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would be of anything like so great a range as that just found, a range
from maximum to minimum of about 11per oent. of the mean heating
effect.

XV1TT.-On

probuble Changes i n the Qeography of the Punjab and its
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[Beoeived 30th September ?Bead

(With a Map-P1.
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XIX.)

Introductory.-Of all the problems with which we are brought in
contact when we try to unravel the ancient geography of India, none
surpass in interest or difficulty those connected with the rivers of t h e
Punjab and Sind. Both interest and difficulty result from the fact that,
previous to the advent of the English, all civilization and every invader
have entered India from the North-West, and their difficulty from the
that appear to have taken place in the courses of these rivers
awing the last three thousand yearn. It cannot be said that this snbject
has been neglected by previone writers on the ancient geography of India,
but their efforts have mainly been addressed to the identification of towlls
or countries, and their references to the rivers are often marked by a n
ignorance, or neglect, of the fundamental principles of physical geology ;
yet the matter is one on which the geologist mnst be heard as well a s
tho scholar, for, whatever dependence may be placed on history or
tradition, the conclusions that are drawn are only valid so long as they
are possible, and no one that has not studied the mode of action of
rivers on a geological basis can decide whether any particular change in
the course of a river, of which there appears to be historical indication,
can or cannot have taken place.*
Throughont the following paper, I am largely indebted to the author of a n
anonymous esaey in the Calcutta Review, on the " Lost River of the Indian Desert
(vol. lix, pp. 1-29, understood to be by Surgeon-Major C. F. Oldham). I a m
indebted to this writer for having h t drawn my attention to the subject, for having
snggested most of the opinions supported in the following paper, and for many of
'the references given below. I have, however, except where the contrary is expressly
stated, verified them in every case ; and, to save wearisome ropetition, I mnst rcqneat
all who wish to see how little I diverge from the opinions oxpressed by the writer
referred to, and to what extent this paper goes beyond the matter he has treated
of, t o compare t h e two, promising that the p e d of the article in the Calcutta
Beview will prove anything but e waste of time.
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I. On the Ancimt Course of the Indus through S i d - I t is generally
supposed, and the supposition is supported by authority, that the Eastern
N a m marks an old course of the Indus, aud tliat it was down this now
hrts
dcserted channel that the fleet of Alexander sailed. This snpp~sit~ion
been adopted by General Cunninghsm in his ' Anciex~t a e o g ~ a p h ypf
Inctia,' where the capital of the king Ynsikanus according to Stmho,
Diodorus, and Arrian, or of the Musikani according to Cnrtius, is
identified with the town known in more modern times an Aror or
Alor. He says that the ruins of Aror are situated '' to the south of
a gap in the low range of limestone hills, which stretches from Bhakar
towards the south for about twenty miles, until it is lost in the broad
belt of sand hills which bound the NBra, or old bed of the Indus, on
the west. To the north-east i t was covered by a second branch of the river
which flowed nearly a t right angles to the other a t a distance of three
miles. A t the accession of Rnjah Dahir in A. D. 68d the latter wae
probably the main stream of the Indna which had been gradually
working to the westwards from its original bed in the old NSra."
Leaving hie fleet a t Alor, Alexander* marched against Oxycanns or
Portikanus, or, acoording to General Cunningham's identification, L:LI*~Rna, and-Sindom4na or Sehwan, and from Sindomtina he " marched back
to the riveis where he had ordered his fleet to wait for him. Thence descending the stream he came on the fourth day to " a town which the
General identities with Brahmanabad, notwithstanding that by his own
confession this lies twenty miles west of the Eastern N t h down which he
has just declared that Alexander gailed. General Cunningham's identifiation of this town, the Harmatelia of Diodorus, with Brahmnnabad
seems to be satisfactory, but the more thoroughly this is the cnae the
less likely does it seem that the Eastern Narra can mark tho course
of the Indus when Alexander sailed down it.
But there are more important objections than this. After leaving
Harmatelia, Alexander sailed dowu the river to Pattaln, which General
Cuuui~l~llam
idelltifies with the modern Haidambad, and from thence he
sailed to the sea by two different courses, one of which took him to near
Karachi, tho othor to the Ran of Kachh. I t seems clear that Alexander's
historians placed the head of the D e l b a t or near Pahla, which crtunot
have h e n much further from the 80%than Haidarabsd, for Onesikritns
sajs that all three sides of the Delta wore equal? ; in any case it was
below Harmateleia. But as Harmateleia and ~rahmanabndare tho samo,
. and, as this place lay twenty miles west of the Eaatcrn Nnrm, thc I ~ d u s
must in some manner have broken westwards from the bed of the N a m
Grmningham, A a c i e d Geography of India, p. 267 at
t Cunningham, op. cit., y. 283.
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and wandered over higher pound. I n the text there is nothing to shew
that General Cnnninghm ~pprecintedthis difficulty, but in the map a
ct *mpromiseseem8 to LC attelnpted wbcli, tlie usual fate of such attempts,
c:Ln hnrdly be called satisfactory. I any seorns, for in this map-as in all
t11e maps illustrating the work, but more conspicuously in this-an
any distinguishing mark,
attempt has been made to represent,
both the present nnd the ancient conrses of the rivers. On tlie map in
t
of the I r ~ l u s )" leaves
q u e s t i o ~(No.
~ IX), the " Narra R. ( u ~ ~ c i e ncourse
the existing course of the Indus about thirty miles north of Aror and
flows nearly due south to J a l i m , whence a course is marked running S. W.
by Brahmanabad to Patala. From Jakrao, another course divergca to the
6. E., and, after reaching the latitude of h k o t , turns S. S. W. and
flows into the Ran-or perhaps into a lake, for it is by no means clear
whether General Cunningham supposed the Ran to have existed in
Alexander's t i m e e s h o r t l y after joining a branch of the Indns which
flows 8. 5.E. from Patala, but whether this eastern line is snpposed to
mark an ancient course of the Indus or to represent the dry bed of the
N:~rrais not clearly shewn, but either supposition would be equally impossible. The accounts of the A ~ a bhistorians and geographers shew
tbat from the 8th oentury the Indns flowed past Mansura, until, in the
13th century, it abandoned this course for one further to the west, which
it has since maintaiued, and the supposition tbat the Eastern Narm
rnai~Lsthe ancient course of t,he Indus lands ns on one of the horns of
s dilemma, for, if the Indus flowed down tho Narra as far as Jakrao,
and the present continuation waa then in existence, i t is inconceivable that the river should have loft this lowlenci to wander up hill,
through the higher land to the west; nor, if this line is mennt to represent the present channel of tho Ensbru Narra, which did not exist
iu Alexander's time, is it porsible satisfactorily to explain the excavation
of this channel. I have not written tlle above in enp spirit of captious
criticism, but merely to shew the difIiculty that attaches to the elucidatiou of tho ancient geography of Sind if we accept tlie prevalent iJea,
inconsistent as i t is with the known pri~lciplerrof pi~ysicalgeogra~hy,
that the Eastern Narra represents an ancieut c o u m of the Ldus.

5 2. The Indus in it,s course through Sind flows between banks that
are raised above the genenl level of the country, which slopes R W ~ J on
either side. This is a featsure common to all rivers which are mising.
the level of their alluvial plai~lsby the deposit of silt, but, a t Bukkur,
the Iudus exllibits a feature which is exceedingly rare, if not without a
pn~ullel,in thcl cnse of auy other river, for hero it flows a t the higher
level t h o u g h a gap in a low range of bills surrounded on either side by
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alluvium a t a lower level than that of the river where it passes through
the gap. I t is difficult to give any satisfwtorg explanation of this
feature if we suppose the Indus to be the only river that ever flowed in
this region, but I hope to shew that there are both historical and geographical indications of the former existence of a river which flowed
to the Ran of Kwh, independent of the Indua, and, if we admit its
existence, the following hypothesis may he offered se a possible oxplenation of the existing peculiarity in the conrse of the Indns.
I n former times, the Indns wandered over the plain which surronnds
the Khairpur hills, raising the level of the soil on either bank till it
broke away into the low ground on one side or the other, and so by
degrees raising the level of every part ; during the latest phrtse of this
process, previous to the origin of- the existing conditions, it flowed east
of ite present conrse and, having raised the level of the ground there,
wandered away westwards ; by this time the surfuce of the alluvinm
had been raised till i t was level with a gap in the Khairpur hilla a t
Rohri, and, aa the alluvium south of the ridge wonld probably be a t a
couiderably lower level than on the north side, the waters of the Indue,
having once found an outlet through thie gap, wonld soon establish a
permanent course for themselves. If then we assume that the other
river inatead of depositing silt and raising the level of its alluvium was
an eroding stream, we may suppose that it gradually worked westwarda
till it reached the present situation of the Erntern Narra and exoawted
that channel: the flood watera from the Indua would smooth off the
slope between them, and, had the process continued, there can be little
donbt that the Indus wonld soon have broken away into this law lying
channel, had not the other river, owing to a change of course in ite upper
reaches, dried up before this happened. It may seem strange that two
rivers should have flowed EO close to each other under such different
wnditions, but i t mnst be remembered that, if the second river wns
small in comparison with the Indus, it may well have deposited all ite
silt higher up its conrse, and consequently have had none to deposit
when it reached the latitude of Rohri.
So far I have merely proposed a possible hypothesis to account
for the known peculiarity of the conrse of the Indns, but I hope to be
able to shew that there is both historical and geographical evidence
of the former existence of this second river.

$ 3. The commonly accepted opinion that the Ertslatern Narra marks
the former course of the Indus is no doubt due to a prevalent tradition to
that effect among the natives of the oonntry ; but i t mnst be borne in
miud that these traditions often arise frpm an endeavour to explain
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known phenomena, and that when they have their origin in 'historical
fact, this haa become so modified by the alteration inherent in oral
transmission, not to mention that resulting from a ohange from prose
to verse, that i t is impossible to separate the original fonndation of
fact from the superstructure of fable. Nevertheless, ns no tradition
ever arose without some foundation in faot, whether an historical
occurrence or a phenomenon requiring explanation, these legenda
must not be neglected, but rather regarded as valuable hints as to
the direction that research should take, although they can never be
appealed to as proof. But even legend throws some doubt on the
correctness of tho common idea, if we may believe the following quota. tion from the Tarikh-i-Tahiri. After mentioning the size of the ruins
of Muhammad Tur, the capital of the Snmm chiefs of Sind, he gives
the following account of its destruction: "The cause of the ruin of
the above-named oity and its dependencies which had flourished betweon
900 and 1000 yeam was as follows. Below the town of Alor (Aror)
flowed the river of the Panjab whioh was known as the Hhkra, Wahind,
Ilahan, and by others, for it chankes its name a t every village by which
i t flows, after fertilising the land the river poured its waters into the
sea." The legend then goes on to say how, as a result of the oppression
and lust of Deln Rai, who ruled all the land between the capital and Aror,
the Hikra was diverted into the present bed of the 1ndns.e This exhibit.8
the legend in a form sligbtly difTerent from that mLich i t now takes ; and
the mention of Muhammad Tur z-i-8 well as the names of the river, Hakra,
Wahind, and D a h n , none of whioh are applied to the Indus, but all of
whioh are applied to a dry river bed further east in whioh the Inlius has
certainly not flowed within the historic period, all points to the concluaion
that the legend originally referred to the drying up of that second river
whose existence I have hypothetically inferred. The change that ha9
oome over i t is easily nndemtood, for to this &y part of the flood waters
of the Indus find their way into the deserted bed of this river; and,
when tlie memory of the co-existence of the two had passed away, what
more natural than to suppose that what had occurred was an alteration
in the course of the Indus, which, as usual, oame to be attributed to the
vices of the ruler of the country so laid waste.
This supposition also fit8 in with a tradition which, according to
the writer just quoted,? is prevalent, on the borders of Bikaner, to the
effect that the waters of the HBkra spread out into a great lake a t a
place called Kak, south of the Mer country. No place of the name of
Kak is now known, but we have Kachh, which may be it, and the early
Arab Historians mention a piratical tribe, the Kerks or Kurks, who
Calontta Review, LIX,20.
t Calcntto. Review, LIX, 17.
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appear to have inhabited the shores of the Indns Delta and Kachh ; but,
however this may be, the Mers are well-known as a tribe formerly inhabiting the south-west corner of the Indian Desert to the north' of the
Ran of Kachh, which doubtless is the great lake referred to in the
tradition.
Neither the historians of Alexander the Great's invasion of India
nor the classical geographers throw any real light on this question.
Ptolemy is doubtless the fullest and most complete in his list of localities,
but the modern representatives of most of his towns are as yet a matter of
dispute. If General Cnnningham is right in identifying the Mousikanos
of Arrian with Aror, i t would support the gensmlly-accepted theory, for
Ptolemy places Sousikanos, which is evidently the same place, west of
the Indns ; i t seems to me, however, more probable that the Kamigara
of Ptolemy, which he places east of the Indus, occupied the position
known in lat,er days a~ Aror. The ruins of this city axe still known in
the neighbonrhood as Kaman, and this with the affixnagar might eaeily
be corrupted into Kamigara.*
From the date of Ptolemy's geography we lose all sight and knowledge of Sind until the advent of the Arab geographers and historime
in the eighth century, from whom some information can be gained aa to
the course of the rivers in their times.
Unfortunately, the works to which one would naturally first turn
are meless, or, worse still, misleading. The Arab geographers had all
a very vague and general idea of Indian geography, indeed their works
compare ill with our modern knowledge of Central Africa or of that terra
incognita Central Thibet, their distances axe vague and often inconsistent, their bearings are seldom correct, and, to make confusion worse
confounded, they were constantly confusing places which had similar
names though dietinct and dietant from each other--a mistake rendered easy by the character in which their books were written, and which
betrays itself constantly in the fact that hardly ever do two different
authors spell the same name similarly.
Of all the geographere quoted in Sir H. Elliot's History of India
but two mention on which side of the Indns the town of Aror was situated :
Al Maaudi says that it was on the west bank of the Indns,? and A1 Idrisi
says that the Mihran runs to the west of Dur (&or).$
The contradiction here is apparent, not real, for strangely enough all the bearings given by A1 Idrisi have been reversed,§ yet I cannot help thinking
Ancient India an described by Ptolemy, h.,by J. W.McCrindle, M. A., M. B.
A. B., London, Caloutta and Bombay 1886, p. 161.
t Elliot'e Hidory of India, edited by Prof. Doweon, 1, 28.
3 Elliot, op. eit, 1, 79.
5 Thns he places the Persian Gulf ecut of the Delta of the Indns and Bewestan
or Seltsn, north of Tnran.
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that in this case his statement is really correct, though ;hnstrnctively
wrong. In the extract from 81 Istakhri i t is merely stated that Alrnr
is situated 'near the Mihran,' but, in the map reproduced by Prof.
Dowson* and extracted from the AskkBlu-1 Bilad (a copy of Ibn
Haukul's work), Alrnr is clearly placed on the ewt bank of the Indns,
on the same side as Mnltrrn and the opposite side to Sadusan and
Makran. This map is said to be very similar to that of Al Istakhri, t~
published by Moeller, and may be regarded as probnbly more trustworthy
than the text, into which clerical errors are so easily introduced.
But if the geographers can give us no definite information on this
subject, we can at least obtain a fairly certain anRwer from the historians,
for, in the Chachnama,? it is stated that Chach set out from Alor and
after many marches reached the fort of Pabiya "on the Biyah," after
capturing t h b fort he crossed the Biyah, and, having passed the Ravi,
reached Mnltan: the same itinerary is given for Mnhnmmad Kasirn's
later march over the same country both in the Chachnamn, and by A1
BilBduri,$ and i t is certain that the passage of the Iudns, had i t been
crossed, would not have been omitted by a chronicler who was careful to
mention the much smaller rivers of the Bias and Ravi. I n the case,of
Muhamxuad Kasim, the passage of the Indns a t Nirnn is recorded, but
there is no record of his recrossing it before reaching Aror.
This ehould be s d c i e n t proof that the Eastern Narra has not been
the bed of the Indns, a t any rate since the eighth century, but thin
opinion is so widely held and hae been so supported by authority that
it will not be amisa to bring forward still further evidence pointing in
the same direction.
The Arab geographer A1 Idrisi places the head of the Delta, or the
plaoe where the first distribntory is given off, a t Khllhri, ' a hard day's
journey' of forty miles from Mansum. The exact words of the transprincipl branch runs towards
lation are " a t KB1k-i i t divides-the
Mmsnnt, the other flows northwards (southwards) as far as Shanisan
it then turns westwards (eastwards) and rejoins the ohief stream forming
henceforward only one river. The Mihmn passes on to Nirnn and then
flows into the sea."§ Further on it says, " KBllhri on the west (east)
bank of the Mihran is a pretty town well fortified and is a busy trading
place. Near i t the Mihran separates into two branches; the largest
runs towards the west ( e a t ) as far aa the vicinity of Maneuria which
ie on the west (east P) bank; the othar rune towards the north-west
Elliot'~Hutory of India, I, 39.

t
3
5

Op. cit , 1,140.
Op. cit., I, pp, la rind 804-8.
Elliot, qp. cit., I, 78.

(south-east) then to the north (south) and then towards the west (east).
Both unite a t the distance of about twelve miles below Mansbria."*
I t will be noticed that the bearings in these two accounts do not agree,
probably in the second case we should be satisfied with turning them
three qnarters of a semicb-cio, but eveu then they would not cut in, and
in consequence the first set, which are more consistent, mnst be remrded as more nearly correct; any way i t is clear that the river bifur&ed a t a place called Kallkri, forty miles or a ' hard day's journey '
f r o ~ nMansnra, that one branch flowed by Manaura, and that the two
reunited below Mansum.
At the oonclusion of the second account he e y e that from KBllAri
to S h a h a n is three days. I refer to this now aa the statement im
puzzling, but is due to the confusion of two places of very similar
names, KBlldri and BBllhri. On Ibn Hankal's msp the town a t the
bifurcation of the river is called Bdlari while Kalari is further north and
a t some distance from the river. I n the text he fay8 that Ibn and
Ubri-which
Prof. Dowson identifiee with Amhri and Kgllhri-are
situated east of the Indue, but distant from it. A1 Idriai's two accounts
are evidently from different sources, and it is probable that either he or
his informant mnst have confused the Billhi, or Kirlliri, a t the bifarcation of the Indm with the other town of similar name situated to
the east, which might well he three days distant from Sehwan.
The first account too is somewhat difficultof undei.standing, for it
ie impossible to understand how, from any point one day's journey-even
if i t be one of four miles--from f i n s u m , a branch of the Indus could
flow south to Sehwan. I t is of course a physical impossibility that the
Indne should have flowed any distance northwards, and the general
reversal of A1 Idrisi's bearings has already been referred to. No other
authority makes this atatement, and the map of Ibn Haukal plscee
Sdhsnu on the west bank of the Iudns above BBlldri, where the river
bifurcates ; this is altogether a more probable disposition.
We have thus two authorities confirming each other that in tho tenth
or eleventh century the Indus or a branch of i t flowed p s e d Sadtsan,
which we may certainly identify with Sehwan. The ChachnBma seem8
to sbew that the aame was tho case in A. D. 713, for it eays that, when
M*mmad
Kasim besieged Siwistan (Sehwan), tho river I L Sindha
RJwal " flowed north of his camp.t There can be little doubt t h t
this was either a bend or a branch of the Indue.
I t is thus clearly proved that a t any rate eince the commenoement
of the eighth century of our era the Indns has flowed west of Aror and
the range of hille running southwards, m d that, though it is practically
Op. &., I, 79.

t

Bllliot, qp. cit., I, 169.
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certain that the Indns, or one branch of it, must have a t one time flowed
through the gap near Aror, it ia equally certain that nothing but the
flood waters then or since have flowed eastwards past Aror to the Narra,
and that for the Imt 1100 years a t least the Indus flowed west of the low
range of hills running southwards from Sukkur and Aror. The tract
of country between these hills and the range to the west is on the map
a simple network of deserted river channels, and i t will be hopeless to
attempt to determine with accuracy which of these was the river course
a t any one particular period.

3 4. Yet, though the Eastern Narra is not a deserted bed of the
Indus, i t seems probable that as late aa the eleventh century it was
occupied by a flowing river. My witnesses to prove this are, lst, the
Chachnama, and, 2nd, the Beglarnama, both translated in the first
volume of Prof. Dowson's edition of Sir H. Elliot'@History of India.
When Muhammad Kasim invaded Sindh, he sent his mangonela up
the river to Niran, and, after receiving the snbmission of that place, he
determined to go against Sehman, and after its captnre to " recross the
river "* and proceed agrrinst Dahir ; from this it is evident that he must
have crossed one of the main branches of the Indus, thus confirming
other accounts which place Niran between the two main branches of
the Indus. After the captnre of Sehwan, he returned to Niran, where
he crossed the Mihran by a bridge of boats, and went against Dahir ;
after crossing the river and defeating Dahir's troops, whom they pursued
' as far as the gates of Jham,' the Arab army marched on till i t reached
' tho fort of Bait,' where an entrenched camp waa formed. Mubammad
Kasim then advanced towards RBwar and came to a " lake," but, as this
had to be crossed by a boat, i t was probably a branch of the river ; after
crossing he advanced a day's march and came to " Jemar on the banks of
the Wadhawah (or according to another MS. Dadhawah") .t ~f ter'his
defeat by Mubmrnad Kssim, Dahir took refuge iu the fort of Mwar,
which waa but a day's march from Jewar on the Wadhawah,' and which
seems itself to have been on the Wadhawah, for, among the administrative arrangements made by Muhammad Kaaim before he marched northwards, it is stated that he placed " Nuba, son of DBm, in the fort of
Rtiwar and directed him to hold the place fast and keep the boats ready.
If any boat coming up or down stream was loaded with men or arms of
war, he waa to take and bring them to the forb of RBwar."$ From this
i t is evident that RBwar waa on a navigable stream, and it remains to
identify this if possible.
Elphimitone has placed %war on the Indus, but this mas clearly
Elliot, ap. cit., 1, 168.

t

Op. cit., I, 168.

$ Op. cit., 1, 189.
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not the Case, for i t was several marches east of the Indus, three halting
places being mentioned in the Chachnama, and the context clearly shewing that these were separated by more than a single stage ; besides which
the text says that, when it wlas known that Dahir had been killed
" between the Mihran and the Wadhawah," the chiefs and officers of the
Rani I' took refuge in the fort," thus clearly shewing that, in tho opinion of the writer of the. chronicle, the Mihran and the Wadhawah were
not one and the same river. This would perhaps be of little value if
unsupported, but, on examining the latest maps of Sind, I find that the
Narra can be traced northwards to Sahara in Lat. 27" 15, where it ends
abruptly, that thence for twenty-three miles its course is obscured and
obliterated by the deposit from the flood waters of the Indus : but, in
Lat. 27' 25', Long. 69' 18', I find a deserted river channel, called on the
map the " dry bed of the river Wundun," which is continuous with the
dry bed of the HBkra, traceable through Bhawalpur and Bikanir. This
similarity of name certainly lends great support to the theory, originally
started by the anonymous writer in the ' Calcutta Reuieto,' that the
Nirra is the old bed of the HBkra which till the thirteenth century
pursued an independent course to the sea.
Further evidence of the existence of another river besides the
Indus in this region may be found in the Chachnama, where it is
related that, on the way from RBmar to Brahmanabad, Muhammrrd
Kasim laid siege to the fort of Dhalila, and "when the besieged were
* they sent out their families into the fort which
much distressed
faces the bridge, and they crossed the stream of the Naljak without the
M n s a l d n s becoming aware of it." A t daybreak they were pursued
and overtaken as they were crossing over " the river " and I' those who
had crossed previonsly fled to Hindustan through the country of
Rimal and the sandy desert to the conntry of Sir, the chief of which
country was named Deoraj." But far more important and convincing
evidence is to be found in the Beglamima. I t is there related that,
after an embassy to Jessalmer, Kh4n-i-Zam4n (the hero of the chronicle) went towards Nasrpnr, and, in the course of his journey, i t is incidentally mentioned that he crossed ' the tank Sankre.'? A t Naarpur,
being pressed for money, he determined on a marauding expedition
against the 'I Sodhas at the village of Tarangchi." He eet out and
" crossed the waters of the SBnkra," and " when DGda and (XhBzi learnt
that he had gone in that direction they rode after him; " but these
youths had forgotten to aak the permission of their parents, who rode
after them hot haste and reached the SB~lkrajust as their sone were

*

t

Notea on the Lost River of the Indinn Doeert, CalWtcr Review, LIX, 1-27.
Elliot, op. cit., I, 2%.
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crossing i t ; the latter, when they ertw that their fathers had come
after them, immediately " threw themselves into the stream, swam their
horses over, and joined Kh&n-i-Zam&n."r
The Siukra here is evidently what we now call the Narra, and the
name given is the same as Hikra or Slikra, which is applied to the dry
bed of the lost river in Rajputana, while the mention of the horses
swimming the river shews that this must have been of eome depth, quite
sufficient to be navigable for country b a t s .
I t seems then that, as l a b aa the beginning of the eleventh oentnry,
the Eastern Narra was occupied by a, considerable stream of water, and
was known a9 the HBkra, SBkra, Wandan, Dahan, Wadhawah, Dadhawah,
or Wahind. These names really resolve themselves into three. HBAm or
S4kra is the name still applied to the dry river bed which can be traced
throngh the Western desert, where the letter S ie almost invariably
changed to H. The next four are also one word, D and W being easily
confounded in the character in which these chronicles were written, and
the termination ' wah ' simply meani~lga stream. While the l m t appears
to be a separate name which translated means the "river of Hind," a
name which appears of itself to separate this river from the Mihran, the
"river of Sind " now known aa the Indus. But I have already shewn
that the Indus must have flowed west of Aror since the beginning of the
eighth century, so that there is little difficulty in accepting the conclusion
that the Eastarn N a n a marks the course of a dried np river wbich can be
none other than that which the names applied to i t indicate, the " Lost
River of the Indian Desert."
11. Tire Lost Rive7 of the Indian Desert.-We lost sight of the dry
bed of the old river Wandan in Lat. 28' 16', Long. 70' 33'. Above this
comes a stretch of sixty miles in whioh the river bed haa either been
completely obliterated by drifting sand or a t any rate is not marked on
the Revenue Survey maps of Bhawalpur, but in Lat. 28O &', Long. 71'
25' we again find a dry river bed which, under the varying names of
Hakra, Sotra, Choya, &a. can be traced through Bhrtwalpur, Bikanir,
and the Sirsa district till i t is lost near Tohhna in the Hissar district.
Although t11e connection of these two dry river beds has not yet
been traced (unless we may take a passage+ in the essay which has more
than once been alluded to to mean that the writer had persomlly traced
the connection), there can be bnt little doubt that the two were originally
continuous and are the sole remainiug traces of that great river which,
according to the traditions prevalent throughout the desert, once flowed
through this now barren tract to the sea, or, according to other acconnts,
to the Indus a t Sukkur.

* Ibid, p. 286.
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As regards the date of the final d y i n g np of this river the only
evidence we have is the couplet, quoted by Col. Todd,* which mys that
the river dried up in the time of the Sodah prince Hamir. A prince of
that name was contemporary with the Bhatti rajah Doosaj who amended
the throne of Jessnlmer in A. D. 1044 : there is no proof that thie
was the same Hamir as is referred to in the couplet, but we have already
found that the latest mention of the HBkra or Stinkrat ae a flowing
river is abont 1000 A. D., and that it ie not mentioned in any contemporary record of later date ; i t is, consequently, possible that the two
Himire are one and the mame, and that the drying up of thb loet river
took place aome time during the eleventh century.

8 2. We have next to decide from whence oame the water that
fillod this river bed ; the firet hypotbesis that may be mentioned is that
of M. de Saint Martin. He considered that i t wae the Saraewati of the
Vedas wllose course had been shortened to its present limits through a
diminution of rainfall. This hypothesis is, however, untenable, for tllere
is no historic evidence of such an enormous climatic change aa this implies, nor could such an enormous rainfall on the Himalayas have existed
dnring the humen period without leaving its traces in the boulder deposits of the streams where these issue from the hills on to the plains.
Another theory, propounded by an anonymous writer in the Caloutta Review,$ is that the Hakm was originally occupied by the Jumnn
or a branch of it. Whether i t may ever have carried any of the watem
of the Jnmna, I will afterwarda consider, but i t is certain that it could
not have done so since the time of Manu, who mentions the Jumna ae
joiuing the Clangee a t the modern city of Allahabad ; and I have shewn
that the H a h was probably a flowing river a t a later period than
that.
T h e third, and to me moet probable, theory ia that of the anonymoua
eamayistQ whom I have already quoted aeveral times and shall quote
rtill oftener, and who supposes the Hakra to be the old bed of the Sntlej,
which, previous to the thirteenth centnry, did not join the Besg as i t now
does, but punned an independent conrae to the sea.
This hypothesis was warmly combated by another anonymous writer
in the same periodical, and it will be convenient before p ~ s s i n gon to
the evidence in ita favour to conaider one argument which hae been
Annalr of Rajaathen 1 e sketoh of the Indian Desert, chapter I.
Thew are the name word, many of thew Western Bsjpota being unable to
pmnounce'the letter 8.
8 Udcuttcr Review, LX, 861, (1876).
5 Ibid, LIX, pp. 1-27, (1874).
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urged against it by the writer just refemd to, and again by Mr. Wilson

in hi8 final report on the settlement of the Sirsa district, w i g . , that the
Hakm is not large enough to have carried the waters of the Sutlej. I
will quote Mr. Wilson's own words : " The Sotar is a well-defined valley,
varying in width from three to six miles, of no great depth, and
usually quite level from side to side, but distinctly marked off from
the light-colonred loamy soil of the plain through which it passes by
a clearly defined bank or sand-ridge on either eide, and atdl more by
its dark rich clay soil free from admixture of aand and producing s
vegetation dif£erent in character from that of the surrounding country."
*
" From the appearance of the Sotar valley and the numeroue
remains of towns and villages which stud its banke all the way to
Bhawalpnr,' i t i s evident that a t one time i t oonveyed a much larger
volume of water than a t present, and probably wae the channel of 8
perennial stream. But though it must have been, as i t ia now, the
largest and most important of all the drainage channels between the
Sutlej and the Jumna, it can never have carried a river a t all approaching in size to either of these two. The valley is too shallow and shewe
too few marks of violent flood action for thia to have been the case ;
and there is none of the river sand which would certainly have been
left by snch a stream. The soil is all rioh alluvial clay, snch as is now
being annually deposited in the depressions which are specimens of
those nnmerons pooh which have given the Saraawati its name, ' T h e
river of Pools ' ; and there seems little doubt that the ssme. action
aa now goes on, hae been going on for centuries, and that the numerotm
mountain torrents of the Indo-Ganges watershed, fed, not by the
snows but by the rainfall of the Sub-Himalayan ranges, wandering
over the prairie in many shallow channels, joined in the Sotm or
Hakra valley and formed a considerable stream, a t first perhaps poren.
nial but afterwards becoming absorbed after a gradually shortening
course, aa the rainfall decreased over the lower Himalayan slopes, and
as the spread of irrigation in the submontane tract intercepted more
and more of the annual floods; and the comparatively feeble s t r a m ,
cutting away all the prominency in its bed, deposited the silt in the
depressions, and gradually filled its valley with a level hyer of rich
hard clay. The same process appears to be still going on, and the bed
of the stream i gradually attaining one uniform slope throughont."t
Mr. Wilaon had traced it8 course ontaide the Pirse diatrict on native authority into tho Gnrrah near Bhawdpnr. Aotual survey haa shewn that this intomtion yma eITOIlOOUE.
t final report of tha %%on
of the Settlement oj the 8ir.a Dirkid in the h:
jab, by J. Wilson, settlement Ofiicer, Calcutta, 1W.
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I have quoted this passage as giving a clear statement of the nature of
the objection raised, via., the shallowness of the channel and the difference of ite soil from the sandy silt found in the present bed of t,he Sutlej, and a t the mme time describing the manner in which it is even now
being filled up with an alluvium precisely similar to the existing soil,
and difEerent from the sandy silt of the present bed of the Sutlej, thus
destroying the objection jnet urged so forcibly. There is no evidence
of the progmwive diminution of rainfall assumed by Mr. Wilson, but
the other reason-the extension of irrigation-would certainly absorb an
incrtiasing proportion of the water, and may account for the fact that
the waters of the Gaggar appear to have reached further down thie
channel about the commencement of the present century than they now
do.
Another objection which hae been raised is, that the Sutlej flows ip
a depression below the level of the plain over which the Sotar pursues
its course, and that neither it nor any of tha d y river channels, to be
mentioned fnrther on, which communicate with it have been traced into
connexion with the Sutlej. As regards the first, this is a common characteristic of all the rivers of the Indo-Gangetio plain, and it is certain
that, aa long as the present conditions existed, i t would be impossible for
any great ohanges in their courses to take place. But i t is equally
certain that, when these plains were being formed, the rivers must have
wandered over them in channels raised above the general level of the
surface, and were consequently liable to constant ohange of course, and
that the present configuration is due to a ohange of conditions, from
one of deposition to one of erosion by the rivers, the exact date or cause
of which has not been established.
With regard to the eecond objection, it implies an ignorance of the
conditions under which rivers flowing over an alluvial plain may change
their course. I n snch casee rivers flow in places in a single well-defined
deep channel, but in others they spread out over a shallow ill-defined
bed or even split up intq several distinct channels ; it is a t snch pbpas
a~ this that a river is liable to break away into lower ground on either
side, the shallow channel becomes obliterated and gradually merges into
the general level of the plain, but lower down, where the river flowed
in a deeper and better defined channel, the dry bed remains disthnishable and marks the former presence of the river.

.

§ 3. We must now consider the historio evidence in favour of or
against the supposition that there have been extensive changes in the
course of the Sutlej during the historic period.
In the Vedas, the Sotlej tj several times mentioned under the name
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of Sntadm, but only in one caae is it mentioned or supposed to be
montioned in connection with the Beas, and that is the 33rd hymn of the
3rd Mandala, where the confluence of the Chntudri and the Vipaa in
referred to; there are, however, some points in the description which
render it open to doubt whether this refers to the confluence of the Sntlej
and Beaa, and, moreover, it would not prove that the Sutlej did not
pursue an independent course a t a subsequent period, unless we could
also prove that the present configuration of tho ground, the distinction
of Khadir and Bhangar, of strath and upland, existed in Vedic times.
Coming to a later period, we do not find the Sutlej mentionea by
any of the clnasic historian8 or geographers. I n Arrian's Anabaais there
is no mention of the Sutlcj, though all the rivers, from the Indus to the
Beas, are mentioned, and, in the description of his voyage down the
Jhelnm and Indus, we find the statement that "these four large and
navigable streams a t last discharge their waters into the Iudns, though
they do not preserve their individual names until that time. The
Hydaspes falling into the Akesines loses its name there, the Akesinee
h k e s in the Hydraotes and also the Hyphasis, and retains ite name
it falls into the Indus."* Here not only is there no mention of
the Sutlej, but the special mention of four rivers shews that there waa
no information extant of the existence of a fifth large river.
I n the " Indica " of Arriau some other rivers or streams are mentioned ; it is there stated that the " H y d m t e s , flowing from the dominions of the Kambistholi, falls into the Akesines after receiving the
Hyphasis in its passage through the Astryabai as well cts the Sarangee
from the Kekians and the Neudros from the Attakenoi."t
Ptoiemy, however, mentions a river Zaradros which he makee to
receive the Bibasis (Beas) much iu the same place aa the junction takes
p h e a t pr(leent, and furthermore he maJms it preserve its name right
to the Indus. He also makes the Bidaspos (Jhelum) preserve its name
till i t joins the Zaradros, although it receives firat the S~ndabal(Chandr*
bagha or Chenab) and then the Adris (Ravi). With the exception of a
few slight peculiarities of nomenclature, this is pmtically the same
arrangement as obtains a t the present day, if we may regard the Zaradroa
as the Satadrn or Sutlej of modern times ; and when we fiud the greatest of the classical geographers agreeing so closely with our modern
maps, we may well begin to doubt whether there has been any p t
change in the course of ally of the rivers since his time.
Ptolemy, however, gives one peculiar piece of geography which
must not be passed over without notice; in latitude !2g0 30', or about
Anabmin, LVI, CXIV.

t

lndica, cap. IV, Mo~riudle'aTnmslution, p. 190.
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thirty miles south of the junction of the combined rivers, he plaoes e
" divariation of the Indns towards Mt. Ouindion " and the " source
of the divarication " in Lot. 27*, Long. 1 2 7 O . This, allowing for the
vagaries of Ptolemy's geography, would agree fairly well with the
commencement of the Sohr, and it may be noticed that many maps.
which profess to shew the ancient geography of India make the
" N e u h s " follow the couree of the Sotar for some way and join
the Indns about where Ptolemy places this divarication. I t is not necesssry here to enter into a discussion of the exact meaning of that extraordinary phrase of Ptolemy's " 3 .mly;l rrjr impm+," for it is evident that
in this matter he was given to a looseness of language, or an inaccuracy
of information, which led him to confuse together d3uenta end effluents,
tributaries and distributaries.+
After Ptolemy, a long night fell upon our knowledge of India, and,
when, with the advent of the Arab invaders, the dawn again begins to
lift, we find muah that is with difficulty reconcileable with Ptolemy's
account. We have firstly the marches of Chach and M u m m a d Kasim
from Aror to Multau, in both of which the " Biyas " is the first river
crrossed after leaving h m , thus ignoring the " divarication towards
Mount Onindion " of Ptolemy ; but a far more noteworthy fact i a that,
throughout the chronicles translated in the first two volumes of Sir
H. Elliot's History of India, the name " Biyah " is invariably applicd
to the combined Beaa and Sutlej rivers. I t is needless for me to give
instances in detail, for they are numerous, and many of them have
already been quoted by the anonymous reviewer so frequently referred
to.? The only mention of the Sutlej by any of the historians that
I can find ie in the description of one of Mahmud's campaigns, where
he ie a i d to have crossed the Sihun (Indns), Jelam Chandraha, Ubra
(Ravi), Bah (Beas) and Satladur (Sutlej) ; but, as it is also stated thab
all the rivers bear along with them great stones, he must clearly have
crossed them near the foot of the hills, and consequently above any
poesible confluence of the Sutlej and Beas. Col. Tod, in his Annals of
Rajputana, mentions that the same nomenclatnre is found in the native
annals of the state of Jessalmer,$ which formerly embraced the whole
of what is now Bhawalp6r and Bind eaat of the Indua aa far south as
Arore.
60 peculiar a nomenclature as this of the greater river losing ita
Awient India ae described by Ptolemy, by J . W . McCrindle, M. A., M. B. A. 8.
London, Calcntta and Bombay, 1885, pp. 91 to 96.
f Calcutta lZtx&o, LIX,p. 11 et. esq.
$ A&
a d Antiquitieo of Rujostham, footnoto to ohapter V of the Annale of
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name in the lesser, where there is no epecial sanctity attached to
the latter, can only be explained on the supposition that the Sntlej
originally pursued an independent conrse, that i t afterwards joined the
Beas, and that the united rivers below their junction, retained the name
which had originally been applied to only one, in this case to the lesser
of the two.
Another indication that the Sutlej was not originally a tributary
of the Indus is the existence of the word Panjnad as an old name of
the Indus. This nomenclature is mentioned by Tod aa occurring in the
annals of Jessalmer* and by the Arab geographer A1 Biruni, who,
writing in the eighteenth century, says that the Siud after passing Andar,
(Aror) bears the name of Mihran, and adds, " I n the same may ae
a t this place they call the collected rivers ' Panjnad, ' so the rivere
flowing from the northern side of these same mountains when they
unite near Tnrmnz and form the river Balkh (Oxus) are called the
seven rivers." At the present day this term Panjnad is unknown as
a name for the Indns, the corresponding name a t present being Srrtnad,
while Panjnad is confined to the Chenab below the confluence of the
other rivers of the Punjab, and it seems incredible that so inappropriate
a name could ever have been applied had the courses of the rivers been
similar to what they now are.
These facts point to the conclusion that the Sutlej was not always
a tributary of the Indus, but may have pursued an independout course
a t any rate to a point much below the junction of the other four rivers,
and if this supposition is correct, the natural conclusion is that the Sobr,
Hakra, or Wahind marks its ancient conrse through the Westorn desert.

$ 4. It remains to be seen how far the physical configuration of tho
ground supports this supposition. As I have already mid, the dry bed
of the Sotar can be traced ae far aa Tohana in the Hismr district, where,
as is shewn by the disposition of the minor drainage that issues from
the outer Himalayaa between the Jumna, the point of junction of the
two great fans of the Jumna and Sutlej respectively is situated. Under
there circumstances i t may have derived its waters originally from either
the Jumna or the Sutloj or both.
Bnt the Sotsr is by no means the only dry river channel in this
region. Between it and the Sutlej there are no less then four other dry
river channels, all of which, if any trust may be placed in map#, vary
from one to three miles in width, and all of them directly or indirectly
join the Sotar. These channels are not marked, on any map I have seen,
Annals and Antiquities of Rajasthum, footnote to ohnpter I of tho Annals of
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above where they enter the Sirsa district, but they can all bo traced inte
communication with each other or with the Sotar. The most easterly of
these is known as the Wah, and joins the Sotar fifteen miles from Bhatner ;
the other three are all known as Naiwal ; the easternmost of these enters
the Sotar near the ancient fortress of Bhatner, while the two westerly
Naimals, after uniting in Lat. 29' 53', Long. 73' 53', appear to join the
Sotar a t Wullnr. Aa I have said, these channels are not marked on any
map to the north of the limits of the Sirsa district, but, according to the
writer in the Oalcutta Review, the easternmost Naiwal was traced
northwards, during the preliminary survey for the Sirhind canal, to
Ohumkour, ten miles from Rupar, the point where the Sntlej leaves the
hills. The next of the Naiwals enters the Sotar a t Wullur near the
boundary of Bikanir and Bhawalpiir, and has been traced npwards as far
as the ancient Fortress of Bhattinda, and, in the settlement report of the
Lndianah district, there is a reference to an old river bed which may be
traced from Muchewara to near Talmandi (fifty miles north-east of
Bhattinda) and thence onward to tho south-west ; in all probability
these are continnous. The most western of these Naiwals may be
traced upwards past Abohar and Marot, and is said to be clearly defined
a t the village of Urkara, twenty miles south-west of Lndianah and half
that distance from the present course of the Sutlej.*
None of the mapa mark more than a single dry river channel as
entering the Sotar from the east, and, on the most recent large-scale
maps of the Sirsa district, this is not marked as recognizable in the
same manner as the Sotar and the Naiwals ; from this we may coohcluc-le
that i t has probably been deserted for a longer period than the latter.
This channel is known as the Chitang or Chitrang, and, on the engraved
thirty-two miles to an inch map of India, is oonjectnrally continued, till it
joins the lower end of the drainage channel which derives ita nnme from
Feros Shhh, who converted it into a canal by introducing the waters
of the Jumna.
It will be seen from this that the old channels connecting the Sotar
with the Sutlej are both more numerous and more recent than tho
solitary one, of any importance, which leads towards the Jnmna, and we
may conclude that, a t any rate in the latest stage of its history, this lost
river of the Indian Desert w a ~
the Sutlej.
I may add, though i t cannot be regarded as evidence of much
value, that the traditions of the district declare that these channels mere
in turn the bed of the Sutlej river.+
Cdcutta Review, LIX, 6.

) Calcutta Rerim, LIX, 6. On the revenue enrvey maps of BhawalpGr the

words " old bed of the Sotlej " are printed from south to north along the bonndrvy
of Bhswalpfir, in the neighboorhood of IVullar.
. ,
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5. We have now men that a dry river bed can be traced, praotimlly
continuously, from Tohana in the Hissar district to the Eastern Narra
in Sind. We find that the drying up of thk river cannot be due to
diminished rainfall, and that we must consequently look to either the
Butlej or the Jumna f i r its supply ; and, as the latter of these haa been
kriown to flow in its present course from the time of Mann downwards,
while tradition and history alike point to the lost river having flowed
a t a much later date than this, we are perforce compelled to look to
the Sntlej. W e have men that the supposed mention of the oonfluenoe
of the Sutlej and Biae in the Vedas is not conclusive; that, though
Ptolerny seems to take the former river into the latter much ae ia now
the case, yet, when we come to the tirne of the Arab invaders of India,
we fiud a peculiar nomenclature of the river, which points to the conclusion that the Sutlej can then only recently have become a tributary
of the Biae and so of the Indue ; and, moreover, we find a number of dry
river channele, all of which lead from within a few miles of the present
ohannel of the Sutlej, and ultimately join the dry bed of the lost river.
Taking all these points into consideration, we may well concludo that
this Lost River of the Indian Desert was none other than the Sotlej,
and that it waa lost when that river turned westwards to join the Bias.
111. The Saramati of the Vedas. Probably the most' di5cult of
all these problems relating to the rivers of Nox.thern India is the
persistent reference, in the Vedas, to the Saraswati as a large and
important river. I t is impossible to suppose that rational beings would
have seleoted the insignificant streamlet, now known by that name,
whose bed contains no water for a large portion of the year, to associate
i t on equal terms with the rivers of the Punjab and the Indue, still less
to emlt i t above them all, to describe it aa &'chief and purest of
rivers flowing from the mountains to the sea ", or as "nndermining
its banks with mighty and impetuous waves." The only conclusion
open to us is, then, either that there has been some great change in
the rivera of this region, or that the Saraswati of the Vedaa has no
oonnection with the insigni6cant streamlet which we now call by that
name.'
The latter of these two is the opinion adopted by Mr. E. Thomaet
in an essay on the rivers of the Vedas. According to him, a part of the
ancient Aryans, after leaving their native country a t the head waters of
the Oxus, romained for some time in the valley of the Helmund, referencm to which were incorporated in their sacred hymns. After a while
I have already ahown that thia ohango oannot bo due to diminution of

.

rainfinfell.
t Jour. Roy. Aa. Soc.,
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(new rer.), pp. 867-886
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they were again compelled ta migrate, and, on reaching the Punjab,
tried to revive the seven rivers of their original home ; unfortunately,
however, there were only six large rivers, but the Saraawati being o
etream that lost itself in the lake or tauk of Knrukshetm reminded
them in a manner of the Saraswati they had left behind them, the
name was transferred to it, and tllus the seventh river was found. In
favour of this hypothesis may be mentioned the fact that, in the Zend,
the Helmund is called the H a q u a i t i , a word identical with the Sanskrit Sammati, according to the recognised rules of transliteration, but
there is little else that can be produced in favour of this highly ingenious
but far-fetched hypothesis. I t implies an almost incredible degree of
ohildishness in the ancient Aryans to suppose that they would confuse
together a petty streamlet and a large, navigable river simply for the
reason that the one ended in a large lako, while the other flowed into a
tank or jhil.

1

3 2. Rejecting the ingenious explanation of Mr. Thomae, them ia no
alternative but a considerable change in the hydrography of the region.
We may a t once dismiss all suggestions of any possible change in the
number or position of the large rivers within the limits of the Himalayan
region ; and, RS all the rivers of the Pnnjab are accounted for, we need
only consider whether the Jumna, or a portion of its weters, flowing in
a channel different from the present one, may not have been the S a m wati of the Vedas.
The configuration of the ground west of the high bank of the
Jnmna is that of a very broad and gentfly sloping cone ; this is clearly
shewn by the general directions of the minor watercourses west of the
Jnmna, which, as a glance a t a sufficiently large scale map will shew,
radiate from the point where the Jnmne leaves the hills. This feature
can only have been produced by the Jnmne itself, like the Sntlej, though
now flowing in a depression below the general level of the plaina on
either side, having once flowed over their surface. The Jnmna must,
consequently, during tho period which geologists call recent, have
flowed sometimes into the Ganges and sometimes through the Punjab ;
but it is not possible for geology pure and simple to give tho exact dato
a t whioh the Jumna last changed its c o m e .
Two of these now minor drainage channels, the present Sarauti and
the Chihng, are continnoue with the Sotar, and die ont nfter approaching
within a few miles of the old high bank of the Jumna; and it is not
impoesible that one or the other mny mark approximately the course of
the Jnmna, or Saraswati, of the Vedic period.
In thie connection, a coircidence may .be mentioued which is por-
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haps germane; when, about the commencement of the century, the
Brahmaputra, a sacred river like the Saraawati, broke away from its
old course a ~ i dflowed west of the Afadhopnr jungle to join the Ganges,
the new channel thus formed was immediately christened the Jamnna, o
name i t retains to this day, while the old channel now deserted by the
main stream is still known as the Brahmaputra. Possibly, a similar
explanation may be assigned to the name of the Sumna, which, originally
known as tho Saraswati, struck out a new course for itself during the
Vedic period and, doing so, acquired a new name. If this be so, the
native tradition that the old Saraswati joins the Ganges a t Allahabad is,
unwittingly, a true statement of fact.
The most weighty, and indeed almost the only, argument that can
be urged against this hypothesis must be derived from the mention of
both the Saraswati and the Jumna in the Vedas, and even in the same
verse of the same hymn. I t may have been, however, that the Jumna,
after leaving the hills, divided its waters, as the Diyung does even now
in Aseam, and that the portion which flowed to the Punjab was known
as the Saraswati, while that which joined the Ganges was called the
Yamuna. Possibly this was the hydrography of the country when the
Arjans entered India, but the name Yamuna seems to indicate that t h e
easterly flow of the Jumna was established subsequently to their arrival;
the silence of the Vedic hjmns on t h h point is not an objection of
importance, for the geographical references they contain are few and far
between, almost invariably incidental, and seldom go beyond the mere
mention of a name.
The above is confessedly but an hypothesis, and is probably incapable of proof or disproof, yet i t is one which has been proposed by
Mr. Fergusson, who, if not a Vedic scholar, mas, a t any rate, a careful
observer of the mode of action of rivers, and whose essay on the delta of
the Gauges is still the etandard authority on the physiography of rivers
flowing through alluvial plains. If not true, i t is a t least a possible
explanation of the difficulty whose solution is by no means a matter of
purely antiquarian interest, for, if the explanation I have put forward ie
the true one, it is evident that the present distinction between bhangar
end khadir has originated since the Aryan immigration, and, as i t ie
hardly probable that there has been a sufficient change of level since
then to account for the erosion by the rivers rvhich has taken place, vie
must suppose i t to be due to the extension of cultivation in the hills,
rvhich, by causing the rain to flow more quickly off the hill-sides, hae
augmented the violence, and consequently the erosive power, of the
rivers when in flood, and tbus caused them to lower their channels iuto
the plains over which they flowed.
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$ 3. I t may perhaps be thought that there is some inconsistency in
thus claiming the Sotar first as an old course of the Sutlej and then of the
Jumna, but this is apparent, not real, for, aa I have pointed out, the S o h r
takes its rise where the fans of these two rivers meet, and must, as long
as they were building up the deposits they are now excavating, have
constantly been receiving a supply of water from one or other of the
two. I t so happens that the last change of course of both rivers,
previous to that change of condition which led to their excavating the
existing depressed channels, took the one into the Beaa, the other into
the Ganges, and a dry bed is all that remrtins of what was once a large
river flowing through a fertile laud.
Conclusion.-I have now shewn that we may take i t as proved that
there have been great changes in the hydrography of the Punjab and
Sind within the recent period of geology, that there are abundant indications, not amounting to proof, that these changes have taken place
within the historic period, and that the most important of them, by
which a large tract of once fertile country has been converted into
desert, appears to have taken place after several centuries of the Christian era had sped. It is hopeless to expect an authoritative settlement
of the question; the physical conditions cannot be said to favour the
idea, but they are far from being inconsistent with so recent a drying u p
of the " Lost River of the Indian Deuert."

of the Lepidopterous Insects collected in Cachar by MR.J.
XIX.-List
WOOD-MASON,
Part 11,-RHOPALOCERA.-ByJ. WOOD-MASON,
Ofiiating Superintendent of the Indian Museum, and Professor of
Comparative dnatonly and Zoology in the Medical College, Ublcutta;
F. E. S.
and L. DE NICE'VILLE,
[Received and Bead November 2nd, 1886.1

(With Plates XV-XVIII.)
Only one short paper on the Rhopalocera of Cachar has hitherto
appeared. I t is by Mr. A. G. Butler, and it was published in the Transactions of the Entomological Society of London for 1879. I n it but 57
species are recorded, of which four are described as new to science,
namely, Sulpinz grantii (which appears to be nothing more than one of
the almost innumerable slight variations of Eupleo klugii), Mycalesis
lurida (which is in all probability a seasonal form of M. perseus or a
form transitional from the one to the other seasonal form of that species),
Lycmnu (Zizera) spualida (to which the same remark applies, lnutatir
mutandis), and Neptie cacharica, which has not since been recognized

