso-Baluch-Afghan Frontier, Xo. 2 ;

alt. 2,000'.

Distrlb,—'Mediterr&nea.n region, Arabia, Central Asia, and
borders of India.

In a small irrigated garden.

14. JE. villosus, Trin. FL Br. Ind. vii, 334.

^. villosus var. repens, Boiss. FL Or. v, 594,

^, repens, Desf. Musch. FL Egypt, i, 129.

Xoc—Lab-i-Baring, Nos. 26 and 60; and in the dried

river badn between Lutak and Girdi, No. 83; alt. L600-
1,700'.

Local name,—Buno. y^
Distrib,—P\in]a.h, Deccan, Ce^don, Afghanistan, westward

to the Mediterranean and the Caspian region.

Forms small flat rosettes on dry gravel (see pp. 266, 269).

In patches at the edge of small saline streams in soil covered

with free salts. It sometimes grows in small tufts sufficiently
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close together to give the plain a yellowish appearance. It is

then vex'V drv and brit tie. Eaten bv cattle.

VII. Cyperaceae.

11. Cyperns, Linn.

15. Cyperus, sp.

Loc.—Hurmnk, Perso-Baluch-Afghan Frontier, No. 6

;

alt. 2,000'.

This, in its imuaature state, is rather like Cyperus [Jun-

cellus) laevigatus, C. B. CL
In a small watercourse of fresh water.

12. Scirpus, Linn.

16. S. littoralis, Schrad. Fl. Br. Ind. vi, 659 ; Boiss,

FL Or. V, 389 ; Musch. Fl. Egypt, i, 181.

Loc,—Hamun, near Lab-i-Baring. No. 28.

Local name.~-Tebzk tjy
Disinh.—West Asia, Europe, Africa and Australia.

Throughout India.

A sedge growing in the lake and rising to about 6 ft.

above the surface of the water. The Gaodar dry it and give

it to the cattle as fodder. The cattle also wade out to graze

on it.

VIIL JUNCACEAE.

13. Juncus, Linn.

17. J. maritimus, Lam. Fl. Br. Ind. vi, 393 : Boiss. FL
Or. v, 354; Musch. Fl. Egypt, i, 201.

Loc—Lab-i-Baring, No. 63; alt. 1,600'.

Distrib.—From Afghanistan westward to the Atlantic,

America, and Australia.

Grows in strongly saline water in close vicinity to

JEluropus, H alocnemum SLiid dwarfed Phragmites, Stems some-

times encrusted with salt.

DICOTYLEDOKEAE.

TX. Salicaceae.

14. Salix, Linn.

18. S. acmophylla, Boiss. Fl. Br. Ind. v, 628 : Boiss. Fl.

Or. iv, 1183,

ioc—Nasratabad(Nasirabad),Seistan,No 15; alt. 1,600'.

Local name.—Bed, Bid *H^. Eng. Willow.
Distrib,—North-western India, Afghanistan, Baluchistan,

and westward to Svria.
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One of the commonest cultivated trees in the country. It

never reaches a large size, and usually grows along water-

courses

15. Populus, Linn.

19. P. euphratica, Oliv. Fl. Br. Ind. v, 638 ;
Boiss. VI.

Or. iv, 1194; Musch. Fl. Egypt, i, 243.

Xoc—Nasratabad (Nasirabad), Seistan, No. 14; alt. 1,600'.

Local name.—Padd I^j in Steingasse's Persian Dictionary.

Eng. Poplar.

Distrib .—Fim]ah, Sindh, Western Tibet, Western and

Central Asia, and westward to Syria and Egypt.

After Salix acmopTiylla, perhaps the commonest cultivated

tree in the country.

X. Chenopodiaceae.

16. Halostachys, C. A. Mey.

20. H. caspica, C. A. Mey. Boiss. Fl. Or. iv, 935.

Zoc—Lab-i-Baring, No. 24; alt. 1,600'.

Local name.—Pich ^^.
Middle

Asia.

A large bush. Eaten by camels, sheep, etc.

Fl

17. Halocnemum, Bieb.

21. H. strobilaceum (Pall.), M. Bieb. Boiss.

936, Musch. Fl. Egypt, 1, 285.

Loc.—Lab-i-Baring, No. 61; alt. 1,600 .

, ,„ ,

Distrib.—Sonthevn Russia in Europe, Central and Western

Asia, and North Africa.

Forms scrubby patches.

18. Suaeda, Forsk.

22. Suaeda, sp.
, • x. t. ^ a

It has the habit of S. vermiculata, havmg short, loose and

leafy spikes, not terminal panicles,

ioc—Lutak, No. 79.

Local name.—)^^ - <~^-^y-

Eaten by camels.

23. S. fruticosa, Forsk. Fl. Br. Ind. v, 13 ;
Boiss. Fl. Or.

iv, 939 ; Musch. Fl. Egypt, i, 289.
, • o • f „ Mr. Ri •

Loc.-linvmuk, No. 1 ; near Lutak m Seistan, No. 84

,

ait. 1,700'.
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Distrib.—From Spain eastwards, N. Africa, West Asia,
India. This is one of the several MediteiTanean plants which
are found in Great Britain.

In the hard bank of a small watercourse. This plant is
also found in the stonv desert.

24. S. monoica, Forsk. Fl. Br. Ind. v, 13; Boiss. Fl. Or.
IV, 940 ; Musch. FL Egypt, i, 288.

Xoc—Kila-i-Rustum, Seistan, Nos. 88 and 89; alt. 1,700'.
Disfrib.—India,, Arabia, and Tropical Africa.
Small bushes among ruins.

19. Salsola, Linn.

25. S. inermis ? Forsk. Boiss. Fl. Or. iv, 955 ; Musch.
Fl. Egpyt, i, 295.

Xoc.—-Lab-i -Baring, No. 41 ; alt. 1,600'.
Distrib.—Syria, Arabia, and Egypt.
Grows flat in stony desert.

26. S., sp.

It has minute, ovate, thick leaves and the tortuous habit
of 8. tetragona.

ioc.—Lab-i- Baring, No. 74; alt. 1,600'.
In stony dry river-bed.

27. S. probably subaphylla, C. A. Mey. Boiss. Fl. Or.
IV, 959.

ioc—Lab-i-Baring, No. 69; alt. 1,600'.
Z>i5;n&.—Afghanistan; Turkistan, and the Caspian region.
Forms small bushes in dry river beds in stony desert.

28. S. foetida, Del. Fl. Br. Ind. v, 18 ; Boiss. Fl Or. iv,

961 ; Musch. Fl. Egypt, i, 298.
-Coc.—Hurmuk, No. 12, and Labi-Baring, No. 20 ; alt..

1,600'.
^

Distrib.—Vji-per India, Baluchistan, Persia, Arabia, and
North Africa,

In sandy- deserts. A hoary plant, grows flat in dry gravel.
Fruiting perianth wings the colour of weak Indian ink veined
with black, entirely black or scarlet.

29. S., sp.

ioc—Lab-i-Baring, Nos, 21, 22 and 75; alt. 1,600'.

Emerald green with white tomentura. Fruiting perianth
segments terra-cotta to crimson, paler at base.

Grows in compact clumps about a foot high in clay, con-
solidated by saline deposits at the edge of small streams.

No. 22 differs from No. 21 in having paler green leaves
and yellow fruiting perianth segments.

No. 75 has winged fruits varying from scarlet to black.

30. 8., sp.
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A curious plant with densely hairv leaves.

Xoc—Lab-i-Baring, No. 38; alt. i,600\

A densely hairy plant. It forms small clumps in the stony

desert. Fruiting perianth wings at first white, then fading to

straw colour.

20. Haloxylon, Bunge,

31. H. salicornicum, Bunge. FL Br. Ind. v, 16; Boiss.

Or. iv, 949
Loc.—Between Lutak and Girdi, No. 85.

Distrib.—Sindh, Afghanistan, Baluchistan, and Persia.

Grows as a large bush or small tree in gravelly soil.

Fl

21. Anabasis, Linn.

32. A. setifera, Moq. F]. Br. Ind. v, 19; Boiss. Fl. Or.

iv, 970 ; Musch. Fl. Egypt, i, 301.

Loc.—Lab-i-Baring, Nos. 23 and 59 ; alt. 1,600'.

Disfnft.—Middle Persia, Syria, Palestine to Eg\Tot. In

India found in the Punjab.

Glaucous green. Grows on stony ground, forming small

bushes with very hard woody stalk.

Fodder for camels.

33. A. setifera, Moq., I.e.

These plants have a white stem and the deciduous bristlea

at the tips of leaves have probably fallen off.

Loc.—Lab-i-Baring, No. 47; alt. 1.600'.

Local name.—WStsh lund SiLitj.

Distrib.—m^iMle Persia, Syria, Palestine to Egypt.

This plant sometimes forms large clumps about 3 feet m
diameter and a foot high. Its yellowish colour makes it a

conspicuous object from afar. When it grows in stony desert

it looks dull green.

It is used for cleaning white cloth. The plant is first

dried, then powdered and made into a paste with water and

boiled with the cloth. It has a strong foetid smell.

34. A., sp.

ioc.—Harmuk, No. 8; alt. 2,000 .

In stonv desert. Fruiting perianth wings dull red.

22. Oornulaca, Del.

35. C. monacantha, Del. Boiss. Fl. Or. iv, 984; Musch.

Fl. Egypt, i, 302. ^_,
ioc-Lab-i Baring, Nos. 54 and 55, alt. 1,600'; also

Makki. Afghan-Baluch Frontier. No. 92 : alt. 2,500'.

jr)isirt6.—Afghanistan, Middle Persia, and Eg^-pt.

In the stony desert. The plant forms small clumps of
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short branches.
cro\vn

23. Halogeton, C. A. Mey.

36. H. probably glomeratus, C. A. Mey. PI. Br. Ind. v,
20 ; Boiss. Fl. Or. iv, 985. '

' -^

ioc—Lab i^Baring, No. 68; alt. 1,600'.
Bistrib.—Western Tibet, Afghanistan, Turkestan, and

Siberia.

Growing flat in stony desert. Looks like coral, dead
white.

In addition to the species noted above a very beautiful
schrobaceous shrub (No. 86) was collected at the edge of the
Shelagh river (salt) in the south of Seistan. It was remarkable
for its regular growth, strong aromatic odour and for the
enormous number of flower-like winged fruits of a pale straw-
colour tinged with pink that covered the whole plant. We
have been unable to trace the srenus.

XL Caryophyllaceae.

24. Cometes, Linn.

37. C. surattensis, Linn. Fl. Br. Ind. iv, 712; Boiss.
Fl. Or. i, 753.

C. abyssinica, R. Br. Musch. Fl. Egvpt. i, 357.
ioc—Hurmuk, No. 10 ; alt. 2,000'.

"

Bistrib.—Shid, Baluchistan, Waziristan westward to South
Arabia, Egypt, and South Africa.

In sandy deserts, forming small clumps not more than a
foot high.

XII. Cruciferae.

25. Lepidium, Linn.

38. L. Draba, Linn. FL Br. Ind. 1, 160; Boiss. Fl. Or.
1, 356; Musch. Fl. Egypt, 1, 425.

ioc—Kila-i-Rustum, Seistan, No. 93; alt. 1,700'.

Distrib.—From the Punjab westwards to Europe.
In clay desert.

26. Physorhynchus, Hook.

39. p. brahuicus, Hook. Fl. Br. Ind. i, 165; Boiss. Fl.

Or. i, 403.

ioc—Lab-i-Baring, No. 71 ; alt. 1,600'.

Distrib.—From the Salt Range, in the Punjab, westwards
em

Forms small bush in stonv desert.
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27. Farsetia, Turr.

40. F. Jacquemontii. Hook f. and T. Fl. Br. Tad. i, 140
;

Boiss. Fl. Or. i, 158.

ioc—Hurmuk. No. 4, alt. 2.000' ; and Lab-i-Baring, No.

58; alt. 1,600'.

Distrib.—From Sindh and Punjab to Afghanistan and

Baluchistan.

Grows in the stony desert, where it forms small clumps.

Mostly dead. Wood yellow. Root very thick and strong.

Flowers straw coloured with darker veins.

28. Moricandia, T>C.

41. M. sinaica, Boiss. Boiss. Fl. Or. i, 386; Musch. Fl.

Egypt, i, 415.

Loc.—Lab-i-Baring, No. 49 ; alt. 1,600'.

D/si/-t5.—Baluchistan, Eastern and Southern Persia, Sinai

and Egypt.
In stony desert.

XIII. CAPrAEIDACEAE.
^

29. Cleome, Linn.

42. C., sp., near C. arabica, L., which has somewhat

thicker and shorter pods.

ioc—Hurmuk, No. 5 ; alt. 2.000'.

A conspicuous plant of upright growth and less bushy

than most of its neighbours, very common in the stony desert

at Hurmuk. It is not gregarious^ Not seen at Lab-i-Baring.

30. Capparis, Linn.

43. C. spinosa, Linn. Fl. Br. Ind. i, 173 ; Boiss. PI. Or.

i, 420; Musch, Fl. Egypt, i, 391.

Xoc—Kila-i-Rustum, No. 90; alt. 1,700'.

Distrib.—India, westward to the Mediterranean region and

Egypt.
Forms small bushes among rums.

XIV. Leguminosae.

Sub-Order Mimoscidae.

31. Prosopis, Linn.

44. P. spicigera, Linn. Fl. Br. Ind. ii, 2S8
;

Boiss. Fl

Or. ii, 634.

£oc.—Lab-i-Baring, No. 73 ; alt. 1,600 .
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Distrib.—From Punjab to Western Peninsula in India,
Afghanistan, Baluchistan, and Persia.

Forms small clumps not more than six inches high in
stonj- places.

45. p. Stephaniana, Kunth. Fl. Br. Ind. ii, 288 ; Boiss.
Fl. Or. ii, 633 ; Musch. Fl. Egypt, i, 456.

ioc—Kila i-Rustum, No. 91; alt. 1,700'.
Distrib.—Vunjah, Afghanistan, We.stern Asia to Turkestan,
Forms small bushes among ruins.

Sub-Order Papilionaceae.

32. Astragalus, Linn.

46. A. gerensis, Boiss. Boiss. Fl. Or. ii, 300.
Xoc—Lab-i-Baring, No. 39 : alt. 1,600'.
Distrib.—Persia, Baluchistan.
Grows in the stony desert. Mr. Hughes-Buller observed

that animals graze on it, and people eat the seeds of the
fruit. (Burkill's Flowering Plants of Baluchistan, 24).

47. A., sp. or Traverniera.
ioc.—Lab-i- Baring, No. 67 ; alt. 1,600'.
Forms compact clumps in stony desert. Mostly dead with

a few green shoots.

33. Alhagi, Tournf.

48. A. camelorum, Fisch. Boiss. Fl. Or. ii, 559.
ioc—Lutak, Seistan, No. 77.

Local wame.—Khar jl^. Eng. Camelthorn.
Distrib.—Aighamsttxn, Baluchistan and from Persia to the

Caspian region.

The dominant plant in the immediate neighbourhood of
irrigated land. Eaten by camels, etc.

XV. ZYGOrHYLL.iCEAE.

34, Fagonia, Tournf.

49. F. Bruguieri, DC. Fl. Br. Ind. i, 425 ; Boiss. FL
Or. 1, 905 ; Musch. Fl. Egypt, i, 581.

ioc—Lab-i-Baring, No. 48 ; alt. 1,600'.

Local name.—Khari kui ^^'/jl^.

Distrib.—North-west India, westward to Algeria.
Grows flat in stony desert. It is eaten by goats and

camels. It is often infested with galls.

35. Zygophyllum, Linn.

50. Z. atriplicoides, Fisch et Mey. Bciss. Fl. Or. i, 911
ioc—Lab-i-Baring, No. 72 ; alt. 1,600'.
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Distrih.—Baluchistan, North Persia and Armenia.
r

Forms small straggling bushes in stony river bed.

36. Tribulus, Toumf.

51. T. alatus, Del. Fl. Br. Ind. i, 423; Boiss. FL Or.

i, 902 ; Musch. FL Egypt, i, 573.

Loc.—Hurmuk, Seistan, Nos. 7 and 11, alt. 2,000' ; Lab-i-

Baring, Nos. 42 and 45, alt. 1,600'.

Distrib,—Sind and Punjab in India, Arabia, Sj^ria, Egypt.
In stony desert^ flowers sometimes white and sometimes

yellow.

37. Peranum, Linn.

52. P. Harmala, Linn. FL Br. Ind. i, 486; Boiss. Fl.

Or. i, 917 ; Musch. FL Egypt, i, 571.

ioc—Labi-Baring, No. 53, alt. 1,600' ; Lutak, No. 78,

and Kila-i-Rustum, No. 87 ; alt. 1,700'.

Local name.—Sipand i^iA->.

Distrih.—From Delhi and Agra to Kashmir and the West-

ern Deccan, Soongaria, Arabia, N. Africa westward to Hun-
gary and Spain.

Forms irregular groves in stony jungles with Aphides.

Forms dunes. Eaten by goats and sheep.

XVL RUTACEAE.

38. Ruta, Linn.

53. R. sp.

Loc.~Lab-i-Baring, No. 57 ; alt. 1,600'.

Local name —Gatnart o^-*'^.

Woody dead stocks, about a foot high, bear a few living

shoots. The flowers are pale greenish yellow. This plant is

said to be very poisonous to animals.

XVII. EUPHOBBIACEAE.

39. Andrachne, Linn.

54. A. telephioides, Linn. Fl. Br. Ind. v, 284 ;
Boiss.

M. Or. iv, 1138; Musch. Fl. Egypt, i, 596.

Xoc—Lab-i-Baring, No. 37 ; alt. 1600'.

Distrib,—V\xn\d.h , Afghanistan, westward to Spain and

Cape Verd Islands.

Grows flat in stony desert and has flowers on the lower

surface of the flattened branches.

40. Euphorbia, Linn.

55. E. granulata. Forsk. Fl. Br. Ind. v. 252 ;
Boiss. Fl.

Or iV 10S« • Mnsnh 7^1. Eervnt. i. 600.
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Log.—Hurmuk, No. 3, alt. 2,000'
; Lab-i-Baring, Nos. 35

and 36, alt. 1,600\

Local name,—Mashera ij^^.

Difitrib.—Sind, Punjab, Afghanistan to Syria, Egypt and
Canaries.

Grows flat in stony desert* There are two colour forms,
one with both foliage and flowers green and the other has foli-

age varying from pink to glaucous green and crimson invo-
lucres with white glands. The two forms often grow together,
sometimes actually interdigitating. '

XVIII. Tamaricaceae.

41. Tamarix, Linn.

56. T. stricta, Boiss. Fl. Br. Ind. i, 249 ; Boiss. Fl. Or.

i, 778.

Xoc—Lab-i-Baring, No. 19 ; alt. 1,600'.

Local name.—GazJ?.

Distrib .—Baluchistan

.

A shrub. Grows everywhere near or fairly near water
however saline but it avoids stony ground. Provides most of

the fire-wood of the country.

57. T., sp.

£oc.—Nasratabad, No. 76 ; alt. 1,700'.

Local name.—Kura Gaz^ ^
This name is sometimes given to T. articulafa, which this

plant is not.

A tree Tamarix found only in gardens but said to be com-
mon near the Helmuad River. From it punting poles, looms,
etc, are made.

XTX. Umbelliferae.

42. Ducrosia, Boiss.

58. D. anethifolia, (DC.) Boiss., probably. Boiss. Fl.

Or. ii, 1,036.

Loc,—Lab-i-Baring, No. 50 ; alt. 1,600'.

Distrib.—Baluchistan, Persia and Assyria.

Forms small scattered rosettes in stony desert.

. SCROPHULARIACEAE.

43. Schweinfurthia, A. Braun.

59. S. sphaerocarpa, A. Braun. Fl. Br. Ind. iv, 252
Boiss. Fl. Or. iv, 387.

ioc—Lab-i-Baring, No. 51 : alt. 1,600'.
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Disfrib.—Sind, Afghanistan and Baluchistan

Forms large, flat rosettes in stony jungles.

44. Scrophularia, L.

60. S., sp., nenr marginata.
Log,—Lab-i-Baring, No. 52 ; alt. 1,600'.

Forms loose clumps in stonj- desert.

XXI. CONVOLVULACEAE.
J

45. Cressa, Linn.

61. C. cretica, Linn. FL Br. Ind. iv, 225 ; Boiss. Fl. Or
114 ; Musch. Fl. Egypt, ii, 760.

Loc.—Lab-i-Baring, No. 44, alt. 1,600' ; and Lutak, No
82.

ILocal name.—Lujak •-'»^r

Distrib.—All warm regions.

Grows only on very friable dry soil mixed with fine gravel

Branches alwaj's prostrate.

XXII. BOKRAGINAOEAE.

46. Heliotropium, Linn.

62. H. luteum, Poir. Fl. Br. Ind. iv, 148 ;
Boiss. Fl. Or.

iv, 141 ; Mu.sch. Fl. Egypt, ii, 786.

ioc—Hurmuk, Seistan, No. 13 ; alt. 2,000'.

Distrib.—Arahia,, Syria, Palestine, Egypt and North Africa.

In sandv desert.
ft/

63. H. arbainense, Fresen. Boiss. Fl. Or. iv, 146 ;

Musch. Fl. Egypt, ii, 786.

ioc—Lab-i-Baring, No. 33 ; alt. LOOO'.

Local name.—Gul-i-ki],i. t^'y c>?

Z>is/ri6.—Afghanistan, Arabia and Tropical Africa.

Grows flat in the stony desert. Corolla white with yellow

centre.

64. H. undulatum, Vahl. Fl. Br. Ind. iv, 150 ,
Boiss. Fl.

Or. iv, 147 : Musch. Fl. Egypt, ii, 787.

ioc—Lab-i-Baring, No. 65; alt. 1,600'.

T)isfrih —TTnTier India. West Asia and North Africa.

XXIII. CUCUBBITACEAE.

47. Citrullus, Lmn.

65. C. Colocynthis (L.), Schrad. Fl. Br. Ind. ii. 620;

Boiss. Fl. Or. ii, 759 ; Musch. Fl. Egypt, u, 938.
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i^oc —Lab-i-Baring, No. 43 ; alt. J,600\

Local name.—Pair yAjli.

Distrih.—India, West Asia, Arabia, Africa (excepting the
Cape) , and Spain-

Grows in the stony desert. The Seistanis scoop out the
fruit and fill it with milk, which they leave standing in it over
night. The milk is then used as a medicine for stomach-ache.
The dried pulp of the fruit freed from the seeds is the Colocyn-
thidis pulpa of the British Pharmacopoeia,

XXIV. COMPOSITAE.

48. Pulicaria, Gaertn.

66. P. gnaphalodes, Boiss, probably. Fl. Br, Ind. iii,

299 ; Boiss. 11. Or. iii, 203.

Strabonia gnaphalodes, DC. Prod, v, 481.
Zoc—Lab-i-Baring, No. 70 ; alt. 1600'.

D*5/rj6.—Western Tibet, Afghanistan and Persia.

49. Artemisia, Linn.

67. A. scoparia, Waldst et Kit. Fl. Br. Ind. iii, 323:
Boiss. Fl. Or. iii, 364.

Loc.—Lutak, No. 81.

Local name,—Daruna ^j;^-
Distrib.—JJppev India, Western Tibet, Afghanistan to cen-

tral Europe, and Japan.
Eaten by cattle, goats, etc.

68, A., sp. near A. herba-alba, Asso. Boiss. Fl. Or. iii,

365; Musch. Fl. Egypt, ii, 1012
Xac—Lab-i-Baring, No. 34 ; alt. 1,600'.

Distrih.—Western Asia. North Africa and Snain.
Grows in stony desert and has a strong smell. The Seis-

tanis dry and powder it by hand and at night put the powder
into water, which they drink the first thing in the morning.
This draught is said to be good for the heart.

69. A., sp.

Xoc—Makki, Afghan-Baluch Frontier, No. 94; alt. 2,500'.

Very abundant in stony desert., perhaps the most abun-
dant in the western part of the Nushki desert. Smell very
strong.

50. Launaea, Cass.

70. L. spinosa, Sch. Bip. in Webb and Berth Canar ii,

428 ; Musch. FL Egypt, ii, 1061.
Zolliko/eria spinosa, Boiss. Fl. Or, iii, 826.
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Xoc—Lab-i-Baring, No. 40; alt. 1,600'.

Local name,—Zir-i-kUji ^J^j^ jij.

Distrih.—Arabia, Palestine, Egypt and the Mediterranean
region

.

Forms clumps about a foot high in the stony desert.

VII. Systematic List of Fodder-Plants collected in
Seistan by Major F. W. Thomas.

polygonaceae,

CaIlig*oniim, Linn.

1. 0. polygonoides, Linn. Fl. Br. Ind. v, 22; Boiss.
FL Or. iv, 1000.

Major Thomas, Nos. vii and xxvii.

Local name.—Phog ; Narainjar,
Distrih.—From Sindh to Punjab, Persia, Armenia and

Syria,

A good fodder when green.

Pteropyrum, Jaub and Spach,

2. P. Oliverii, Jaub and Spach. Fl. Br. Ind. v, 23;
Boiss. Fl. Or. iv, 1002.

No, iv.

Local name.—Karwan Kuch.
Distrih.—Sindh, Afghanistan and Persia.

Reckoned as a fair fodder. It is called by the Beluch
name Karwan Kuch or the Killer of Caravans because it is

said that a caravan once tried in the winter at Wad to light a
fire of this wood and failing perished of cold.

Chenopodiaceae.

Atriplex, Tournef.

3. A. crassifolia, C. A. Mev. Fl. Br. Ind. v, 6; Boiss.

FL Or. iv, 909.

No. xxii.

Local name,—Loree chak.

Distrib,—North-Western India, Afghanistan, Turkestan,

Soongaria to the Altai Mountains.
A good fodder.

4, S., probably S. fruticosa, Forsk. loc. cit

Local name —Lani.

Used as fodder.

5. S, foetida, Del. loc, cit.

No. xvi.
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Local name.—Lana ; Shakranchar in Beluch.

A very good fodder.

6. H., sp.

Nos. V, vi and xxiv.

Local name.—Lani, Khar Lani, Gundrem.
As fodder reckoned by some as good while others take it

as fair.

7. C, sp.

No, XV.

Local name.—Taran.

A very good fodder.

8. C. spinosa, L. var. leucophylla, DC. Fl. Br. Ind. i,

173.

No. xviii.

Local name.—Kumtico or Kawarg in Beluch ;
Chhap

Beri.

J
Distrih.—India and Persia.

A good fodder.

Resedaceae.

Ochradenus, Del.

0. 0, baccatus, Del. Fl. Br. Ind. i, 182 ;
Boiss. Fl. Or.

i, 422; Musch. Fl. Egypt, i, 443.

Nos. viii and xxiii.

Local name.—Buzhom, Gulsheboo, Kanbrui,

Dislrib.—Sindh westward to Syria and Egypt.

A good fodder but scarce. Others accept it as good for

the country but only fair in comparison with others.

10, P. stephaniana, Kunth. loc. cit.

Local name.—Jandi.

A good fodder.

11. A. maurorum, Desv. Fl. Br. Ind. ii, 145 ;
Boiss. Fl.

Or. ii, 558 ; Musch. Fl. Egypt, i, 536.

Local name—Jawan.
Distrih.—India, Arabia and North Africa.

Well known as a camel fodder.

12. Z. atripicoides, F. and M. loc. cit.

No. xxviii.

Local name.—Kharech.
A very good fodder.

Celastraceae.

Gymnosporia, W. and A.

13, a. montana. Fl. Br. Ind. i, 621.

Celastrus senegalensis^ Lam. Boiss. Fl. Or. ii, 11-

No. xix.
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Local name.—Kalor, Kangrer.
Distrib.—Most parts of India, Afg]

Malay Peninsula and Australia.
As a fodder reckoned only as fair.

Central

Egypt

Tamaricaceae.

Tamarix; L.

14. T. articulata, Vahl. Fl. Br. Ind. i, 249; Boiss. Fl.
Or, i, 777 ; Musch. Fl. Egypt, i, 649.

No xxi.

Local name.—Guz. Okan,
Distrib.

Africa.

A good fodder in winter season.

15. T., sp.

No. ii.

Local name.—Guz or Lai.

A good fodder.

16. T., sp.

Sho^ying fasciation of branches.
No. xxxi.

Local name.—Lei.

Held to be poisonous to cattle.

Gymnocarpos, Forsk.

16. G. fruticosum, Pers. Fl. Br. Ind. iv, 712 ; Boiss. FL
Or. i, 748.

G, decandrum, Forsk. FL ^g. Arab. tab. x, 65.

G. decander, Forsk. Musch. Fl Egypt, i, 354.

No. xvii.

Local name.—Harmazong, Khartus.
Distrib.

terranean ree;ion.

A good fodder.

west

Pycnocycla, Lindl.

17, P. Aucheriana, Dene. Boiss. FL Or. ii, 952.

No. XX.

Local name.—Ispaipal Kandiora.

Distrib.—Baluchistan, Persia and Arabia.

Considered fair as a fodder.

iv, 289

SOLANACEAE.

Lycinm, L.

18. L. barbarum, L. Fl. Br. Ind. iv, 241 ; Boiss. FL Or
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L. harbarum, L. var. vulgare, Ait. Hort. Kew, p. 3.

L, vulgare, Dun, DC. Prodr. xiii, 509, Musch. Fl. Eg5^pt,

i, 850.

Local name.'—Kungu or Kandiana.
Dislrih,—Sind and Punjab, probably a native of Western

Asia now found in Europe and the East.

Labiatae.

Perowskia, Kar.

19. P. abrotanoides, Karel. Boiss. Fl. Or. iv, 589

No. 9.

Local name,—Maur.
Distrib,—Persia and Khorasan.
A good fodder.

20. Artemisia, sp., near Herba alba.

Nos. iii and xxvi.

Local name.—Dharanak, Dliaranakai.

A good fodder.

\ ' \
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DESCRIPTION OF PLATES.

Photographs of herbarium specimens of two grasses from

Seistan, illustrating the direct effect of abnormal environment

on the plant. All the figures are on the same scale, viz., one

half natural size.

Plate V.

Normal specimen of Phragmites ? communis (intermediate

between P. coynmunis and P. Karka) from the edge of the

Hamun-i-Helmand at Labi-Baring. Note the large size of the

inflorescence, the comparatively lax, broad leaves and the

thickness of the stem. This plant was between 12 and 15 feet

high and grew at the edge of nearly fresh water.

Plate VL

Specimens of the same reed from the edge of a stream of

strongly saline water running down towards the Hamun (and

doubtless reaching it after rain) in the same neighbourhood.

Note the d\varfing of the whole plant, and especially of the

inflorescence, and the stiff, upright, sharply pointed leaves.

Plate VIL

llosus

desert at Lab-i-Baring, in which they form low, dense clumps,

often with fairly long radiating sessile shoots. The leaves are

small and soft.

Plate VIIL

Larger specimens of the same grass from the edge of a

stream of saline water in the same vicinity. Note, again, the

stiff, upright, sharply-pointed leaves, but also the enlarged

size and upright growth of the plant. These specimens were

from the edge of a stream the water of which contained 20265

grammes of alkalies (weighed as chlorides) in 1,000 c.c.
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PHRAGMITES? COMMUNIS, TRIN.

( Normal lacustrine form), x h
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PHRAGMITES? COMMUNIS, TF

( Depauperated halophytic form ), x h
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AELUROPUS VILLOSUS. TRIN

(Prostrate desert form), x ^.
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AELUROPUS VILLOSUS. TRIN
(Erect halopytic form}, x ^.



i6* Radiation Pressure,

T^he fallacy in Larmor^s ptoof.

By Elder Barter, B.A., I.C.S

The generally accepted method of arriving at tlie magni-
tude of the pressure due to radiation incident normally on a
perfect reflector is that given by Sir Joseph Larmor (Encyc.
Brit., 10th Edition). This treatment is applied to a wave train
of any kind, and requires an imaginary screen placed in
the^ medium, able to move through the medium itself, while
acting as a perfect reflector, and so confining all disturbances
to one side of it. If such a screen advances against the inci-
dent radiation, the reflected waves are of the same amplitude,
but of shorter wave-length than the incident waves, and have
more energy. It is shewn that in this case,—^' the energy
transmitted per unit time is increased hy reflection, and this
increase per unit time can arise only from work done by the
advancing reflector against pressure exerted by radiation."
It is thus deduced that this pressure is equal to the average
energy density in the medium in front of the reflector.

Lord Eayleigh however has shown (Phil. Mag. X, 1905.
p. 364) that sound waves in gases may exert positive, zero or
negative pressure, according to the relation between the pres-
sure and density of the gas. The case where no pressure is

exerted is that in which the wave is propagated without
change of form. This is exactly the case considered by Sir
Joseph Larmor.

It seems necessary therefore to enquire into the validitv
of the assumption that the work done by the advancing re-

pressure

a measure
a stationarv reflector.

The condition that the waves shall be completely reflected
is that the medium behind the advancing reflector shall al-

ways be undisturbed. The reflector considered in Sir Joseph
Larmor's treatment does not move the medium as a whole
with it, but moves through the medium, leaving that behind
it, unaffected by the strain in front of it. If it moved through
an undisturbed medium, it would exert no force on the
medium. If the medium in front is strained it must still be
passed through to the back of the reflector at such a rate that
it emerges unstrained, i.e. at the same rate as if the whole
medium was undisturbed. In advancing thus the reflector does



300 Journal of the Asiatic Society of Bengal. [N.S., XV,

work on and increases the strain energy in the medium, by an

amount which can be found as follows.

Consider the medium with the reflecting surface at S (fig.

1). Let the medium B to the left, be undisturbed, or in the

case of a gas, at the normal pressure ; and let the medium A
to the right be in vibration. During an interval of time, short

compared with the period, we may suppose the strain in

the medium A to remain constant, while the surface S moves

to S\ a distance short compared with the length of the inci-

dent waves.

As an example we will treat with the case of sound waves

in a gas The pressure at any instant on a stationary reflector

at S is the difference between the pressure in A ,
and the normal

pressure in B.

Now let the reflector move to *S". The gas in B has re-

mained undisturbed, and that now in SS' is also at the normal

pressure. To find the increase in the energy of the gas, i.e.

the work done by the reflecting surface, it is convenient to

s S' c

B
A

Fig. 1

w

consider this condition as produced in a somewhat different

manner.
Let SC represent the length occupied by the^ gas, which

when brought to the normal pressure occupies SS'. Then let

the reflector remain at S, while another screen, impervious to

the gas, is inserted at C, and is then moved to S' .
The gas m

S5' IS now at the normal pressure, and the reflector can be

removed, and substituted for the screen at S' . We have now

the same conditions as those given by the advance of the re-

flector from S to S', and the work done on the gas will be the

same in each case.

We can investigate the work done with the aid of a dia-

gram (fig. 2).

The figure represents the conditions when A is rarefied.

The heights of the horizontal lines above XY represent the

pressures. The normal pressure is LN, the pressure in .4 is

MN. The instantaneous pressure on the reflector, due to the

wave, is LM and is nesrative.
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After the movement of the reflector to S', the pressures

are DH and EH of the same magnitude ag before, because

S8' is short. Let DF be the pressure- volume line for gas now
in SS', F being on the line ME. Then F gives us the first

position, C, of the impervious screen. This screen, in com-
pressing the gas 8C to SS' , does work represented bv the area

DFGH. The
EFGH.

gas in A does work on it, represented by
Thus the work done by the reflector in the dis-

placement SS' is positive, and is represented by the area

DFE. The work which would be equal to the product of the

pressure on the reflector, and its displacement, is represented

by the area LDEM and is in this case negative.

The work done by the reflector when the gas in A is com-
pressed, can be found similarly.

It is thus shown that the instantaneous rate of working,

is not given by the instantaneous pressure on the reflector,

and its velocity. Hence the average rate at which a moving

K

B

X

A

Y
Fig. 2.

reflector does work is not a direct measure of the pressure on

a stationary reflector.

This reasoning can be applied to strains in any material

media. The following illustration may make it clearer. An
elastic cord is stretched, and the ends fixed.

^
A man pulls

along it with one hand, so that one part of it is now just

unstretched. He is then to move along towards the stretched

part in such a way, that the part behind him is always Just

unstretched. He can do this, as he holds the cord in say, his

right hand by taking it in front with his left hand, and pull-

ing his left hand towards him, till the cord between his hands

is just unstretched. Then he can move his right hand to the

front of his left hand, and so on. In this way, he does work

on the cord, although he is moving in the direction of the

force exerted on him by the cord, when he is stationery.

Tn the case of an electric field, this treatment must be

modified. Let there be an electric field in A, with displace-
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ment parallel to the surface at S, and no field in B. It was
shown by Maxwell that such a field exerts a pressure on the
surface at S, and is in this respect, similar to the compressed
part of a medium.

Consider as before the case of a compressed medium.
When the surface has moved from S to S' the medium between
S and S' must now be unstrained, and must originally have
occupied a space SC, where C is between S and S'. In this
case work has been done on the medium in A, and all stram
energy has been taken from the medium in SC in its expan-
sion to SS'.

^

In the case of the electric field, if a part of the field occu-
pymg SC could give up all its energy in expanding to SS',
we should have conditions similar to those in the case of the
compressed medium, and the work done by the surface S in
moving to S' would be found in the same wav. But the fieldm SC in expanding to SS' will not lose the whole of its energy,
unless SS' is infinitely great, in comparison with SC, i.e. un-
less C coincides with S. Therefore if the surface at ;S in moving
to S', leaves no field behind it, the field in front must be
moved as a whole through SS'.

If then the method of treatment which has been used in
the case of a strained medium, is applied to the case of an
electric field, the field must be regarded as corresponding, not
to the strain in a medium, but to the medium itself ,—a medium
which exists on one side only of the surface, exerting a
pressure on it, and is moved forward as a whole by the surface.
The work done on such a medium b}' a moving boundarv
would be measured by the pressure exerted on the boundary
and the distance it has moved. If the field varies in intensity,
the average rate at which work is done by a uniformly moving
reflector, is a measure of the average pressure on it.

It would appear therefore, that the assumption that the
work done by the advancing reflector is done against a pres-
sure exerted by the radiation reflected, is not valid in the case
of strain waves in material media ; and that in the case of
electrical disturbances, it can onlv be justified bv further con-
sideration of the proj)erties of the' electric field.

'



Proceedings of the Ordinary General

.
Meetings, iQip-

February; 1919.

The Monthly General Meeting of the Society was held on
Wednesday, the 5th February, 1919, at 9-15 p.m.

The following eight gentlemen were balloted for as ordinary
members :

—

Srijut Sasadhar Roy, M.A., B.L., Vakil, High Court, 31,
Haris Mukerjee's Street, Bhowanipur, proposed by Dr. B
L. Chaudhuri, seconded by Mr. Hem Chandra Das-Gupta

;

Shaik Ahdnl Kadir Surfraz, M.A., Professor, Elphinstone Col-
lege, Bombaj^ proposed by Dr. Harold H. Mann, seconded
b}^ Mr. D. B. Parasnis ; Mr. V. M. Galoostian, Professor of
Armenian Literature and History, 38, Theatre Road, Cal-
cutta, proposed hy Mr. M. J. Seth, seconded by Dr. W. A. K.
Christie; Rev, J. G. Manry, M.A., Professor of Psycholog}^
Ewing Christian College, Allahabad, proposed by Dr. S. K.
Belvalkar, seconded by Dr. \Y. A. K. Christie; Mr. Mehtab
Singh Obro], Demonstrator m Science, Gordon College, Rawal
Pindi, proposed by Mr. A. C. Woolner, seconded by Lieut. -Col.
J. Stephenson, I.M.S ; Mr, Taralc Nath Mukherjee, First Glass
certificated colliery manager, Paika Colliery, Nirshachate P.O.
•(Manbhoom), proposed by Dr. B. L. Chaudhuri, seconded by
Mr. Hem Chandra Das-Gupta : Mr. G. Yazdani, Government
Epigraphist for Muslim Inscriptions and Nazim, Archaeological
Department, Hyderabad, proposed by the Hon. Dr. A. Suhra-
wardy, seconded by Dr. W. A. K. Christie ; Mr. Ghulam Mohi-
ud'din Sufi, B.A., Superintendent, Normal School, Amraoti,
proposed by Rai Bahadur Heralal, seconded by the Hon. Dr.
A. Suhrawardv.

The General Secretary reported that Lieut. -Col. J. T,

Calvert, LM.S., had expressed a desire to withdraw from the

Society.

The President called attention to the following exhibi-

tions :

1. Ten Moslem manuscripts.—A. Suhrawardv,

2. Some specimens acquired from Central Asia and some

excavated at Bhita —D. R. Bhandarkar.

3 Four manuscripts and a Buddhist dagoba.—Satis
Ohandra Vidvabhusana.
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4. Three statues representing Hevajra, the birth of Tara
and Vajrapani.—E. Vredenburg.

5. Two portraits of His Holiness Yon-tan rgj^a-mts's.—E. Vredenburg.

6. An illuminated palm-leaf manuscript copy of tha
Astasahasrika Prajnaparimita.—Satis Chandra Vidyabhusana.
and E. Vredenburg.

7. An illuminated Quran. Dated 1025 A.H. (1617 A.D.
approx,).—E. Vredenburg and A. H. Harley.

8. Some Indian substitutes for imported drugs.—H. G-
Carter.

9. Palaeolithic implements.—H. H. Hayden.

10. Carnivorous Dinosaurian remains from the Lameta beds-
at Jubbulpore—vertebrae, dermal scutes, etc.—The Geological
Survey of India,

11. Micro -sections of *' Lavas" formed by the burning of
coal seams.—L. L. Fermor.

12. A series of recent and fossil Cyprceidse and Ovulidse.
—E. Vredenburg.

13. A specimen of Cryptozoon from the pre-cambrian
rocks of Raipur.—E. Vredenburg.

14. Slides of augite-diorite from Jaunsar Bawar showing
micropegmatite.—Hem Chandra Das-Gupta.

15. A representative collection of Indian butterflies.— F.
H. Gravely.

16. Model and photographs of the tutin or ark of bull-
rushes used by the Gaodar and Sayad tribes of the Hamun-i-
Helmand.—N. Annandale and S. W. Kemp.

The President announced that there would be no meeting
of the Medical Section during: this month.

o

MARCH, 1919.

The Monthly General Meeting of the Society was held
on Wednesday, the 5th March, 1919, at 9-15 p.m.

Mahamahopadhyaya Haraprasad Shastbi, C.I.E., M.A.,
F.A.S.B., President, in the chair.

The following members were present :

Moulavi Abdul Wali, Mr. W. E. Andrews, Dr. N. Annan-
dale, Mr. A. C. Atkinson, Dr. P. J. Briihl, Babu Nilmoni Chak-
ravarthi, Mr. J. A. Chapman, Dr. B. L. Chowdhuri, Miss M. L.
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Cleghorn, Mr. H. G. Graves Dr, G. E. Pilgrim, Dr. Beni Prasad,

Mr. G H. Tipper, Dr. Satisb Chandra Vidyabhusana, Mr. E.

Vredenburg.
L

4

Visitors :—Mi\ G, D. Allen, BabuBrindahan Ch. Bhatta-

charjee, Miss 0, Cleghorn, Mr. B. Das-Gupta, Mahamaho-
padhyaya Pandit Bai Jadabeswar Tarkratna.

The minutes of the December Ordinary Monthly Meeting,

the Annual Meeting and the February Ordinary Monthly Meet-

ing were read and confirmed.

Thirty-six presentations were announced.
J

The General Secretary reported that B[r. E. Moloney, an

ordinary member, had expressed a desire to withdraw from the

Society.

The General Secretary also reported the death of Dr A.

F. R. Hoernle, an Honorary Fellow of the Society.

Mahamahopadhj-aya Haraprasad Shastri read an obituary

notice of Dr. Hoernle.

Dr. A. F. R. Hoernle, Ph.D., M.A., came to India as a

professor of the Jaynaraj-ana Missionary College of Benares.

There he attracted the attention of the learned world by his

comprehensive and accurate grammar of the Gaurian language?

bv which he meant the languages of Northern India. He came

to Calcutta in the early eighties as professor of the Cathedral

Mission College and joined the Asiatic Society of which he soon

became one of the leading spirits. On the abolition of that

college Dr. Hoernle was taken into the Indian Educational

Service and served for some time as professor of the Presi-

dency College and then as principal of the Madrasa College.

His father was in British service in India and during the

youth of Dr. Hoernle was several times transferred from

iprovince to province. This gave an opportunity to young

Hoernle to master the spoken dialects of these different pro-

vinces. He improved upon this opportunity later by studying

them svstematicallv and scientifically. In the eighties few

studied' epigraphV and paleography but Dr. Hoernle employed

the whole energy of his mind to their study and deciphered

with wonderful accuracy the Buxali manuscript. His Im-

guistic studies brought him into close relationship with G. A.

Grierson (now Sir George) and they jointly attempted the

publication of a dictionarv of Behari dialects. Dr. Hoernle s

great work is his Bower MSS., written on birch bark m the

Indian character of the 4th and oth centuries A.D., on medi-

cine, on necromancy and on astrology. The work, which

appeared in several' parts, is a monument not only of the
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talents and skill of l)r. Hoernle in deciphering and explain

-

ng technical terms but also of the liberality of the Govern-
ment which supported him. The medical work in the Bower
MSS. is sometimes called Navanitakaj i.e. the cream of

the medical science. It is from the study of this work that

Dr. Hoernle acquired a taste for the medical sciences of the

Hindus to which he devoted the latter years of his life. His
great work, the Osteology of the Hindus, showed how the

Vaidik Aryans at that remote period of antiquity knesv and
studied the anatomical structure of men and beasts. Dr.

Hoernle was preparing a translation of the two standard works
on Hindu medicine and surgery, viz. the Caraka Samhita and
Susruta Samhita, and it is a great loss to the scientific world
that he has been called to the other world before completing
it. For nearlj^ 20 years he was an ornament and an attrac-

tion to the Society
J
and his Presidential address in 1898

still rings in my ears as a supreme effort of wide reading
and deep scholarship. How keen the admiration of the pub-
lic was after the delivery of the address may be gauged by
the offers he received from various universities to serv^e them
in various capacities. He could not however avail himself of

these offers as he was hurrying home after his retirement and
collecting together the vast materials which he projected to

work upon in his quiet retreat at Oxford.

The following two gentlemen were balloted for as ordinar}'

members

:

Mr. H. W, B, Moreno, B.A., Ph.D., M.R.A.S., Professor

of English Literature, Central College, 12, Wellesley Street,

Calcutta, proposed by Mr. E. Vredenburg, seconded bj'- Dr. W.
A.K. Christie ] Balm Sivaprasad Gupta, Zemindar, Siva-Upav-
ana, Benares City, proposed by Mahamahopadhyaya Haraprasad
Shastri, seconded by Dr, W. A. K. Christie.

The General Secretary read the names of the following

gentlemen who had been appointed to serve on the various

committees during 1919:

Finance Committee.

President, Treasurer. Secretary {ex officio), Dr. N. Annan-
dale, Dr. Satis Chandra Vidvabhusana, The Hon, Justice Sir

Asutosh Mukhopadhyaya, Kt., Dr. F. H. Gravely.

L

Library Committee.

President, Treasurer, Secretary, Anthropological Secretary,

Biological Secretary. Physical Science Secretary, the two Philo-

logical Secretaries, Medical Secretary, Hon. Librarian {ex

offlcio), J. A. Chapman, Esq., D. R. Bhandarkar, Esq., The
Hon. Mr. W. C. Wordsworth.
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Philological Committee.

President, Treasurer, Secretary {ex officio), The Hon. Dr
Suhrawardy, Dr. Satis Chandra Vidyabhusana, The Hon.
Justice Sir Asutosh Mukhopadhyava, Kt., Babu Nilmani
Chakravarti, A. H. Harley, Esq., Aga Muhamad Kazim Shirazi,
O. E. Jenkins, Esq., D. R. Bhandarkar, Esq., The Hon Mr
W. C. Wordsworth.

Hoji. Numismatist.

Lieut. -Col. H. Nevill, I.C.S.

Hon. Joint Secretaries, Science Conaress.

Prof. P. S. Macmahon.
Dr. J. L. Simonsen.

Mr. E. Vredenburg made tlie following exhibitions :

1- A specimen of Dolium zonatum Green, with a super-
numerary varix.

2. Specimens establishing the specific identity of Dolium
luieostcnna Kiister with Dolium variegatum Lamarck.

3. Specimens establishing the specific identity of Dolium
magnificum G. B, Sowerby (1904) with Dolium chinense Dill-
wyn.

Dr. Annandale exhibited a collection of molluscs from
Seistan.

The following papers were read :

1. Influence of the five heretical Teachers onJalnismand
Buddhism.—By Bimala Charan Law.

2. Ancient Hindu Spherical Astronomy.—By G. R. Kaye.
3. Identification oj three Monuments at Sarnath,—By Brin-

DAVAN C, BhaTTACHARYA.

These three papers have been published in the Journal,

The President announced that there would be no meeting
of the Medical Section this month.

^

APRIL, 1919.

The Monthly General Meeting of the Society was held on
Wednesday, the 2nd April, 1919, at 9-15 p.m.

Dr. Satis Chandra VidhyabhusanA; M.A., in the chair.
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The following members were present :

—

Dr. P. J. Briihl, Dr. B. L. Chowdhuri, Dr. W. A. K. Chris-

tie, Mr. Hem Chandra Das-Gupta, Mr. S. W. Kemp, Dr. L. L.

Fermor, Dr. G. E. Pilgrim, Mr. E. Vredenburg, Mr. H. Walker.
L

L

The minutes of the last meeting were read and confirmed.

Fifty-six presentations were announced.

The General Secretary reported that Babu Dwarkanath
Chakravarti had expressed a desire to withdraw from the

Society.
V

The Secretary announced that it was proposed to hold an
Exhibition at Howrah from the 19th to the 27th April^ 1919, in

connection with the 12th sitting of the Bengal Literary Confer-

ence.

The following four gentlemen were balloted for as ordi-

nary members :

—

Mr, R. Friel, I.C.S., Inglesby, Shillong, proposed by Mr.

S. W- Kemp, seconded by Dr. N. Annandale ; Mr. A. Sen, M.A.,

Bar.-at-Law, University Lecturer, 80, Lower Circular Road,
Calcutta, proposed by Dr. B. L. Chaudhuri, seconded by Dr.

Satis Chandra Vidvabhusana ; Mr. S, N, BaL Assistant Pro-

fessor of Botany, Calcutta University, 35, Ballygunge Circular

Road, Calcutta, proposed by Dr. P. J. Briihl, seconded by the

Hon. Justice Sir Asutosh Mukhopadhyaya ; Bahu Panchanan
ilfifra, M. A., Professor, Bangabasi Collage, 116, Raja Rajendra-
lal Mitra Road, Calcutta, proposed by Dr. Satis Chandra Vidya-
bhusana, seconded by Mr. Hem Chandra Das-Gupta.

The following papers were read :

—

1. Fire Walking in South India.—By L. K. Anantha-
KRISHNA IvER. Communicated by the Anthropological Secretary.

2. Observations on the intra-uterine Embryos of Elasmo-
branchs,—By T. Southwell and B. Prashad.

This paper has been published in the Journal.

3. Notes on Vallisneria.—By L. Kenoyer, Communi-
cated by Dr. Simonsen*

This paper will be published in a subsequent number of

the Journal,

4. The Oculus in Boat Decoration.—By J. Hornell.
Communicated by Dr. Simon sen. •

This paper will be published in the Memoirs.

5. Suggestions concerning the History of the Drainage of

Northern India arising out of a study of the Siwalik Boulder Con-
glomerates.—By G. E. Pilgrim,

This paper has been published in the Journal.
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6. The Territorial System of the Rajput Kingdoms of Me'
diceval Chhattisgarh.- By C. U. Wills. Communicated by Dr
N. Annandale-

Thiis paper has been published in the Journal.

7.
/

/ Louis XV of France (1729^1737).—% H. Hosten.

The Chairman announced that there would be no meet-
ing of the Medical Section during the month.

MAY, 1919.

The Monthly General Meeting of the Society was held on
Wednesday, the 7th May, 1919, at 9-15 p.m.

Mahamahopadhyaya Haraprasad Shastri, C.I.E., M,A.,
F.A.S.B,, President, in the chair.

The following members were present

:

Dr. N. Annandale, Miss M. L. Cleghorn, Dr. L. L, Fermor,
Mr. H. G. Graves, Mr. S W. Kemp, Capt. R. B. Seymour Sewell,

T.M.S., Dr. Satis Chandra Vidj^abhusana, Mr. H. Walker, Mr. E.
Vredenburg.

Visitors

:

—Mr. S. N, Bal, Mr. C. Cleghorn, Miss 0. Cleg-

horn, Mr. J. Hornell.

The minutes of the last meeting were read and confirmed.

Twenty-three presentations were announced.

The General Secretary reported that Mr. E, H. Walsh, Mr.

C. A. Story and Babu Prokash Chandra Mitra had expressed a

desire to withdraw from the Society.

The General Secretary reported that Dr. E. H. Hankia
whose name was removed from the member-list under rule 38

wished to be reinstated under rule 39.

Carried unanimously.

The President announced that Babu Birendra Nath Basu

Takur, Mr. H. D. Graves Law, I.C.S., and Pandit Ram Swarup

Khausala, being largely in arrears with their subscriptions, had

been declared defaulters and that their names would be posted

in accordance with Rule 38.

The following three gentlemen were balloted for as ordi-

nary members

:

Mr. G. U, Wills, I.C.S., Nagpur, proposed by Dr. N.

Annandale, seconded by Capt. R. B. Seymour ScAvell, I. M.S.

;



ccxxxvi Proceedings of the AsiaL Soc, of Bengal [June, 1919.

Winfield Christian
College, Allahabad, proposed by Dr. N. Annandale, seconded
by Dr. W. A. K. Christie ; Babu Kamakhya Dat Ram, Zemin-
dar, 21, Clyde Road, Lucknow, proposed by Mr. R, Burn,
seconded by Raja Kushal Pal Singh.

The following papers were read :

^ 1. Notes on the Vegetation of Seistan.—By N, AnjsMKDale
and H- G. Carter.

2. A Progress Report on the Work done during the year 1918
in connection with the Bardic and Historical Survey of Rajputana .

By L, P. Tessitori.

This paper will be published in a subsequent number of
the Journal.

The President announced that there would be no meeting
of the Medical Section during the month.

JUNE, 1919.

The Monthly General Meeting of the Society was held on
Wednesday, the 4th June, 1919, at 9-15 p.m.

P. J. Bruhl, Esq., I.S.O., D.Sc , F.C.S., P.G.S,, F.A.S.B.,
in the chair.

The following members were present

:

Dr. N. Annandale, Miss M. L. Cleghorn, Mr. H. G. Graves,
Babu Sasadhar Roy, Capt. R. B. Seymour Sewell, I.M.S-, Dr.
Satis Chandra Vidyabhusana.

Visitors:^ Mr. C. Cleghorn, Miss O.CIeghorn.

The minutes of the last meeting were read and confirmed

.

Twenty-two presentations were announced-

The Chairman announced that in accordance with Rule
38, the names of Babu Birendra Nath Basu Thakur of Dacca,
ilr. H. D. Graves Law, I.C.S., and Pandit Ram Swarup Khan-
sala of Ambala Dist., had been posted as defaulting members
since the last meeting and their names had now been removed
from the member list.

The following gentlemen were balloted for as ordinary
members

:

Mr. C. F. H
W

Christie ; Dr. Amiilya Chandra Mitra, Medical Practitioner,
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Burdwan, proposed by Sir P. C. Ray, Kt., seconded by Dr.
W. A. K. Christie, Mr, George Matthai, M.A., Indian Educational
Service, Professor of Zoology, Government College. Lahore,
proposed by Dr. N. Annandale, seconded by Dr. W. A. k!
Christie: Dr. A jit Mohan Bose, M.B.,Ch,B. (Edin.), Physician,
191/1, Bowbazar Street, Calcutta, proposed by Dr. K. S. Rav,
seconded by Dr B. L. Chaudhuri.

Dr. Annandale exhibited (1) a Naga weighing beam of the
bismer type

; (2) photographs and models illustrating thp use
of reeds among the lake people of Hamun-i-Helmand in Seistan

;

(3) photographs of a primitive loom used by the Gaodar tribe
in Seistan.

The Philological Secretary exhibited prints of two plates
illustrating a paper on the coins of the Jajapella dynasty, by
Mr. R. D. Banerji.

The reading of the fo]loA\ ing papers was postponed :

—

1. Interaction of phosphorus halides and arstnious and
arsenic componnds,—By N^gendra Nath Sen. Communis
cated by the Physical Science Secretary.

2. Some new Species of Plants from Behar and Orissa,—By H. H. Haines.

3. Notes on the Panchet reptile.—By Hem Chandra Das-
Gupta.

4. Note on a mammalian fossil fron Bhavanagar {Kafhi-
atvar).—By Hem Chandra Das-Gupta.

The Chairman announced that there would be no meeting
of the Medical Section during the month.

-_'' "
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17. Notes on Vallisncria.

By L. A. Kenoyer, Ph.D., Allahabad School of Agriculture

While collecting aquatic plants at Allahabad two years
ago, the author's attention was drawn to a miniature Vallis'

neria which grows near the edge of several of our lakes. It
has leaves 2 to 4 inches long, a pistillate scape 6 to 12 inches
long, and grows at a depth of less than a foot. After flower-

ing the capsule very rapidly elongates, ultimately becoming
about 60 by 2 mm. There also commonly occurs a much
larger form in water 4 to 8 feet in depth. This has leaves 2 to

4 feet long, a pistillate blossom twice as thick and somewhat
longer than that of the former, a much longer and thicker

pistillate scape and a capsule about 40 x 6 mm. In all other
characters they are similar. Vallisneria spiralis^ L., is des-

cribed as a cosmopolitan and very variable species One
w^ould think these two plants represent the extreme size forms
of this species, and are a reaction to the different depths of

the water were it not for the fact that there are no inter-

mediate forms in the same waters, and that whereas some lakes

contain both forms, others contain onlj' the one or the other.

In one of the lakes near Gw^alior the larger of the above
forms was seen. But in the flowing Avater of the Morar River
are two other forms. So far as size of the plant is concerned,

both these forms are intermediate to the first described. One
has fruits very narrow, and more elongated than those of the

Allahabad small form. In places where the water level had
become lowered the tips of these fruits Avere drying and dying

while the basal portion remained alive to mature its seeds.

The other form has pods thicker, slightly curved, and some-

what enlarged toward the tip.

Material of the Indian Vallisneria forms has been sent to

Wvlie In

a recent paper (The Pollination of Vallisneria spiralis. The
Botanical Gazette 63 : 2, February 1917) he points out several

differences between the Iowa form and the form described in

Kerner's classical figure. If Kerner's drawing is reasonably

accurate and the differences between the European and the

American Vallisneria spiralis are real, the Indian plants, which

may be grouped together for this comparison, exhibit striking

differences from either. Those differences may be summed up

in the accompanying table.
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European form {Ker-

ner).

No hairs on sepals.

Stamens widely diverg-

ing.

Stam. fl:^. 1/4 diameter
of pistillate.

Spathe only at base of

ovary.
Pistillate sepals acute,

straight.

Diameter of ovary -15

spread of stigmas.
Stigmas projecting
above surface of
water.

Stigmas fringed.

American form (
Wylie),

Hairs on base of sta-

minate sepals.

Stamens closely ap-

proximate,
Stam. fls. 1/6 diameter

of pistillate.

Spathe almost cover-

ing ovary.
Pistillate sepals ob-

tuse, inarched.

Diameter of ovary '5

spread of stigmas.
Stigmas on surface of

water.

Stigmas not fringed

,

flexible and recoiled.

Indian formes.

No hairs on sepals.

Stamens very widely
diverging.

Stam. fls. 1/6 diameter
of pistillate.

Spathe about half way
up ovary.

Pistillate sepals very
obtuse, nearly

straight.

Diameter of ovary *6

spread of stigmas.

Stigmas on surface of

water.

Stigmas not fringed,

rather stiff , arched
but not coiled.

It appears most probable that what has been known as

Vallisneria spiralis contains a number of species and varieties

separated by wide local variations and still wider continental

variations. It is to stimulate the investigation of the charac-

ters of this interesting genus in India that this brief paper has

been presented.



i8. On the Rationalisation of Algebraic Equations

By Nripe:ndra Nath Chatterjek,

(Read on 3rd September^ 1919,)

Before 1908 I had contributed a few papers on more than
one method of rationalising algebraic equations. In 1908 a
paper on the same subject by the late Prof. Mahendranath De
appeared in the Journal of this Society for the month of July.
I must take this opportunity of expressing my indebtedness to
Rai Abinashchandra Bose Bahadur, Controller of Examinations,
Calcutta University, for his kindness in drawing my attention
to this paper.

I am glad to find that Prof. De, having compared the
different methods of renowned mathematicians, e.g. Prof,
Sylvester, Prof Cayley, Capt. MacMahon and others, was good
enough to pronounce my method as the most general one for
the rationalisation of algebraic equations. But he took ex-
ception to my method, as not leading to the equation in the
lowest degree. I am afraid he missed one of my other methods
in which it was sho\\Ti that the equation obtained was always
in the lowest degree.

to

method—which might with propriety be termed the *' method
of indeterminate coefficients." Although the method of
indeterminate coefficients has been applied to various other
problems, it is believed that this method has not as yet found
^ny application to the rationalisation of algebraic equations.

I. Let the equation be :

1 1

x = f{p'*), (p" not rational)

which can always be put under the form
»-i

X A,^-^A^p'' -^A.y + +^«-,p

where A^^, A^, A^, are rational.

If y — x — Af^^ we have
1 2 w-1

P.y^P.A^p' ^P,A,p'' + + P,.4„.ip", (i)

1 ii-i

P,y'' = P,B, + PiBiP'' + ^P^B^.^p" ,
(ii)



306 Journal of the Asiatic Society of Bengal. [N.S., XV^

(where JSq, B^, ...... 5„_i are rational functions of p, A^

A,. ).

1 «-i

(^-1)
1 n- I

y^ =W^ +IfjP» + Tf«-|P"

in)

Pi, Pgj ^S' ^"-1 toeing as yet undetermined.

Adding the above equations we get

2/" + P„-j^«-^ + +P,2/

if TFi + P«.iF, + + P,B,4P,^, = (1)

Tf, + P„_,F, + +P,B, + P,^,-0 (2)

IF^,i + P,.,F,-,-f...... + P,B«-i+P,^„-j=0 {n-\)

which equations are sufficient for the unique determination of

the values of P|, P^, Pn-i - Substituting these values

in (-4) and remembering y^x — A^^ we get the rationalised

equation in x, w^hich is of the n^^' degree only.

IL Let the equation be

:

which can also be written under the form :

1 1 2 1^ 1

m
~ "*

•I

a: = ^o + (^ir +^,?"') + (i?iP" +Bj23™5'" +5a9'»)
m-\ m -1

the right-hand side containing w^ terms. By following the
same method as before we get the rationalised algebraic equa-
tion of the m^th degree.

III. Let the equation be :

1 1 1

Ill
^^^^^^^b ^^^^^^^^1 ^^^^^^^k

Every integral function of pS (f y r" , . .
.

, where I, m, n, . . •

are integers, can be expressed as a linear function of 2>S p'
?

p' ^

I -I 1 2 wi-l 1 2 M-l
i m «*• ^W ^ 1»

P* ; q , q , .... g" ; r\ rV, .... r" ; etc.,
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-and their products taken 2, 3, etc. at a time. Thus the right-

hand side of the equation consists of

l + f(Z-l) +(m"-l) + }

+ {(^-l)(?/^"l) + }

+ (Z-l)(m-l) (n-l)

terms, i.e. {Lm.n ) terms. Therefore in this case also the
previous method is efiFectiv^e in giving the rationalised equation
of the {Lm.n )th degree.

In case I, the degree of the equation cannot be less than
n^ for if

is a root, so will also be
x=f{pn

x=fi6r)
where 6" = 1.

In case II, the degree of the equation will be m^, for if

is a root, so will also be
1 I

*

where ^, =1, ^^ — 1.

In case III, the different roots are similarly given by the

Lm.n expressions

L } 1
^ = f{9^v' . 0,q^, 9,r\ ...)

where O^ —I, 6.^ = 1, ^3 = 1, ...

a.nd thus the degree of the equation in this case will certainly

be l.m.n. . ,





ig. Some New Species of Plants from Behar
and Orissa.

By H- H. Haines.

(With Plates IX—XL)

During my tours in the province of Behar and Orissa I

have been studying the flora as far as more pressing duties
have permitted. Among a very large number of plants not
previously recorded from that province, certainly not less than
a hundred and possibly a great many more, I have found a few
which appear not to have been hitherto described and from
among these I have selected a dozen and given their descrip-

tions below. They have been named by me as follows ;

—

Hypericum Gaitii.

Aglaia Haslettiana,

Atylosia cajanifolia.

Mucuna minima.
Jussieua flssendocarpa,

Pimpinella bracteata.

Ligiisiicum alhodlatum.

Melothria zelinerioides

,

Oldenlandia arenaria.

Lobelia aligera,

Thesiiim uiiicauh.

Tragia Gagei.

The Hypericum is a very handsome plant and was obtained
from the high plateau on which Neterhat is situated. Neter-

hat is getting to be well known to many people in Bihar and
Orissa who have been enabled by Sir Edward Gait, a fellow of

this Society, to spend part of the hot weather in its cool

breezes, and I have thought it appropriate to name this species

after him. It is closelv allied to and intermediate between
Hypericum cernuum and Hypericum mysorensis, a Himalayan
and South Indian mountain species respectively^ but unless

these two species are united it is also necessary to keep the

Neterhat species distinct. The little Lobelia, the two Umbel-
lifers and the interesting little Thesium are also from the

plateau. A third Umbellifer, tentatively called by me Carum
villosnm, ma\'' be a variety of Wallich's Carum anelhifolium

and is therefore not described pending further comparison

with material at Kew. This plant was obtained from the

Sameshwar Hills in North Champaran which yielded me a
large number of other interesting plants.
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In addition to the species already mentioned from the Neter-
hat plateau and its vicinity there are found there a true Butter-
cup (Ranunculus pensylvanicus) ^ a yellow Raspberry [Ruhus
molluccanus), two PotentillaS; the little Geranium ocellatum
which is also found on the top of Parasnath, and manj^ other
interesting plants, I would urge therefore that every endea-
vour be made to potect this interesting local Flora, which
occurs especially along streams and which would be liable to

extermination if Neterhat becomes a large hill-station. The
Thesium, of which we have also a representative in the British
Isles, is a little very slender plant growing among grass and is

therefore apt to be passed over, Jn descriptions of this genus
(Thesium) I can find no mention of the peculiar filling up of

the ovarian cavit}^ with a jelly-like mass or a very thin-walled
tissue. This is not referred to, either, in the excellent account
of the very numerous Cape Thesiums by A. W. Hill published
in the Kew Bulletin (1915). Whether it is peculiar to Thesium
nnicaule I am unable to say. The point is difficult to deter-
mine from dried material, but judging from the delicacy of the
ascending spiral thread on which the minute ovules are borne
1 expect that it is general as the thread could hardly be self-

supporting in a free cavity. This ovarian substance probably
accounts for the extraordinarily rajDid development of the seed
after pollination : one flower being very young with the ovules
scarcely visible when the next older has a large seed filled

with white albumen, probably perisperm.

) was found in ditches in Purneahfissendocarp

near the Nepal frontier. The curious dimorphism of the seeds
has not before been noticed in the genus nor has the fissible

endocarp, though a similarh^ corky endocarp has, as noted
in the detailed description of the species, been observed in

Jussieua affinis. Jussieua fissendocarpa appears to be repre-
sented already in the Calcutta Herbarium in a specimen col-

lected in Perak but named Ludwigia prostrata^ an entirely

diflFerent plant. The species does, however, approach Ludwigia
by the more or less complete reduction of the second whorl of

stamens, and on all these characters some botanists would
perhaps make a new genus. As it occurs in Purneah and
Perak it may be expected to be found throughout the Eastern
Peninsula and has probably been passed over from its super-
ficial resemblance to Jussieua stiffruticosa.

The Atylosia has been called ' wild Arhar ' by the people
in Orissa and has an extraordinarj^ general resemblance to it.

I would like to have called it ' Atylosia cajanoides* as it is not
only in the leaf that this reseml)lance occurs, but that name is

occupied by a Madagascar plant.

Mucuna minima is very exceptional in its genus from the
remarkably small flowers and few-flowered inflorescence. Such
small flowers can only be found among some of the American
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cultivated varieties. Having mucli other work to attend to

Avhen I first observed this little plant, I had unfortunately no

time to collect more than a single specimen. This solitary one

has been deposited in the Calcutta Herbarium with specimens

of the other plants here described. The fruit is still unknown
and the plant should be looked for in grass glades in the

Sambalpur, Bamra and Rairakhol forests. .It probably extends

its distribution into Madras.

Aglaia HasleUiana is a tree of which the fruit still remams

to be collected and Oldenhndia arenaria is a little plant found

in the sands of the Orissa coast.

One of the most interesting little plants in the province

which I at first included in this list is a species of Latvia,

better known by the name Terniola subsequently given to the

genus. It is found adhering to gneiss rocks hi rivers in Angul

and is periodically covered by ^\ater. I described it under the

name of Lawia bengalensis, but after a perusal of Willis'

account of the Podestomonaceae of India and Ceylon in which

he amalearaates all the knoAvn Cej-lon and Indian species into

one, Lawia zeylanicuni, a somewhat refreshing change to the

usual hair-splitting tendencies of the present day, I think the

Angul plant should certainly be mcluded in that species also.

It differs by its exceedingly mmute leaves and the absence of

ribs on the capsule. Willis, however, points out the excessive

variability of the size of the leaves, and as the ribs are repre-

sented bv delicate nerves, the differences are not sufficient to

separate it. Hitherto, excepting two species from Indo-China

I have found no record of a Terniola except in Ceylon and on

the western side of India.

The photographs being taken from dried specimens are

not in all cases very clear.

1. Hypericum Gaitii, Haines (Hypericaceae). PL X.

H. cernuo Roxb. et H. mysorensi, Heyne valde propin-

quum. Ab H. cernuo oblongis foliis angustioribus magis

punctatis, capsulis longioribus acuminatisque, sepalis majori-

bus lanceolatis vel oblongis baud ovatis et stylis ovario non

duplo-longioribus differt. Ab H. mysorense ramulis teretibus

nee quadrangularibus, foliis majoribus neque confertis petalis

obovatis stylis ovario non duplo-longioribus et capsula majore

distinguitur.

Frutex speciosus ramosus 3-5 ped. altus ramulis tereti-

bus. Folia opposita sub-amplexicaulia glauca ell.-oblonga,

oblongo-lanceolata vel oblongo-oblanceolata, pellucido-punctata

5-6-5 cm. longa ; nervi laterales 2-3 prope basim rotundatam

utrinque positi apicem versus multo procurrentes, subparalleh.

€ymae brevissimae 3-7- (mterdum 1-) florae saepeS-chotomae.

Flores clarissime-flavi 2-6*5 cm. lati. Sepala 7-8-12-7 mm.

y
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longa ovato-lanceolata vel oblongo-lajiceolata. Petala obovata
2'5-3 cm. longa 2-2'3 cm. lata. Stamina 1-25-1-8 cm. longa.

. Styli ovario 12-13 mm. longiores, hoc 7-8 mm. Capsula circiter

18 mm, longa. Semina 1 mm. longa linearia teretia brunnea
nitentia.

Sub-tropical India. On the plateau (* pats') of Chota
Nagpur, elev. 3,000 ft., along rivers.

Both in cliaracters and distribution this species connects
the Himalayan H. cernum and the South Indian H. mysorense.
It is named after Sir A. Edward Gait, Lieut. -Governor of Bihar
and Orissa.

2. Aglaia Haslettiana, Haines (Meliaceae-Trichilieae). PI. IX.

Species distincta, generi Amoorae valde affinis nee, in hae
re, fructu ignoto, genus certe distinguitur.

Arbor mediocris 10-13 m. alta et 90-120 cm. (3-4 ped.>
trunci ambitu, ramulis dense lepidotis. Folia usque ad 40 cm.
longa imparipinnata vel rariore paripinnata; foliola 5-7 ple-
rumque alterna, 15 cm. -22 cm. longa, 3'5-7-5 cm. lata infimis
foliolisautem parvioribus, oblonga vel oblongo-ellliptica velpaul-
lo oblanceolata, apice subito acuminata, basi cuneata interdum
inaequalia, juventute utrinque dense lepidota postea plus minus
glabrescentia praeter nervos; nervi laterales 10-15 conspicui
recti nisi prope marginem qua arcuati, reticulatione obscura;
f^etioli -3-1 cm longi. Inflorescentia axillaris 5 cm. -10 cm.
longa paniculata dense lepidota pedunculis brevissimis ramis
ramulisque rigidis: flores fasciculati fragrantissimi 2 mm.
diametro pedicellis 1-1-5 mm. longis. Calyx late-campanulatus
lepidotus, lobis brevibus obtusis. Petala 5 oblonga l'5-2 ram.
longa apice rotundata. Tubus stamineus globosus petalis
uequilongus, ore leviter crenulatus, intus 10 lineis prominulis
decurrentibus ornatus. Antherae 10 in Imearum apicibus
positae sessiles inchisae oblongae. Discus 0. Ovarium leviter
3-angulare stigmate sessile 3-lobo.

India. Orissa, in the districts of AngulandPuri ! Flowers
April-May.

The species is named after Mr. Haslett of the Indian
Forest Department.

3. Atylosia cajanifolia. Haines (Papilionaceae-Phaseoleae).
PL IX.

Species distincta, habitu foliisque A. lineatae inflorescentia
fructuque A. niveae quodammodo attinget.

Frutex erectus 3-6 ped altus facie Cajani indici ferente,
caule leviter augulato minute pubescente. Folia sub-digitata.
Petiola 1*2-4 cm. longa. Foliola rhomboideo-lanceolata acutis-
sima^ inferioria 4-8 cm. superioria saepe sola 12 mm. longa,
supra minute pubescentia subtus pallida sub-tomentosa, mar-
gme crassata, basi trinervia ; nervi laterales utrinque circa 4>

V
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nervulis reticulatis. Stipellae 0. Pedunculi foliis longiores

axillares 2-5 cm. loiigi. Flores 1-4 plerumque 2 ad extremas
pedunculorum. Calyx circa 4 mm. longus, dentes triangulares

tubo duplo-triplo minores corolla 11-13 mm. longa nonnunquam
marcesceiis fusco-fulva vexillo in tergo purpureo-venoso. Legu-
men minute velutinum 25-33 mm. longum 10 mm. latum pro-
funde striatum inter seraina. Semina 4-6 atra nitentia 4 ram.
longa strophiolo magno.

India. Forests of Orissa ! Called Ban Arhar by the Oriyas
and looks very like Cajanus indious (Arhar).

4. Mucuna minima, Haines. (Leguminosae-Papilionaceae
Phaseoleae). PI. X.

Species distinctaj sed flores parvuli quodammodo ad eos

Stizolobii Deeriugiani (Piper) accedunt,

Herba gracilis volubilis caule sulcato sparse piloso. Folia

parva; petiolum 2'5-3-8 cm. longum. Foliola utrinque sericea

npicibus rotundatis, foliolum extremum late ellipticum v.

obovatum 2-5-4 cm, longum, lateralia quaiu extremo majoria

valde inaequaliter dimidiata parte dimidio infero gibboso,

nervi secondarii 3-4. Stipellae filiformcs. Flores purpuras-

centes ad rhachin nodiformam axillarem pauci conferti 2 era.

longi. Calyx dense sericeus 1 cm. longus secus lobum lanceo-

latum anteriorem mensus. Vexillum late ovatum 1"4 cm.
longum. Alae angustiore-oblongae I'S cm. leviter sericeae.

Carina 1-9-2 cm. longa. Antherarum dorsifixarum filamenta

superne tumida. Ovarium lineare stylusque dense pilosura.

Ovula 2 (-1 ?). Fructus non videtur.

India. Sambalj)ur district, in grass}' forest!

5. Jussieua fissendocarpa, Haines (Onagraceae). PL IX.

Species distincta sed J. affinis DC. fructu accedit. Ab J.

suffruticosa floribus fructu seminibus differt, ab J. repente his

characteribus etiam habitu differt.

Sufifrutex ramosus caule 3-4 ped. alto tenacissimo ramis

angulatis. Folia lanceolata v. lineari-lanceolata acuta subses-

silia fere glabra circa (inferis decassis) 2-3 cm. longa basi

rotundata. Flores solitarii ad omnes axillas. Sepala lanceo-

lata 2-2 mm. Petala sepalis minora v, obsoleta. Stamina 8

quorum 4'parviora v. minima. Ovarium 4-costatum. Capsula

teres 1:5-2-2 cm. longa minute pubescens, parte inferiore

endocarpio suberoso transverse-fissidente instructo quoque

segmente demum 2-valve. Semina ellipsoidea sub-compressa

rapha prominente in cnjusque loculi superiore parte multi-

seriata '07 mm, longa, in inferiore parte uni seriata majora,

quoque intra endocarpii segmentum 2-valve incluso ;
semi-

norum parvorum axibus axi capsulae perpendicularibus v.

obliquis, seniinorum raajorum axibus axi capsulae parallelibus
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India, in ditches, northern Purnea and Nepal! Malay
Peninsular (Perak) Curtis No. 3183!

It is possibly a widely distributed species which has been
mistaken for J. suffruticosa to which it bears a superficial
resemblance. The Malay specimen was named Ludwigia pros-
trata but with the remark '' can it be !

"

There is a very similar plant in the Calcutta Herbarium
from Buitenzorg called ''J. suffruticosa var." but this though
with the same characteristic fruit and seed has different leaves
and is probably J. linifolia Vahl. A figure of the seed of J.
affinis DC. enclosed in its corkv endocarp is given in Die
Naturlich. Pflanzenfamilien (III 7, p. 207) but there is no men-
tion there of its dehiscence. The little corky cocci no doubt
float on water, the valves opening when the seed begins to
germinate, whereas the smaller free seeds would germinate in
situ. The species with these peculiar fruits and dimorphous
seeds seem to merit a special section of the genus which I pro-
pose to call Fissendocarpa.

6. Pimpinella bracteata, Hciines (Umbelliferae-Ammineae).

Species P. diversifoliae DC. affinis sed habitu (minus
ramoso) bracteis plerisque facile distinguenda.

Herba biennis 3-4 ped alta superne ramosa. Folia radi-
calia caulinaque inferiora pinnatim 3-5-foliolata 15-20 cm.
longa petiolo incluso, rhachis viliosa ; foliola anguste v. late
ovata crenata v. serrata utrinque pubescentia v. hispidula
praecipue ad nervos, basi obtusa v. recta v. rariore subcordata,
foholorum lateralium basis maxime obliqua gibbosa : foliorum
superiorura foliola lanceolata inciso-serrata, folia summa pin-
natifida, lobis lineare-lanceolatis apicibus sub-spinulosis,
PeduncuH terminali foliisque oppositi, sub-anthesin 3*5 cm.
usque ad 8 cm. sub fructu, pubescentes. Umbellae 2-5-5 cm.
diametro, bracteae 6 lineares 5-12 mm. longae, radii 8-12 pubes-
centes 1 2-20 mm. longi, bracteolae 3-5 lineares 2-5-5 mm. longae.
Flores 2-2 5 mm/diametro. Pructus papillosus glabrescens.

India. Mountains of Chota Nagpur, 2,000-3,000 ft.

!

7. Ligusticum alboalatum, Haines (Umbelliferae-Seselineae-
Selineae). PL XI.

Species L. Thomsoni Clarke et L. mar;:^inatae Clarke
affinis. Ab eis differt caulibus robustioribus plus sulcatis,

foliis majoribus 2-pinnatis, foliorum caulinorum lobis angusti-
oribus, fructu majore elliptico a dorso compresso (L. marginati
fructus orbicularis, L. Thomsoni fructus est teres) bracteolis
angustioribus quam pedicellis fructiferis multo brevioribus, alis

jugorum majoribus.
Herba biennis 3-4 ped alta. Radix magna fusiformis..

Caules fistulosi sulcati infra umbellas pubescentes'. Folia
paene glabra radicalia longe petiolata petiolo incluso usque ad
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20-25 cm. vel annotina 60-80 cm. longa 20 cm. lata 2pmiiata,
pinnae 5-8-jugae 2-5-10 cm. longae, pinnulae pinnatifidae vel
inciso-serratae, lobi iiltimi lineari-lanceolati, folia canlina pauca
2-pinnata v. pinnata v. pinnatifida ultimis lobis anguste-lanceo-
latis inciso-serratis v. linearibus apicibus subspinulosis. Um-
bellae 5-9 cm. diametro. Pedunculi longi. Bracteae involucri
0-2 lineares. Radii 18-25 hispiduli 18-32 mm. longi. Brac-
teae involucelloram circa 8-10 anguste-lineares inaequales.
Pedicelli 20-30, 15-25 mm, longi v. 25-35 mm. fructu. Flores
albi. Sepala 0. Petala 1-3 mm. obovata interne carinata
apice inflexa. Antherae caeruleae, Fructus a dorso com-
pressus 5 mm. longus 3'5-3'7 mm. latus, juga primaria in alas
albas expansa, alae laterales dorsalibus duplo latiores, vittae
ad valleculas dorsales saepe, 1 nunc 2 nunc 3 ad valleculas later-
ales 2-4, vittae commissurales usque ad 8 interduin interruptae.
Semen leviter concavum.

India. Mountains of Chota Nagpur, elev. 2,500-3,000 ft.,

near streams. FL Ma v. Fr, June.

8. Melothria zehnerioides, Haines (Cueurbitaceae-Cucumeri-
neae). PI. X.

Species M. odoratae Hf. & T. affinis, foliis alte 3-5-lobatis
nervis petiolisque minus pubescentibus plus hispidis, floribus

. feminis cum masculis in racemis dispositis, connectivo antherae
parvo neque dilatato neque producto, pedicellis in fructu ro-

bustioribus scabridis differt.

Herba scandens, ramis sulcatis parce hispidis. Folia alte

3-5-lobata, 6'5-8 cm. longa, marginibus nervisque hispidis et

supra parce pilosis prope petiolum, lobis lanceolatis v. oblongis
V. lineari-oblongis. Petiolus '7-1*3 cm. longus hispidissimus.

Flores monoei^i albidi circa 7 mm. diametro ad nodos racemi
angularis tenuis conferti masculis cum femhiis, racemi 2-5-6*5

cm. longi, pedicelli 5-7 mm. longi hispidi. Calycis tubus cam-
panulatus. sepala lineares, petala ovata acuta papillosa, an-

therae omnes 2-loculareSj loculis fere rectis, connectivo neque
producto neque lato neque lobato. Fructus 7-8-10 mm. sub-

globosus pedunculis tenuibus seminibus albidis compressis

elliptico-obovatis 3'5 mm. longis.

India, in Purneah near the Nepal boundary.

9. Oldenlandia arenaria, Haines (Rubiaceae-Hedyotideae).

PL XI

.

Species 0. umbellatae affinis, ramis robustioribus, stipulis

integerrimis, sepalis latioribus brevioribus capsulis seminibus-

que majoribus differt.

Herba multis ramis dilfusis striatis rigidis 10-20 cm. longis.

Folia sessilia linearia 8-2*3 cm. longa marginibus recurvatis,

stipulis membranaceis truncatis sine setis. Flores minuti in
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cymas umbellatas sub-capitatas terminales et ad axillas superi-

ores dispositi peduiiculo foliis breviore, sepala lanceolata tubo
corallae duplo breviora. Corolla infundibularis. Capsula
late oblonga non didyma 3-3^7 mm. loiiga apice leviter supra
hypanthium (calycis tubum) levata non autem quam sepalis

longa. Semina pallide brunnea ellipsoiJea obscure angulata.

India. On the sands of the Orissa coast. Fl. Fr. August-
October.

10. Lobelia aligera, Haines (Campanulaceae-Lobelieae).

Species est sectionis Hemipogon, L. trialatae Ham. sec-

tionis Holopogon dubie affinis, habitu antheris solum 2 apice

barbatis foliis plerumque oblongis floribus majoribus sepal is

lanceolatis differt.

Herba caulibus decumbentibus triakxtis glabris 20-46 cm.
longis. Folia 2-3 cm. longa elliptico-oblonga obtusa v, sub-
acuta basi lata sessilia, supra glabra subtus paucis pilis ad
nervos, margmibus serratis leviter crispatis, Pedicelli axillares

foliis longiores. CaWx sparsim pilosus, Calycis tubus obconicus
l)asi acutus lobi pateiites anguste-lanceolati tubo longiores

nempe 3 mm. longi. Corolla 5*5 mm. longa lataque, labii lobis

lateralibus ovatis lobo medio oblongo emarginato, petalis

superioribus oblongis appendice longa lineari pubescenti ornata.
Antherae 2 anteriores apice barbatae posteriores marginibus
ciliatae. Capsula obconiea 5-5'5 mm. longa minute rostrata.

Semina brunnea late-ellipsoidea vix compressa.
India. Mountains of Chota Nagpur, elev. 3,000 ft. near

streams.

11- Thesium unicaule, Haines (Santalaceae). PL X.

Species T. himalensi, Boyle et T. Wightiano affinis. Ab
illo floribus cylindriacis sessilibus^ bracteis (foliis subtendenti-
bus) nunquam longo pedunculo adnatis nee spicatis, lobis

perianthii parvioribus, foliis tenuioribus, stylo brevi differt.

Ab hoc habitu unicauli erecto, floribus nunquam subterminali-
bus, bracteis longis et alteris characteribus differt.

Herba annua erecta 16-35 cm. alta caule tenui fastigiatim
ramoso. Folia angustedineares usque ad 25 v. 3*5 cm. longa,
Kracteae foliis omnino similes. Flores virides 3 mm. longi
solitarii axillares intra 2 bracteolas lineares valde sessiles,

bracteolis 2 mm. longis supra folii subtendentis basin proxime
sitisj bractea pedunculo tenui neque adnata; fioris lobi '5 mm.
oblongi marginibus albidis, in fructu lineari oblongi incrassati.

Antherae a dorsis lobis perianthii lobis pilorum barbula agglu-
tinatae. Ovarium cum disco quam totem florem triplo bre-
vius, ejus caverna tela expleta in qua placenta spiralis tenuis
sima ascendit. Ovula 1-3 nuda minutissima infra placentae
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apicem sessilia. Fructus glol)osu8 v. ellipsoideus, sicoate
venosus. Embrvo fusiformis.

India. Mountains of Chota Nagpur amongst grass.
The species does not appear to be parasitic on the grass

roots. The ovule on fertilization develops very fast, absorbing
the tissue in the ovarian cavity and replacing it with whit?
perisperm.

12. Tragia Gagei, Haines (Euphorbia ceae-Cmtoneae-Plunke-
netieae).

Species T. bicolori Miquel affinis, foliis oblongis fere
glabrescentibus, bracteis ovatis parvis, sepalis frnctiferis parvis
nee strigosis diflfert.

Herba volubilis ramis brunneis leviter pilosis. Folia ob-
longa abrupte acuminata basi cordata niarguie dentata-serrata,
10-18 cm, longa, subtus fere glabra supra panels setis munitis
nervis praecipuis basi 5-7, nervis lateralibus circiter 3. Petiohis
3-4 cm, longus basi apicique leviter crassus, juventute villosus.

Stipulae triangulares 1*8 mm. Bracteae ovatae I-IS mm vel
infra flores masculos quam 1 mm. minus, praeter margines
paene glabrae. Maris sepala 4 oblonga acuta. Stamina 2
antheris latioribus quam longis. Feminae sepala fructifera
2-2'4 mm. longa oblongo-oblanceolata acuta integerrima extus
puberula intus glabra. Capsula hispida 7-8 mm. seminibus
globosis 5-5*5 mm. levissimis nee chalazae tumidis brunneo-
albidis marmoratis.

India. Jungles of Orissa.

This species is scarcely stinging. The seed resembles that
of T. bicolor but is larger and is altogether different from that
of T. involucrata X.
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Nitrogen. A New Method i

By THE LATE HaSHMAT RaI.

Ill the course of his work on '' Electrolysis of Ammonium
Chloride in Aqueous Solution " the author was led to the abov&
investigation.

Kolbe (Journ. pr. Ch. 41, 137, 1847 ; Memoirs Ch. Soc.
Ill, 285, 1848) observed that on passing an electric current
through a concentrated solution of chloride of ammonium,
hydrogen was evolved at the negative pole but neither oxygen
nor chlorine at the positive pole. There is, however, nothmg
definite on record to show that nitrogen is evolved at the
anode. Moreover no quantitative analysis of the anodic
gas is to be found in the literature.

Expekimental.
Fig. 1 gives a diagrammatic sketch of the apparatus

employed. The electrodes are of smooth platinum foil. The
diaphragm is made of a porous earthenware disc, cemented
to the bottom of the cathode chamber by means of Gold-
schmidt cement. The electrolyte consists of a strong solution
of ammonium chloride. Eoth the anode and the cathode
chambers and the delivery tubes are completely filled with
the electrolyte before the current is allowed to pass through it.

After the complete saturation of the liquid with the gas,
the anodic gas is collected over water. A sample was analysed
for oxygen by Hempers apparatus, using thin and freshly pre-
pared phosphorus sticks. It was estimated that the amount
of oxygen contained in the anodic gas was less than 0-2 per
cent. The gas was tested for chlorine which was found to be
absent. This shows that the amount of nitrogen in the anodic
gas is more than 99*8 per cent.

The small percentage, i.e. 02 per cent, of oxygen in the
anodic gas may be attributed to the interaction of chlorine,,
formed at the anode, and water ;

201^ + 2H^0 = 4HC1 + 0^.

Thus it appears that, for the preparation of still purer
nitrogen, the anodic gas may be collected over caustic soda
solution which would absorb chlorine and consequently obvi-
ate the formation of any oxygen.

Primarily chlorine is evolved at the anode which acts on
ammonium chloride :

—

NH^Cl + 3CI3 = NCI3 + 4HC1.
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Nitrogen chloride is formed which again being unstable
decomposes into its elements, viz. nitrogen and chlorine.
This explains the production of nitrogen in the anode cham-
ber.

H I

FIG. I

The above affords a new method for the preparation of a
continuous supply of very pure nitrogen.

It must be noted that this method involves the formation
of nitrogen chloride, a highly explosive substance, which
constitutes a great drawback of the method.

The author desires to express
Donnan for his advice and assistance.

his thanks to Professor



21. The Purification of Indian Sesame (Til) Oil.

By THE LATE Hashmat Rai anp H. B. Dunnicliff.

Introduction.

* Til ' oil is used as an adulterant for ' ghee * and in many
cooking operations is used alone, especially in Burma, as a
' ghee ' substitute. It is used for makinir soap, anointing
the body and for burning in lamps. It finds application in
the process of dyeing silJi:, in painting, and in brightening
tinctorial results. It is also used for medicinal purposes and
as a substitute for olive oil It is extensively employed in

the manufacture of Indian perfumes. It is occasionally used
as a lubricant. In Germany, Austria and Belgium it has, for

some time, been a compulsory constituent of margarine.
Constituents of ' Til ' Oil,—' Til ' (Sesame) oil consists of the

glycerides of stearic, palmitic, oleic, and linolic acids, 78% of

the acids being liquid. It also contains special substances
as ' sesamol/ ' sesamin/ etc. It is slightly optically active
(d-rotatory "8° to 2-4^).

The objects of the experiments undertaken were :

—

(1) to attempt to bleach the oil by methods capable
of commercial application,

(2) to deodorise the oil,

(3) to harden the oil.

A studj^ of the available literature on the subject gives
no special method which has been applied to the bleaching of
this oil.

Work has been done on the hydrogenisation of the oil

showing that sesame oil, by reduction with hydrogen in

presence of a catalyst, can be converted into a hard tallow-
like substance of any desired iodine value according to the
treatment. The successful method was an application of that

<jatalyst (Lewkowitsch).
fineh

Experimental.

Before the investigation of this problem was suggested to

us bv the Chemical Adviser to the Indian Munitions Board,
Hashmat Rai had commenced a research on the subject in-

dependently and the experiments described under " Til Oil A "

were conducted by him. The samples prepared in this way
were examined after some four months. The value of this
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time factor will be easily noticeable from the results given in

the Table 1. The sample described under '' Til Oil A, No. 3
"

is really an excellent one. Exposure to the air fol: some
months has also had a marked effect on the results. This was
to be expected from a semi-drying oil.

Table 1.

The oil was mixed with excess of the material named in

column No. II and heated in a basin with stirring for from
15 to 20 minutes at a temperature well below the decomposi-
tion temperature of the oil. The basin was removed from the
flame and allowed to settle in the case of Til Oil A (unless

otherwise stated) for three and a half months exposed to the
air in contact with the substance in a dark cup-board, and in

the case of ' Til oil B ' allowed to settle for twentv hours, fil-

tered and put into closed vessels.

1

1

I
1

II III

1

IV

1

1

1

Substance with
which the oil

was treated.

1

1

Tn- Oil A
1

1

Til Oil B

No.

1

All samples except 2 (a) and
6 (a) were left in contact with the
substance mentioned in col. II
for 3J to 4 months exposed to
the air and then filtered and

bottled.

Samples were fil-

tered and bot-

tled at once.

•

1 Filtered
1

1

Control sample. Control sample.

2 Powdered bazar
charcoal.

i

;

1

1

(a) Filtsred at once. Marked
improvenaent in colour.

(6) Filtered after about 4
months. Colour as in (a). Smell
improved.

No improve-
ment in colour
or smell.

3
1

\

4 i

Animal char-
coal.

1

1

1

1

1

1

Fuller's earth,
crude lumps.

Source unknown. An excellent
i sample, nearly white. Smell
much improved and not unpleas-
ant.

No improvement in colour, taste
or smell.

Hopkins & Wil-
!
liams. Marked
diminution in

colour. Second
best sample in

this set.

No improve-
ment.

5

1

Fuller's earth,
precipitated.

t

Not tried.
1

A marked im-
provement in

colour.

The best sam-
ple of this set.
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I

No.

II

6

Substance with
which the oil

was treated.

7 I French Cxialk.

.

8 Kharya mutti.

Q & Quicklime
10

11 Air driven
through for 6
hours at 80°C.

Ill

Til Oil A

Multani mut
ti.'

IV

Til Oil B

All samples except 2 ia) and
<) (a) were left in contact with the
substance mentioned in col. II

for 3J to 4 months exposed to

the air and then filtered and
bottled.

(a) Filteredatonce, oil appeared
to become fluorescent,darker and
very viscous. Smell improved.

(6) Filtered after 4 months' ex-

posure. Very viscous, darker
and apparently fluorescent. Ap-
pears somewhat like vaseline.

Smell negligible. The sample
used in this test was somewhat
smaller than those used in the

others and the exposed layer

relatively thinner.

Ver}^ marked improvement both
in colour and smell. Taste im-

proved-

Not tried.

Xot tried

Very small change in colour.

Marked improvement in smell.

Samples were fil

tered and bot-

tled at once.

No improve-
ment apparent.

Very slight

bleaching effect.

Moderate im-
provement, in

colour.

No iraprov^e-

ment, cold or

heated.

Not tried.

' Multani mutti' and ' kharya mutti' are varieties of natu-

rally occurring Indian clay, most commonly met with in the

Indian market.

Effect of Sunlight.

In order to ascertain the effect on the oil, of sunlight in

absence of air, six test-tubes full of filtered ' Til ' OjI B and

closed with ordinary corks were kept exposed to sunlight in

the direction of East and West on the roof to secure the maxi-

mum effect of sunlight. After intervals of a week each one

test tube was removed, stored in the dark, and compared with

the original control sample of ' Til ' Oil B



324 i/ the Asiatic Society of [N.S., XV,

It was found tliat, in absence of air, exposure to sunlight

reduced the smell somewhat. There was an improvement in

colour which was more marked after the second week. There
was a slight further bleaching observed up to the sixth week.^

Effect of Air and Sunlight Combined.

A series of experiments was conducted to study the com-
bined effect of both air and sunlight on the oil.

^ig- 1 gives the diagrammatic sketch of the apparatus
employed.

A. Dropping funnel.

B. ' Til ' oil.

J//'/ -f

F

FIG. 1.

C. Cork.
D. Adapter.

Glass tube about six feet long and of {r inch inter-

nal diameter.

F, Glass shade.

G. Glass basin.

a. Cotton-wool plug to stop the formation of spher-

oidal oil-globules.

6. Cotton-wool plug to keep off dust particles without

obstructing the inflow of air.

The oil was contained in the dropping funnel A and by
adjusting the stop-cock was allowed to glide slowly along the
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slanting glass tube E, held in position by means of a clamp.
The treated oil was collected in the glass receiver G, and
poured back into the funnel A. The oil was, on the average,
run about twice a day. The samples were taken after suitable

hitervals and compared with the control sample. It was found
that, in dripping from the dropping funnel, the drops fre-

quently assumed the form of spheres which rolled down the

slanting tube and shot beyond the end on to the walls of the

covering glass. This was prevented by the insertion of the

plug of cotton-wool (a).

Exposure to both air and sunlight gave a progressive

improvement in colour.

In the first sample of oil. after nineteen days' treatment,

the oil was practicality white and the smell, tliough not absent,

was not unpleasant-

In the second sample, treatment in the same waj^ showed
moderate improvement in colour after fourteen days. The
smell was still unpleasantly apparent, though a marked im-

provement on the original sample. After 21 days' treatment

the colour further improved but the smell was about the same
as after 14 days. Twenty-eight days' exposure resulted in a

marked improvement in colour over the sample treated for

twenty-one days.

After twelve weeks' treatment the sam^^le resembled pure

glycerine both in colour and consistency. It was practically

colourless. The odour, however, still remained unchanged.

Effect of Sulphuric Acin.

' Til Oil ' was treated with a varying amount of strong

sulphuric acid at room temperature with constant shaking for

a limited period, subsequently washed with water and allowed

to settle over-night in each case, follo^yed by syphoning off

the acidic water. This process of washing was repeated several

times till the oil was free from acid.

A series of 21 experiments was conducted in four sets.

The first set comprised three experiments 100 c.c. of the

oil was treated with 1 c.c, 2 c.c, and 3 c.c. of strong sul-

phuric acid respectively and the period of acid contact before

washing with water was 19 hours. The sample number 1,

i.e. treated with 1 c.c of acid, showed improvement in colour

which was practically of the same degree as in sample No. 9.

Samples Nos. 2 and 3 were darker.

In the second set comprising six experiments 100 c.c of

the oil was treated with 1 c.c of acid and the period of acid-

contact varied from 5 to 30 minutes with an interval of 5

minutes each. Samples Nos. 4 to 8 showed no improvement

in colour but in sample No. 9 the colour was improved to the

same degree as in No. 1 of the first set.
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The third set comprised six experiments. 100 c.c. of the
oil was treated with 2 c.o of acid and the period of acid-con-
tact varied in regular intervals from 5 to 30 mmutes.

Samples Nos. 10 to 13 showed slight improvement in
colour while in samples Nos 14 to 15, there was slight! \

creased improvement
In the fourth set, comprising six experiments, 50 c.c. of

the oil was treated with 1-5 c.c. of the acid and the period of
contact varied in regular intervals from 5 to 30 minutes. No
change in colour was observable in an}- of the samples.

The control sample appeared slightly greenish. In all the
sulphuric acid experiments the greenish "^tiuge was reduced.

From the above results it is clear that low acid-contents
and long acid -contact (vide samples Nos. 1 and 9) are factors
which are helpful in the bleaching of the oil "by the acid-
process.

As regards odour, it practically disappeared in all the
samples. On warming the treated 'samples the odour comes
back and resembles that of the control sample. On cooling,
however, the odour again disappears.

Effect of Caustic Soda.

' Til' oil was treated at room temperature with different
amounts of caustic soda and for varying periods of alkali-
contact, with constant shaking. It was then wa^^hed with
water and the mixture was left overnight undisturbed in each
case. The alkaline water was syphoned off. The process of
washmg the oil with water was repeated several times till the
oil was free from alkali, phenolphthalein bemg used as an
indicator.

A series of 34 experiments was conducted in five sets.
The strength of the caustic soda solution used was 94-8 grms.
per litre. 100 c.c. of the oil was tak-n for each experiment.

,
The first three sets comprised six experiments each. The

oil was treated with 10 c.c, 20 c.c , and 30 c.c. of the standard
alkali solution resp3ctively. The period of alkali-contact be-
fore washing with water- varied from 5 to 30 minutes with in-
tervals of 5 minutes each.

In the whole series of 18 experiments the odour was prac-
tically entirely removed. In every case the colour \\as much
improved. So far as colour and odour were concerned there
seemed to be no advantage of the higher alkali-contents, i.e.
1-896 grms. and 2844 grms. per 100 c.c. of the oil over the
lower one, i.e. 0948 grm. p-r 100 c.c. of the oil. Changes bothm colour and odour were independent of the period of the
alkali-contact.

In the fourth set comprising six experiments the oil was
treated with 1 c.c. of the alkali solution (i.e. containing 0-0943
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grin, of caustic soda). The period of alkali-contact varied
from 5 to 30 minutes with intervals of 5 minutes each. The
colour, though an improvement over that of the control sample
and better than that of the acid-treated samples, did not show
any marked degree of improvement.

The fifth set comprised ten experiments. The oil was
treated with different quantities of the alkali solution varying
from 1 c.c. to 10 c.c. with a constant difference of 1 c.c. The
period of the alkali-contact, before washins: with water, was
one hour in everv case.

In samples Nos. 25, 26^ and 27, containing 1 c.c, 2 c.c,

and 3 c.c. of the alkali solution respectively, a slight progres-

sive improvement both in colour and odour was observed.
Sample No. 28, containing 4 c.c of the alkali solution, showed
a marked improvement. Samples Nos. 29 to 34, though con-

taining different and increasing amounts of alkali, exhibited

exactly the same degree of improvement both in colour and
odour. Thus sample No. 28, containing 0*3792 grm. of caustic

soda per 100 c.c. of the oil, marked a critical point in the

improvement of the oil. Further, it is obvious that the mini-

mum quantity of caustic soda required for the purification of

the oil is 0-4740 grm. j)er 100 c.c. of the oil.

A couple of experiments were performed with 1,000 c.c

of the commercial oil which was treated with an alkali solution

containing 0*5 gram of caustic soda. The oil showed an ex-

cellent improvement both in colour and odour.

It mav be noted that the above results hold good in the

case of the variety of the oil used for the experiments, and
will have to be modified slightly when applied to the com-
mercial sesame oil which is to be met with in several grad

on the market
On warming the treated samples the odour' is perceptible

and not unpleasant but of a nature quite different from that

of the control sample. On cooling, however, the odour dis-

appears.

When 'a mixture of ' ghee ' (the so-called clarified butter

in India) and the treated oil is warmed, its odour resembles

that of rancid ' ghee.' It is most likely that the odour of the

oil is masked by that of the '' ghee.' On cooling the odour of

thejoil is not perceptible. The same remarks apply to the

oil treated with sulphuric acid.

Summary and Conclusion.

The results of the investigation may be summarised as

follows :

(1) Of all the filtering materials, used for the purification

of the oil, bone charcoal and French clialk (precipi-
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tated) are the best decolorising agents. AJl of them
are ineffective as deodorising substances.

(2j Exposure to sunlight alone gives progressive improve-
ment in colour but the odour remains practically

unchanged.

(3) Treatment with air alone has a progressive decoloris-

ing effect, but the odour still persists.

(4) Exposure to both air and sunlight combined has a
very marked effect on the colour of the oil. The
smell, though not absent, is not unpleasant.

(o) Treatment with sulphuric acid reduces the colour
slightlj^ but the odour disappears ui

(6) Caustic soda acts both as a very good decolorising

and deodorising agent. The minimum quantity
of caustic soda required for the purification of

the oil is 0*4740 gram per 100 c.c. of the oil.

(7) In all the samples, bleached by different methods,
the colour more or less comes back on standing for

along period.

(8) On warming all the samples, deodorised by different

methods, the odour is perceptible. On cooling,
hoAvever, it disappears.

The experimental w^ork was done by Hashmat Rai.
V

Chemical Laboratory,

Government College, Lahore, India,



22. A Letter from the Emperor Babur to his son

Kamran.

By H. Beveridge. T.C.S. (retired).

The world OAves its knowlege of this letter to Julius von
Klaproth, the oriental scholar and pioneer of Chaghatai studies.

He published it in the original Turki in his Memoires Relatifs

a I'Asie, Vol. II, pp. 148-151, Paris, 1826. Previously to this

he had published at St. Petersburg in 1810 in his Archiv for

Asiatic Literature, Vol. I (all that ever appeared), an article on
Babur's Memoirs, and had given there a translation of Babur's
description of Ferghana. Another German scholar, Dr. George
Jacob Kehr, saw the letter to Kaairan, nearly a hundred y^axs

before Kla2)roth did : see the R.A.S.J, for 1909, p. 454. Kehr,
ap2>arently, was the first European scholar who .studied Babur's
Memoirs, and the work he did upon them was most important.

Mrs. Beveridge has given some account of him in an article in

the R. A.S.J- for 1900, p. 467. He was born in 1692, and in

1731 he became Professor of Oriental languages at St. Peters-

burg. In 1737 he made a complete cop3' of a Turk! MS of

the Memoirs, and as his original has disappeared, this copy is

the onlv source of Ilminskv's edition of 1857, and of the

French translation by Pavet de Gourteille. Two years later

(1739), Kehr made a Latin translation of the Memoirs as far as

908 A.H. (1502-03). Presumably this is now in St. Peters-

burg. (R.A.S.J. for 1908, p. 828). It is bound up in two
volumes, and apparently, in Kehr's time it contained some
detached documents which either no longer existed when Klap-
roth examined the volumes, or which he overlooked. At least

he has only noticed the letter to Kamran, and does not men-
tion the curious passage in which Babur refers to Kamran's
mother-in-law (see R.A S.J., p. 830). Perhaps, however, this

is because the passage only exists in Kehr*s Latin translation.

Both Kehr and Klaproth give the note describing how the

Baburnama came into the possession of an unknown owner in

957 AH. (May J 550).

Of the two articles of Klaproth's dealing with the Babur-
nama, the second, that is the article of 1826, is much the most
interesting, as it contains Babur's letter to Kamran, in original

and in a French translation and also gives valuable informa-

tion about the Bokhara MS. which seems to be the oldest

existing MS. of the Babur-Memoirs. A Turki note at p. 135

of Klaproth's article shows that the Bokhara MS. was at least

as old as May 1550, i.e. only about twenty 3'ears after Babur's

death, for on that date it was given to an unnamed traveller of
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rank, in Simaii Tau at a road -station called Haji Tash. This
note is also given b\^ Kehr, in a Latin translation, and it is

curious that neither he nor Klaproth explains the enigmatical
words Simau Tau. There is a place called Simau Tau in Asia
Minor which possibh^ may be the place where the gift was
made. See infra. There is also a Hajl Tash marked on the
maps of Badakhshan. The note cannot, I think, be by Hu-
mayiin. The bad spelling of the word Haji is against this and
also against the notion that Kamran was the writer. It seems
probable that the donee was on his way to Bukhara and that
he carried the MS. there, for another Turki note shows that it

was bought at Bokhara many years afterwards by a member
of the suite of Florio of Beneventum (?) who was the ambas-
sador of Peter the Great about 1721.

I now proceed to give translations of the note of the Rus-
sian Muhamuiadan who acquired the Bokhara MS. and of
Babur's letter to his son Kamran.

Translation of the TurkI note of TImur Pulad in the
Bokhara MS.

''This book of the Baburnama was purchased by me Timur
Pulad {Pulat in text, it means steel) s. Mirza Rajab s. Pai-
chin when I came to Bokhara in company with Florio Beg
Banivin {Beneventum ?), the Russian ambassador of the great
king (the Czar), who is the crown of the Sun and the ruler of
soldiers brave as leopards, and numerous as the stars. May
the purchase be fortunate !

''

Note.

Klaproth gives 1718 as the date of the dispatch of the
embassy, but it appears from Schuyler's book on Turkistan
that the period of the embassy was 1721-25. Peter the Great
died on 28th January, 1725," aud apparently Florio did not
return to Russia till after the emperor's death. From Klap-
roth's note in the article of 1810 it appears that the Turki note
of 957 AH. is at the end of the Baburnama MS. The letter to
Kararan says nothing about the dispatch of the Baburnama.
It may have gone separately and later. Nor does the letter
say anything about the poisoning of Babur, or about the send-
ing of Ibrahim's child. The attempt to poison Babur took
place in December 1526, eight or nine months after the battle
of Panlpat. Ibrahim's son and mother were sent to Kamran
in January 1527. The Fathnama spoken of in the letter is

not the one drawn up by Shaikh Zain for the victory over
Rana Sanga. It is an earlier one written shortly after the
battle of Panipat. and which we have not got, there being jig

copyof it in the Memoirs. It follows, I think, that the letter
to Kamran was written in 932 A.H. and probably in April or May
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1526. Kamran was set to work by his father on the cave of
Qandahar in 928 A.H., and I think he stayed there several
years. But Babur's letter shows that Kamran was not always
there. He had just returned to Qandahar from some expedition
when Babur wrote to him. It may have been on one of these
expeditions that he was defeated by the Rajputs, if their
chronicles are correct. He was in Balkh, or was going therein
935 A.H. See Haid. MS., pp. 348 and 350, and the translation
thereof, pp. 625-626, It was, perhaps, in 953 A.H. that he
made over Qandahar to 'Askari.

Apparently, the construction of the vault in cave, at
Qandah

Note.

As I have stated, only one. volume of Klaproth's Archiv
ever appeared. His article No. IV is interesting as being the
first attempt to introduce Babur's Memoirs to European schol-
ars. There is a copy of the Archiv in our Society's Library,
it having been presented in 1815 by tlie Emperor of Russia,
and there is a copy in the British Museum. The honour of

being the first person to publish an extract from the Memoirs
'

in the original Turki or Chaghatai is due to an Englishman,
viz. the brilliant Jewish scholar Arthur Lumlev Davids. He
was born in Hampshire in 1811, and died of cholera in 1832.
A few weeks before his death, he published a Turkish Grammar
accompanied with extracts in Turkish and Chaghatai, and
among the latter was Babur's description of the city of Samar-
kand which occurs under the year 903 (1497-98) of his Memoirs.
Four years after her son's death, his mother published a
French translation of his work, and this is the only edition

that I have seen. The extract occurs at p. 188 and is taken
from an MS. then belonging to the East India Company but
which had originalh" belonged to the poet Leyden, and so is

catalogued as part of the Bibliotheca Lej'deniana. It is not
known how Lej^den obtained it, but probably it is a cop}^ of

the Tippu Sultan or Mysore Baburnama which is now in the

x4siatic Society of Bengal's Library. Neither the A.S.B. copy
not Leyden's has anything to do with the Elphinstone copy of

the Memoirs which there is good reason to believe that Leyden
never saw. Elphinstone thought he had lent his copy to Ley-
den and that it had gone to Java, but apparently it had never
left his own shelves at Poonah.

Translation, fkom the TurkI, of the hortatory letter
SENT FROM InDIA BY KiNG BaBUR THE GhAZI, R.LP,,

to hls son MIrza Kamran at Qandahar.

''My dear, honoured and auspicious son Mlrza Kamran
Bahadur. After sending j'ou m}^ love, I desire in the first
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place to express the peace of my soul and the delight of my
heart at hearing that you yourself, your foster-brothers, your

saddle-comrades, and your other intimates, have returned to

vour old studies.*

-J record in this paper a hundred thanks to Almighty God

for this favour. I trust that you will continue in your good

way and that you will acquire abilities and graces and even-

tually attain to excellence. See that you fall not away from

the good course, and that you bear in mind the words of his

holiness Khvvaja Hafiz. ''Old men speak from experience

''Yes, I say unto you, my child, give ear to the instructions of

the aged."

I hear that those Chaghatais who stayed in Herat after

the death of Sultan Husain Mirza, R.I. P., became yet more

allied with the people* of Khurasan, and so became alienated

{qupuh- ; from their old ways in Transoxiana). They developed

much ability, and acquired graces, (but) though the Khura-

sanls are a pleasant folk, and there can be no question about

their cleverness, there is doubt about their religion, and their

principles, and they are a nation of make-bates and agitators.

•The sons are alienated from the fathers, and the fathers from

the sons. Do not be deceived by their plausible ways, and for

your own safety's sake, do not let them get out of hand.

xAmong the Turkish tribes there is a house which observes

the Gurgan customs {torn gurgan) and in which the fathers

have been for generations the chiefs'^ of actions, while the

mothers have been the chiefs of domestic matters. Thej^ have

served our family with life-long devotion. In heat and in

cold, at home and abroad, they have not for a minute, or the

twinkling of an eye, swerved from their duty, and have always

done good service. Study this family, proceeding steadily

along like a good roadster,^ and select from it, after examina-

tion, your chief minister [vakil matlaq). Do not neglect this.

As for young men, do not let yourself act according to their

words and don't put any affairs into their hands. Act accord-

ing to the opinions of thoughtful Begs who are of lofty mind,

and who honestly express their opinions [qaraju. See P. de C.

Diet,, p. 417 s.v. qaraji). Never neglect the sentiments of those

who have been versed in business, and in deliberations, and

1 adbaq aqurgha, T am not sure of the meaning.
2 qui haaklaghan. See P. de Courtelle's Diet., pp. 150, 151 s.v. bash-

lamaq- The word bashlagan occurs again, p. 150 of Klaproth's article

nine lines from foot. Can the family have been that to which Bairam

Khan belonged, and be descended from the 5 or 6,000 Turkamans who
entered the service of Babur's grandfather T Can the two women who
accompanied Babur's flight from Samarkand in 1502 (Haid, f. 95) have

belonged to it ?
i i.

iJ iakkmka, thelakkin of P. do C. Diet. 115. Perhaps the whole ph

is ''putting him (the prospective candidate) on his trial as if he were a

horse, and you wanted to see if he ambled well." See also Zenker, p. 55,
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discussions! Be not misled by flatterers and plausible people.
Should they chance to say anything to the purpose, hear it,

see it and perpend it. It may, however, happen that what at
first looks sound turns out to be a quite old drum and so a
thing to furnish sorrow to friends and laughter to foes. (Per-
haps there is an allusion to the story of the Fox and the Drum
Anwari Sohaili, Eastwick's translation, Story VII of Chap. I.)

Discriminate {tanih, having recognised) between friends
and foes. As the verse has it, '*In the flowerbed, a flower,
in the thornbrake, a thorn."

As regards {taqi, again, item) the Qandahar army, it is a
militia {ihshdm). Donotaccept a recruit on the recommendation
of an ordinary' person of no particular importance, but in
case of necessity appoint any one that you think fit. Ob-
serve the procedure of the leaders of assemblies, follow the
rules and ceremonies of the Gurgans {tora iawaqa gurgan fuzuk

;

see P, de C. Diet. 240, s.v. tawaqa and Haid MS., 237*) ; be
hearty and frank with \'our well-wishers, and speak politely to
people in general. Set out on an expedition after full prepara-
tion. Listen to everybody, and get acquainted with every-
body whether they are far off or near at hand. As for insignifi-

cant and meanly-born people, do not educate them or employ
them in state-aff^airs, even though they be well-dispositioned
and possessed of ability. As his Excellency Shaikh S'aadi has
said: "A nobody does not become somebody by being edu-
cated. Tulips grow in gardens, weeds and thorns in saline

soil." Hazrat Maulana Jami's verse is well known :
'' A really

worthless person does not become efficient by change of circum-
stances. Transpose the words sag magas (dog fly) the heart (of

the beast) still remains sag-magas.
The people of Transoxiana are simple, but when thej^ have

brains they are worthy of trust and of office. By the in-

citement of that orb of the night, that candle of light and
majesty, that eloquent nightingale of the flower garden—Haz-
rat Khwaja Ubaid Ullah, who has rendered help, through them
(the people of Transoxiana) you have become a disciple and a
companion, and been called the son of a Padshah. See that
you do them due honour and that you make no short-coming in

this. (For) "' They who dwell within the portals of Love love
even the name of the Beloved.

As for the affairs of India, you will learn them from the
Bulletin of Victory, The son of Ibrahim who was the king of

1 Naturally, Klaproth did not know the technical word ihsham, nor
the Chaghatai expression klchtlcTcartm , See Irvine's Army of the Indian
Moghuls, p. 160, for the first word, and P. de C.'sDict. A5% for klchtkkarim

,

See also Haid. MS., pp. 270 and 294-95*. P. de C.'s Diet, is earlier than his

translation of the passage in Ilrainsky where the words occur, but I do
not think the translation in the latter an improvement.
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India, has fallen into our hands. I have sent (the Bulletm) to

you, my dear son, hi order that you may become acquainted
with its contents. Hereafter whatever occurs will be reported

to vou. Goodbye.

Note.
w

It seems strange that Babur should be so empliatic on
warning his son against the Khurasanis, for the boy was at

Qandahar and not likely to have many dealings with Persia or

the Persians. Perhaps, the explanation is that Babur is replying

to some enthusiastic expressions of Kamran about the Persians

in a letter to which Babur's is a reply. Babur's letter is inter-

esting on account of its domestic and affectionate character^

and of its numerous quotations. It is a more natural and more
pleasing letter than the somewhat pedantic and fault-finding

one to Humayiin.^ It is in some places a difficult one, and I

am not sure if I have always caught the meaning. Klaproth's

French translation is a very good one to have been made in

the early days of Chaghatai studies, and by a man who had
not access to a Turki dictionary. It has been very useful to

myself. Klaproth states that in the MS. he saw in St, Peters-

burgh, Babur's letter preceded the Memoirs, At p. 135 of his

article he giv^es the note dated 1550 which mentions the acqui-

sition of the MS. by a former owner.
As for the station Ha'jl Tash which is mentioned in the

note of 957 A.H. I am inclined to think that HajT Tash may
mean Haji Bek Tash the legendary founder of the Janissaries

(see Ency. of Islam, No. XI, p. 691) and that the station was
somewhere in Asia Minor and in what may be called the Bektash
country. There is a Simau Tau or mountain range, and there

is a Simau (it seems to be both a village and a range of moun-
tains) marked on Keith Johnston's map of Turkey in Asia. It

is almost due south of Constantinople and Brnsa, and on a line

with Mitylene. It is S.W. Kutaya. There is a takkaya or

shrine at Eski shahr. The unnamed traveller mav have been
on his way from Constantinople or Smyrna.

Lest the existence of an interesting vocabulary should be
overlooked, I desire to notice here that the third volume of

Klaproth's ^ilemoires Relatifs contains at pp. 113-256 a curi-

ous list of words in Latin, Persian and Coman. They come
from a MS. left by the poet Petrarch to the Republic of Venice
in 1303. The Comans are a nation or tribe inhabiting the

northern shores of the Black Sea, and their language is allied

to Turkish.

H. Beveridge.
2Qth July, 1919.

I Babur's Memoirs, Leyden and Erskine's translation, p. 390.



JULY, 1919.

The Monthly General Meeting of the Societv was held on
Wednesday, the 2nd July, 1919, at 9-15 p.m.

Mahamahopadhyaya Haraprasad Shastri, C.I.E., M.A.^
F.A.S.B., President, in the chair.

The following members were present

:

Maulavi Abdul Wall, Dr. N. Annandale, Dr. P. J. Bruhl,
Dr. L. L. Fermor, Mr. G. H. Graves, Mr. J. Insch, Mr. H. W. B.'
Moreno, Dr. Satis Chandra Vidj'abhusana.

Visitor :—Mrs. Insch.
#

The minutes of the last meeting were read and confirmed.

Twenty-three presentations were announced.

The President announced that Dr. F. H. Gravely had been
appointed Biological Secretary of the Society in the place of
Mr, S. W. Kemp resigned, and that Major C. L, Peart had been
appointed a member of Council.

The General Secretary reported that Lieut.-Col. Sir S. G.
Burrard, K.C.S.I., and Babu Kedar Nath Dutt, ordinary
members, had expressed a desire to withdraw from the Society.

The following gentlemen were balloted for as ordinary
members :

—

Babu Pramatha Nath Banerjee, M.A., D.Sc, Lecturer,
Calcutta University, proposed by the Hon. Justice Sir Asutosh
Mookerjee, seconded by the Hon. Dr. A. Suhrawardy; Bahi
Pramatha Nath Banerjee, M.A., B.L., Vakil, High Court, 116B,
Harish Mukerji's Road, Calcutta, proposed by the Hon. Dr.
A. Suhrawardy, seconded by Dr. Satis Chandra Vidyabhusana

;

The Hon'ble Naivahzaddh Amin-ul-Islam ^ Khan Bahadttr, B,L.,
Inspector-General of Eegistration, Bengal, proposed by the
Hon. Justice Sir Asutosh Mookerjee, seconded by the Hon. Dr.
A. Suhrawardy ; Mr. Z. Zafar Hasan, Assistant Superintendent,
Archaeological Survey of India, Delhi, proposed by Mr. R. D.
Banerji, seconded by Dr. Satis Chandra Vidyabhusana.

The following gentleman was proposed as an associate

member :

—

H. Bruce Hannah, Esq., Bengal Club, Calcutta.

The following papers were read :

1. Hindu Astronomical Deities.—By G. R. Kaye
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2. Note on Ancient Romic Chronology.—By H. B. Hannah.
Communicated by Sir Asutosh Mookerjee.

The reading of the following papers was postponed :

1. Interaction of Phosphorus Halides and arsenious^ and

arsenic Compounds.—By Nagendra Nath Sen. Coynmunicated
hy the Physical Science Secretary.

2. Notes on the Panchet Beptile.—By Hem Chandra
Das-Gupta.

+

3. Note on a Mammalian Fossil from Bhavanagar

{Kathiawar),—By Hem Chandra Das-Gupta.

<>

SEPTEMBER, 1919.

The Monthly General Meeting of the Society was held on

Wednesday, the 3rd September, 1919, at 9-15 p.m.

Mahamahopadhyaya Hakaprasad Shastri, C.I.E.3M.A.,

F.A.S.B., President, in the chair.

The following members were present

:

Maulavi Abdul Wali, Mr. S. N. Bal, Dr. P. J. Briihl, Babu

Nilmani Chakravarti, Miss M. L. Cleghorn, Dr. H. H. Hayden,

Babu Narendra Kumar Majumdar, Mr. Johan van Manen, Mr.

R. D. Mehta, Mr. H. W. B. Moreno, Raja Bhupendra Narayan

Sinha Bahadur of Nasipur, Babu Ganapati Sircar, Dr. Satis

Chandra Vidyabhusana.

Visitors :—Mr. C. Cleghorn, Miss 0. Cleghorn.

The minutes of the July meeting were read and confirmed.

Forty-five presentations were announced.

The General Secretary reported that Col. H. T. Pease,

C.I.E., Miss R. Guha, Prof. E. J. Rapson, Mr. H. G. Tomkins,

Sir John Woodroflfe, Kt., and Mr. E. R. Watson, ordinary

members, had expressed a desire to withdraw from the Society.

The General Secretary reported the death of Nawab

Haji Mahomed Ishak Khan, an ordinary member of the

Society.

The General Secretary also reported the death of M. Jean

Gaston Parboux and Prof . John Wesley Judd, Honorary

Fellows of the Society.

The following gentleman was balloted for as an associate

member :

—

H. Bruce Hannah, Esq.
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The following gentlemen were balloted for as ordinary
members :

—

w

Bahii Devi Prasad Saksena, Sub-Deputy Inspector of

Schools, Farnikhabad, U.P., proposed by Babu Munna Lai,

seconded by Lala Sita Ram ; Mr, Kastur Chand Vyas, The
Bikaner Trading Coy., 81, Clive Street, Calcutta, proposed by
Mahamahopadhyaj^a Haraprasad Shastri, seconded by Babu
Punchanon Mukhopadhyaya ; Mr.Moham7nad SanauUa, M.Sc,
F.C.S., Archaeological Department, Indian Museum, Calcutta,

proposed by Dr. B. L. Chaudhuri, seconded by Dr. Satis Chandra
Vidyabhusana.

F

The following papers were read :

L The Purification of Indian Sesame {Til) Oil.—By
Hashmat Rai and H. B. Dunnicliff. Communicated by

De. J. L. SiMONSEN. *

2. Note on Nitrogen, A new method of Preparation.—By
Hashmat Rai. Communicated by Dr. J. L. Simonsen.

3. On the Rationalisation of Algebraic Equations.—By
Nripekdra Nath Chatteejee. Communicated by Sie Asutosii

MOOKERJEE.

4. Radiation Pressure : the fallacy in Larmor's proof. By
E. G, Barter.

5. A Letter from the Emperor Babur to his son Kdmran.
By H. Beveridge-

All these papers have been or will be published in the

Journal.

—o

NOVEMBER, 1919.

The Monthly General Meeting of the Society was held on

Wednesday, the 5th November, 1919, at 9-15 p.m.

Mahamahopadhyaya Haraprasad Shastri, C.I.E., M.A.,

F.A.S.B., President, in the chair.

The following members were present

:

Dr. N. Annandale, Miss M. L. Cleghom, Rev. Father

E. Francotte, S.J., Mr. H. G. Graves, Mr. Johan van Manen,

Mr. H. W. B. Moreno.

Visitors :—Mr. C. Cleghom, Miss 0. Cleghom

confirmed.

September and

Thirty-one presentations were announced.
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The General Secretary reported that Lieut.-CoL J. Stephen-
son, I.M.S., had expressed a desire to withdraw from the
Society.

The General Secretary also reported the death of Rai
Bahadur Monmohan Chakravarti and Mr. James Crawfurd,
ordinary' members of the Society.

The President announced that Captain Sir George Duff-
Sutherland-Dunbar, Bart., and BabuMritunjoy RaiChaudhury,
being largely in arrears with their subscriptions, their names
would be posted in accordance with Rule 38.

The President also announced that Mr. Johan van Manen
had been appointed a member of the Library Committee.

The following three gentlemen were elected ordinary
members during the recess in accordance with Rule 7 :

The Hon. Mr. J. T. Marten. I.C.S.
Babu Ganesh Datta Vyasa, Kavyatirtha,
Babu Ram Bubu Saksena.

The followmg gentlemen were balloted for as ordinary
members :

—

F. A. Larmour Esq,, Merchant, 60, Bentinck Street,
Calcutta, proposed by Lieut.-Col. D. McCay, I.M.S., seconded
by Dr. W. A. K. Christie ; E, H. Pascoe Esq., Superintendent,
Geological Survey of India, Calcutta, proposed by Mr.
A. H. Harley, seconded by Dr. W. A. K. Christie ; J. S. GamhUr,
Esq,, Professor of Persian, Samaldes College, Bhavnagar
(Kathiawar), proposed by Dr. W. A. K. Christie, seconded by
the Hon. Dr. A. Suhrawardy ; Raj Guru Uemraj, Raj Guru to
the MaharajadhiraJ of Nepal, Dhakatal, Nepal, proposed by
Mahamahopadhyaya Haraprasad Shastri, seconded by Dr.
W. A. K. Christie

; Bahu Shyam Narayan Singh, B.A., Personal
Assistant to the Commissioner of Muzaffarpore, proposed by
the Hon. Justice Sir Asutosh Mookerjee, seconded by Babu
Girindra Nath Mookerjee ; Babu Bahoolal Mayashanker Dube,
Head Master, Crawford High School, Kanker,C.P., proposed by
Rai Bahadur Hiralal, seconded by Dr.. W. A. K. Christie

;

Babu Pramatha Nath Misra, Pleader, Malda Judge's Court,
Malda, proposed by Dr. B. L. Chaudhuri, seconded by
Dr. Satis Chandra Vidvabhusana.

Mr. Johan van Manen exhibited a collection of Lepcha
manuscripts.

The General Secretar}^ on behalf of Mr. K. A. K. Hallowes,
exhibited some neolithic stone axes from the Pakokku District,
Upper Burma, and read the following note on them ;

During a visit to the Pakokku District, Upper Burma, in
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December, 1918, I observed a large number of neolithic stone-
axes and other objects of interest between Kyauksauk and
Taungya, in the Myaing Township, at a point ^situated 1830
feet due north of the latter village.

At this locality, along a length of one furlong in a direc-
tion running N. 65^ W., were obtained the following objects
lying loose on the surface of the soil , which here thinly- covers
the Irrawaddi Sandstone series, and forms cultivated fields

:

(1) highly polished neolithic stone-axes, which the microscope
shows to be composed of siliceous schist containing a little

chloritized sericite ; the material of which these are formed
must have been brought from afar, from some such area of
crystalline rocks as that existing west of Yesagyo, in the
Pakokku District, or E. of Yamethin; a corroded fragment of
a copper vessel was discovered along with them, (2) teeth and
bones, which my colleague Dr. Pilgrim, who has kindly ex-
amined them, finds to be the remains of oxen of quite recent
times, since they exhibit onlj^ a small degree of fossilization,

(3) a small long cylindrical stone, with a hole at one end,
which may have been some sort of neck ornament, and finally,

(4) wrist-bangles of somew^hat crude design, made of polished
serpentine.

The Thugyi, or head-man of Kj^auksauk, informed me
that the locality was, in early times, the site of an ancient
Chin village. It is probable, therefore, that the teeth and
bones are the remains of oxen owned by these Chin villagers,

and that the stone-axes, w^hich are Neolithic and post-Pleisto-
cene, belonged to their prehistoric fore-fathers, who, also, ages
ago, possibly occupied the same site.

<>

DECEMBER, 1919.

The Monthly General Meeting of the Society was held on
Wednesday, the 3rd December, 1919, at 9-15 p*m.

Mahamahopadhyaya Harafeasad Shastri, C.I.E-, M.A.,

F.A.S.B., President, in the chair.

The following members were present

:

Mr. W. E. Andrew s. Dr. N. Annandale, Miss M, L. Cleghom,
Rev. Father E. Francotte, S. J., Mr. H. B. Hannah, Mr. H, W. B.

Moreno, Dr. Satis Chandra Vidyabhusana.

Visitors :—Mr. C. Cleghorn, Miss 0. Cleghorn.

The minutes of the last meeting were read and confirmed.

Thirty presentations were announced.
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The General Secretary reported that Babu Charu Deb
Banerjee had expressed a desire to withdraw from the Society.

The General Secretary also reported the death of
Dr. Amrita Lai Sircar and Mr. V. Subramania Iyer, M.A,.
F.L.S , F.Z.S., ordinary members, and Lord Rayleigh, an
Honorary Fellow of the Society,

The following gentleman was balloted for as an ordinary
member :

—

N. C. Sen, Esq,, Bar-at-law, Judge. Small Cause Court,
proposed b}^ the Hon. Dr. A. Suhrawardy and seconded by the
Hon. Justice Sir Asutosh Mookerjee.

The following papers were read :

A Loom used by the Gaodar Herdsmen of Seisian.—By
N. Annandale.

The Utility of desiccants in Electrostatic measurements,—By
V. H, Jackson and A, T. Mukerjee.

Improvements in measurements with Quadrant Electrometers

^

Part II. Simplified arrangements for accurate and continuous
work.—By V. H. Jackson and A. T. Mukerjee,

+

These three papers will be published in the Journal.


