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MEMOIR -ON THE RIVER INDUS.

PART L

IN the present Report I purpose to state, in as concise a manner as I
am able, all the information regarding the physical geography and
actual state of the river Indus, which my late voyage to Hyderabad,
performed by order of Government, afforded me the opportunity of
collecting.

It is already known to His Excellency in Council, that the Indus
steamer, in which I embarked, reached the main stream of the river
Indus, not by that embouchure by which the principal body of the water
is discharged, but by the collateral branch, called Hujamree, which, in
maintaining the intercourse between the upper part of the Indus and
the sea, answers the same useful purpose to navigation, in relation to
this river, that is served by the Hooghly in reference to the Ganges.

This circumstance deprived me of the opportunity of observing the
main stream in that part of its course which extends between its
embouchure and the point where the Hujamree branch separates from
it; and though, regarding this part, which I did not visit personally, I
collected some information from Natives, which I found to be somewhat
at variance with former descriptions, but corroborated by the observa-
tions of Lieutenants Pottinger and Carless, yet, a3 the river here has
been fully examined by the abovenamed officers, I shall confine the
observations which I have now the honour to submit, to the main stream
between the latitude of Hyderabad and the point where it gives off the
Hujamree, and to the latter branch from its eflux at Seanee until it
reaches the sea. '

Between the points to which my observations refer, that is between
the latitudes of Hyderabad and Seanee, the main stream of the Indus,
during the period of our visit, gave off no considerable branch. Our
voyage did not extend to the point where the Fullailee separates from
the river; but the condition of this branch, as observed near Hyderabad,
gave incontrovertible evidence that a very small body of water entered
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it during the season in question ; for here the Fullailee exhibited merely
a succession of almost stagnant pools, never exceeding the depth of two
or three feet, and in which it-was difficult to observe whether there
existed any current. The point at which this branch is generally de-
scribed to rejoin the main river, near Trikul, was found with some
difficulty, for not only was there no water observed in the bed, but the
bed itself could scarcely be distinguished.

The Pinyaree, which is the next offset from the Indus, was observed
in nearly the same state as the Fullailee, with even less water; and
after this, on the left bank, no derivation entitled to the name of a
branch is met with, until we reach the point which forms the limit of
my observations on the main river.

On the opposite (right) bank of the river, between my limits, we"
expected to find, near the village of Tanka, the apex of the Delta, and
the point where the waters of this river are described to be shared
between the two great channels, viz. the Buggaur, delincated as forming
its western, and the Sata its eastern arm. But no such division was
observed ; and the Indus, at the point in question, flowed in a single and
undivided bed, the trace of the old Buggaur, indeed, being observable,
but the level of the lowest part of its bed was elevated between six and
seven feet above the level of the surface of the river, at the period of our
visit. Below this point, at the distance of ten miles, we observed
the dried bed-of the Teteeah, which in the season of the swell conducts
a portion of the waters of the main river into the Hujamree at the
Seanee section; but this is used merely as a temporary canal of
irrigation ; and neither from the capacity of its bed, nor the length of its
course, does it deserve to be considered as a branch. From this point,
until we reach our limits again, no other branch is observed to be given
off by the Indus.

Passing the point where the Hujamree separates, it is necessary for
me to continue my observations on the authority of the officers whose
examination I have noticed, and on the authority, also, of Natives, who
afforded me information regarding the district which I could not
examine myself. Below the separation of the Hujamree, the main
stream at present gives off no branch from the right bank : for the
channel of the Gorah, by which Captain A. Burnes passed into the
main river, while on the Lahore Mission, is at present quite obliterated
near the former point of efflux, and the lowest part of the bed is elevat-
ed, like that of the Buggaur, above the level of the surface of the river,
in such a manner that, even during the annual swell, the water cannot
enter it.

On the left bank, Lieutenant Pottinger observed the former channel of
the Mull “ nearly choked up,” a small rivulet, which he stepped over,
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being all that remained of this channel. Below this point, the same
officer observed the remains of the channel called Mootnee. This had
a width of ¢ about thirty yards” ; and though it admits, as the Natives
informed me, of the passage of small doondees from Shahbunder into
the main stream, no sea-going vessels, even of the smallest size, can
enter the latter by this channel; but, on the contrary, cannot reach
closer to the port of Shahbunder, situated on that branch, than eight or
ten miles. :

After this point, the main river enters the lowest region of the Delta,
where the elevation of the banks is nearly equal to that of the surface
of the river, and even where a portion of the land contiguous to the
river is overflowed at every high tide. Here the channel creeks com-
‘mence, which derive the water which they contain from the sea, during
the tide of flood, but do not discharge any portion of the fresh water of
the river. These have been described as so many mouths of the Indus.
But though their existence is serviceable, in so far that some of them
afford access at high tide, by which small fishing-boats can penetrate
into the river, as well as a passage for doondees to pass along the line
of coast, yet the practice of denominating and delineating, without dis-
tinction, as mouths of the Indus, every point at which the sea insinuates
itself into the low coast of the Delta, and which, at certain times of tide,
afford this partial communication with the river, without attending to
the essential difference between the mouths which discharge the waters
of the river and the salt creeks which do not perform this function, has
led, in combination with other circumstances, to exaggerated notions
regarding the dimensions of a river which .was supposed to require so
many outlets by which to discharge its waters into the sea. Now that
the actual state of the Indus is more precisely stated by professional
men, sent by this Government for the purpose, this overrated estimate
is apt to be followed by the extreme of disappointment; as if, because
the Indus does not reach the expectations formerly entertained of its
magnitude, it must therefore be regarded as entirely unfit for the useful
object of commercial navigation. These extremes of opinion are equally
.distant from the truth.

To resume the description of the branches into which the Indus is
divided. Having enumerated those which are observed to be given off
from the main river, after it passes the latitude of Hyderabad, I shall
follow the course of the Hujamree, and, after observing the offsets from
this ramification, I shall proceed to state the conclusions to which the
preceding observations on this point have led me.

After leaving the main stream at Seanee, n6 branch is given off by
the Hujamree until it passes Baree Gorah, and reaches the small Raj of
Mamooda-jo-gote, at which point two branches are observed. Only one
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of these pursuecs a course of any length, after leaving the Hojamree.
This is called Kuttoo, by which communication is kept up with the
Recheb Creek.

On passing into this branch, however, you leave the fresh water of the
river, and the navigation towards Darajah and Kurachce depends
entirely on the flood tide entering these channel creeks from the ocean;
for during the retreat of the tide all progress is impossible, the channel
being left completely dry. After passing the point where this channel
is given off, no offset, in any way entitled to the appellation of a branch,
is observed on either bank, until you arrive at the Buggana, which is a
salt-water channel, running nearly parallel to the coast, at the distance
of a few yards from the coast-line.

If, in the enumeration of the branches now given, I have not over-
looked some important offset, it will appear evident that no more than
three among the numerous mouths usually attached to the Indus can
serve the purpose of discharging the body of the water of that river, after
the latter passes the latitude of Hyderabad at leaﬂt,odunng the or-
dinary state, viz. that which it exhibits for eight or nine months* in
the year. These mouths are—I1s¢, the principal one, the Minejo or
Munuejah, which discharges the main body of the water; 2nd, the
embouchure of the Hujamree ; and 3rd, that which is supplied through
the channel of the Mootnee.

That the main river does not, after passing Seanee, subdivide into
any other than those above enumerated, is confirmed by the observations
of Lieutcnants Carless and Pottinger. Licutenant Wood and myself
have observed, that from the Hujamree no offset meriting to be consider-
ed as a branch is given off, after that branch itself separates from the
main river. As for the Mootnee, the small breadth which it assumes,
even at the point where it is first given off, and its limited depth, which
is barely sufficient for the navigation of doondees, requiring from eight
to cighteen inches of water, preclude the possibility of any great
subdivision of the waters of that branch.

The same observations may apply to the numerous branches which,
even in the latest maps,t—in that, for instance recently published by
sanction of the Bengal Government,—are delineated as sharing the
waters of the Indus, to an extent nearly equal to that of the main river
itself. An examination of the river, as laid down by Lieutenant Wood,

* During the remaining months, the river cannot be approached from the sea; so that,
though during the swell the larger volume of water discharged facilitates the internal commu-
nication by the Indus, yet to the foreign trader, and for transit, the condition of the river
during the dry season is alone interesting.

1 Captain A. Burnes, when procceding on his late Mission to Hyderabad, did not cross a

single branch between the Korec and the Fullailee, though in the maps several are delincated
crossing the direction of his routé.
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will prove that, for the extent therein delineated, no branch of any
magnitude can be supplied by the Indus, at least during the ordinary
state of the river. These branches, therefore, the appearance of which
in our maps has added to the effest of exaggerating beyond the reality
the dimensions of the Indus, have been intended, evidently, to represent .
canals of irrigation, by which the waters of the river are, during the
swell, distributed over the country. No distinction, however, being
laid down, between objects so essentially different as branches of
apparently equal magnitude and permanence with the river from which
they are derived, and mere temporary canals, natural or artificial, which
for two or three months of the year only contain water in their channels,
the misunderstanding on this subject was as natural as it has been
general; but it may now be safely concluded that no branch, except
those which are above described as separating from the Indus after it
passes Hyderabad, and no mouths but those which have been enume-
rated, can be considered as subservient to the general navigation of the
river. And this also we may hold as certain, that whatever local
changes take place in the channels which distribute and discharge its
water,—except, indeed, the river Indus undergo a general and permanent
increase of volume,—we cannot reasonably expect to find during one
season more numerous or larger branches than during another. These
-relations may change, and we may witness, during one year, the water
of the river distributed among a greater number of channels than during
the preceding season; but we shall also find that the number of
branches is maintained at the expense of the volume of water discharged
by each ; and if the river everagain become divided between the Buggaur
and Sata arms, the dimensions of those channels now in existence wilk
be diminshed by the quantity supplied to the channels at present dry:
but this arrangement, instead of favouring, would greatly increase the
difficulties of the navigator, who, even in the present concentrated state
of distribution, finds, in the few channels now open, barely sufficient
depth of water for his purposes.

To reduce the fact to its simple expression: the Indus opposite
Hyderabad was found to have a mean breadth of 616 yards, with a
mean depth of twelve feet.* Let us distribute this volume over the
area represented in our maps as occupied by the various branchés and
numerous embouchures of the Indus, and we shall find that a very
small portion of water indeed can be shared by each. In the swell of
the river it is true that this volume is increased, and that branches
whieh contain no water during the rest of the year will, during this

* Eighteen or twenty feet may be estimated as the mean depth during the season of the
swell.
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season, be filled : but this factrequires to be so stated ; otherwise we are
apt to mislead,* and to a serious extent, in a country to which, from
political causes, access is so difficult.

In this way, a feature which is only temporary has been taken as a
permanent character of the river, and the Indus has been endowed with
dimensions exceeding the Ganges far, and approximating to, nay even
exceeding in size, one of the largest rivers of the American continent,
the Mississippi. But it will be seen that the increased volume of water
which, even in the season of the swell, passes through the Indus, does
not require the vast hydrographical system for its drainage and dis-
charge which we observe represented as forming the lower portion of
the river.

Having premised these remarks, I shall proceed to describe, in
succession, the different points connected with the portion of the Indus
which has been the subject of personal observation during my voyage
from the sea to Hyderabad.

The extent to which my observations refer may be naturally divided,
as regards the river, into two distinct portions, viz. the collateral branch,
and that portion of the main trunk which we traversed. These two
portions contrast in various particulars, and even each of them, in
different portions of its course, undergoes changes, and presents
variations in its physical characters, which would justify a further
division, in order to render this description more clear, did I not find
that such actually obtains among the Natives; so that, in the more de-
tailed topographical notice which forms Part II. of this paper, I have
only had to follow the local divisions already established by the Na-
tives, in reference both to the main river and to the secondary branch.

The mouth of the Hujamree, by which we entered the Indus, was
found, by the observations of the Officers of the Indian Navy, to be
situated in lat. 24° 13’ 20 N, and in long. 67° 23’ 20° E. From
this point to that at which it separates from the main river, this branch
takes a general direction nearly ENE., whereas the general direction
of the main stream between Seanee and Hyderabad is nearly NNE.
The direct distance between the two extremities of the Hujamree may
be stated at twenty-seven miles. On the other hand, the length of the
main stream, from the point of separation to the latitude of Hyderabad,
assigning lat. 25° 22’ N, long. 68° 41’ E. as the geographical site of
the city, will amount to fifty-seven miles. By the windings of the river,
the length of the course of the Hujamree was computed to be fifty-seven
miles, and that of the main river seventy-four miles, which will give to

.
* In the same way, the Ganges may be stated to have a breadth of 100 miles; for, during
the season of the rains, the river dilates to that extent in the lower part of its course.
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the former the proportion of two miles of winding to every mile, and to
the main river seventy-four miles for the same extent.

The velocity with which the current flows varies of course greatly as
we observe it in the main trunk and in the collateral branch. In the
former, the general velocity of the surface current may be fairly stated
at from three and a half to four miles an hour during the dry season,
not taking into consideration the velocity witnessed at the sudden bends,
observed in several points of the Moograh section, where the current is
much more rapid than elsewhere. The current in the Hujamree did
not exceed one mile and two furlongs during the ebb, and one mile and
one furlong during the flood.

At the mouth of the Hujamree, we have a depth of nine feet at low-
water ; in the latitude of Baree Gorah the river assumes a mean depth
of seventeen feet, the maximum being five fathoms, the minimum one
fathom. Between this point and Seanee, the depth of water rapidly
decreases in this branch, until we found, in the month of December last,
that the maximum depth was reduced in several places to three feet,
and in more than one situation to two feet and a half.

In the main stream, the depth of water seldom exceeds five fathoms,
and rarely did we fail to find, in some point or other of a transverse
section of the bed, a maximum depth of less than one and a half or two
fathoms. The manner in which this depth is distributed forms a
point worthy of consideration. 'We observed that the navigable channel
presents, generally, the form of a narrow gut, with the sides rising
abruptly, the bed for the remaining extent forming a broad, shallow flat.
‘Where the soundings were greatest, we always found the channel most
confined, and narrowest, and when the maximum depth was diminished
to two or two and a half fathoms, we observed that this depth was more
equally distributed from bank to bank, the current more moderate, and
the navigation most easy. In my description of the sections of the
river, I have furnished more details regarding the depth of the main
stream.

The influence of the tide extends along the whole course of the
Hujamree, but above Baree Gorah this phenomenon is so much redyced
that, unless during the springs, and then even to a very limited extent,
no practical advantage is derived from it in the navigation of the river.
I have elsewhere stated that the range between the lowest level during
the ebb, and the top of the flood, amounted to seven feet at the mouth
of the Hujamree ; to three and a half to four feet at Baree Gorah, and at a
point nearly half-way between Baree Gorah and Seanee we found a
maximum gise of eight inches. Passing into the main river, the influ-
ence of the tide becomes almost imperceptible, and in the latitude of
Tatta a rise of three inches during the springs was, with some hesitation,

56s
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attribunted by Lieutenant Wood to the influence of the ocean tide.
Beyond this point, however, even this equivocal evidence of the tidal
influence was lost.

In watching the diurnal movement which takes place in the general
level of the Indus, we observed that the depression which, during the
months of our visit, amounted on an average to half an inch daily, was
occasionally, disturbed. On some occasions, the nature of this dis-
turbance consisted in a sudden rise of one inch or so, instead of a
depression of half an inch per diem, whlch might be denominated the
normal rate.

On another occasion, instead of a rise, the level of the river would
experience an unusual depression, greater than the maximum depres-
sion which was considered the ordinary rate. Again, on other occasions,
for twenty-four hours the level would become stationary. To account
for these changes, we conceived that the ordinary depression resulted
from the general outflow or drainage exceeding the amount of supply
poured into the river at this season; the extraordinary depression
always corresponded to the prevalence of strong northerly winds, which,
though at the season of our visit we had the temperature much reduced,
were likewise very dry,and by evaporation, as well as by their mechani-'
cal agency, operated in depressing the general level. The occur-
rence of rain in the countries to the north was assigned by us as the
cause of the opposite effect, viz. the unusual rise ; and we were borne
out in this supposition by the occurrence of rain in Sind, which
followed the greatest rise of this kind which we observed, and which
proceéded from the direction assigned as the regions where the fall of
rain had occurred.

The third effect was observed to correspond to the period of the
springs ; and the interrupted action which was then observed, as
regarded the movement in the level of the surface of the river, I attri-
buted to the influence of the pressure resulting from the augmented
quantity of the waters of the ocean introduced into the inferior channels
of the river at this period. To this extent, therefore, if my observation
be correct, the influence of the tide may be felt even at the' latitude of
Hyderabad.

The waters of the Indus do not enjoy the reputation which the inha-
bitants of Egypt attribute to those of the Nile. Though this river forms
the mainspring of life to Sind, as the Nile does to the country through
which it flows, the Indus water does not possess that lightness, nor
those delicious qualities which, in the figurative language of the
Egyptian Musulmans, ¢ had their Prophet ever known, yould have
‘induced him to have supplicated heaven for a terrestrial immortality,
that he might enjoy it for ever.”
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" But though an object of worship with the Hindoos of Sind, as the
source of the fertility of the country, the water of this river, as it passes
through the lower part of its course, has not the qualities usually pos-
sessed by river waters. Like most of the Indian rivers, the Indus
exhibits a foul and muddy appearance, and, even when filtered, the
water cannot, by this mechanical process, be deprived of all its impu-
rities, but assumes a milky or opalescent tinge. The mud contained
in the water of the main stream, at the latitude of Hyderabad, I found to
amount to 4.218 per cent. ; that of the Hujamree branch amounted to
0.061 per cent. Similar experiments were made by Lieutenant Carless
near the embouchure of the main stream, but his results I have not
been able to procure. '

The amount of mud suspended by the waters of the Indus is much
less than the appearance of the water would lead the observer to expect.
It is also much less than that which was found by Major Rennell to be
contained in the waters of the Ganges, which, according to him, amount-
ed to one-fourth. The nature of the mud thus suspended I shall notice
when I consider the nature of the soil of Sind, with which it is identical
in chemical composition. Besides the mud suspended, these waters
contain, in a state of solution, a proportion of saline ingredients, princi-
pally common salt, carbonate of soda, and nitrate of potash (or nitre).
The amount of these saline ingredients in the current of the river is not
so great as to render the water disagreeable ; but when the water be-
comes stagnant, the foreign matter is taken up from the soil, which is
impregnated with the above substances to a considerable amount, so
that the water of the Indus itself is preferable to that derived from the
ponds, or from those branches in which the current is feeble.* Some of
the water which I carried away for examination was found, when
opened here, to be impregnated with sulphuretted hydrogen, a property.
analagous with what is usually observed in the waters of muddy
rivers.

The banks of the Indus, including the branch of the Hujamree, gradu-
ally increase in height as you ascend the river. In the lowest partof the
Delta; that is the region contiguous to the coast, the banks are so low,
that at high tide the level of the water nearly reaches that of the bank,
the difference not exceeding two or three feet. As you approach Baree
Gorah, the bank becomes gradually higher; till, at the latter place, it
may reach the height of five feet (average) above the surface of the
water. But along the whole course of the Hujamree, the height of the
bank is not such as to protect the country from inundation during the

* This is a fact of importance, to be kept in mind,—in locating any large body of troops
for instance. The situation should be chosen as near running water as practicable, that of
the dunds or ponds being unwholesome.



412

season when the river swells, so that, to secure themselves against such
an occurrence, the inhabitants have had recourse to erecting bunds or
dykes, which, as we shall afterwards find, prevail along the whole of
those sections of the Hujamree which lie between the port of Baree
Gorah and the main river, and which are called by the Natives Bunna
and Seanee. When we arrive at the latter point, and enter the main river,
we find that the steep bank assumes a greater elevation, and attains the
height of fifteen feet. This elevation is maintained, with very little
increase, until we reach the latitude of Hyderabad, which forms the
northern extreme of my limits.

The banks of the main river present some varieties in appearance,
which itis of importance to notice. Besides the sloping or shelving
bank, which exhibits the same character throughout, whether observed
in the main trunk or in the branch, the steep banks are sometimes found
to present a single abrupt, wall-like face ; at other times it becomes, as
it were, divided, and that which forms the immediate barrier to the
water during the dry season has the height of about seven feet, while
further from the river, at various distances from the first bank, a second
is observed, the elevation of which, added to that of the first bank,
equals the total elevation of the bank which presents no such division.
‘When the bank presents this form, the lower one serves as the barrier
to the water in the ordinary state of the river, and the second or upper
bank confines the stream during the swell.

The distance between these banks, when double, I have said varies :
sometimes we found them separated by aledge or flat stage of no more
than three or four yards in breadth, but in other places the breadth
of this is increased to sixty or eighty yards.

I observed in the banks along the whole line of the main river, that
canals were cut so low down that the floor of the latter reached half-
way between the summit of the bank and the level of the water.
1 inquired the reason for such a practice, seeing, as I then supposed,
that the inundation of the river ought to supersede the necessity of
constructing canals to conduct the waters, which, I imagined, were
spread over the country, as we see on the banks of the Nile, or in the
lower plains of Bengal. But I was given to understand, that no such
inundation occurs in Sind, except in a very limited belt near the sea,
and that were these canals not dug, and carefully maintained, no water
would reach the fields from the river.

In that part of the river where the sugarcane and garden produce are
cultivated during the dry season, when the water of the river is low, two
water-wheels are required in those situations where the bank is double.
The first wheel, placed on the margin of the lower bank, elevates the
water to the intermediate ledge, along which it flows in canals until it
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reaches a reservoir situated at the foot of the second or higher bank, to
the summit of which the water is lifted by another wheel. The latteris
generally turned by a pair of bullocks, the former, that nearest the
river, by a camel.

The soil of which these banks are composed will be mentioned
hereafter ; and for the phenomenon of the falling in, which the banks of
the Indus, in common with those of the Ganges, undergo, though
apparently to a much greater extent, I beg to refer to the description of
the local divisions in Part II. of this Report.

The river Indus, after it passes the latitude of Hyderabad, undergoes
an annual elevation in the level of its waters; but the swell does not
reach such a height as to produce the effect of inundation in any degree.
In this particular the Indus differs from the Ganges and from the Nile,*
and resembles the Euphrates, or perhaps more closely the Tigris.

It may be said that this distinction is verbal, or that the difference
consists only in degree ; but the effects are important to note, for this
difference in the rise of the river, by preventing the occurrence of a
general inundation, influences in a great measure many important par-
ticulars in the economy of the inhabitants, as well as the nature of the
productions, animal and vegetable, of the country. On this account
it is necessary, for the irrigation of the crops, to cut canals{ down the
bank of the river, which conduct the water to the grain fields, and dis-
tribute this element to whatever part it is required in during the season,
when the level of the river is such as to meet that of the mouth of the
canal cut in the face of the bank. The care of these canals, so essen-
tial to the prosperity of the country, is placed under the immediate
superintendence of the Sind Government, and the operation of cutting
and repairing them is carried on by a certain class of people, whose
occupations are confined to this object. For the expense thusincurred,
the Government exacts an increased taxation on the lands which these
canals irrigate, amounting in all to four-tenths of the produce ; whereas
on the produce not irrigated in this way one-tenth less is imposed.

On examining the causes which produce the periodical swell of the

* With regard to the Nile, the statement must be made with reservation. That accurate
observer, Mr. Browne, in his “ Travels in Africa,” states that “ Mr. Gray’s well-known descrip-
tion of Egypt, as immersed under the influx of the Nile, is exquisitely poetical, but far from
just. In Upper Egypt, the river is confined by high banks, which prevent any inundation into
the adjacent country. This is also the case in Lower Egypt, except at the extremities of the
Delta, where the Nile is never more than a few feet below the surface of the ground, and
where inundation of course takes place.”” The same remarks will apply generally to the river
Indus, after it passes the latitude of Hyderabad.

+ Canals are also necessary in Egypt ; but in that country these commence at the limif of
the inundation, at some distance from the river. In Sind, the canals open on the immedi-
ate bank of the river.
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Indus, we find the explanation of the diminished rise of this river,
compared to that witnessed in the Ganges. This latter river is now
well known to derive the water by which the extensive inundation is
produced from two sources, viz. the melting of the snow on the moun-
tains whence the river itself and some of its tributaries take their rise,and
secondly, by the periodical rains which fall in the lower plains of Bengal.

By the first of these causes, a rise of fifteen feet and a balf is said to
be produced in the Ganges, which is one-half of the full amount of rise
as stated by Major Rennell. The country through which the Indus
flows in the lower portion of its course, though differing little in latitude
from the corresponding regions on the Ganges, are, as regards climate,
still more extra-tropical, and are deprived of the abundant rains which
supply the source of one-half of the rise experienced by the Bengal river.
‘What is observed of Lower Sind may more strictly apply to the countries
to the north, where, though occasional showers are more frequent than
in the south, these are not of a tropical character, and never, by their
amount, can materially or permanently affect the rise of the waters of
the Indus, which river must depend, for the periodical swell which it
exhibits, entirely to the melting of the snows on the mountains from
which it derives its sources, at the season of the year when the sun is
in its northern declination.

The amount of rise from this cause will be found, in the Indus, nearly
to equal that which is observed in the Ganges as produced by the same
phenomenon. The river may, in the northern part of Sind, attain,
during the swell, an elevation of fifteen feet ;* but after passing the
latitude of Hyderabad, deprived as the Indus is of the source of supply
which the rains furnish to the Ganges, the rise in the former river does
not exceed the height of eight to nine feet above the level at which we
observed the surface in the month of January. An elevation to this
amount may take place in the section of Sahoo, but lower down, near
Tatta, Lieutenant Wood and myself measured the elevation of the line
which the Natives assured us the river reached in the season in ques-
tion, and we found this level to exceed that to the surface of the riverby
six feet and a half.

As it approaches the sea, the elevation of the river during the swell
gradually diminishes, until it attains the general level of the ocean ;}
but in the lower part of Sind, for a strip of from five to six miles in

* In the latitude of Larkhana, fifteen feet may be the amount of rise. About this point
there is a deviation from the river during the swell, by which the Lake of Munchur, on the
west bauk, is supplied, and extensive marshes are formed, as the Lemloon on the Euphrates.

t This level, however, undérgoes a local elevation on the Coast of Sind during the preva-
lence of the south-west monsoon, the season corresponding to that in which the water of the
Indus rises.
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breadth, from the coast-line, we observe the phenomenon of a general
inundation, nowhere else witnessed in Sind, between this region and
the latitude of Hyderabad. - .

In the character of their rise, and the causes which produce this phe-
nomenon, the three great rivers the Ganges, the Indus, and the Nile,
may be thus contrasted :— ’

The Nile owes its inundation solely to the waters which the periodi-
cal rains supply ; the Indus, whose increase is derived solely from the
melting of the snow, attainsan elevation of fifteen feet ; and the Ganges,
in which both these causes combine to produce its annual inundation,
elevates its water to thirty-one or thirty-two feet.*

The precise elevation which the waters of the river Indus assume
cannot, of course, be positively determined, unless this amount be
actually observed by some officers stationed in the country during the
season when the rise takes place. The statements which I have given
on this subject are founded on the evidence of the Natives, who on such
a point could not mislead, and on personal observation, directed to the
following facts :—

1s¢.—The existence of canals which lead from the bank of the river,
which are maintained at great expense, are of no use during the dry
season, as the river sinks far below their level, and would be super-
fluous in the season of the swell, did the water of the river overflow
its banks, as do the Ganges and the Nile.

2nd.—The appearance of the country where this inundation is pre-
vented by the elevation of the bank, contrasted with that of the limited
.belt near the region where a general inundation takes place annually.
The former presents a vegetation on the surface, which would not
exist if the plains on which the species grow were thus annually over-
flowed ; for by their nature these plants are adapted to a dry, arid soil,
which their hard substance, stunted growth, and leafless appearance,
betray, and which, were such a phenomenon to occur yearly, would be
destroyed, and give way to plants accustomed to a moister soil. In
the region where the general inundation is said to occur, we find the
vegetable physiognomy to present a different aspect : instead of the
thorny shrubs which are met with only here and there in the upper part
of the country, leaving large patches of the soil uncovered, we have in
this situation a carpet of grass, which clothes the whole surface, and
nourishes herds of buffaloes, which cannot exist in the region where
the inundation does not occur.

3rd.—The appearance of the country, as regards the habitations of

. \
* This is the estimation by Rennell ; subsequent observers have reduced the amount of the
rise. in the Ganges.
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the people, also differs: where the overflow takes place, the huts of
the inhabitants are small, constructed solely of matting, and easily
transportable ; but in the districts where the inconvenience of such an
inundation is not felt, the dwellings are built of more substantial
materials, and the villages are composed of a larger number of houses :
witness Kelaun, Qoplana, Jerruk, Kotree, &c.

The lower portion of Sind, which is called the Delta of the Indus,
has been said to resemble the Delta of the Nile, in being the gift of the
river which flows through it, and in the excessive fertility with which
the rich deposit endows the soil. Both these assertions, however, must
be admitted with some modifications. The soil of the Delta, and the
soil of Sind generally, is very far from posscssing the qualities which
render soils fertile. If the Delta of the Indus be a gift of that river, so
is the whole surface of the great valley which forms its basin, extend-
ing from the plains of the Punjaub to the sea, and from the mountains
of Hala on the west to the plains of Rajwara on the east; for over
nearly all this extent, the soil which is met with on the surface of the
low plains resembles in mineralogical character that formation which
constitutes the soil of the Delta.* In the same way that by the agency
of water in some form have been deposited the alluvial plains,
through which most rivers are observed to cut their course to the
sea, as those of Bengal and of Mesopotamia, so, no doubt, have
the plains extending on each bank of the Indus been formed ;
but we are not warranted in deciding, from the feeble action of deposit
witnessed at the present day, that such extensive alluvial depositions
have been created by these rivers in the condition in which they are
now observed. The amount of deposit formed by the Indus must be
very small, as the quantity of mud suspended in its waters is limited :
besides, the action of this river is not confined to that of carrying down
mud from the upper to the lower part of its course ; forin the branches
of the Delta the waters of the river contain much less mudt than we
found to exist in the upper part, where the current flows with the
greatest rapidity ; so that before the waters of the river enter the sea,
they deposit in some part of the bed all the solid matter which, where
the current was rapid, they held in suspension.

* At Bhikaneer the soil, as far as description can be depended on, appears from the ac-
count in Mr. Elphinstone’s book to be identical with that of Sind. Over the Runn of Kutch,
I presume, the same soil prevails,and in the Gulf of Kutch, as well as near the whole coast of
that province, the submarine surface is composed of the same marly alluvium that I found at
the mouths of the Indus at the distance of ten miles from land.

+ The quantity of sediment contained in the lower part of the main river is, as Mr. Carless
informs me, scarcely appreciable. I have above stated the relative quautities in the Indus at
the latitude of Hyderabad, and in the branch of the Hujamree at the distance of six miles
from the sea.
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Much has been said of the invasion of the land on the ocean, proe
duced by the sediment thrown* into the latter by the river Indus ; but
no satisfactory facts, either of an historical or physical nature, have been
‘brought forward in thisinstance, to prove the correctness of these asser-
tions. With regard to the Ganges, Major Colebrooke has shown exam-
ples of the rapid filling up of some branches of that river, and the
_excavation of new channels, where the quantity of soil removed
amounted, at the most moderate calculation, to forty square miles, The
-same may be observed of the Indus; but the removal in these cases
may be confined to an action of transfer only from one point to another,
but not a total removal of the soil thus displaced from the land, to be
thrown into the sea. Where the action of this local and limited trans-
port of mud takes place to the greatest extent, during the process of
filling up of some branch, and the excavating of new channels, the
current of the river is more rapid ; but in the part of its course conti-
‘guous to the sea, the loss of velocity is attended with loss, also, of trans-
porting power ; and, in fact, the action which is witnessed in the higher
part of the river, and which would appear to the observer to consist in
a general movement towards the ocean of the particles of mud suspend-
ed, is nothing more than the shifting of these particles from the side
where the bank is steep, to that which presents a flat, shelving face,
where the current is consequently less rapid, and on which the sedi-
ment is quickly deposited, instead of being carried outward to the
ocean. In many instances, a particle.thus removed is deposited in a
position where it is actually at a greater distance from the ocean than
that from which it was carried.

This subject, however, from its great importance, would require more
full discussion than I am at liberty in this place to bestow on it. It
would require, likewise, the collection of a greater number of well
observed facts, than we at present possess with reference to the Indus,
to enable us to arrive at any satisfactory conclusion. It involves this
question of great interest, both as regards the past history of this river,
and the future prospects of commerce, as connected with its navigation,
—Whether the channel of the Indus has been, and is at present, proe.
gressively and gradually deteriorating ; or whether this seeming dete-
rioration is merely a vicarious action, by which a channel or a
system of channels are filling up, whilst others are excavating? In
the one case, the extensive hydrographical system, of which we witness,
as it were, only the remains, in the numerous destroyed branches, and
in the diminished number of the embouchures, which at present serve

" * The quantity of sediment suspended by the sea near the mouth of the Hujamree is not
greater than that observed in the ocean water along the Malabar Coast, near Bombay, during
the dry season.

57s
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to discharge the waters of the river, contrasted with the inaumerable
outlets which formerly opened into the ocean, along the whole line of
the Sind Coast from Kurachee to Juckow, might have been at one time
necessary ; and the countries from which the Indus derives its waters
may have experienced a change in climate, or in their meteorological
relations, which has produced the effect of a diminished supply of water
thrown into this river; or, on the other supposition, the desertion of one
system of channels may be caused merely by a change in the direction
of the river, but not by an absolute diminution in the quantity of water
flowing into the sea by this great valley.

I have stated that the sediment suspended by the water of the riveris
identical with the superficial formation which constitutes the soil, not
only of the Delta, but of all the parts of Sind which I had the opportunity
of examining. It consists of what, in the language of geologists, would
be called a foliated marl, and is composed of argile or pure clay, and
carbonate of lime, essentially to which is associated a proportion of
mica, in the form of a fine sand. This soil contains a large proportion
of common salt, besides carbonate of soda, and nitre.

I have not yet determined the exact proportion of salt (which is
known to prove so inimical to the growth of most cultivated plants)
contained in the soil of various parts of the banks; but a general idea
of the abundance in which this ingredient exists may be derived from
the fact that the face of the banks is everywhere covered with a white
crust, composed of this substance. The surface of the soil exhibits the
same crust whenever a small quantity of water is thrown on it; as,
during a shower of rain, the salt being in the first place separated from
the other insoluble ingredients of the soil, is, by the evaporation of the
water, crystallized in thin layers, which remain on the surface.

Compared to the soil found on the banks of the Ganges, we find in
that of Sind a general similarity ; the most striking difference, however,
consisting in the absence of the muriate of soda in that of Bengal, the
presence of which in that of Sind has rendered the plains bordering on
the Indus a desert, which, were it not for the proximity of certain parts
to the river, would be all as barren as the Runn of Kutch, or the great
desert on the east, of which the plains of this river form a part, posses-
sing, in the mineralogical character of soil, in their geological relations,
and in the nature of the spontaneous vegetation, a complete identity.

- The ingredients stated as composing the superficial formation in Sind
vary in different points along the river, as to the proportions in which
these are found associated. On the immediate coast near the sea, there
is an admixture of sand, derived from the proximity to and communi-
cation with the ocean.” In the upper half of the Delta, the clay
predominates : the soil in consequence is stiff and plastic ; and, while it
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gives stability to the bank greater than that observed in the inferior part
of the main river, before this reaches the Delta, is likewise turned to
account for the mseful purposes of the potter. Passing the Delta
branches, which, in the actual state of the river, may be considered as
terminating at Seanee, we find the soil composed of a very loose sand,
the sandy particles consisting of mica, which occurs as an ingredient in
the soil of the country generally, but nowhere in the proportion so large
as exhibited in thjs region.
. To the loose nature of this soil there can be little doubt that, as a -
passive agent, we must attribute the sudden deviations of the. Indus,
which take place to a wonderful extent in the region of its course
where this soil prevails, and where we witness, as in the instances of"
the Gorah and Buggaur, that during one season the whole of a large
body of water may be forced into a channel having a direction at right
angles with its former course.
_ The depth of the superficial formation I could not ascertain. In
general, however, this depth diminishes as you proceed to the north,
along the bank, until we reach the point near Hilaya, where the subja-
cent formation outcrops, or appears on the surface, and not only forms
the bed, and partly the bank of the river, but is elevated into a chain of
low sandstone hills, which runs bectween Hilaya and Raja-jo-Gote,
nearly parallel to the direction of the river, performing the useful office
of putting a stop to the frequent changes in the direction of the channel,
which is observed in the district immediately below that in which this
kind of formation is met with. The rock underlying the alluvial soil,
and which is first seen near the river at Hilaya, comsists of a clayey
sandstone, being very deeply coloured with iron, and presenting
those varied hues of red, yellow, and white, which mark the descrip-
tion called the variegated or new red sandstone. ¥n the inferior part
of the mass, the rock* is deficient in hardness, and almost assumes the
consistence of clay ; but towards the summit it passes into a hard
sandstone, which assumes a horizontal position, and gives the hills
which it forms a tabular shape. This form is altered into the rounded
by the action of weathering, by which the inferior softer parts being first
removed, the tabular stratum forming the summit loses support, and
fractures, slipping down the sides of the hills in large flat masses or
slabs, which are sometimes even pushed into the river. Those hills
which, by this action, are deprived of the harder tabular sammit, always
present the rounded or conical top. The most elevated do not exceed
two or three hundred feet.

* This rock contains abundance of fossil shells embedded. The superior stratum is perfo-

ated by cylindrical cavities, caused by some lithodomus mollusca. In the lower part of the
“rock, the following genera were collected : Ostrea, Modiola, Fusus, &c.
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‘These hills are of great importance ; for besides furnishing stomes
in a country where such materialsare rare, and preventing the continual
changes in the course of the river observed elsewhere, the rock con-
tains, embeddea or loose, an abundance of iron ore, in the form of brown
hematite, from which that useful metal is obtained. I was informed
that at Tatta the smelting of this ore was at one time carried onto a
considerable extent ; but the introduction of British iron from Bombay
rendered this enterprise unprofitable, for, from the imperfect process
employed, the foreign article undersold that produced in the country,
which was, besides, inferior in quality. The undertaking is now aban-
doned, and the only place near the river where this ore is still reduced is
at Karaka, where, however, the process is carried on to a very small
extent.

The next feature in the geology of Sind is the calcareous formation,
which is first met with nearly opposite the northern extremity of the
range just described, and which occupies the left, whereas the sand-
stone range occupies the right, bank of the Indus. This point is in the
latitude of Trikul, or at the southern extreme of the Doab Purguna.
The formation presents itself in the form of a chain of low tabular hills,
not exceeding eighty feet in height, which nowhere approach so close
to the river as the sandstone range opposite, the average distance from
the bank being from two to three and a half miles.

The calcareous rock forming these hills assumes a cavernous or honey-
comb appearance : it has been said to belong to the shelly limestone
variety ; but it contaius fewer organic remains than the rocks composing
the hills* on the western bank, which are of the same composition as
those now under notice, and assume the same direction, but do not
approach nearer to the river than the distance of fourteen miles. The
chain on the east of the river is called Gunjah. On the tabular summit
of ane of them the capital of Sind, with its citadel, is built. Such are
the rock formations which are met with in Sind between Hyderabad
and the sea. It will be seen, from a consideration of the nature of the
goil, that this is not naturally fertile, but that Sind owes its superioi'
productiveness rather to the water of the Indus than to the soil of the
country. . ,

Of the various grains produced in the country, T have furnished a list
in the Appendix: all of these, in quality, are greatly inferior to that
‘which the same kinds grown in India possess, and the return, except in
one, viz. rice, is also greatly inferior. The result of my inquiries as to

* One of these, called Sattar, from the seven summits it presents, is the most remarkable

object seen in approaching Hyderabad, and indicates to the boatmen their proximity ta the
city, when it is sighted.
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the amount of return for the different sorts of grain may be stated as
follows :—

Rice....... Cerreasas ciseisssse sssee 60 to 100 fold.
Bajree ....... Chreeaieerens cans eenees 20 »
JOWATEE ..vvvrironsnnonoransnnsanes . 20 "
Barley ......... Cr e et eeaaas . 15 »
Moong..oovevanennnn Cerernens ceeanns 5 ”
Wheat.............. 15 -

The appearance of the country on the banks of the Indus, from the.
mouth of the river to Hilaya, is entirely destitute of beauty. An un-
bounded flat, clothed with stunted vegetation, constitutes the landscape.
On reaching Hilaya, the appearance of the chain of low hills, observed
on the right bank of the river, between this point and Raja-jo-Gote,
interrupts the monotony of the plain, and gives to the scenery of this
part of the river’s bank a character approaching to pleasing. Passing
this region, however, the face of the country resumes the same fatiguing
monotony observed in the lower Delta; for though, on the left bank,
and along the northern part of the section of S8ahoo, there occur the low
calcareous hills which form the chain called Gunjah, these, from their
stiff and formal outline, and their bare and and appearance, add no
beaufy to the scenery.

The obstacles which the river Indus offers to navigation may be con.
sidered under two heads,—1Ist¢, the difficulties met with at the entrance,
and in the branches of the Delta; 2ad, those presented by the main
stream. The usual, indeed the only line by which the Indus is at
present navigated is, as already stated, by the collateral branch, the
Hujamree, which, as far as the grain port, offers no obstacles to vessels
of thirty or forty tons. But beyond this, no sea-going craft can pene:
trate ; and the river, having at certain points between Baree Gorah and
the main stream no greater depth during the dry season than two feet
and a half, no vessel of any description, exceeding this very moderate
draft, can pass by this line. -

Another serious difficulty in the navigation of this branch has been
gtated by Captain Burnes to consist in the liability of the small vessels
which navigate it to ground on the flat mudbanks, which are so soft
that the boats sink deeply into them, and, before the return of tide, be-
come so firmly fixed that they cannot be extricated, and are, ‘in
consequence, destroyed. B

In the principal mouth of the river, the difficulties are met with in
the approach; for within the bar the depth of water is sufficient for all
the purposes of a useful navigation. The approach, however, presents
serious obstacles to this passage ever becoming one which will be
frequented by merchant craft; for though it has been found that at thé
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top of high tide a depth of nine feet can be obtained, yet the channel
leading to this mouth is narrow and intricate, and beset on all sides by
shoals. These circumstances, with the liability to frequent strong
winds which blow on this coast, and a knowledge that, by a fall of seven
feet, a vessel must remain in a channel which at one time of tide
(supposing she did not enter at once) will leave only two feet water,
will render this access always unsafe at least to ordinary navigators.

These difficulties we find have led to the complete abandonment of
this entrance by the Native vessels frequenting the river; and the prac-
tice of the Natives in such matters, guided as they are by experience,
should not be overlooked.

For the purposes of Government, however, a knowledge of the exist-
ence of such a channel, capable of admitting a vessel drawing seven
feet, to enter the Indus, is a fact of great importance ; and, for the
conveyance of heavy military stores, when craft can be built* on any
principle capable of adapting them to the nature of the obstacles to be
encountered, and when the direction of these can be placed under
skilful and scientific officers, nothing short of physical impossibilities
could deprive the public of the use of the river for such purposes. Bat
the private merchant does not possess these resources.

The obstacles which are encountered in the main river are principally
confined to the portion which extends between the efflux of the Hujam-
ree and the latitude of Hilaya, situated at a short distance above Tatta.
Here the current, on an average, runs at the rate of four miles per hour,
and in these points, where the channel suddenly contracts, the current
acquires a still greater rapidity. The slipping down of the bank is
also dangerous, from the liability of the boats being sunk in the event of
the mass falling upon them, and by their fallacious nature rendering it
unsafe for trackers to proceed along them, and quite out of the question
to employ horses or camels for this purpose. The frequent shoals, and
uncertain situation of the channel, must also be added to the difficulties
which the navigator must encounter in this part of the Indus, in conse-
quence of which, his boat is constantly grounding; and in case the
craft be heavily laden, or the crew unskilful, the banks or shoals quickly
gather on all sides, and the vessel, if not the cargo, may be lost.

. '* Thedoondee, which is the only kind of vessel used on the lower part of the Indus, would
appear to an unprofessional observer to be but a slight improvement on the primitive raft,
All the ingenuity displayed in its construction is directed to a very humble object,—that of
saving the craft from inevitable destruction in case of grounding. If we compare this clumsy,
unwieldy barge with the ““ sharp, well-built lateen vessels of fifty or eighty tons, drawing fiveto -
nine feet,” which navigate the Euphrates, or with the varied forms and sizes of the country
boats seen on the Ganges, the inference is inevitable, that the facilities which these rivers offer
to navigation far surpass those of the Ind\u.

-
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Such difficulties have cansed the merchants of the country to abandon
the line of the Indns, and to transport their goods by the land routes.
For this purpose, all vessels with imports, either for the consumption of
the country or for transit, carry their cargoes, not to the port of the
river (which, in general, they are obliged to visit before returning home,
to take in grain), but to Kurachee, from which port the goods are
conveyed on camels to Tatta, Jerruk, Hyderabad, and Shikarpoor.
Another portion of the imports is introduced by Lukput, or from Bhow-
nuggur, across the Runn of Kutch. Such a complicated transaction
would have been avoided, had the river presented the same facilities or
advantages that are possessed by the land routes; for in that case,
instead of arriving at the grain port empty, the craft visiting Baree
Gorah would have only to carry the imports to that depdt, where a
simple transfer would be effected, and there would be no necessity for
the vessel proceeding in the first instance, as is now the practice, to
Kurachee. A similar operation is observed with regard to the grain -
exported from Upper Sind. This is not brought down the river to the
shipping port which forms the export depét for the grain of the Delta,
but when the river craft reach the town of Jerruk, situated near the
point below which they wish to avoid the navigation, the grain is taken

“out of the doondees, and carried overland on camels to Kurachee,
which thus forms the export depét for the grain of Upper Sind.

These facts will justify the opinion already stated by others, that in
the actual state of this river, and under the present circumstances of
commerce, as it exists in these countries, a portage will be found the
most profitable mode of transport between the seaport and that portion
of the river situated beyond the point where the difficulties to naviga-
tion are met with. For such a portage, Sind, particularly the lower
part of the country, presents unusual facilities. The extensive plains
which constitute the whole face of the country, and are covered with
a saline vegetation, are useless for agriculture ; but form extensive
nurseries for rearing vast herds of camels. The firm and level surface
of the soil, also, renders travelling over this country very expeditious and
easy for this animal. The time occupied by a camel to travel from
Kurachee to Hyderabad does not exceed four days; the period required
for the passage of a common doondee, such as those used at present in
the navigation of the river from Baree Gorah to Hyderabad, is seldom
less than fifteen days, during the season when the northerly winds pre-
vail, which is from the month of October till March. But when a boat
is laden to the depth of two feet six inches (the average draft being
eighteen inches), the passage between the same points may occupy a
period of thirty-nine days, as was the case with the boat which conveyed
the coal for the Indus steamer from the port of the river to the eapital.-
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. 'When time has been given to enable praetical men to' understand
fully the nature of the obstacles, and to appreciate accurately the
‘amount of those actions by which the inconvenience presented by the
Indus to its navigation are produced, and when commerce in the coun-
tries to which the Indus must be considered only as an avenue has
been created,* and advanced to the extent to justify the expenditure of
resources which a civilized community is powerful to apply, then we
may see the obstructions of this river yielding to the efforts of ingenu-
ity and science, as we witness those of the Ganges give way to the
application of similar means ; but for the present, the waty trader will
be content to calculate by which of the routes, by land or by water (if
both are open to him), he can, with the smallestrisk and expense, convey
his goods. to the market. If the British merchant be confined to that
by water, the Native trader will possess an advantage in the transport
of commodities, which may prove very discouraging to the former.

It is the general impression, that the rulers of S8ind, whose opposi-
tion to the navigation of this river was believed to be the only obstacle
which deprived the trader of the advantages of this channel, have, by
the same policy, caused the depressed state in which the commerce of
the country at present exists ; and it has, under this impression, been
considered necessary, in calculating the advantages likely to be derived
from opening the navigation of the Indus, to overlook entirely those
‘which a more frequent intercourse with that province holds out the
‘prospect of calling forth. Sind, however, will be found entitled to mors
consideration in this question than those who have thought most on the
‘subject are inclined to bestow. The charge of barbarism, on this
account, has been heaped on the Talpoors with unsparing hand.

But has it been maturely considered how far the depressed state of
commerce in Sind may be attributable, partly, to the same general
causes which have been attended with similar effects in other coun-
tries ? [f the Ameers of Sind are so inimical to commerce, why bave
they not interfered with the transit which now takes places, and has
never been interrupted, through their territories, by the land routes; or
with that active trade by which the inhabitants of the Coasts of Mukran
and Kutch, as well as Kattywar, and even some parts of Arabia,
indepted for a yearly supply of grain, which Sind furnishes ? How has
their country afforded a passage for the opium, wbich the traders in
that commodity prefer to the line by the territories of the British ? Are

® The establishment of an annual fair in some of the large commerecial towns of Sind,—
“Tatta or Shikarpoor for instance,—would do more towards reviving commerce in the countries
between the Indus and the Euphrates than even the opening of the navigation of the former
river. The advantages of such establishment, so numerous and so well known among the
Russians, cannot escape those interested-in the advance of-commerce in this country..
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the Ameers to blame, if the manufactures of their country have been
ruined, when we find that in the article of nitre, for instance, the
supplies, which once employed the industry of their subjects, are now
derived by the former consumers from another quarter ? The manufac-
tures in cloth (Loongees), whic.zh formerly were so prosperous at Tatta,
have fallen, not through the barbarous policy of the Ameers, but by the
change in the state of society in India, and in those countries whase
princes and nobles were the principal purchasers of such luxuries.
Finally, has not the transit commerce suffered more from the state of
anarohy into ‘'which the countries which gave rise to that trade have,
for a long series of years, been plunged, than from any attempts on the
part of the rulers of Sind? The deterioration of the Indus, by which
its navigation has been so much obstructed, has been caused by no
fault of theirs. The vexatious policy to which they have had recourse,
and to which they owe much of the unfavourahle opinions generally
entertained towards them, is one which a weak State could alone pur.
sue towards a power so gigantic as their neighbours are. This policy
has been to avoid intercourse ; and whether it was wise or not, they still
enjoy their national independence.

- The personal characters of the individuals who at present rule Sind
are certainly not such as to justify the harsh opinions which have been
published regarding their predecessors.

The people of Sind have been also much decried ; but the charge
has been too indiscriminately brought forward against the whole popu-
lation. The large masses of the indigenous population are particularly
industrious, whether in the occupation of agriculture, or the manufac-
tures. The merchants of Sind are active and intelligent, well protected,
though heavily taxed, by the Government, but not so much so as to
prevent foreign traders to leave their native country and reside under
the rule of the Ameers of 8ind. Compared to any State between the
Indus and Euphrates, Sind may be pronounced a country considerably
advanced in civilization: the Government, though severe, is vigilant,
and well ordered; too sensible of its own interests to ruin either the
commerce or agriculture of the country. The people are orderly and
obedient; and the laws are respected. Such, atleast, is the impression
which I have formed on these subjects, during a residence in the copntry
too short to allow me to expect that much confidence can be placed in
my opinions on questions of such a nature.

Before concluding these remarks on the commerce of this country,
I would allude to one or two articles which may become important in
the traffic by the Indus. The pastoral tribes which occupy the vast
extent of Beloochistan and the Afghan States have few articles to give
in return for the commodities produced by more civilized countries.

58s
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Among these returns, the wool of their sheep (the Doomba) will be
the most important, as it is the most abundant. The wool which
I have brought down might be submitted to- qualified persons,
to ascertain how far it will afford a profitable return for the merchant.
The shawl wool from Kashmere is also procurable at Shikarpoor; but
I was informed, when inquiring on this subject, that a twelvemonth’s

advice in advance would be required before any large supply could be
brought from the countries from which the article is derived.

It may be important also to know tltat mules, possessing fully all the
qualities which render this animal so useful, are bred in Sind, where
the ass attains the development which it is known to enjoy within a
very limited geographical distribution. These animals at present,
from the circumstance that only a limited number are bred, there being
no demand, are at present high priced ; but if these ever can become an
article of commerce, the Isle of France may derive the supply from
Sind for which she is now tributary to the distant Brazils.

The natural productions of Sind, from my short stay in the country,
received little attention. Of the zoology of the river, I made but a
scanty collection, confined principally to the species of fish used by the
inhabitants for food, which I deemed would on that account be inte-
resting to Government.
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PART II

Having thus attempted to convey a general idea of the river, and of
the physical aspect of the country immediately bordering on it, I shall
now proceed to describe more ;minutely the sections into which the
Sindians divide the main trunk and the collateral branch, the Hujam-
ree, within the limits to which my observations refer.

These local divisions have been entirely disregarded by those whose
descriptions of this river I have had the opportunity of consulting, not
because these authors were unaware that such local distinctions existed,
but probably for the reason that they conceived the subject to be of so
little importance, that any notice of these sections, from their great
multiplicity, would only tend to create confusion. From this opinion,
however, I entirely differ. My inquiry into the subject of these local
divisions has convinced me that they merit attention, and that the dis-
tinctions which obtain among the Natives, in reference to this point,
are philosophically grounded, and will be found practically useful. It
is, I think, by our not paying sufficient attention to the subject,—by not
discriminating the necessity that has led the Natives to adopt sucha
practice,, or by not understanding the principle which has been followed
in separating the river into distinct sections, and of distinguishing each
of these by appropriate appellations,—that we must attribute much of
the intricacy which still opposes a comprehension of the general cha-
racter and features of the river system of the Indus. Besides, by being
unaware of the value of the terms applied to these local divisions, so
universally employed among the Natives, we are apt to mistake these
as denoting distinct branches. Thus the Seanee or Sehan has been
described as flowing into the Hujamree at Vikkur ; whereas the Seanee
and Hujamree do not possess, with regard to each other, the relation of
two separate branches, but are mere local appellations, applied to dif-
ferent portions of the same branch, between which the distinction is
arbitrary,—a matter of convention among the inhabitants.

In talking of the Indus in general, the Sindians employ the term
Durya,—following in this respect the practice of the inhabitants of most
countries through whose territories one large river flows, which, being
to them an unique object of interest and attention, requires no more
than a general appellative to distinguish it. But when they wish to
indicate a precice spot on the banks, such as the site of a village, the
name of the section on which the village stands is invariably given.

The terms employed to designate these sections are derived--1s¢,
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from some physical peculiarity (natural or artificial), or from the name
of the chief village situated on the bank; 2nd, from some tradition
referring to the locality, or from the principal tribe which occupies the
district through which the portion of the river flows.

Examples of the first we meet with in Sahoo, Bunna, and Seance :
the term Sahoo meaning good, because in the portion of the river so
designated the banks are composed of firmer materials, and the stream
less liable to vary, than in the sections immediately below; the second
term (Bunna) is derived from the artificial dykes thrown up parallel
with the bank, to prevent inundation; and the third (Seanee) from a
village so called, situated at the point where the river first takes this
sectional appellation.

As examples of the second order, I may mention Poput and Moograh :
* the first is derived from a tradition that in ancient times a parrot used
to be sacrificed* by the boatmen on entering this division, of which the
navigation is the most perplexing; and Moograh from a Belooch clan
that occupies the banks.

In order to exhibit these divisions the more clearly, I have thought it
advisable to prepare a map, in which the sections are separately deline-
ated. This, I hope, will demonstrate the utility of discriminating
between terms applied to a section, and those by which the branches are
distinguished,—the one being a natural, the other an artificial or arbitrary
distinction ; nor can we hope to render a subject, naturally complicated,
intelligible, by neglecting distinctions which obtain so extensively, and
must be of long standing among the Natives of the country, and to
which they refer so frequently in all their descriptions.

Table showing these Sections.

Name of Section. Limits. Derivation of the Name.

Chanah........|From confluence of the Punjnud to Jaffer/From a Belooch tribe.
Shah-jo-Gote, near Hyderabad.

Sahoo ........|From Jaffer Shah-jo-Gote to Hilaya, or to the|From the word signi-
former efflux of Buggaur. fying good.

Poput ........ From Buggaur to efflux of Mootnee.. ......|From a tradition.

‘Wanyanee. . .. .. [From thelatter point to the old efflux of Gorah.|Unknown,

Minejo ........|From the latter point to the sea .......... Ditto.

Seanee ........|From point of separation from Sata to the{From the principal vil-

Bunmna ........

Hujamree proper.

village of Jameanee.
From the latter to Baree Gorah ........

From Baree Gorah to the sea ..........

lage on this part of
the river.

. {From the bunds that

are erected along
the bank.

. |From a tradition re-

garding a barber.

* For a similar custom among the Chinese, see “ Barrow’s Travels.”
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It is my intention to describe merely the sections of the Hyjamree,—
those of the main stream,—through which I have passed.

From this section the important branch of the Hujamree takes its
name, In the actual state of the river, and in a commercial point of
view, the Hujamree is the most interesting of the embouchures of the
Indus, affording the only access which is considered safe for Native
sea-going craft to penetrate as far as the grain port (Baree Gorab),
situated on this branch, at the distance of twenty-four miles from its
mouth. Thus the Hujamree affords egress to nearly two-thirds of the
grain exported from Sind, which used formerly to find exit by the
branch on which stands Shahbunder, formerly the chief export depét on
the river.

The stream through this section follows a more winding course than
in any other division, except the one immediately above (the Bunna).
In direct distance the extreme limits of this division (Baree Gorah and
the sea) are separated by a space of fourteen miles, but the windings
occupy a length of from twenty-four to twenty-eight. The banks,
particularly on the lower part, near the sea, are very low, the water at
high tide, especially at the springs, reaching to within two feet of the
top. The occan tide of course prevails throughout the whole section,
rising from seven to nine feet at the mouth, and from three to four and
a half at Baree Gorah, at which point the current caused by the flood
tide is confined to the lower depth of the body of water; so that the
surface current continues to flow downwards, though the level of the
surface, oscillating to the extent above stated, indicates the tidal
influence. In consequence of this fact, vessels lying at the port do not
swing to the changes of tide.

The breadth of the river within this section was found to be, at one
extremity, near the sea, 500 yards, and at the other, opposite Baree
Gorah, 100 yards. The latter of these measurements was ascertained
trigonometrically by Mr. Wood, the former by means of a graduated
line, stretched across the bed from bank to bank. The breadth at Baree
Gorah is not only the lesser of the two now stated, but is the minimum
breadth of this section of the Hujamree.

The depth of water in this section, at the principal places along
its course, we found to be as follows :—

At the entrance. et eereenaneeaeees 9 feet at low tide.
Opposite village ofKetto P 11 » ”
Ditto  ditto of Humbus ........... 9
Ditto  ditto of Joah .......... 24feetathalfﬂood

Ditto BareeGorah................. 24 ” 1
The extreme depths which we experienced in the steamer along this
section were thirty-six feet maximum, nine feet minimum ; and the
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velocity of the current, during the flood one mile, and one foot per hour,
during the ebb one mile, and two feet in the same space of time.

The navigation of this section for vessels of small burden is as easy
as most river navigation can be expected to be. It is at present the
only branch of the river by which sea vessels are in the practice of
proceeding so far as twenty-eight miles from the sea. At the period of
our visit, it was believed to be the only channel by which it was
possible for a sea-going vessel to arrive at the main stream of the
Indus; but since our attempt, the observations of Lieutenant Pottinger
and Lieutenant Carless have shown that the principal mouth (the
Minejo) affords a channel by which, though much more difficult, it is
physically possible for a vessel drawing eight feet to enter. The
numerous disadvantages, however, which this channel presents, causes
it to be at present totally abandoned by vessels trading to this part of
the river; and the fact that the shipping port has never been situated
on that branch which gives outlet to the great body of the water, but, on
the contrary, always on ong or other of the collateral branches, estab-
lishes an analogy between the Ganges and Indus in this respect, and
shows, besides, that the character of this river, whatever local alterations
take place, undergoes no change.

The deep channel of the Hujamree, within the entrance, is easily
followed, by observing the appearance of the banks; for in this section the
deep channel invariably lies close on the steep bank, so that when the
bank passes from the character of steep to shelving, the vessel must
stand over to the opposite side, where the channel will be found near
the perpendicular bank. But where the banks on both sides become
shelving, the deepest water will be found to occupy the middle of the
bed. Had this important character been preserved by the Indus in the
upper part of its course, the navigation of the river would be much
facilitated.
~ Below the village of Humbus, the water of the river is not considered
wholesome, on account of the admixture of the salt water from the sea:
the extent to which this admixture takes place is observable in the
nature of the plants which grow on the banks, for the Ogeceras (called
by the Natives Chawer), the Mangrove, and Sonneratia (plants which
flourish only on the borders of saline waters) continue to prevail as far
as the village last named.

But the most striking physical peculiarity of the section is the occur-
rence of an annual inundation, which extends over a strip (probably
along the whole coast of Sind, whenever the fresh and salt waters meet)
to the breadth of five or six miles in direct distance from the line of
coast. The water, which in the higher parts of the river merely elevates
its level for a few feet, but never surmounts the bank, or floods the
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country, is here elevated above the low banks of this limited strip, and
produces a most important effect, not only on the vegetation of the
country, but influences materially the whole economy of the inhabitants
of the region, contrasted with those who occupy the more elevated
parts.

The phenomenon of general inundation, which is confined to this
latitude, produces the extensive pasturage which clothes the belt
bordering on the sea, and feeds the large herds of cattle, principally
buffaloes,* which disappear as soon as you reach the country where the
height of the banks prevents the occurrence of a general overflow. The
habitations of the Jutts, and other Belooch tribes that occupy this belt,
are for the most part temporary, and during the period of inundation
they remove to spots where the level is artificially raised : here the
people are pastoral in their occupation, and here the artificial cuts
or canals, which in the higher country are necessary to distribute the
waters of the swollen river, are not required. The only canals seen in
this region are natural creek-channels, which keep up communication
with the different branches near the sea, and preserve the same level as
the ocean. The strip of country subjected to the annual inundation is
deprived of the vegetable feature which characterises the rest of Sind.
The tamarisk does not grow here, or is very scarce ; and where the
southern limit of this plant commences, the general inundation ceases
to prevail. For the remaining extent of this section, the country
is watered by canals, as in all the other districts of Sind, to as far as
Hyderabad. '

The lowness of the banks which bound the river along this belt of
inundation is not the sole cause of the latter phenomenon: the general
elevation which the waters of the sea along the coast must undergo,
during the prevalence of the south-west monsoon, in the season
corresponding to that in which the swell of the river takes place, has
great influence in producing this effect.

The rice grown on the soil subjected to the overflow of the mingled

* Flocks of sheep are reared on this part of the Delta. The variety is not indigenous to
this district of the country, but has been introduced from the mountains to the westward,
where this race is bred. The flocks are not large, but the race looks casty, and the wool,
though not to be compared to that of the doomba for fineness and softness of texture, is, as
well as the mutton, equal, if not superior, to that produced by the best Muratha breeds. 1
was offered the selection of the flocks which I examined, for one rupee per head. Blankets
are manufactured of their wool.

Honey should be mentioned as one of the natural productions of this low strip of the Hujam-
ree. It is produced by bees, which feed on, and attach their combs to, the maritime shrubs
which I have mentioned, particularly the Ogeceras. The honey is much superior to any pro-
curable in the west of India, being solid, perfectly erystallized, white, and well flavoured. No
particular care is taken in rearing the bees.
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waters of the sea and the river is of inferior quality, and called by the
Natives Garah, a variety closely resembling the sort known in this part
of India as the Khara Bhat, which is produced in similar situations. The
grass which forms the pasture is also of coarse quality, and grows close,
but not high. Here no cultivation takes place in the dry season, and no
other grain is produced in this whole district than the coarse rice I
bave mentioned. The climate of this low strip differs in some degree
from that of the restof 8ind. It is more damp, arising from its mari-
time situation ; and, from its geographical site, more frequent showers
are experienced during the rainy monsoon, from the south, than in the
regions to the north.

The races which form the population of the lower part of the
Hujamree section are the Jutt and Kurmatee Belooch clans. In the
northern part, the population is more mixed, consisting of a variety of
Belooch clans, such as the Lugaree and Lasharee, together with S8indee
tribes, and Hindoos of the common Lohana and Banian castes; also a
few small colonies of Sikhs. The occupation of the latter people is
confined to the manufacture of mats from the Panna grass, from the long
ligneous root of the tamarisk, and from other coarse tall grasses, which
grow in the northern district of this section. This kind of manufacture
is very profitable and important, for the matting is applied by the inha-
bitants to a variety of purposes, such as in the construction of their
houses, and many domestic uses. A large portion is also exported,
and is used by the vessels frequenting the port for the stowage of
grain, which is carried away in bulk.

The manufacture of pottery is another important object of industry,
followed chiefly by Sindee tribes, and, from the northern part of this
district, articles of this manufacture ave sent all ®ver the country. The
soil of the Delta, consisting of a purer clay, and possessing the character
of being more tenacious than that of the northern portion of Sind (where
the clay is mixed with a large proportion of calcareous matter, and
becomes a marl), is very well suited to this application. The article of
this kind most commonly manufactured and exported is the circular disk,
about two feet in diameter, used as a substitute for grinding stones.
The occupations of the other tribes are confined to husbandry.

I shall conclude the description of this section of the Hujamree by the
enumeration of the chief places met with, along the bank of the river.

On entering the mouth of the Hujamree, the first collection of huts enti-
tled 1o the name of Raj is called Moonard. The term is derived from the
word signifying a minaret; but no object of this kind was observed by
us in passing the place, though the erection of something of the kind in
such a sitnation would render great service to navigators entering the
river at this point ; for the lowness of the coast renders it difficult, even
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in the clearest weather, to recognize the point where the mouth is situ-
ated, this spot being now indicated by the appearance of interguption
which is observed in the line of breakers, caused by the intersection of
the fair channel.

Moonara consists of about thirty huts, constructed of straw. It is
situated on the right bank, at the distance of a mile from the river, and
half-way between the Hujamree branch and Recheb Creek. Atthis place
resides the officer of the Sind Government who collects the duty levied on
foreign boats, from Kutch and the Kattywar Coasts, which frequent the
numerous creeks on the western shores of the Delta, for firewood. It
is scarcely necessary to observe that the wood taken by these vessels
is produced by maritime shrubs, the larger kind being applied to some
purposes of ship-building, the rest as fuel. The amount of the tax is
Rs. 53 (Tatta currency) for each boat, of whatever burden, and the number
of boats employed in this trade belonging to Mandvee alone is, I was
informed, from seventy-five to ahundred. The craftare generally small,
buteach boat performs two or three trips annually. One of the varieties
of wood from these creeks, the Tewur (Sonneratia acida), we found,in
the steamer, to answer better for the purpose of fuel, asa substitute
for coal, than any other kind which we tried ; indeed so well, that for
river navigation, in which a vessel must come to always at sunset, this
kind of fuel does not appear inferior to coal. The supply, it is important
to notice, will be found inexhaustible, for the localities which produce
these shrubs are very extensive, and enormous supplies have been drawn
from the coasts of Sind, perhaps for centuries, without any sensible
diminution. Further, the desertion of the whole north-western part of
the Delta by the fresh water of the Indus tends to increase the domains
occupied by these ptants, which consist principally of the following
species: the Tewur (before mentioned), the Chawer ( Ogeceras majus ),
and two species of Kandel ( Rhizophora). These kinds are common to
the shores of India. This fact is the more important, as wood is scarce _
in all other parts of Sind; and the Babool, which is one of the most
common, as well as the best adapted for the purposes required for fuel
by steamers, would furnish only a very limited supply.

Kettoo.—Situated on the left bank, and at the distance of one mile
from the river, is the next Raj. Itis built on an artificial elevation, in
consequence of which the inhabitants are not obliged to shift their
habitations during the inundation ; and from this cause, also, it is the
first point on the land to be seen, on approaching this part of the coast.
The huts are about forty in number, but the place itself merits no further
notice.

The Rajes of Humbus and Joah are situated on the right bank, and
close to the river, the first at a distance of nine miles direct from the sea,
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and eleven by the winding of the stream. Joah is distant from the
first, by the winding of the etream, four milesand a half. Atthe latter of
these places, the largestsize of Native boats, which frequent this branch
for grain, are obliged to remain, and to this point their cargoes are
brought down in doondees. Joah, therefore, may be considered the
first shipping port on the Hujamree. The vessels which prosecute the
passage up the river no further than this point are generally of 60 to 80
kurwars, and they remain here,* not because the depth of water is
insufficient to carry them to Baree Gorah, but on account of the danger
of grounding, which, with smaller vessels, would be an accident of
slight importance, but with the larger craft, when deeply laden, would
endanger their loss, by the vessels sinking too deep in the mud, when
left by the tide, to be floated again on the return of the flood. 1 have
mentioned before, that below Humbus the water of the river is scarcely
potable.

At the small Raj of Mumooda-jo-Gote, inhabited by two clans of
Beloochees, the Lugaree and Lesharee, a natural canal or cut sets off
from the Hujamree, by which boats can communicate with the Recheb,
and thence to the west as far as Kurachee. This communication is
kept up by means of the channel creeks, which are supplied with water,
not by the river, but from the sea, and are consequently quite dry at low
tide. In order to reach Darajah from Hyderabad, boats are obliged now
to pursue this circuitous route, which brings them far to the south and
east of their destination before they reach the mouth of this channel.
Formerly, communication was kept up between these points (Hyderabad
and Darajah) by the Buggaur, which arm of the Indus is now entlrely
deserted by the river.

" The last place we come to in this section %s Baree Gorah, the
most important of all. The place has beern called in Captain Burnes’
map Vikkur, but this name belongs to a small village situated two miles
. from Baree Gorah, at a distance from the bank, and quite distinct from
the latter village. Baree Gorah was removed to its present site about
nine or ten years ago, {from the bank of the Gorah branch, now no longer
in existence, which, up to that time, was the principal channel by which
boats passed into the main river. It was open so late as the period of
Captain Burnes’ visit, for his party passed through it when on the
Mission to Lahore.

By the observation of Lieutenant Carless, Baree Gorah is situated in
lat. 24° 13’ 20" N, long. 67° 36’ E. Most of the houses composing the
village are built more substantially than those of the Raj met with below.

* A boat of 80 kurwars burthen cannot descend from Baree Gorah. In loading, she takes in
60 kurwars at the latter place, then drops down to Humbus or Joah, where the remaining 20
kurwars are shipped.
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Clay is used in their construction,” and the general form of the huts
resembles the style of building in fashion among the Arabs.

This village contains 250 huts, and 1,000 inhabitants, composed of
Hindoos of the Lohana, Bhatia, and Sonar or goldsmith castes, with
Mohanas (boatmen), and other Musulman tribes, who follow the occu-
pations of carpenters, potters, and kullals.

The customs collected here from the shipping frequenting the port is
transmitted to Shahbunder, where the general accounts regarding this
item of the revenue appear still to be kept. The farmer of the customs
of this port pays annually the sum of Rs. 52,000, but as part of this
amount is shared by Ali Moorad, the Meerpoor Ameer, it is probable
that the farm extends to some of the creeks to the eastward of the great
mouth (Minejo), by which small quantities of grain are likewise exported.
The custom dues paid by all vessels loading here amount to Rs. 1-4-0
(Tatta currency) per kurwar. A return of the number of vessels
annually frequemting this depét, with a statement of the ports to which
they belong, &c. will be found in the Appendix to this paper. The
territory along this section of the river, called the Purguna of Kakrala, is
in the possession of Meer Nusseer Khan. The land attached to the port
itself has an area of two square kos, and is said to yield about 700
kurwars of grain, for which the Government derive a revenue of from
200 to 250 kurwars.

Bunna and Seanee sections follow that of Hujamree. The former
(Bunna) has its limits at Baree Gorah, and the small village of Jame-
anee. The Seanee extends from the latter village to the point where
this collateral branch of the Hujamree separates from the main trunk.
At this point is placed the village of Seanee, from which the corre-
sponding section derivksits name. The Bunna, as I have before noticed,
is so called in consequence of the practice which prevails here, as well
as in a part of the Seanee, of raising up embankments or dykes upon
the top of the natural bank of the river, at the distance of six yards from
the margin, and running in a direction parallel to it. These dykes are
generally three feet high, and the use of them is to prevent the over-
flooding of the country during the swell of the river.

The banks, which, from the point of junction with the sea, gradually
increase in height, attain in these sections the elevation of five feet
above the surface of the river at high tide. This height of bank, how-
ever, is pot sufficient to secure the fields from the disadvantage of a
general overflow, which is apt to take place during the swell of the
Indus, particularly when, by reason of the spring tides, or the preva-
lence of high winds on the coast, the waters of the riverare.accumulated,
and undergo an unusual elevation. By this contrivance, the supply of
water is kept completely under the control of the husbandman, who,
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by opening a passage in the bund, ‘can at pleasure irrigate his field.
The inhabitants of the district are likewise much benefitted personally
by the same cause ; for they are not obliged to shift their habitations,
like the people of the district contiguous to the sea. In fine, the pro-
ductiveness of the country bordering on these sections is, in consequence
of the same cause, much increased, compared to that on the section
below ; for the rice can be supplied at pleasure with any quantity of
water necessary for its growth, and at the times when such supply is
required ; but the crops here never suffer from having too much, which
accident occurs in the lower country.

Another peculiarity which marks these sections (Bunna and Seanee)
of the river will be found in the prevalence of a plant, whose services
are of the utmost importance to the people, and whose geographical
limits of growth are most clearly defined. I allude to the Panna grass
of the Sindians, the Typha elephantina of botanists. After passing the
northern limit of the section, scarcely a single individmal of this inte-
resting speciesis to be found ; and certainly, after reaching this point of
the river, it is never met with growing in the compact and gregarious
manner which marks the habit of the plant along the Seanee and Bunna.
The same remark may be made of the southern or lower limit ; for till
you enter the most southerly of the above sections, the plant is also
scarce. On the banks of the Bunna and Seanee it overgrows the whole
surface for a considerable distance from the margin, until its extension
inland from the river is purposely checked by the cultivator, over whose
fields it would spread, and become a weed. Confined, however, to a belt
of a certain breadth along the bank, the Panna, by means of its long,
tortuous, and strong roots, sinking to the depth of nine feet from the
surface, into the soil, which it thus holds together, endows the bank
with a degree of firmness that prevents the perpetual falling in, which
forms so inconvenient a featare of the banks in the northern sections
of the Indus immediately adjoining these.

In appearance, the Panna, with its long, sword-like leaf, has some
resemblance to the flag. The roots, orrather the underground stems, in
penetrating into the soil, take a very crooked course, and, at short
intervals, throw off lateral branches, which extend to a great distance
horizontally, and push up fresh shoots, which appear on the surface
springing up like independent plants. In this way one individual may
occupy an area of several roods.

Below the limit of this section, to the south, the proportion of salt water
mixed with that of the river may be the cause of this plant not growing
in that situation ; but its services would not be of any importance there,
for the banks are so low that the weight of earth above the line of the
action of the water is insignificant; so that the accident of falling in is
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not of frequent occurrence. The banks in this region undergo those
slow, gradual changes, which are usually produced by the action
of running water on its borders. It is far otherwise with the sections
of Poput and Moogrgh, where the phenomenon of the falling down of the
bank is witnessed in its extreme degree, and produces the greatest
inconvenience to the navigation of the river, by causing those very
frequent changes in the situation of the channel, and even in the
direction of the course of the main body of the water, that has conferred
a character so disadvantageous to this river as a channel of intercourse,
and has led, no doubt, to the present abandonment of this line of com-
munication, within certain limits, by the Native merchants of the
country. Here, therefore, an attempt to encourage the growth of this
invaluable species might form one of a series of contrivances, by which
human efforts might still restore this interesting stream to its former
subserviency to human industry.

The Natives of the district where this plant grows are well aware of
the services rendered by it; for in collecting the leaves, which they
manufacture into matting, they cut the plant close to the soil, but do not
attempt to disturb the roots, the uses of which they know how to appre-
ciate. The dried leaves, from their cellular structure, contain much air,
and this property is taken advantage of by the Native, who ties them
into bundles, which serve as bladders, to support him when swimming
across the river. The leaves are likewise used as floats by the fisher-
men for their nets.

From this digression, I shall return to the description of the Bunna and
Seanee sections.

These sections form the continuation of the Hujamree, until the
branch terminates, by meeting the main stream, which, at that point,
takes the general name of Sata, and the sectional one of Poput. These
two sections are not put down in Captain Burnes’ map, so that they may
be considered a new feature in the geography of the Indus. Their
combined length of course, to the point of separation from the great
river, is, by the winding of the stream, twenty-nine miles, and the direct
distance between their limits thirteen miles.

At the commencement of the Bunna section, the breadth of the river
is one hundred yards. At the termination of the Seanee it amounts to
forty yards, at which point a dry flat is accumulating from the extreme
angle of the right bank, which threatens to stretch entirely across the
mouth, and may thus intercept the communication which now exists
between the main river and the sea by this line.

The mean depth is, for Bunna 83 feet, for Seanee 11§ feet; the ex-
treme depths are, for Bunna, 24 feet maximum, 3 feet minimum ; and
“for Seanee, 27 feet maximum, and 24 feet minimum.
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The banks bordering on these sections appear better peopled. The
number of small villages amounted to twenty-two, and the aggregate
number of huts which compose these is estimated at 874 ; so that, allow-
ing four persons for each dwelling, the populatipn on the immediate
bank of the river in this line will be 3,496. The population consists of
a great variety of Belooch, Sindee, and Hindoo tribes : among the latter
may be classed a few small colonies of Sikhs, who follow the occupa-
tion of manufacturing mats, as in the section below. The general occa-
pation of the rest of the people is husbandry. Some few herds of buf-
faloes are still seen, but these are small in pumber, and the cattle
appear meagre and ill-conditioned, compared to those of the lower
Delta.

It was in this part of the river where the steamer met with the diffi-
culty on account of the small depth of water. By these sections, too,
the line of communication passes from Shahbunder to Baree Gorah.
Boats from the former enter the main stream (which here takes the local
name of Poput) by the branch called Mootnee, and proceed to the
north, until they reach the point where the Hujamree separates, to pass
by Baree Gorah to the sea.

This concludes the account of the sections of the collateral branch.

The others, about to be described, form divisions of the Sata and main
trunk. The Poput, though the third of the sections into. which the
main stream is divided by the Natives, between its embouchure and the
latitude of Seanee, is the first upon which-we entered in our passage to
Hyderabad. The section commences at the efflux of the Mootnee to
the south, and terminates opposite the villages .of Beman-jo-Pooro, at a
bend which the river takes in this situation. From personal observa-
tion, I can only speak of this section above that point where it gives off
the waters of the Hujamree branch. The length of the river between
this point of separation and its northern limit is in direct distance
nine miles, and by the winding of the river eleven miles. The
Moograh, which is the section adjoining the Poput on the north, and
which, possessing the same character in its physical peculiarities, I
shall describe at the same time, has its southern limit at Beman-jo-
Pooro, and the northern at the old eflux of Buggaur ; or some make the
Moograh section extend to Hilaya, a village situated at the south
extremity of the Chupper range of hills. This is to be preferred, for the
boundary thus defined is more natural and permanent than that of the
dried bed of Buggaur.

In a practical, as well as in a scientific point of view, the study of
these two sections is of the greatest interest and importance ; for it is in
this region where occurs the mischief which causes so much vacillation
in the course of the river among the subordinate branches.in the lower
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Delta, near the coast, producing those frequent changes in the channels
by which the waters are discharged into the sea, which render the whole
navigation of the inferior part of the Indus uncertain and perplexing.
Below the limits of these sections, to the south, neither the nature of the
soil (which is a stiff clay) nor the velocity of the current are such as to
bring about the changes which are witnessed in the course of the river,
but which have the relation of secondary effects only, caused by the
changes which take place in the region now under consideration.
Again, above the limit of these sections to the north, the firmuness of the
soil through which the river flows, and the existence of a low, but, in
this particular, an important range of hills, keeps this unsteady river in
its course until it passes into the Moograh section, where the destructive
operations commence which make the navigation tedious, and hazar-
dous, if not to life, at least to property, and has induced the prudent
Native merchant to abandon this part of the river, and to transport his
wares on camels to their destination. All observers who have written
on the Indus lately have described the destructive operations to which
I allude; but the impression generally prevalent on this subject attributes
these as charactericing the whole inferior part of the Indus below
Hyderabad. This, however, is not the case: the pernicious action is
confined to a limited region ; and though it indirectly influences
portions of the river below the actual site where the mischief occurs, yet,
if we would understand the nature and amount of the combined causes
that produce these effects, we must direct our observations to the point
now undernotice; and if ever the commerce of the regions bordering on
this great river qttain an importance capable of justifying the necessary
expenditure of labour, ingenuity, and wealth, in order to improve the
channel of communication by this line, it is to this point that operations
will be directed. The effects which render the navigation of this part
of the river more difficult than the rest, and which superinduce the
changes in the ‘inferior subordinate branches, are—1s¢, the numerous
sandbanks and shoals ; 2nd, the frequent alterations in the situation of
of the navigable channel ; 3rd, the total change in the direction of the
course of the entire body of water; and 4¢h, the great partial velocity
of the current which these causes produce, in particular points, within
these limits. '

On the other hand, the remote causes which produce these effects
may be found in the very loose nature of the soil through which the
river flows in these sections, and the great general velocity of the
current. The soil of this region, compared to that of the sections above
and below our limits, is loose, light, and easily transportable. This
difference arises from the smaller quantity of clay which enters into its
composition, and the presence in large proportion of a micaceous sand,
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the particles of which, when a handfull of the dust is examined, appear
in the form of thin shining scales, like minute spangles. This soil
appears to occupy a belt which traverses the course of the river, and is
bounded to the north by the red sandy clay which forms the river bed
in the Sahoo section, and to the south it is terminated by the stiff white
clay which is met with in the lower division of the Poput, and on the
banks of the branches in the lower Delta. The immediate causes,
which connect the remote causes with the effects just stated, cousist in
the extensive destruction of the banks which is going on, without
intermission, along the whole of that part of the river where this loose
soil prevails. Such large masses of soil, falling into the river, fill up the
navigable channel in one point, and force it to shift to another situation.
Depositions of the easily transportable soil, in the form of extensive
banks, occupy every situation in the bed, and oppose the general course
of the river, causing this to deviate or to divide its waters; and in the
‘sudden bends which attend such deviations, the water is accumulatgd,
and the rapidity of the current increased, in passing the contracted
channel, to the rate of five miles and a half per hour. These same causes,
acting in an extreme degree, produce the changes in the course of the
whole body of water, which has caused the Indus to be so notorious
for this character, and which we see exemplified in the desertion of the
Gahrah and Buggaur beds, and their subordinate branches, in the actual
state of the river.

If we look at the map of the Indus from the sea to Hyderabad, lately
forwarded to Government by Lieutenant Wood, it will be observed, that
the bed of the stream is comparatively free from bankg, from the point
at which the river passes the latitude of Hyderabad, until it reaches the
section of Moograh. Here, however, the whole bed will be observed
to be beset with shoals and dry banks, even much more extensive and
numerous, in reality, than the delineation indicates. Here also will be
noticed the deserted beds of Buggaur and Gahrah, both evidences of the
same kind of action. On passing out of these sections, either into the
main trunk, at the lower part of its course, or into the collateral branch
of Hujamree, the bed of the river again becomes clear, and the channel
comparatively permanent ; that is to say, it may undergo slow changes,
which produce perceptible effects from year to year, but these changes
are not operated from day to day, or from hour to hour, as in the upper
part of the Poput, and the whole of the section of Moograh.

By this, I think I have said enough regarding the limited extent of
the region in which are observed the phenomena influencing the navi-
gable state of this river in so important a degree.

I shall now proceed to state the difference in the effects of these
.operations, produced during the swell of the river, and during the season
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when the level of the water is low. These operations differ more in
intensity or in degree than in kind ; for during the swollen state, the
larger body of water must increase the velocity with which the current
flows. The height of the bank, which in these sections is such as to
prevent a general inundation, even when the level of the stream attains
its' maximum elevation, by opposing the lateral spread of the enlarged
volume of water, increases the destructive action of the current on its
sideg The incoherent soil tumbles down in large masses, the light
micaceous sand is accumulated in heaps, thatappearas dry banks in the
season when the level is low, but form the bottom of the river during
the swell. These react when the river begins to sink, the banks or
shoals over which it flowed in the height of the swell gradually equal
the level of the sinking stream itself, and by their position oppose a
resistance which the river cannot overcome, and, in order to continue
its course, must select its channel on one side or the other; and in
flowing along the border of the opposing bank, which it cannot carry
away en masse, is constantly tending to destroy itin a more gradual
way, by undermining the basis, and causing the upper portion to slide
into the river. This latter action is what is witnessed during the dry
season. The banks, not only of the island situated in the middle of the
bed, but those of the river, are constantly falling in, in large masse},
~ making a noise resembling the sound of a heavy surf beating on the sea
shore. This phenomenon is of such frequent occurrence, that while we
were passing in the steamer along these sections, I have counted in the
night time, when the range of sound is most extensive, as many as
thirteen reports, produced by the precipitation of the bank into the river,
in the space of one minute. From personal observation, I am satisfied
that the accounts given of the danger likely to occur to boats passing
through this part of the river, from the falling of the bank, are by no
means exaggerated. At a village where the steamer came to for the
night, we had an opportunity of witnessing very closely the destructive
effects of this action on the bank itself, on the houses of the village near
it, and on the channel of the river. A large part of the bank gave way
close to, but ahead of the boat, about the distance of eighty yards. The
extent of bank which thus suddenly tumbled into the bed of the river
must have measured nearly a hundred feet in breadth from the margin
of the bank,and about four times that extent inlength. The noise attend-
ing its fall resembled that of a vast body of water rushing over a
precipice, and the agitation of the river that followed caused the boat to
roll as if in a heavy sea. Some huts nearest the bank were also pre-
cipitated, and it was with difficulty that some of the property in these
was saved,

On the following morning, we found that the part of the river into
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which the bank had fallen was converted into a shoal, partly above the
water, which, prior to the accident, had a depth of three fathoms; and
the steamer, in shoving off, was obliged to make a considerable détour
to clear the shoal. When we consider that thirteen reports, produced
by similar causes, may be heard from one spot, in the space of one
minute, we may obtain some idea of the rapidity and extent of the
destructive action in this part of the Indus.

The average breadth of the river within these sections was found to
be 660 yards. On account of the numerous dry banks, risin? like
islands, in its bed, the distance between the banks is much increased,
compared to the section immediately above. The depth of water varies;
and the deep channel is constantly fluctuating, in such a degree as to
render the services of a pilot of little use in the navigation of this part,
further than, by a knowledge of the character of the river, he is never
unprepared for the most extensive local changes in the ehannel, or in the
course of the stream.

On the Indus in this part we seldom meet with the bark either of the
fisherman or of the merchant. The banks are notenlivened with villages,
as they are higher up ; for the villages that are situated along this line
are placed at some distance, and cannot be seen, from the river. The
water wheels are very few in number, and the river here appears to be
neglected ; the country on its borders bearing the aspect of solitude, gloom,
and desolation. Though the large town of Tatta, with a population of
near 20,000, may be said to be situated on its bank (for it is only four
miles distant), no indication of the existence of such a place can be
observed on the river. It has no bunder corresponding to its size or
commercial importance ; no boats near the banks, except those required
for the ferry. The merchants of Tatta have abandoned the Indus, and
they now use the camel to transport their wares from Kurachee to
Shikarpoor and Hyderabad.

Opposite the village of Meeanee, Lleutenant ‘Wood found the river to
have the breadth of 960 yards, not including a sandbank or island
which divided the stream into two parts, having on one side the breadth
of 660, and on the other 300 yards; the island itself measuring 2,390
yards. Sections of soundings were taken at three points within the
division of Moograh, which gave for the first point (opposite Meeanee),
the maximum of 2} fathoms, and minimum of 1 fathom; the mean of
the whole number 18 feet.

The second point (opposite efflux of Buggaur), gave maximum 5 fa-
thoms, minimum # fathom ; mean 12 feet.

The third point, at Kelaun, maximum 6 fathoms, minimum 4 feet;

mean 9 feet.
The average velocity of the current within this section was found to
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be from three and a half to four miles perhour. The numberof villages
situated on this line of the river amounts to about twenty-five, and the
number of huts to 1,221. The population, calculating four individuals
to each dwelling, may be stated at 4,884, exclusive of the town of Tatta.

We next proceed to the Sahoo (good), so. called by contrast with
the portion which we have just described. The circumstances to

* which it owes this character are,~—1s¢, the nature of the soil which forms
the bed of the river here ; and 2nd, the existence of a chain of low
hills, which extends from Hilaya to Raja-jo-Gote, on the right bank,
and approaches in several places close to the water. On the left bank,
and at the northern half of this section, another chain of low, tabular,
calcareous hills runs parallel with the course of the river, and, though
situated at some distance from the bank, has a beneficial influence, by
raising nearer to the surface the harder formations, which support the
sandy clay that forms the immediate bed. These latter hills are called
Ggnjah. On one of them stands the capital, Hyderabad, at the dis-
tance of four miles from the river.

The southern chain, on the right bank, goes by the general name of
Chupper,* from the term signifying a thief ; for there is a tradition that
the caverns, still observable in the hills of this range, once served as a
retreat for a notorious band of robbers. The hills of this low range
never attain a greater height than 400 feet ; their general direction is

"north and south ; and the chain, from the point Raja-jo-Gote, where it
commences, until its termination at Hilaya, assumes the form of a series
of small semicircular ranges, bending towards the river, with the horns
projecting close upon, indeed sometimes forming the bank at, four
points, viz. near Raja-jo-Gote, at Jerruk, at the Tombs, and at Hilaya.
At the latter point, though this low range seems to terminate, it only, in
fact, takes a more westerly direction,—leaving the bank of the river, and
passing Tatta, it loses itself ®somewhere in the interior. The geological
structure of these hills has been noticed.

As regards the channel of the river, the low chain bordering on the
southern half, and the Jebbul Gunjah on the north, have bestowed a
character of permanence to the course of the Indus, within the limits of
this section, which it does not enjoy lower down. When this section is
once entered, no difficulties are experienced in the navigation of the
river ; and were the whole line from the sea to Hilaya of the same
character as the Sahoo, the Indus would never have been so deserted
as it now is, and Sind, perhaps, with the regions adjoining it, would
have been at this day better known to Europeans than they are at

. present.

® A district of the same name exists on the west side of the river, which may be derived
from these hills.
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At the foot of the chain at Hilaya, Mr. Wood observed several pools
of water, which occupy the deserted channel of that branch, which
once left the river at this point, and passed to the westward of Tatta.
This branch has been deserted for the last sixty years. The phenome-.
non is mentioned by Mr. Crow as having occurred twenty-five years
before the period of his residence in 8ind. He observes that Tatta was
by that occurrence thrown out of the Delta. Ten years ago, an accident *
of a similar kind occurring to the former western arm of the Indug, the
Buggaur, has removed the apex of the Delta itself several miles below
the point where it is described to be situated even in the latest pub-
lished works on Sind.

The banks of the river in this section are bordered by the Shikargahs
or hunting forests of the rulers of Sind, so often mentioned by writers
on this country, as presenting serious obstacles to the navigation of the
Indus, by their proximity to the margin of the banks ; and asoppressive
to the people, by depriving the inhabitants of so large an area, containing
the best soil of the country : disregarding, on the one hand, the fact that
difficulties of a much more formidable character occur in the Moograh,
where no Shikargahs exist; and on the other, that the soil of Sind is
invariably of the same quality throughout the whole country, and is
productive or otherwise in proportion to the quantity of water with which
itis supplied ; so that as long as the canals ofirrigation are maintained,
as they are at present, in an efficient state, it does not materially affect
the interests of the Bindian cultivator what site the Ameers select for
their preserves, for there is ample space in 8ind both for the fields of the
husbandmen and the pleasure grounds of the rulers. Their preserves
give a cheerful appearance to the river, contrasted with that which is
witnessed in the adjoining section. They are more numerous here
than elsewhere along the river, because its vicinity to the residence of
the Ameers renders this situation more con%enient for their purposes.

The extent which these Shikargahs occupy along both banks of this
section may be estimated at thirty-three miles, with an average breadth
of a mile and a half. The wood composing these forests is well known
to be chiefly the Babool or Mimasa, of two species (Mimosa Arabica
and Farnesiana ), which here, particularly the former, attain a height
which is rarely witnessed in India. The tamarisk also assumes the
stature of a tree (twenty feet high), showing in this respect a difference so
striking, contrasted with the humble bush as it appears in India,and even
in the lower part of Sind, that some have conjectured the taller variety
belonged to a distinct species ; but I could not discover any specific
difference. The direct distance between the site of the village of-
Hilaya and the landing-place at Hyderabad may be stated at twenty-
five miles, and by the windings of the river thirty-three miles.
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The mean of eleven measurements (trigonometrical), taken at differ-
ent points of the section of the river by Mr. Wood, makes the breadth
616 yards. Opposite the landing-place of Hyderabad the breadth of
the river was found to be 650 yards, and further below, opposite the
village of Trikul, it contracts to 386 yards. Sectional soundings were
taken at twelve different points of this division, and gave the following
mean depths :—

For 1st point (landing-place) Hyderabad 18 feet.
2nd, above Trikul .................. 9
3rd, below Trikul .........0vven.. 11,
4th, between Trikul and village of Saub. 11 ,

. 5th, at Raja-jo-Gote ................ 9
6th, above Jerruk .................. 9

7th, below Jerruk ................ 14
8thynear Bunna...............c000. 9 .

9th, opposite Punyaree.............. 6

10th, near the Tombs .............. . 9

11th, at New Kuddee ................ 6

12th, at Old Kuddee ................ 7

The number of the principal villages situated on the section amounts
to twenty, and the aggregate number of huts may be estimated at 2,039 ;
giving a population of 8,156, according to the principle followed in the
inferior sections. This population is miscellaneous, consisting of a
mixture of the usual Hindoo castes, who are employed in agriculture
and the manufacture of spirits, as well as in trade with vanous tribes of
Sind and Belooch origin.

The village which deserves particular notice is Jerruk. Thisisa place
of some commercial importance, situated on a platform elevated about
fifty or sixty feet above the level of the river, and at the distance of
three quarters of a mile from the right bank. The town derives its
name from the Sindee clan to which the larger proportion of the
inhabitants belong. The houses, 250 in number, are constructed in the
same style, and with the same materials, as those of Hyderabad. A
commercial intercourse is kept up, on the one hand between this place
and Kurachee, by two routes, one direct, the other passing by Tatta,
and on the other with S8hikarpoor and Kabool,—sending to the latter
places the merchandize from India imported by Kurachee, and receiving
in return the commodities of the Afghan States, particularly madder,
and dried fruits. There exists, also, an active trade between the tribes
inbabiting the mountains to the westward, who bring sheep from their
pastures, to exchange for the grain, particularly rice, of the plains
bordering on the river.

Besides trade, a large proportion of the inhabitants of Jerruk are
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engaged in various manufactures, as in turning and lacquer-work, and
in the preparation and working of leather. Rice, bajree, sugarcane,
hemp, and tobacco, are produced in the plains around the town. The
flax is also an object of cultivation, and the fibres of the plant are
manufactured into cordage. Fruits, particularly the mango, pomegra-
nate, and a few apples, are produced. Grain is brought in boats from
the small villages in the vicinity, which is transported to Kurachee
from this place on camels. The road to Kurachee, by Tatta, is estimated
at fifty miles, that in a direct line the Natives reckon forty miles.

The town, with the Purguna Dubyar, in which itis situated, belongs
to Meer Mahomed Khan, and the revenue derived from the territory
attached to the town is said to amount to Rs. 1,500 annually.. The
number of inhabitants is given at 1,300.

The small village of Giddoo Mull-jo-Tundo, situated about four miles
from Hyderabad, and close to the river, forms the present bunder or
port of the capital, on the Indus. Here the boats belonging to the
Ameers are kept,—both those which they employ for theirown use on the
river, called jumptee, and the common doondees, which they hire out
whenever the boats are required. The crews of these boats are not
permanently attached to the craft, but are engaged for the trip, and,
when the doondees start from this village, are selected from the Mohanas
that form a large part of the population.

The village consists of 480 small huts, which contain a population of
1,440, distributed as follows :—

Houses.
Banians occupy........... ..., A £
Lohanas. ......ccvviiivereernnnnanenen ... 85
' — 100, Hindoo.
Bearers .. ..ov ittt e e e s 100
Mahamans .. .. ....cooveeeevevnnonceeana.. 20
Puthans........ccvieetiiioneronoranonnas 100
Mohanas ..o vvveenenneneanroeenssannnas 150

Total houses........ 470

Shoemakers and various mixed tribes occupy 10 houses.

Opposite the latter, on the right bank of the Indus, is situated another
considerable village, called Kotree. At this point the great northern
and southern roads from Kurachee and Kandahar abut; and at this
point is established two ferries (one at the village itself, and the other
half a mile below), which keep up the communication between the oppo-
site banks of the river. The nature of the transit by these ferries, and
the fares established on them, will be seen in the Appendix. The
village is said to contain 600 huts, inhabited principally by Lohanas
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and Mohanas. There is also established at Kotree one of the three
distilleries which supply the capital and its vicinity with spiritunous
liquor. The establishment here, however, is small, consisting of only
one still, which produces monthly fifteen maunds of the highly rectified
aromatic spirit so much admired by the Sindees.

The other two establishments for manufacturing spirits are situated,
one on the bank of the Fullailee, and the other at the hamlet of
Kullal Khana, on the left bank of the Indus, about two miles below
Giddoo Mull-jo-Tundo. This is the largest establishment of the kind
near Hyderabad. It consists of four large stills, and produces at the
rate of sixty to eighty maunds per mensem. All the spirit sold from’
this place undergoes three distillations, and is retailed at one rupee per
seer (14 1b. English). The following ingredients are used in the prepa-
ration of this spirit :— ‘

Goor (coarse brown sugar) .........c.coeiienievnannnan 40 seers.

Dates. .ottt i i i e ittt 20

Bark of the babool...........oooiiiiiiii i, 10 ,,
Cassi@. . covviiniiiiiniin ittt

Spice..{Cloves .....co.viiiiiiiiiiii i, 3
Anise, &ec. e

which quantity will produce thirty-two fluid seers of spirit, thrice
rectified. The total cost of manufacturing one maund of spirits
(materials and labour included) is stated to be Rs. 20. The tax imposed
on this article amounts to Rs. 6-8-0 per three quarters of a maund, and
Government obtains a revenue of Rs. 7,000 per annum from this
establishment alone. The peuple engaged in this manufacture are,—
Musulmans, inhabiting 5 houses; and Wanya Banians, inhabiting 5
houses.

The banks of the Sahoo section are much better peopled than those
of the inferior parts of the Indus. The river itself presents a more
animate® scene, from the number of boats to be seen on it. Those of
the woodcutters are the most numerous. The people who follow this
occupation form a distinct fribe: they are allowed to cut the tamarisk
on any of the jungles, with the exception of the Shikargahs, and they
bring the same to the bank, as near to the capital as they can, where it
is piled in heaps near the sheds in which these people reside, and the
quantity daily required for the market is conveyed to Hyderabad on
asses every morning. The tax imposed by the Government amounts to
one rupee for each boat-load, and for this sum they obtain the privilege
of taking the wood from the jungle, under the limitations above stated.

The character of these people is simple. They appear intelligent
and communicative, living much in the style observed among the
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Brinjarees, and keeping, like them, large fierce dogs, to protect their
property.

The ferries in this section are likewise more numerous, and the
thoroughfare by them greater, than in the lower parts of the river,
between Kotree and Hilaya. These are eleven in number, established
at the following points:—1s¢, at Kotree ; 2nd, at Kullal Khana ;
3rd, at Karaka; 4th, at Tikkoor (Trikul) ; 5th, at Choreputtun;
6th, at Kaurun-jo-Puttun ; 7th, at Raja-jo-Gote ; 8th, at Jerruk ; 9th, at
Sodun-jo-Puttun; 10¢k, at Kuddee-jo-Puttun; and 11¢4, at Hilaya-jo-
Pauttuh.

The banks of the river at this section are portioned off into several
Purgunas,* the most northerly of which, on the left bank, is the Doab in
which Hyderabad is situated. It is so called on account of its position
between the Fallailee, which forms its eastern boundary, and the Indus
on the west. This Purguna extends along the bank from the efflux of
the Fullailee to the point where this branch again flows into the Indus
near Trikul. The district is distinguished by a range of low calcareous
hills, the Gunjah, which is first met with, in ascending the river, at the
south extremity of the Doab, and terminates at a short distance to the north
of Hyderabad. The general direction of the range is nearly S. by W.
and N. by E., running parallel to the river, at the average distance of
about three miles from the bank. 'The hill on which Hyderabad stands
is the most northerly of this chain : it has the form of a parallelogram,
with the same direction as that of the range. Between this elevation
and the bank of the Fullailee there is a plain of nearly one mile
(average) breadth, and between its western side and the Indus there is
another plain, which has an extent of three miles and a half in breadth.
'The eastern plain, or that of Fullailee, has a greater elevation than that
which exists between the main river and the hill, so that, on approach-
ing the summit of the latter from the east, the ascent is not so great as
when the approach is made from the opposite side. Besides, ghe hill of
Hyderabad presents a single abrupt mural face on its eastern side, of
twenty-five feet perpendicular height, the houses of the town being built
close upon the margin, and only approachable ata few points, where the
ascent has been made more easy, by the side being reduced to an in-
clined plane.

* The Purgunas along the banks of this section are as follow : —

Right Bank. Left Bank.
1, Kotree. 1, Dooaba.
2, Karaka, 2, Sattar.
3, Shaal. 3, Pulleejhar.
4, Dubyar, or Garkha. 4, Kuddee.
5, Sonda. 5, Alma-jo-Kote.
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The west side of the hill presents two such perpendicular faces, the
lower being separated from the more elevated by an intermediate plain
of varied breadth (on an average a quarter of a mile), which forms a
stage half-way between the low plain at the foot and the plateau
which constitutes the summit of the hill. On this middle plain there
are situated a few scattered huts, and its elevation above the low
ground may be twenty-five feet; which may likewise be the difference of
elevation between it and the superior platform. 'The latter has an uni-
form breadth of 600 yards, and a length of two miles. At its southern
extremity is situated the citadel of Hyderabad, which is separated
from the town by a dry ditch forty yards broad, and forms the only arti-
ficial defence of this city. This, like the houses of the town, is built
close to the margin of the perpendicular side of the hill, which is faced,
from its base upwards, with the brickwork of the outer wall. This wall,
after reaching the level of the plateau, is carried to the height of fifty
feet above it, and is supported, on the inner face, by a bank of earth or
rubbish, which, from the level of the surface of the plateau, reaches to
within a few feet of the embrasures. This gives the defence greater
strength than a superficial examination of the rampart from the outside
would lead the observer to attribute to it. On observing the inner face,
the parapet is seen to form a very gently inclined plane, from within
four feet of the top of the wall, until it reaches the general level of the
surface.

The ditch, which separates the citadel from the town, also insulates the
southern extremity of the hill on which the citadel stands, and the com-
munication is maintained by means of a bridge, which is situated in
front of the principal entrance into the fort, and opposite the main
street, or bazar, which stretches from this point to the northern
extremity of the town, in a straight line. The entrance is defended
by a semicircular curtain, and in order to reach it, on whatever side
the approach be made, you must traverse one-half of the breadth of
the town, through streets of about ten yards wide. The buildings in the
interior of the citadel present great confusion—much more so than is
observed in the town itself. The structures are of all kinds, placed
without any apparent arrangement, and only admit of communication
between one part of the fort and another by narrow, crooked lanes. The
bungalows in which the princes reside, the chambers setapart for public
business, and in which they hold their Durbar, the dwellings of their
domestics, their mosques, stables, and Harems, are all situated within
this fort; in which there are no gardens, no Maidan, or open square;
for the purpose of exercise, or for ventilating the intricate mass of
dwellings which are heaped together .in close disorder, and are all
surrounded by a high wall, whieh is overtopped only-by the large round

6ls



450

tower, the.most conspicuous building in the citadel, and by two or
three of the bungalows, in which the Ameers reside. Within this strong-
hold the princes of S8ind live immured, and seldom go out except for
hunting, in which amusement, however, thcy seldom indulge more
than once or twice a year. The space occupied by the town of Hydera-
bad has a very regular form, and the result of several experiments,
made by our people to ascertain the area, gave the following dimen-
sions* :—
Length from the bridge over the ditch of the citadel

to the north extremity of the town .............. 1,161 yards.
Mean breadth of the plateau occupied by the houses,
fromeastto West ........ccouviiitiiaiiriinnns 510

”

Which gives an area of ..........ceenne.... 592,110 sq. yds.

On this surface the buildings are densely accumulated ; but the
streets by which the communication is kept up are regularly arranged,
and, though parrow, are tolerably clean. Besides the bazar before
mentioned, which forms the main street, there are two others, which
run on either side parallel to it, and traverse the whole length of the
town. These, again, are crossed at right angles by shorter streets,
which run east and west.

" No water is procurable, either on the portion of the plateau on which
the town is built, or on that which stretches beyond the northern
extremity of the city for the distance of a mile and a half, which
is merely occupied by a few tombs of the deceased rulers of the present
and former dynasties, the surface being bare, arid, and stony.

The inhabitants of Hyderabad are supplied with this necessary from
the plain at the foot of the hill on which the city stands.

The ditch situated at the base of the hill} always contains some
stagnant water, and serves the poorer classes; but those who can afford
it derive their supply from the Fullailee,} through which, though the
water is collected in small pools, there is still a feeble current, even in
the dry season, from the main river, which prevents the water from
becoming salt, as usually takes place when a body of water remains

* My premature departun; from Hyderabad interrupted my inquiries regarding the statistics
of this capital. Ihoped to have furnished some precise data by whieh the population of
Hyderabad might have been fixed.

1 Captain Maxfield has stated that the Fullailee is sitnated close to this hill ; bnt this hnnch
is at some distance, and only supplies the water of the ditch during the swell.

1 Persons engaged in carrying water to the town from the Fullailee are,—
Bheesﬁeel.........-......-.....300men.
Mumkchm 00s000r00ccas ....l50men.
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‘long stagnant, in consequence of the large proportion of salt.in the soil
of 8ind.

The Ameers derive their supply of water also from the Fullallee,
which is carried to the citadel in skins on bullocks. There is no potable
water within the fort, and I could not ascertain if there were any wells,
I am inclined to think there are none, for all water procured from wells
in this part of Sind contains so large a proportion of common salt that
this article is procured for the market by the simple evaporation of well-
water. This process is carried on in several places, but the largest
supply comes from Karaka. .

This serious inconvenience must render the defence of the town
and citadel impracticable, even had the former been surrounded, as
usual, with walls ; and this fact explains two others,—1s¢{, why the
town is not so defended; and 2nd, it accounts for the practice of the
rulers of this country never to attempt the defence of Hyderabad, but, on
the approach of any formidable enemy, to abandon the place, and retire
to the desert.

No respectable persons reside in the town itself, which is solely occu-
pied by Banian artizans, and the more menial attendants on the court.
Persons of respectability, who have not quarters within the fort, reside
in some of the small hamlets situated, on all sides of the city, over the
plain which surrounds it. The favourite situation for these hamlets is
on the bank of the Fullailee, along which, also, are situated the gardens
belonging to the Ameers. These hamlets are called Tandas in the
language of the country, and each is named after the principal person
who, with his relations and servants, occupiesit. Casual visitors encamp
on the same plain, the Ameers being quite unprovided with quarters -
near Hyderabad, except those occupied by themselves within the fort ;
so that no accommodation but tents, and no large buildings for stores,*
can be looked for outside of the town.

Many of the villages in the surrounding district are inhabited by
people whose occupations are directed to supply the various wants of
the citizens of Hyderabad, the inconveniences of which place oblige
them to reside at some distance, for, the sake of water and space, which
the confined situation of the town does not afford. The people to whom
I allude are principally those who distill spirits, besides dyers, washer-
men, blacksmiths, wood merchants, &c., for whose occupations the
vicinity to the bank of the river is more or less essential. »

A very small proportion of the provisions required for the population
of Hyderabad is supplied by the district adjoining the city. Of animal

* The common mode of storing grain is to collect it in small heaps, on the ficld or near the
bank of the river, which are covered with straw, and clay smoothly laid over the latter. In
this way the grain is kept until it is required.
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food, fish is the article consumed in the largest quantity, affording the
chief sustenance of the largest number of the middle and poorer classes.
But a very small proportion of the quantity consumed is derived from
the Indus directly : more is taken from the almost stagnant pools of the
Fullailee ; but the principal supplies come from Kenjur and Mahjur
lakes, the first of which is situated near Hilaya, and the other at a short
distance from the efflux of the Pinyaree, near Ooplana. These are
supplied through canals or small branches during the swell of the river,
and contain water thronghout the year. The fish enter during the
swell, and when the river sinks, leaving the canals dry, they are con-
fined to the lakes or dunds, in which they swarm, and are caught
with little trouble. From the lakes just mentioned, the fish is brought
in a fresh state to the Hyderadad market in baskets, on horses or mules.
The distance between the Kenjur lake and Hyderabad (twelve kos} is
performed in one night, by means of relays of fresh horses stationed
along the road. The supply from the other dunds, which are situated
at a greater distance, as that of Kotree, near Mughribee and Sakra, in
the Purguna of the same name, is brought to market in a salted state.

The bullocks and sheep which are consumed by the wealthier portion
of the inhabitants are brought from the hilly district to the westward,
whose inhabitants bring them to the plains near the river, in exchange
for the rice and grain which their country does not produce. During
the period of my residence in Hyderabad, I found the daily consump-
tion of butcher’s meat amounted to froma hundred and fifty to two hun-
dred head of sheep, and two.or four bullocks every two or three days,
On the Eeds, or days of festivity, the number of sheep consumed will be
increased to three hundred, as on such occasions the poorer classes
indulge in better than their usual fare of fish. The supply of sheep and
bullocks brought to Hyderabad at once is ' generally very limited, not
exceeding two days’ consumption ; the reason of which is, that the
vegetation of the plain around Hyderabad is incapable of affording
nourishment to any number of cattle.

The grains which supply the vegetable food of the various classes of
the population of Hyderabad being identical with those used in India,
no description is required, further than an enumeration of the kinds, with
the prices at the period of my visit, which I have added in the Appendix.

The population which inhabits Hyderabad is very miscellaneous,
consisting of Natives not only of Sind, but people from foreign coun-
tries, such as the Belooch and Afghan States, from Mooltan, and the
countries on the eastern frontier. From the circumstances stated in a
note, I have been unable to fix the amount of the population; but the
information which I have collected on the statistics of this city will be
found in the Appendix.



453

APPENDIX.

Statement of the Villages on the Right Bank of the River Indus, between
the Latitude of Hyderabad and the Efflux of Hujamree.

Villages on the Right Bank of the Hujamree Branch.
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Statement of the Villages on the Left Bank of the River Indus, between
the Latitude of Hyderabad and the Eflux of the Hujamree.

Villages on the Left Bank of the Hujamree Branch.



455

Statement of the Artizans, Traders, &c. inhabiting the City of

Hyderabad.
No. | No.
No. Designation. of of Remarks.
Shops. | Men.
1 |Grain-dealers .................. ceceeeaass| 40 1300
2 |Vegetable-sellers........... Cereeeeans ceeee] 25150
3 |[ronsmiths ........... teieesesacesecana..| 60 (325
4 |Coppersmiths ..... Ceirearaes cerceceraanan 80 |175
5 |Goldsmiths .. ....co00ieveeennnnn. teeeenan 45 1100
6 [Tanners .................. ceieeseseenaa| 13721 Tgmmlmﬂ:"un;
7 |Shoemakers..... ciesrecenne cecitseraaiea. 3 1260 er ) C u
8 |Saddle-makers. . ..........cc..... e 32 |275 } tas, of which there
9 |Armourers (swords and muskets) ceeseee..| 401300
10 |Gunpowder Manufacturers......... ceeseaaan .2 | 50 |This is carried on by
. Beloochees.
11 |Lohars............ ceretiaenan crerecnanes 40 In these shops old iron,
a na]iés, knives, &c. are
sold.

12 |Cloth Merchants......... PN Ceereaaa. 100 {425

13 |[Jewellers.. .. ...ccoiviiveninninnenennnns, 7113 Prit::.ipally from Mool-

14 |Vendors of Needles, Thread, Small Boxes, &c... 3( 7

15 [Comb-makers .. ...occevieveveneneuennnnns 50 {108 [The combs are made of a
wood resembling the
boxwood, which is
brought from the Hala
Hills ; the article is
extensively exported.

16 |Sweetmeat Vendors, &ec........... 70 {350

17 |Dealers in Oil and Ghee.................... 91..

18 |Dealers in Mussala, Curry-stuﬂ' &e..oooo.| 12] 32

19 |Carpenters ........c.cooviuienenenenns e..e.| 14130

20 {Washermen.......... ereeas Ceeieieeecann . |325 [These people pursus their
avocations on the

) banks of the river, -

21 |Dyers ......... Cereeieens Ceteniseeraanas .. |275 ,

22 |Butchers........ e eeieteeecerenacearaane 75 (300 |Four shops are exclu-
gively for the use of
the Meers.

23 [Bheestees. . .. veceieiiiineiirariieaeanann. 300 Bullocks are used by
these people to carry
water.

24 |Mussakchees ....... itesencenes PN 150 {These people the
water in leathern bags,

on their backs.




Return showing the Number of Vessels which annually frequent Baree
Gorah, on the Hujamree ; and the Nature of the Imports and Ezxports.

No. | No.
No. Ports. of of Imports. Exports.
. Vessels. | Trips.
1 {Mandvee........... 60 (300 [Teakwood, bamboos,
bansa, dhope wood,
copra (dried co-
coanuts), dates, cot-
ton, cocoanuts, be-
telnut, pepper, iron
cauldrons, moong,
wheat, musroo %a
kind of silk cloth),
and handkerchiefs..|Rice, and red sugar.
2 |Jukkow ...... e eenn 5 120 Ditto  ditto .. Ditto  ditto.
3 |Moondra .......... . 6 |18 Ditto  ditto .. Ditto  ditto.
4 |Anjar .....o00nll.n 5 | 15 [[roncauldrons, cotton,
and moong ......|None.
5 (Jamnuggur........ .. 3 | 15 [None ............[Rice, and red sugar.
6 {Khumbaleya ........ 5 | 10 |[None ............ Ditto  ditto.
7 (Bate................ 5 | 10 |[None ............ Ditto  ditto.
8 |Bhalawur............ 2 2 [Cotton, bamboos, and
bansa eecc...... Ditto  ditto.
9 (Porebunder .......... 2 2 Ditto ditto.... Ditto  ditto.
10 |Kurachee............ 30 (150 |None ............ Rice.
11 [Kurachee, by, Bombay,, 5 | 10 |White sugar, sugar-
to Baree Gorah. candy, chintz, and
, handkerchiefs . . .. |None.
12 |Kurachee by Muscat . 2 4 (Dates, fresh and|Rice, ghee, and lea-
dried, plums, and| ther.
.| dried figs
13 |Kutch, by Demaun.. . 5 5 Teakwood ........ None.
14 |Sonmeeanee..........| 20 | 40 Dates (purrah, leaves :
of the date tree),
mats, bags, made
of date leaves, and
" moong ......... Rice.
15 (Choubar ............[ 10 | 20 Ditto ditto.. .. |Rice.
16 Gwaddel ........... 15 .30 | Ditto ditto.... Rice.

The Imports into this Port are consumed by the inhabitants of the Lower Delta.
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Statement of the Grains grown in Sind.

Remarks. No. Sorts of Grain. Q,'l',z;*;g in P":ml’gfpgf’"
Returns 15to 1 ........| 1{Wheat..............| 7 Toyas*..| 1 rupee.
Ditto 15to 1 ........ 2 Barley .............. 16 ,, ..]1 5
Ditto 20to 1 ........| 3{Jowaree ............ 10 1
4 Ditto .....cuiannnnn 16 ,, 1
Returns 20to 1 ........ 5|Bajree RS I 12O D S
Ditto 5tol ........| 6/Moong.. veeeese] B 4 1 5
Ditto 10tol ........| 7}Musoor Dal . 8 5 1,
Ditto 8tol ........ 8 Muttur, orcountry Pea. .1 103 1,
Ditto 8tol ........ 9|{Chunna or Gram...... 10§ 1
Ditto 30to 1 ...... 10{Naglee or Nachnee ....| 16} ,, 1,
Indian Corn, returns 12 tol 11{Mukhaee ............ 16 ,, ..|1
12|Sooghdaseet.......... 7 5 .1 5
13|Garrab ............| 9 , .. |1 ,
.. . 14|Gunjah.
Varieties of Rice ...... lﬁ'l‘im'!no.
16/Ach’hro.
17|Mote’eo.

* Grain Measure of Sind.

Bombay Seer. Patee. Toya. Kassa, Kurwar,
1 = 1
4 = 1 )
: 4 = 1 °
60 = 1

t The finest variety of rice grown in Sind.
$ The only variety of rice grown in the belt where the general inundation is experienced.
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DELTA OF THE INDUS.

Asour fifty miles from the sea, the river Indus, a few years ago,
divided into two grand arms, the Buggaur and the Setta : all its mouths
and branches were then open, and some were navigable for vessels of
considerable size. Extensive changes have since taken place, and these
have been carried to such an extent that the course of the river in the
Delta has been entirely altered, and most of its branches destroyed.
During the dry season, no communication now exists between the
Buggaur and the main stream, a sandbank having accumulated at the
confluence, which fills up its bed for a distance of several miles, and is
five or six feet above the level of the water. In all the branches diverg-
ing from it, the water is salt for the greater part of the year, and they
are then merely inlets of the sea. The Setta, or Eastern Arm, as it is
called in the late maps, pursues the same course to the ocean as the
great river from which it is supplied, and is in fact a continuation of it:
in every part it preserves a similar magnitude, and for the last ten or
twelve years it has been, as it is now, the principal channel of the
Indus. In its passage to the sea it receives many local appellations, but
is best known near the coastas the Wanyanee. Of the five branches it
formerly sent off, the Mull and Mootnee, discharged by the Mull and
Kaher mouths, are completely choked at the part where they leave the
parent stream, their beds being now nearly level with the adjacent
country, and partially overrun with jungle. The other three, the
Hujamree, Kedywaree, and Teeteeah, pursue a westerly course to the
sea, and are the only branches that are now favoured by the fresh
water in the dry season. The two first empty themselves by the mouths
of the same names, and possess navigable channels into the main river;
but the latter is merely a narrow and shallow creek, that conveys a very
small portion of water to the Richel mouth. Above the Delta, the Indus
throws off two more branches,—the Pinyaree and Fullailee, which are
rivers only during the inundation: after it has subsided, they dry
up, in many places for miles, and in others form a series of shallow
stagnant pools, that have no connection. They are, besides, closed by
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bunds or dams, thrown across them above the scaport towns, in
order to retain all the fresh water that passes into them, for agricultural
purposes.

The Indus formerly reached the sea through cleven large mouths;
but three now suffice in the dry season to discharge its waters. Of
these the Phittee, Pyntianee, Jona, and Richel belong to the Buggaur,
and the Hujamrce, Kedywaree, Kookewaree, Kaher, and Mull, to the
Sctta; the Secer and Koree are entrances to the Pinyaree and Fullailee
branches, and complete the number. Besides these, there are many
small mouths, some still open, and others that are partially choked ; but
as it would only tend to confuse, I shall not name them. At present
the Kookewaree, which gives egress to the waters of the Wanyanee or
main river, is the grand embouchure of the Indus. In the late maps it
is called the Gora, but erroncously so; for that mouth was deserted by
the stream some years ago, and its site is now occupied by an extensive
swamp, intersected by several small creeks. There are only two other
mouths, the Hujamree and Kedywarce, that discharge fresh water in
the dry scason: some of the branches that have been partly destroyed
rcceive a small supply by means of canals cut for the purpose, and are
said to be fresh in the upper part, but at all their mouths the water
is salt.

From the foregoing sketch of the state of the Indus, in the Delta, it will
be perceived that only two of its large branches have at present a com-
munication with the main stream in the dry season. A trigonometrical
survey of these, and of the main river, from its mouth to the Teeteeah, a
distance of thirty-five miles, has recently been completed, and I shall
now procecd to describe them, with the part of the coast that has been
examined, and such other facts connected with the Delta and its rivers,
as have fallen under my observation in the course of the survey.

Between the eastern and western mouths of the Indus, the sea coast*
of the Dclta runs nearly in a straight direction to the north-west, about
125 miles: the shore is low and flat throughout, and at high tide over-
flowed to a considerable distance inland. With the exception of a few
spots covered with jungle, which serve as marks for indicating the
mouths of some of the rivers, it is destitute of trees or shrubs, and
nothing is seen for many miles but a succession of dreary swamps:
wherever these occur, the land is scarcely discernible two miles from
the shore, but at those parts where there are bushes, it is visible from
the deck of a small vessel abgut double that distance. Between the

* In the charts now in use, it is laid down above half a degree too far to the eastward; and
the same error will be found in every part that existsat the Hujamree and Koree mouths, whicre
the longitude has been ascertained by numerous observations. The former is in 67° 25’ 21°
E., and the lattcr in 68° 30’ L,
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Seer and Koree mouths it is overspread with low mangrove jungle,
running far into the sea; and from the former, a bare uninhabited marsh;
without a single bush or other object to relieve the eye, extends up
to the Mull mouth, a distance of thirty-five miles. It is intersected by
four large salt-water creeks, or rather inlets,—the Kaja, Roudah, Waree,
and Khye,—which run far into the land, and are probably portions of
destroyed rivers. Above the Mull, all the mouths of the Setta reach the
sea within a space of twenty miles, and at this part the coast presents a
peculiarity of formation not observable elsewhere : from the more
elevated plains further inland, it runs off in a number of long spits or
tongues of considerable breadth, which, from the rounded form they
have assumed, bear the appearance of having been thrown up by a
violent rush of water. They are composed of the soil deposited by the
inundation, and, being always submerged at high tide, have not become
firm, like the tracts that are only overflowed at intervals. The highest
part is covered with a kind of long thorny grass, and they are separated
from each other by creeks leading into the different rivers, which, with
their numerous ramifications, form an excellent water communication
throughout the districts on this part of the coast. Above the mouths
of the Setta, tamarisk jungle is seen for the first time near the sea : there
is a large patch on the north point of the Richel mouth, and, although
not very high, it serves as a mark for distinguishing that entrance from
the others. On a coast so devoid of objects, and so extensively flooded
at times, itis often difficult to discover the mouths of the different
rivers ; and the pilots, many of whom have passed their lives in navigat.
ing it, are frequently a long time before they can find them.

The broad alluvial bank, projecting everywhere from the coast,
extends from the bay of Kurachee to the north-western extremity of
Kutch, and in width varies considerably. Off the mouths of the Setta,
where numerous shoals and flats have been cast up by the greater
strength of the tide, it runs out in some places five or six miles, and is
dry for a distance of twenty miles along the shore. At the Koree mouth
it is of a similar breadth, but only dries here and there in small patches:
in other parts, the outer edge is only two miles from the land, sometimes
less, and there is a depth of water on it which, from three fathoms,
decreases gradually, as you approach the shore, to three or four feet.
That part of the bank lying off the mouths of the Setta, which extends
further out, and has attained a more advanced stage of formation than
any other, has been thrown up partly by the strong current from the
river, and partly by the heavy sea of the south-west monsoon. It covers
an area of not less than sixty square miles, and, with the exception of
the narrow channels leading across it, dries at half-ebb. The interior
part is composed of soft clay, mixed more or less with sand, and, near the
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shore, grass is scen springing up over the surface in large patches. Further
out, cxtensive sandflats have been formed, which have risen to such a
height that they are not covered in many places at the highesttides: they
are smooth and firm, and a few blades of grass have already made their
appcarance on _the most elevated parts. Being thrown up by the sea,
they are steep along the outer cdge, frequently rising almost abruptly
from a depth of two or three fathoms, and they abound with a species
of long thin worm, which serves as an article of food for the swarms of
aquatic birds that frequent the coast. From the report of the Natives,
the whole of this portion of the bank is rapidly rising above the surface
of the sea, and before many years have elapsed it will probably be
added to the land. Outside the bank, the bottom is very soft; but on
it, except in a few spots, and in all the channels leading across it,
extremely hard, being composed of sand, mixed with a very small
quantity of clay. Very little mud is found in any of the rivers, except
the Koree, it being, apparently, all carried out of them by the strong tides,
and not deposited until at such a distance from the shore as to be out of
their influence.

The tides are everywhere extremely irregular: between the Seer and
Mull mouths there is a feeble current setting constantly to the ESE.,
along the shore, and the flood or ebb can only be distinguished by the
rise or fall of the water, which is only four feet. Norivers are discharged
on this part of the coast, and the sea is very slightly discoloured in
consequence. Off the mouths of the Setta, the ebb runs out of the
different channels in a broad, muddy stream, direct from the land, but
quickly loses its strength as it leaves the bank. Here the water is fresh
at low tide, five or six miles from the shore, and the rise and fall
increases to ten feet: in other parts, where the small mouths are
numerous, the tides change their direction almost every hour, and are

‘scarcely felt two miles outside them.

From the beginning of October to the middle of March, the Sind
coast is navigated, by the boats of the country, without difficulty or
danger : the soundings are everywhere a sufficientguide, and, in general,
decrease so gradually, that no danger is to be apprehended in approach-
ing it. The only shoal of any consequence is the great bank off the
mouths of the Setta, which projects beyond the line of the direct route to
the northern rivers. From the dangerous appearance of the breakers
during the sea-breeze, the Native boatmen have a great dread of
approaching it, and at night always stand out into eleven or twelve
fathoms, before they venture to pass it. During the fine season, land and
sea-breezes generally prevail, with cold clear weather; butthe wind
sometimes blows very fresh from the north-east, and the atmosphere is
then obscured, by clouds of fine dust, many miles from the land. The
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season terminates long before it does on the Malabar Coast, and the
navigation then becomes very dangerous. Early in February, westerly
winds set in with considerable violence, and for the first fortnight the
weather is always very tempestuous. Strong gales also sometimes blow
from the same quarter, and there is a heavy, tumultuous sea running,
which breaks across the mouths of all the rivers. Short intervals of
moderate weather occur afterwards, until the middle of March ; but after
that date, the Indus may be considered closed for the season. A few of
the most adventurous of the Kutch boatmen sometimes navigate the
coast, and enter the river, as late as the end of April; but it is consi-
dered a very hazardous undertaking, and their vessels are frequently
wrecked in attempting it.

The fisheries carried on along the coast give employment to about
a hundred vessels, and are a profitable source of commerce to the
inhabitants of the seaporttowns. Mughribee, situated upon the Seer
river, sends about thirty boats, and Kurachee nearly double that num-
ber. The dinghees or sea-boats employed, seldom exceed ten or fifteen
tons in burthen, and, from their construction, are well adapted for navi-
gating the coast, or entering the shallow mouths of the rivers. They
have great beam in the centre ; and the bow and stern, which are pre-
cisely similar in form, are very sharp : some are decked over, but others
have merely a light platform abaft, for the convenience of steering ; and
they are rigged with a single lateen sail. The upper part of the stem
is always carved, and profusely ornamented with coloured cloth, heads,
shells, and other trifles : this is done by the boatmen from a supersti.
tious belief that it propitiates the saints, and secures success in fishing.
These boats sail very fast in smooth water, and, from their buoyancy,
are enabled to run into the shallow mouths through the breakers,
without sustaining the least injury or inconvenience. The best fishing
ground is about the great bank, and along the coast immediately below
it. In the fine season, the sea about those spots is covered with buoys,
and clusters of boats are seen at anchor, waiting for the turn of tide to
examine their nets. Besides sharks, which abound, several kinds of
large fish are obtained : two of these, called by the Natives Ringan and
Sceree, are varieties of the cod, and are valuable for their sounds, which,
with sharkfins, are exported to Bombay, for the China market. Other
kinds, such as the seer fish, cavalho, and red snapper, are taken in such
quantities, that only the best are preserved for the purposes of com-
merce, as the supply would otherwise exceed the demand. Every
evening, the boatmen proceed to the nearest river, and send on shore
all those that are not required; for they imagine that if they were
thrown overboard they would scare the others from the coast. At the
spots frequented by them for this purpose, the shore is covered with

63s
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fishes in every state of putrefaction, and there is such an intolerable
stench that it is almost impossible to remain in their vicinity. Most of
the men engaged in the fishery belong to Kurachee, and are rather
superior in point of intelligence and appearance to the other inhabitants
of the sea coast.

The large boats employed in the trade to Muscat, and the ports on
the Malabar Coast, are from thirty to fifty tonsin burthen, and sail prin-
cipally from Kurachee. They are built in the same form as the fishing
dinghees, but are disfigured by a very high poop, and have their sides
raised several feet above the gunwale with mats and bamboos. There
is not a greater number than thirty or forty of these sea-going vessels
in Sind, and none of them are armed. A few of the largest belong to
the merchants at Vikkur and Darajah, and ascend the rivers on which
those towns are situated without difficulty.

The general course of the Hujamree, or, as it is-called in the upper
part, Seeahn river, is WSW., and its length forty miles. It quits the
parent stream about twenty-two miles from the sea, and is the most
winding of all its branches: in some parts you do not advance in a
direct line more than one mile in three; and the reaches turn back so
directly upon each other, that nothing but a narrow meck of land,
scarcely a hundred yards broad, is left between them. Its mouth opens
like a funnel, and, with the exception of that part where the stream
takes its course along the right bank, is occupied by a broad flat,
partially covered with water. This forms a continuation of the bank,
everywhere extending from the coast, which is here rather more than a
mile in breadth. The best and largest channel leading across it runs
in a NNE. direction, towards the north point of the river, and is 600
yards wide. At the entrance there are heavy breakers on either side,
and at high-water no greater depth is found on the bar than thirteen
feet. Besides this channel, there is another, three or four hundred
yards above it; but it is extremely shallow, and can only be used by the
smallest boats, when the weather is moderate. About this mouth the
land is extremely low, and entirely destitute of trees, or other remark-
able objects,* by which it may be known.

A short distance above the entrance the river has a width of 550
yards, which decreases gradually as you proceed upwards, until it
contracts to a narrow stream, not more than 50 yards broad. Bunder
Vikkur, its port, is situated twenty miles from the sea. Below that
town, the channel occupies about half the stream, and, with a few
exceptions, crosses from side to side at the middle of each reach. The

* A beacon has been lately erected on the north point of the river, that can be seen ten

miles from the land ; and buoys are to be placed in the channel leading into it, as soon as they
can be got ready.
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deepest part is generally found close to the steep banks, and the shal-
lowest wherever they rise gradually from the water. The soundings are
very irregular, and there is frequently a depth of six or seven fathoms;
but at high tide there is nowhere less than twelve feet, until you arrive
at an extensive bar or flat nineteen miles from its mouth, on which not
more than seven feet and a half is found. This is the only obstacle
that exists below Vikkur, and the large boats arriving from Kutch and
Guzerat are frequently detained until the height of the springs before
they can cross it. Immediately above Vikkur, the river runs in a
succession of reaches, broader in the middle than at the ends, where
they contract so much as to leave a passage barely eighty yards wide.
Here it is alternately deep at the angles, and shallow wherever it
widens: on the flats, the depth varies from three to eight feet, but they
are full of holes, and a continuous channel of more than five feet
nowhere exists. Near its junction with the main stream, its breadth for
many miles rarely exceeds fifty yards; and in the dry season, when
there is not more than three feet water on any of the shoals, it is easily
forded in six or eight different places. Atthis part ithasshrunk within
its former limits considerably, and now appears like a large creek,
wandering through the deserted bed of a river. The old banks are
visible throughout, and at least 300 yards apart.

Quitting the main river in a direction nearly opposite to the course
of its current, the water is prevented in a great measure from entering
the Hujamree, and the quantity that finds an outlet through it is very
small. In the upper part, the current is extremely feeble in consequence ;
but below Vikkur the tides, influenced by the ocean, are much stronger.
Even there, however, they are not rapid, for their velocity is scarcely
ever greater than three miles an hour, and is generally much less. At
Vikkur, the flood is irregular in its approach, and ten miles above, it
ceases to be felt altogether. At the mouth of the river there is a rise
and fall of eight feet, and it diminishes gradually, in ascending, to nine
inches.

At high-water, vessels drawing nine feet can pass into this branch
without difficulty, but none of a greater draught than seven feet can
ascend it as high as Vikkur: the boats that navigate it throughout, in
the dry season, do not draw more than two feet eight inches.

In its course to the sea, the Hujamree sends off several creeks, which-
connect it during the inundation with the_branches of the Buggaur.
Of these, the Chagooloo quits it about five miles below Vikkur, and
the Kedywaree, once a broad and deep river, a few miles further down :
midway between them there is also alarge canal, called Bowra-ke-Wah,
constructed some years ago by a wealthy Hindoo, whose name it bears.
After the swell has subsided, they all partially dry up; and the only
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communication which then exists between this river and the western
branches is by a salt-water creek close to its mouth, called the Bugha.
At high tide, it affords a passage to the largest doondees; and by this
route they are enabled to enter the Richel, and proceed up that river
into the Buggaur, which is said to be accessible to vessels drawing
fifteen or sixteen feet. From that arm they pass through a creek into
the Gahrah, a small stream that leads to the harbour of Kurachee. On
the eastern side, the Rahpoora Creek leaves the Hujamree five miles
above its mouth, and, after pursuing an irregular course tothe SSE.,
falls into the lower part of the Kedywaree branch. It is never filled
until the night tide has risen to its greatest height, and even then is so
narrow and shallow that it can only be used by the smallest boats, op-
posite the village of Jona. A few miles higher up, a large canal, called
Jahloo, also affords a communication with the Kedywaree: it joins
that stream near its confluence with the main river, is navigable
for boats of some size, and connected by a small branch with the
Rahpoora.

About the mouth of the Hujamree the land, from a short distance,
appears dry, and covered with the richest verdure ; but on a closer
inspection is found to be one vast swamp, thinly overspread with a
species of coarse thorny grass, mixed with rushes, and intersected in
every direction by small creeks. ' Above these plains, which extend
about five miles from the coast, and are partially overflowed by the
spring tides, the jungle commences, and cultivation is first seen : the
country, however, is still very swampy ; for although the banks of the
river are sufficiently high to keep out the water, it obtains access to the
interior through the numerous canals cut for the purposes of irrigation,
and converts each field into a deep marsh, only passable on the narrow
bank of clods raised to prevent its escape. About this part, the jurgle
is composed entirely of low mangrove bushes; but a short distance
higher up the mangrove disappears, and gives place to the tamarisk.
Below Vikkur, it is thinly spread over the face of the country in large
patches, and in some places approaches to the verge of the river, but
generally keeps some distance from it. The intervening spaces present
to the view a succession of grassy plains or rice grounds, with here and
there thickets of tall reeds and sedges.

About the dreary tracts of the sea coast there are few v1llages but as
you ascend the river, they are passed in quick succession, and numerous
flocks and herds are seen roaming about in every direction, which give
an appearance of animation to the scene not observable in any other
part of the country. Above Vikkur, the tamarisk attains a greater
height, and the jungle increases in density to such a degree as to be
almost impervious. With the exception of a few low points, covered



469

with reeds, the banks of the river are so thickly fringed, that it is
scarcely possible to pass along them ; and the boatmen, when tracking
their doondees, often find it difficult to proceed. Very few villages are
visible from thé river, but they are thickly scattered along the banks, a
short distance inland. ,
Abonut and below Vikkur, where extensive tracts are met with clear
of jungle, a large portion of the land is under cultivation ; but above that
town, the spots cleared for tillage are small, and confined to the
immediate vicinity of the villages. Nearly all the flats that now occupy
the bed of the river are made available for agricultural purposes, and
-these, although not so productive as other localities, are preferred by the
indolent Natives, on account of the little labour they require.
Rice is almost the only kind of -grain produced in this part of
the Delta : barley and moong are cultivated, but the quantity grown is
so small that it scarcely merits notice. From every part of the
Hujamree numerous canals have been cut, to convey the water to the
fields in the interior; but only those below Vikkur are filled in the dry
season. Very few water wheels are in use, and they are employed in
the irrigation of spots devoted to the cultivation of esculent vegetables.
Amongst the seaports of Sind, Bunder Vikkur ranks next in importance
to Kurachee. The port takes its name from a small village in the
vicinity ; but the town is called Baree Gorah, after the old Gorah river,
which formerly flowed past it to the southward. It is the only town
in the Seeahn district, and belongs to Meer Nusseer Khan, the brother
of the reigning Ameer, who obtains a revenue from it of rather more
than a lakh of rupees, derived from his share of the produce of the soil,
‘and a duty of ten per cent. on the trade. It contains about 200 houses,
constructed of reeds and grass, plastered with mud, and, including the
contiguous villages, has a population of about 1,200 souls, composed of
Hindoos, Jutts, and a small number of Belooechees. At the few shopsit
possesses, nothing is procurable but rice, coarse cloth, tobacco, sweet-
meats, and some trifling articles of domestic use. A strong spirit,
extracted from the sugarcane, may be had at some of them, which is in
great request amongst theinhabitants. Mutton is exposed for sale three
days in the week; and butter, eggs, and fowls, which are both cheap
and good, are supplied from the neighbouring yillages. Vegetables
can only be procured in small quantities, and are very inferior, consist-
ing of brinjals, carrots, radishes, garlic, onions, and sweet potatoes.
Opposite the town, the river, although not more than a hundred and
seventy yards wide, is deep, there being four and five fathoms close to
the bank: it affords, in consequence, every facility for the discharge or
shipment of cargoes, and the largest boats are enabled to lie close ta the
storehouses for that purpose. Besides numerous dinghees or sea-going
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vessels, fifty or sixty flat-bottomed boats, of all sizes, from five to fifty
tons in burthen, will generally be found here in the fine season.

Although the appearance of Bunder Vikkur is wretched beyond
description, it possesses nevertheless a considerable trade, having
become within the last few years a depot for the greater part of the
foreign and internal commerce of the Delta; which is entirely owing to
its situation on the only river that now affords a communication by
water with the upper parts of the country. As the water forsook the
branches leading to the old ports (Darajah and Shahbunder), the trade
rhturally flowed into this channel, where it has remained stationary for
some years; but as the river is fast filling up at its confluence, it will
probably be diverted before long to other places. If it does not become
choked, and a commerce is ever established by the Indus, Bunder
Vikkur may naturally be expected to rise into considerable importance.
The average number of boats that annually sail from it with full cargoes
is about four hundred: of these, ten are sent from Bombay, three from
Demaun, three from Muscat, nine or ten from the Mukran Coast, and
the remainder from Kutch and Guzerat. In size they vary considerably ;
but it will not be far from the truth if twenty tons is assumed as the
medium tonnage. The value of the trade is as follows:—

ExrorTs.

Rice, 8,000 kurwars ......o.ovveeercirnnnnnn Rs. 2,40,000

Ghee, 2,000 mannds ........ coveenrnnnn.nns 16,000

Ghur, 3,000 ,, 9,000

Grindstones, 8bout ....ov vt iiiii i et cnann 500

Total....Rs. 2,65,500
InporTs.

From Bombay.—English cloths, about..........Rs. 12,000
Sugar, 200 bags .. ......ciiiunin e 6,000
Iron,1,000 maunds................. 5,000
Copper, 300 ,, ......ciiieinn. 18,000
Lead, about . 1,500

Malabar Coast. —Pepper, 200 bags e 7,000
Coir, coarse cloth, cocoanuts, &c ...... 8,500
Timber ........ e teneees 10,000

Muscat.—Dates, about 6, 000 maunds e 12,000
Slaves, about 100 . cees e 8,000
Dried fruits, pomegranate nnds, &c. .. 2,500

Kutch.—~Cotton and coarse cloths.............. 15,000

Total.. ..Rs. 1,00,500
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For some years past no route has presented such facilities to the
Natives, for the conveyance of merchandize to the upper parts of the
country, as that by the Hujamree branch; but, in consequence of the
heavy duties exacted at different places on the main river, they have
never been able to avail themselves of it. With the. exception of a
small quantity of timber, none of the goods imported to Vikkur ever
find their way above the Delta, and these consist merely of such articles
as are required for the most pressing wants of its inhabitants. Nothing
is received from Upper Sind but a little indigo; wheat, although grown
there in large quantities, being generally procurable at a much cheape.r
rate from Kutch and the Mukran Coast. The most valuable part of
the trade has for many years passed into Sind by the seaport of Kurachee,
from which place it is conveyed to Tatta and Hyderabad on camels.
The amount of the imports levied along this route is about twelve per
cent., but by the river it frequently exceeds thirty-five per cent., and is
never less. )

Along the course of the Hujamree, the beds of several deserted streams
are still visible, which formerly connected it with the main river, and
other branches. One of them, the old Gorah, flowed past Vikkur to the
southward, and a’few years ago was navigable for large vessels. Some
idea may be formed of the rapidity with which the branches of the
Indus fill up, when I mention that in 1831 Captain Burnes passed
through it on his way to Hyderabad, and that when I visited it, four
years after, the greater part of its bed was level with the plain. Hitherto
it has been considered a matter of doubt whether large vessels ever
navigated this celebrated river, or any of its branches; but the recent
discovery of one on the banks of the Hujamree, about two miles above
Vikkur, has placed the point beyond dispute. She lies half embedded
in the ground, about a hundred and fifty yards from the river, and is at
least 400 tons in burthen: her hull, which is of the old-fashioned
build, and pierced for fourteen guns, is almost entire ; and she is said to
have belonged to the fleet of the Kulhora Princes, the former rulers of
Sind. One of the men employed during the survey as a pilot had
served on board of her in his youth; and by his account, the remains of
others of a much larger size were visible until very lately in different
parts of the Delta.

On examining the Hujamree again, since the survey was completed,
I found that considerable alterations had occurred throughout its
course. In many places the channels have shifted from one side to the
other, and in general become shallower; new shoals have risen above
the surface ; and there is scarcely a part of the river where the depth is
the same as it was before. At the mouth, it is less in some places by

- five feet ; and, in strong westerly winds, the water now breaks right
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across it. At the north point, the combined effect of the south-west
monsoon and the inundation is exhibited : formerly the bank was steep,
and there was a depth of seven or eight feet close to it; but now it
shelves gradually off, and projects fifty yards further into the stream, a
flat of hard sand, so firm that in walking over it the foot leaves no
impression, having accumulated along it for a distance of four hundred
yards up the river. Large masses of clay have been torn from the
bank by the violence of the current, and carried out upon this shoal,
where they have become firmly fixed as the sand was thrown up, and,
from a short distance, now appear like detached rocks protruding
through the surface. When this branch was first surveyed, a narrow
channel of twelve feet led from the main river into it ; but on examining
it again, not more than five feet could be found in the deepest part. A A
shoal has also accumulated just before it, and this has been thrown up
in such a position that it prevents the water in a still greater degree
from -turning into it. The most extraordinary change, however, is
observable in the second reach from the junction, where the old steep
banks of the river are three hundred yards apart, and which is about a
mile in length. Previous to the last inundation, the stream, fifty yards
wide, took its course along the right bank, and the remaining space was
filled up by a piece of land, in such an advanced stage of formation
that it had been brought under cultivation: now the stream flows
close along the left bank, and the flat has shifted its position to the
opposite side.

From the direction in which the Hujamree leaves the parent stream,
very little water passes into it, and the current has not sufficient velocity
to prevent the earth brought down from settling in its bed. It is fast
filling up at the junction in consequence, and before long will become
impassable, from the same cause that has operated in closing the
Buggaur and other branches. This however might, perhaps, be
prevented. About half a mile below the part where it is is thrown off,
the main river turns with a sharp bend to the southward, and the
whole body of water is precipitated against the right bank, which is
very steep, with considerable force : if a canal were cut from the angle
in the same line as the current runs down upon it, and about 1,500
yards in length, it would reach one of the windings of the Hujamree,
and, from the volume of water that would be thrown into it by this
means, with the increased rapidity of the tide, it might in a few years
regain its former magnitude. The advantages that would be gained by
a work of this nature are obvious, the Hujamree mouth being accessible
to larger vessels, and more easily navigated than any other new
favoured by the fresh water. It is impossible to calculate what altera-
tions would take place in the lower part of the main river, by turning a



473

portion of its waters into another channel ; but T do not think it would
be affected either in its course, depth, or magnitude. Of one thing;
however, we may be assured : the Indus can scarcely be in a worse
state at its mouths than it is at present; and any change must be for
the better. R

The Kedywaree leaves the main river sixteen miles below the con-
fluence of the Hujamree, and, after pursuing an irregular course to the
WS8W.,, reaches the sea three miles below the entrance of that river, in
latitude 24° 6’ 30” N. The mouth of this small branch is approached
by a broad channel, that crosses the upper or northern extremity of the
great bank, nearly in a straight line : it is four miles long, from six to
eight hundred yards broad, and at high tide has in most places a depth
of sixteen or eighteen feet. The shallowest spot is an open space of
some extent, about half-way up it, where several channels, some of them
partly destroyed, diverge across the bank to the southward and eastward.
Here there is not a greater depth than ten feet. In strong westerly
winds, the sea breaks across the mouth of this channel, which is not
sheltered in the slightest degree from the swell, and even in the fine
season the breakers are heavy on the shoals that bound it, whenever the
sea-breeze blows rather stronger than usual : last year there was a'bar
of eight feet stretching across it, near the mouth of the river, but it has
since been entirely removed by the inundation, and there is now sixteen
and eighteen feet in the same spot. .

The Kedywaree mouth is 650 yards wide ; but at low tide not more -
than half that breadth is occupied by the water, the remainder being
filled up by a mud flat, projecting from the left bank. On the south
side the land, which is extremely depressed, extends from the more
elevated part higher up the river, in a broad spit or tongue of soft mud,
covered with grass, and at high-water is submerged for several miles.
The opposite bank, although considerably higher, is also overflowed at
the springs, when the flood has attained its height ; and the entrance
then presents an appearance so totally different from what it does at
other times, that it is difficult to recognize it as the same place : all
signs of a river disappear, and nothing is seen but a broad sheet of
water, dotted here and there with herds of cattle, and bounded in the
distance by a low, indistinct line of banks and villages.

From its mouth, the river runs nearly east, in one long straight reach,
for a distance of three miles, and then receives the waters of a small
stream, called the Adhearee. At the point of junction its width is not
more than 200 yards, but further down it increases to 500 ; and at high
tide there is nowhere less than thirteen feet in the deep channel. On
the left bank, a deep muddy swamp, intersected by numerous small
creeks, that convey a small portion of fresh water to some of the half

64s
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destroyed channels of the great bank, extends from the mouth of the
river to the Adhearee : it produces nothing but coarse grass or rushes,
and, as before remarked, is submerged at high-water. On the opposite
side, the country, although very swampy, is everywhere under cultiva-
tion, and scored by innumerable canals, cut to the fields in the interior:
besides these, there is also the Rahpoora Creek, which connects this
branch with the Hujamree.

* Above the junction of the Adhearee, the river winds in a succession
of short reaches to the northward ; then takes an easterly direction for
about two iiles, and, turning with a sharp bend to the southward, joins
the main river eight ‘miles above its mouth. Throughout this part, its
average breadth does not exceed 160 yards, and it presents precisely
the same features as are observable in the other branches. The banks
are alternately steep and shelving, and the deep channel, in which there
is often threc or four fathoms, always runs along the former. At the
sharp bend, where the river turns suddenly to the southward, a narrow
bar extends from the low projecting point across the stream, in a lateral
direction, to the oppasite bank, and on this, in ordinary tides, there is
not a greater depth than five feet. At its confluence, this branch, like
all the others now open, is extremely shallow, a broad sandbank having
been thrown up along the right bank of the main river, which reaches
across it,

The Adhearee lcaves the parent stream a short distance below the
Kedywaree, and enters that branch after pursuing a course to the
WSW. for about two miles and a half: in its passage, it is joined on the
right bank by a stream of similar magnitude, called the Moosawaree,
which is also an offset from the main river. In the narrowest part, the
Adhearee has a breadth of thirty-five yards, its banks are steep on both
sides, and at high-water the depth is never less than nine feet. 1In the
Kedywaree the tides are regular at night, but during the day the ebb
runs eight, and the flood four hours. The velocity of the former is seldom
greater than two miles and a half an hour, and the strength of the latter
varies, in different parts of the river, from half a mile to a mile and a
half. In the Adhearee the tide rises four feet on the springs, which
increases to six feet at the mouth of the river, and to ten at the entrance
of the channel leading across the great bank towards it.

The district through which the Kedywaree flows is entirely destitute
of trees: near the mainriver, a few small tamarisk bushes are seen, and
this is the only part where they are met with. The soil is in general
favourable for the production of rice, and as the land is clear of jungle,
a large portion of it has been brought under cultivation: in some
places, however, it is extremely sandy, and yields nothing but rushes or
reeds. Along the lower part of the river, the few villages visible are
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situated some distance inland, bat above the junoction of the Adhearee
they are thickly scattered along the banks, and throughout the adjacent
country : at Bello Kookewaree, the largest, the Hakim and pnnclpal
Zemindars of the district reside.

From the report of the Natives, this small branch has been gradually
increasing in magnitude for some years: the last inundation swept
away the bar at its mouth, and, besides removing several shoals in the
lower part, deepened it considerably. Inconsequence of thisfavourable:
change, it was navigated by large boats for the first time this year; and
as the grain was found to be procurable at a cheaper rate than in other
parts of the Delta, they will probably resort to itin greater numbers next
season; I am, however, inclined to think it will experience before long
the same fate as the other rivers, and become choked at its confluence.
At present it possesses many advantages over the Hujamree, the only
other branch now open; and, in affording access to the main river,
presents equal if not superior facilities to the grand embouchure itself.
From the sea, the distance through the Adhearee Creek is only ten
miles, and at high tide there is not less than nine feet in the shallowest
part. All the difficulties of the navigation will disappear when a few
buoys are laid down, which is about to be done; and by this reute a
steamer drawing six or seven feet might enter the main river in two
hours, at a spot seven miles above its mouth. .

From Hyderabad, the Indus pursues a SSW. direction to the ocean ;
and with the exception of two sharp bends, one at the part where the
Pinyaree quits it, and the other near the confluence of the Hujamree
branch, its course is rather direct. The distance in a straight line is
90 miles, but by the windings of the stream about 102. In the Delta it
receives many names: below the Hujamree it is known as the Wany-
anee, and near the sea is sometimes called the Munnejah ; but this name
is only applied to it by a few of the Natives residing on its banks, and
is not generally recognized in other parts of the country. From the
Hujamree to the deserted bed of the Nair, it receives the appellation of
Poput, and above that is called successively the Moograh and Setta,
from having once formed a part of those now abandoned rivers. The
width of its mouth, the Kookewaree, is nearly a mile, but at Jow-water
a mud flat on the right bank contracts it to 770 yards; on the full and
change of the moon the tide rises a foot and a balf higher than usual,
and then, like all the other mouths, it can scarcely be distinguished,
even from a short distance, the country on both sides being inundated
for several miles. .

‘When I first examined the Kookewaree mouth, there were three
channels leading from it across the great bank outside, which here
projects five miles from the land, and that running to the north-west, in
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u line parallel to the shore, towards the Kedywaree entrance, was by
far the best: the last inundation destroyed all but one, and this, from
the greater body of water discharged through it, has attained more than
double the width it then had, and is rather deeper. It takes a course
across the bank to the south-west, in the same line as the river above,
and preserves the same breadth, 1,100 yards, until near the sea, where it
gradually widens to a mile and a half; the greater part of this broad
space, however, is occupied by an extensive shoal, with only seven or
eight feet of water on it at high tide, and the channel becomes divided by
it into two smaller ones; these, again, have shoals at their mouths, and
by these continual divisions the great channel has no less than four dif-
ferent openings by which it may be entered. The best of these small
channels is 500 yards broad at the entrance, but about a mile above,
contracts to 130 yards ; and it has a depth varying from twelve feet to
three and a half fathoms. It is defended from the swell that usually
accompanies the sea-breeze by the projecting point of a shoal, and in
this respect possesses a great advantage over the others, which are
anprotected. Above the large shoal the depth of water in the great
channel is ten and twelve feet, and it increases as you approach the
mouth of the river to four and a half fathoms; but there is one spot
where there is not more than nine feet right across. In the dry
season, the current does not run with such velocity as might be
expected : during the months of January, February, and March, it never
exceeded three miles and a halfan hour, and was frequently much less;
the flood varied in strength from a quarter to one mile an hour. Out.
side, the sea rises ten feet on the springs, but this quickly decreases on
the bank to six feet, and at the mouth of the river to five feet. Two days
after the change of the moon there was a further rise, of a foot and a
half; but this, which is always the case in the night, only happened
twice in the day, and the country was then flooded for miles. At the
entrance of the channel leading to the Kookewaree mouth, the naviga-
tion is certainly intricate ; but a few buoys or marks would render it
sufficiently easy for steamers drawing six or seven feet, and I do not
think they would experience any difficulty in entering the main
river by it.

About the Kookewaree mouth, extensive alterations have occurred
since it was examined last year. The following description of itis
taken from my first report, published by order of the Bombay Govern-
ment; and when compared with the account that has been given of its
state at present, shows the extraordinary changes the mouths of the Indus
annually undergo :—

“The broad bank that has accumulated before the Kookewaree mouth
projects five miles from the land, and is intersected by three channels,
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-which give egress to the waters of the main river: two of them cross
the bank nearly in the same direction as the course of the river that
supplies them, but the other, turning to the north-west, runs some
distance in a line parallel with the shore, and, after uniting with the
channel of the Kedywaree, reaches the sea about five miles to the
southward of the Hujamree mouth. The latter, which is the best of
the three, is between three and four hundred yards broad, and in the
shallowest part has a depth of nine feet. At the lowest state of the
tide, the central parts of the bank are elevated twelve feet above the
level of the sea, and the beds of the two southern channels from three
to four feet. The vast body of water issuing from the main river rushes
through them with great impetuosity, and with a noise that, in calm
weather, is heard some distance: they then form what may be termed
rapids, and, on the extreme edge of the bank, terminate in a fall of about
twelve inches.”

Of these two channels, only one, as before remarked, now exists, the
other being choked at the point of separation; the lower part of it,
however, has not been destroyed, and there is still a small quantity of
water, forced into it over the bar of sand that has been thrown up.
The northern channel, which was five miles long, and formerly con.
nected it with the Kedywaree mouth, has been entirely obliterated, with
all the branches it sent off towards the sea: not the slightest trace of
them now remains. These changes have been caused by the rapid cur-
rent of the inundation throwing up a bar, at the point where the channel
separated, at an early period of.its rise ; the water being thus prevented
from passing into them, they were subjected, as the swell attained its
height, to the action of a feebler current setting off shore across them,
from the depressed part of the coast between the Kookewaree and
Kedywaree mouths, and quickly filled up. The closing of two of the
old outlets, by throwing the whole body of water into the channel
leading direct from-the river, which was formerly the worst of the three,
has increased its depth and breadth considerably, and its bed being
now much lower than it was, the rapid described in the first report, with
the fall at its mouth, has disappeared.

Near the sea, the Indus attains a magnitude at high tide conformable
to the idea generally entertained ef it; but at other times, when the fall
of water has uncovered the shelving flats, and contracted the width of
its bed, it appears inferior in point of size to most of the other large rivers
of the Eastern Hemisphere. As before stated, it has been surveyed
trigonometrically up to the Teeteeah, a small branch thrown off thirty-
five miles from its mouth. In this part its average breadth is about
seven hundred yards, but in some places it is much broader, and in
others contracted to half that width, by shoals projecting from the old
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banks far into its bed. The greatest and least breadth is found abreast
of the Mootnee branch, where from 1,060 it decreases to 305 yards ; in
three or four places besides it is 1,000 yards wide, and there are few
reaches where it does not diminish in some parts to 350 or 400 yards.
Throughout this portion of the river, the banks in general are alternately
steep and shelving, and the former in most cases indicate the side on
which the deep channel lies: in a few of the reaches the high bank is
formed of several ledges, and then it has a narrow ridge of shallow
‘water running along it.

In general, half the bed of the stream is occupied by a dry flat,
extending from the old bank, and the shallowest part of the channel is
always found at those spots where you cross between two of them from
one side to the other: there are also a few detached shoals, with from
three to six feet on them, in the centre of the river. At the bendsof the
reaches the depth of water is always great, there being frequenily six,
eight, and even ten fathoms; but the crossing places between the flats
are much shallower,—at these spots it varies from thirteen to eighteen
feet. Opposite Meeahn, a large fishing village, one mile above the
junction of the Kedywaree, a very narrow ridge extends in a lateral
direction across the channel from one flat to the other, and there is
another close to the Seeahn branch, which projects from the right bank
about a mile down the centre of the reach, and connects a line of small
shoals: on both these bars there are nine and ten feet at high tide, and
they are the shallowest spots in this section of the river. Abreast of the
old Mootnee branch, the bed of the stream is rather foul; but one of
the channels has from ten to sixteen feet in it, and, although narrow,
could easily bé navigated.

The strength of the current varies from a mile and a half to two miles
and a quarter an hour, and the latter is about the average velocity: it
nowhere exceeds three miles and a half, and only flows at that rate in
two or three places, where the water is confined to a narrow channel, at
the bend of a reach. This part of the river was surveyed in February
and March, when it is atits lowest state, and the comparative weakness
of the current must be attributed to the diminished quantity of water it
discharges in those months. Along the steep banks, especially where
they are much indented by the separation of large masses, it sometimes
runs in small eddies, but they seldom extend further into the stream
than ten or twelve yards: it is only at these places where it is neces-
sary to pay particular attention to the boats in tracking, for the water
being thrown off from every small projecting point of the bank, if the
track-rope is not brought down from the mast head to the stem before it
strikes the bow, they are shot out suddenly into the middle of the stream,
and carried down theriver. Atthe junction of the Teeteeah, and opposite
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Panjgudjer, a large village, three miles below the Seeahn branch, the
eddies are upon a larger scale, and afford some insight into the manner
in which the shoals are formed, that eventually effect a change in the
course of the river. At the first-named spot, the current strikes against
the steep bank a little above the Teeteeah,and is thrown off it, nearly at
a right angle, down the middle of the stream. Half a mile below that
branch it turns into a small bay or bight, and runs up past it at the rate
of about a mile an hour: this upward current prevails over a space 180
yards broad in the deepest part of the river, and, at the point where it
turns into the bay, the formation of a shoal has already commenced. A
short distance below it, there is another similar bight and eddy. The
flood does not ascend the main river higher than Unnee, a village ten
miles from its mouth, nor even to this distance on the maps; but the
influence of the ocean tidesis perceptible as high as the Teeteeah, where
there is a mean -daily rise and fall of four inches. The velocity of the
flood varies in different places, but never exceeds a mile an hour ; nor
does it continue to flow longer than two, or at the utmost three hours.
The country about the mouth of the main river is submerged at high
tide for some distance, and continues swampy as high as Betree, a
village four miles from the sea, at the head of the first reach. On the
left bank, the land, being free from bushes orreeds, and the soil good, is
under cultivation to a considerable extent, and affords also excellent
pasturage to large herds of buffaloes. Numerous canals, that are filled
by every tide, conduct the water to the fields, and there is also a navi-
gable creek of some size about two miles above the entrance of the river,
called the Babooloo, which leads into the lower part of the old Gorah
branch, and affords a communication by the Goombrah, another large
creek, with the Kaher mouth. At Betree, the Mootnee river is not more
than three miles distant, and boats can be seen in it very distinctly.
Betree was formerly a large town, but from some cause, connected with
the alterations of the stream, was gradually deserted, and now does
not contain above a dozen scattered huts. Near it there is a small
lagoon, eight or ten feet deep, supplied with water by cuts from
the main river, which forms a kind of reservoir for the numerous
canals that irrigate the grassy 'plains and rice grounds in the vici-
nity. Along one side the bank is very steep; and as this peculiarity
could only have been produced by a strong current, it is evidently a
portion of what was once a connecting branch between the Mootnee
and the old Gorah river. On the right bank of the main river, nothing
is seen for some miles but a dense mass of reeds, occupying the site of
an extensive morass, that was formed some years ago, when the stream
deviated from its course more to the eastward ; at the lower part of it,
a large navigable creek is thrown off, which traverses the swampy land
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of the coast in a westerly direction, and reaches the sea by a small
channel, that joins the one leading from the Kedywaree mouth near its
entrance. Above the thicket of reeds, the country becomes more
elevated, and is bare of trees up to the junction of the Kedywaree, where
a few small tamarisk bushes are first perceived. Below that branch,
there are few villages in the vicinity of the river, but along the course
of the Babooloo Creek they are numerous.

The district included between the main river and the Kedywaree
branch is called the Kookewaree Purguna, and belongs to Meer Ali
Moorad, the Meerpoor Ameer : it is very low, the marshes near the sea,
which yield nothing but coarse grass or rushes, occupying half the
district, and cannot boast of a single bush. In the upper part, much of
the land is cultivated, but even there it is very swampy, a small portion
only being sufficiently elevated to be out of the reach of the tide; in
gencral the soil is good, but in some places it is loose and sandy, and a
saline incrustation appears on the surface. In this district there are
not many villages, and, compared with other parts of the country, it is
thinly populated. About twenty years ago the river, which then formed
the lower section of the Gorah branch, and was unconnected with the
main stream, except by small creeks, flowed through the eastern part of
it; but after the grand change had taken place at tiee head of the Delta,
that turned nearly the whole body of water into it, it gradually altered
its course still further to the eastward, and opened for itself a new
mouth.

On the other side of the river, opposite the lower part of the morass,,
the Babooloo Creek leads to the old Gorah mouth, situated two miles
below the Kookewaree: it has still a width of 850 yards, but is so
choked with mud as to be impassable at low tide, even for small boats.

About the Kedywaree, the tamarisk jungle is thin, and intermixed
with patches of reeds, but as you advance, it quickly becomes dense,
and the babool ( Mimosa Arabica) appears in large quantities. In this
part the river has a mosf desolate and melancholy appearance ; for the
country being overrun to the edge of the banks, very few villages or
fields are seen from it. The first village of any size is Meeahn,
situated on the right bank, about ten miles from the sea, and inhabited
entirely by fishermen : it is the principal station of the river fishery, and
the man who farms the tax on it resides there ;—he pays Rs. 1,600 per
annum to the Ameers, and is entitled to one-third of the quantity
caught. About Meeahn the soil contains a large portion of sand, and
is 80 loose, that in some places it is thrown up by the wind in heaps
eight or ten feet high. Amongst the cultivation, barley appearsin small
quantities, and there are a few spots cleared for grain and esculent
vegetables. At Unnee, a small village about a mile higher up, twa.
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ferry-boats are kept constantly in readiness to convey passengers across
the river. Near this village there is a dry bare flat, extending some
distance down the stream, in the form of a long spit, which has a deep
but narrow inlet between it and the steep bank : this is the favourite
haunt of four large alligators, and it was here we saw these monsters
for the first time in the Indus. They were of enormous size,—at least
twenty-five feet long,—and of that species with a long pointed snout.
The Sindian boatmen told us they were much smaller, but more
rapacious, higher up the river, and that the large ones, being very
sluggish, rarely attack a man. As evidence of this, we saw the stream
in the vicinity covered with fishermen, floating fearlessly past them on
pots, with their bodies half immersed in the water.

Thirteen miles from the mouth of the river, the destroyed bed of the
Mootnee branch is seen: the space filled up forms a triangle, each side
about a mile and a half long, and in most places is overrun with
bushes. There is still a small creek flowing through the centre of the
plain, amongst the irregular furrows left in the bed ; but it is separated
from the main river at low-water by a broad bar of sand, and as there is
not a greater rise of tide even on the springs than two feet, nane but the
very smallest boats can pass inte it. The Mull branch, which is about
three miles higher up, appears to have been as large as tire Mootnee, and
is still more completely choked, the land having attained a more
advanced stage of formation. The greater part of its bed is now covered
with jungle, or under cultivation, and the remainder is occupied by
heaps of loose sand, with pools of water between them, that have no
connection. At the point where the banks contract to the breadth
preserved by the lower part of the river, it is 700 yards wide, and it is
dry for several miles further down. The cause of the changes that
have taken place in these two branches, and also of the foul state of the
main river in their vicinity, is apparent in the nature of the soil, which
about this part of the Delta is extremely loose and sandy.

About a mile above the Mull, a canal was cut two years ago from
the main river to that branch below the part that has been destroyed : it
was fifteen feet broad, but during the last inundation attained a width
of thirty yards, and deepened so much that itis now navigable for small
boats at high tide, even in the dry season. The Natives frequently call
it the New Mull, and before long it may, perhaps, become a new branch.
Nearly opposite the canal is situated the village of Alyabad : itis of some
size, and has a market for vegetables, which are produced in large
quantities. A short distance above it a low flat projects into the river,
from the left bank: the Natives point to this spot as the place where a
large ship, called the Futteh Jung, that carried forty guns, was
wrecked. About two years ago her upper works were visible above
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the water, and they succeeded in taking out her masts, and some of the
casks from her hold, but she has since sunk in thc mud. About Panj-
gudjer, a large village ncar the Secahn branch, the country is more open
than in other parts, and sugarcane cultivation is first scen. Panjgudjer
means five yards ; and the village owes its name to the following
circumstance :—Ten or twelve years ago the chicf of the district cuta
canal near it, to the Mull branch, which was five yards broad : the
inundation increased its size and depth so much, that it became a small
river, but afterwards filled with sand, and dried up altogether. He
then opened another, 300 yards above it, which met with exactly the same
fate; and he is now cutting a third, through the bed of the first one.
This gives some idea of the continual labour required to keep the canals
open, and the fields in the interior properly irrigated.

Above the Secahn branch, none but small villages are seen, until
you arrive at Killan, on the left bank, containing seventy or eighty houses,
and inhabited chiefly by Hindoos. About this part of the country, the
remains of several destroyed rivers are visible. Itraced three—the Nair,
the Moograh, and the Killan—secveral miles inland, and the Natives told
me there was another, called the Setta, ten or twelve miles higher up.
The bed of the Nair is almost level with the land, and overrun with a
dense mass of underwood. It is said to have been a river of consider-
able size fifteen years ago, flowing from the Buggaur, or great western
arm, and to have been connected with the Seceahn branch. The
Moograh is rather more than a mile above it, and is only partly filled
up, there being numerous hollows still in its bed, that have pools of
water in them throughout the dry scason. The Natives say it was also
thrown off from the Buggaur, and has been in this state for the last
fifteen years. About three miles inland, a small branch, called the
Huram Khaneh, joined it to the Nair, and the beds of other creeks are
visible in every direction in the tract of country betwcen them. The
Killan is on the opposite side of the river, and in the centre of its bed
there is now a large village, named after it, surrounded with fields and
groves. A short distance beyond the village it appears like a long
straight glade, cut through a forest, and at one spot there is a small lake
left by the inundation, encloscd between high, irregular banks, overhung
with trees, placed in most picturesque groups, amongst which the
mango, tamarind, and plantain are conspicuous. This river appears to
have formed a connecting branch between the Moograh and Setta.

The Teeteeah quits the Indus thirty-five miles from the sea, and joins
the Richel river near its mouth : it is not more than thirty yards broad,
and has not a greater depth in many places, during the dry season, than
a foot and a half or two feet. There are two large villages near its
confluence : one of them, Koteree, is pleasantly situated in a grove of
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fruit trees, and the other, Bemun-jo-Pooro, is the residence of the
Kardar of the district. The main river has not as yet been surveyed
above this small branch, but it has been exanined by Lieutenant Wood,
of the Indian Navy, up to Hyderabad, from whose reports the following
description of that portion of it has been drawn up.

Between the Teeteeah and Tatta shallows abound, and the navigation
becomes intricate : in some spots the river is very foul, and wanders in
many channels over the whole extent of its inundation bed. They are
narrow and winding, and, in general, not more than one of them is
navigable. In the bends of the reaches, their depth is often very great;
but in other parts they have not more than nine or ten feet in them.
They also change their direction with great rapidity, for in two instances
the fair channel, which ran close along the left bank when the Indus
steamer passed up the river, was found two months afterwards to have
shifted its position over to the other side. At the commencement of the
dry season, the current runs in some places at the rate of  five miles an
hour, and its average velocity is about three and a half. In this part of
the river the banks are alternately shelving and steep, and marks of the
alterations that have taken place in its course are everywhere visible :
in some places they have evidently at no distant period formed shoals
in its bed, and at others they are fast giving way before the strength of
the current. The country is thinly populated, and in general covered
with thick tamarisk jungle, occasionally mixed with the babool. Few
villages are met with, and the largest does not contain a hundred
houses. At Ooplaun, a few miles above the Teeteeah, but on the other
side of ‘the river, there are two large canals, leading, one to Shahbunder,
and the other to Mughribee. They are filled about the middle of July,
and navigable for small boats to those towns, until the final fall of the
river takes place, in the last week of September. Abreast of Tatta, the
banks of the river are a mile and a quarter apart ; but the water does
not occupy above one-third of this space, the remainder being filled up
by an extensive dry shoal. The Buggaur, or great western arm, was
formerly thrown off four miles below that city, and the sandbank that
has been cast up at its confluence now forms the right bank of the river.

Above Tatta, the bed of the river in many places is full of small
shoals, and the intricacy of the navigation increases: the banks are also
frequently low on both sides, and no longer indicate, as in the lower
part, where the deepest water is to be found. Atthe village of Kuddee,
its width is 980 yards, but at the angle of the reaeh in which it is
situated, not more than 390 yards. Abreast of the Pinyaree it increases
to 760 yards, and at Trikul, a few miles below Hyderabad, again
contracts to 380 yards. The strength of the current is considerably
diminished, and there are very few places where its velocity is greater
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than three miles an hour. In this section of the river, the depth of
water has not yet been fully ascertained in every part ; but in the lines
of soundings taken across the shallows, at certain distances, seven and
a half and eight and a half feet have always been found in some part.
The only branch thrown off by the Indus in this part of its course is the
Pinyaree, which quits it at Bunna, a village half-way between Tatta
and Hyderabad, and in the dry season is not more than forty yards
wide. The stream does not extend many miles from its efflux, and
its waters are clear and stagnant. Near Trikul, a small creek commu-
nicates with the Fullailee branch, but it is only filled by the inundation,
and then insulates the land on which the capital is built. A short dis-
tance above Tatta, and on the same side, the first hill is seen: itis low,
and of sandstone formation. From this place the Shikargahs, or hunt-
ing forests of the Ameers, extend on both sides of the river to the capital :
they are composed principally of large mimosa and tamarisk trees, and
are so overrun with thick underwood as to be almost impervious. Most
of the low sandy tracts between them are thinly covered with bushes,
and very little cultivation is seen until you arrive at Hyderabad, when
there are a few fields and gardens. From that city, a range of low
" table-hills, about 200 feet high, extends along the left bank to Trikul,
twelve miles below it, and there is also a small group at Jerruk, eight
miles further down.

The local divisions of the Indus, which have been entirely disregarded
by those who have written about it, merit notice ; for in some instances
a knowledge of them will prove practically useful. The confusion
apparent in many of the accounts descriptive of the general characterand
features of the river must be attributed to the authors not having paid
sufficient attention to this subject; for being ignorant of the causes that
have led the Natives to separate it into sections, and distinguish each
by an appropriate appellation, they have in many instances made the
mistake of supposing that these names denoted distinct branches. Thus
the Seeahn has been described as flowing into the Hujamree at Vikkur,
whereas the Seeahn and Hujamree do not possess, with regard to each
other, the relation of two separate branches, but are merely local
appellations, applied to different portions of the same river.

The terms employed to designate the differeft sections are often
derived from some physical peculiarity, natural or artificial, or from
some tradition, referring to the locality ; but they are most frequently
named after the district through which they flow, or the principal tribe
that occupies it : examples of all these different names are met with in
Sahoo, Seeahn, Poput, and Moograh. The first term (Sahoo) means
good ; and is applied to that portion of the river so called, because the
banks are composed of firmer materials, and the stream is less liable to
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vary, than in the sections immediately below it. Seeahn is taken from
the district through which that branch flows ; Moograh is derived from
a Belooch tribe that formerly occupied the country about the old river
of that name; and Poput, which in the Sindian language means a
parrot, from a tradition, that in former times the boatmen always sacri-
ficed one of these birds, as an offering to a celebrated Peer or saint, on
entering this division of the river, the navigation of which was dangerous
and perplexing. The following table exhibits the different sections
below Hyderabad, with their limits, and the derivation of their names;
and will, perbaps, render this naturally complicated subject more
intelligible :— '

Names, Limits, Derivation of Names.

Main trank of Sahoo, the[From a village close to Hyder-|From a word signifying good.
Indus. abad to the first range ofy hills ‘
above Tatta, 40 miles.
Main trunk of Setta, the{From the latter point to the|From once having formed a
river called in the late] Teeteeah branch, 28 miles. part of the old Setta river.

Maps the Sata, or ,

Great Eastern Arm.
Main trunk of Moograh.[From the Teeteeah to the bed|From having once formed a
of the old Nair river, 5}| partof the Moograh, which
miles, was called after a tribe of
that name.

Ditto of Poput.. .. [From the Nair to the confluence|From a tradition.

of the Seeahn, 43 miles.
Ditto. of Wanyanee,(From the latter point to its|From the number of Hindoos,

or Banyanee. mouth, 24 miles. of the Banyan caste, resi-

. dent on its banks.

Hujamree, the Seeahn{From point of junction to Vik-{[From the district through

branch. kur, 20 miles. which it flows.
Hujamree. . ..........|From Vikkur to its mouth, 20|From a drunken Hujam, or
. miles, barber, havingbeendrowned
in attempting to swim
across it.

Of the different sections of the main river, three of them, the Poput,
Moograh, and Setta, possess the same physical peculiarities; and a
correct knowledge of them will be found, in a practical point of view,
of some importance. It is in this part of the Indus that the destroying
process is continuall§ going on, which causes so much vacillation in its
course amongst the subordinate branches in the Delta, and produces
those frequent changes which render the navigation so uncertain. In
the division above it (the Sahoo) this unsteady stream is confined to a
permanent channel by the firmness of the soil, and the existence of a low,
but, in this particular, important range of hills, until it passes into the
Setta section, where the destructive operations commence. The causes
that produce the frequent alterations observable throughout this part of
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the river are seen in the nature of the soil, and the velocity-of the
current at particular places. The soil is loose, light, and easily soluble,
being composed of fine micaceous sand, mixed with a small quantity
of clay. It is apparently distributed throughout the Delta in extensive
patches, being met with, at intervals, along the whole course of the river
below Hyderabad, and in all the branches I have examined.. Wherever
it prevails, but especially in the three sections I have attempted to
describe, the destruction of the banks continues without intermission ;
forin the dry season, when the level of the river is low, the current, in
flowing along those that are high and steep, is constantly exerting itself
to undermine their bases, which soon causes the upper portion to slide
into the water. In this manner the navigable channel is often partially
filled up, and .forced to shift its position, by the large masses of soil
that fall into it. This phenomenon is of such frequent occurrence,
that at night, when the range of sound is most extensive, as many as
thirteen reports, produced by the precipitation of pieces of the bank
into the water, have been counted in the short space of a minute. Dr.
Heddle, in his valuable Report on the Indus, when speaking of the
effect this peculiar action has on the course of the river, relates a
circumstance which shows the extent to which it sometimes takes
place. - At a village where he came to for the night, a large portion of
the bank, measuring 400 feet in length, and nearly 100 feet in breadth,
suddenly gave way, a short distance ahead of his boat. The noise
attending its fall resembled that of a large body of water rushing over
a precipice, and the agitation of the river that followed caused the boat
to roll as if in a heavy sea. A few huts were precipitated with it, and
it was with difficulty the property in some of them was saved. On the
following morning, the part of the channel into which the bank had
fallen, where, prior to the accident, there was a depth of three fathoms,
was converted into a shoal, partly above water, and the boat, in getting
under weigh, was obliged to make a considerable détour to clear it.
When it is considered that so many reports, produced by similar causes,
may be heard in the space of a minute, some idea may be formed of
the rapidity and extent of the destructive action constantly going on in
this part of the Indus: the alterations are, in fact, so frequent, and the
position of the deep channel fluctuates to such a Begree, that a pilot is
of little use, further than by the knowledge he possesses of the character
of the stream in the differentsections, and of the extensive local changes
that are continually taking place.

In the upper and lower parts of the Wanyanee section, where the
banks are comparatively permanent, the soil is a stiff clay; but in the
centre, about the Old Mull and Mootnee branches, a large tract occurs,
of the same sandy, incoherent kind that is met with in the Moograh
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and Poput divisions; and similar physical peculiarities are observed in
the character of the river.

Below Hyderabad, the navigation of the Indus is very intricate in
some places, but, with proper precautions, unattended with danger, or
any great risk to property : unaided by steam, it would ‘always be
extremely tedious, and even with that power applied to it, the time
required for ascending the river will not be shortened so much as is
anticipated ; for it is evident, from the foul state of its bed, and the
strength of the current in many parts, frequent delays will occur. From
the continued alterations that take place in the channels, it is often dif-
ficult to find and follow them, and the boatmen seldom possess a suffi-
cient knowledge of their direction to act as pilots: in dropping down
the river in the dry season, they always have a small boat sounding:
ahead; but even with this precaution they often run aground where a
few months before there had been abundance of water, and much dif-
ficulty is at times experienced in getting into the deep channel again.
From the prevalence of strong northerly winds in the dry season,
steamers are better adapted for navigating the Indus than sailing vessels;
and it will be seen, from the description that has been given of the main
stream, that one drawing six or seven feet might enter it by its own
mouth, the Kookewaree, or by passing through the Kedywaree branch,
and ascend it as high as the Teetecah without difficulty, even when
it is in its lowest state. The mouths, it is true, undergo great changes
annually, and this will always render them difficult of access; but it
appears to me, that as they must always discharge the same body of
water, the channels, although they may alter their position, will. gene-
rally be of the same average depth. Although steamers of the draft I
have mentioned may navigate the river up to the Teeteeah, I do not
think any that draw more than four, or at the utmost five feet, will be
able to ascend it to Hyderabad in the dry season. In sounding across
it in several places below that city, no greater depth was found than
seven and a half and eight and a half feet; and this being the case, it is
probable that a continuous channel does not exist of more than five or
six feet; for it appears to be a peculiarity of this river to throw up
narrow bars or ridges, stretching obliquely across it from bank to bank.
Two have been discovered in the main stream, in a distance of thirty-five
miles, and in a part that is both deeper, and more free from shoals than
any other: they are also met with in the Kedywaree, and in the Koree,
or eastern branch, they are more numerous, and on a much larger scale.
Steamers, built expressly for the navigation of the Indus, ought to be
constructed with flat bottoms, and if it is intended to employ them as
tugs, they should possess a speed of at least nine miles an hour.

On the banks of the river, fuel is scarce, and, except in the Shikargahs
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or game preserves, there is no large wood : in those spots it is abundant,
and, if permission could be obtained to take it away, no scarcity would
be experienced, in the event of steamers being introduced, for some
years. It is not, however, likely that the Ameers will grant any request
that may be made to them on this point; for in all the late treaties there
was nothing about which they showed so much anxiety as the preserva-
tion of their hunting forests. 1In the Delta, the tamarisk is the only
resource : it seldom attains a great height or thickness, and, as a single
bush, affords but few billets ;—it requires considerable time to cut down
a cargo. During the late trip of the Indus steamer the wood of the
babool (Mimosa Arabica) was found to answer admirably, and that of
the Tan or mangrove was equally good : the latter, however, is scarce,
the tree being only found near the sea. At present, if proper arrange-
ments were made, a sufficient supply of fuel might, perhaps, be com-
manded to keep two small steamers constantly plying.

Sailing vessels, ascending theriver in the dry season, when the winds
are blowing strong down it, can only proceed by tracking, and seldom
make a greater progress than twelve, or at the utmost fourteen, miles a
day : this method, although extremely tedious, is well suited to the
peculiarities of the Indus, and, as now performed, admits of little or no
improvement. The only dangeris experienced in the bends of the river,
where the current sometimes runs in strong eddies, and is continually
exerting its influence to undermine the banks. If a boat is driven with
force against the steep bank in these places, and a large mass becomes
detached by the concussion, which sometimes happens, her destruction
is almost inevitable.

The form of the doondee, or flat-bottomed boat of the country, is well
adapted to the navigation of the river, and there is no kind of vessel
better calculated for the transport of goods. Many of the largest are
eighty feet long, and sixty tons burthen: they have no keel, and both
the bow and stern, which are perfectly flat, rise from the water at an
angle of about thirty degrees. They are very high abaft, where there
is a small deck, and are generally steered with a Jong curved oar. The
boatmen are very expert in handling it, and frequently propel the
" doondee with it alone. These vessels have also a broad, triangular
shaped rudder, which, as there is no stern-post, is hung over the slant-
ing stern, and moved by ropes on each side. The masts are stepped
on a plank, secured at each end to the gunwale, and are sup-
ported entirely by ropes. The aftersail is square, and very large ; the
foresail of a lateen shape ; and, in order to give them greater power, they
are usually hoisted abaft the mast. When laden, these vessels do not
draw more than four feet. The chief defect in their construction is the
small power possessed by the rudder, which arises from the great
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breadth of the stern below the water-line. This might easily be
remedied ; but any great deviation from the general principle on which
they are constructed would not be an improvement. From the scarcity
of large trees, and the high price of teak plank, the workmen are obliged
to use the small wood of the country in building their boats, and most
of them are formed of innumerable pieces, fastened by bamboo pegs,
nails being only employed to secure the knees and ribs. They are, in
consequence, liable to many accidents that would not affect their safety
if they-were constructed of better materials ; and in the lower part of the
river there are about forty or fifty lost annually. Doondees are hired at
so much per kurwar (about three quarters of a ton), in proportion to the
length of the trip, and the rates, as now charged, are as follow :—

From Bunder Vikkur to Tatta.......Rs. 112 0 per kurwar.
Ditto to Hyderabad.. 2 80to300 "
From Hyderabad to Sehwan ........ 2 400300 "
Ditto to Larkhana....... 4 00to600 »

Ditto to Shikarpoor...... 6 00to 680 .

These rates are for ascending the stream in the dry season. The
crew attached to each boat is never large enough to manage her properly,
and extra men must always be hired, who are paid and found in
provisions by the employer.

The jumtees, or state barges of the Ameers, are of the same form as
the other flat-bottomed boats, and some of them are large and commo-
‘dious. I saw one with four masts, that measured ninety feet in length,
and the Natives told me there was another at Hyderabad twenty feet
longer. These vessels are constructed entirely of teak, brought from the
Malabar Coast, and are much better built than any other description of
boat on the Indus. They have generally two large open cabins, or
rather pavilions, on deck, elaborately carved all over, and furnished on
all sides with silk curtains : the foremost one, being considered the
post of honour, is always occupied by the Ameers; and that aft, which
is the largest, is devoted to the use of the chiefs and followers in attend-
ance. In going down the river against the wind, they are impelled by
four or six oars, each of them so large as to require five men to pull it;
and on these occasions they are always gaily decorated with flags and
streamers innumerable.

The periodical rise of the Indus has been ascertained by Lieutenant
‘Wood, who was directed to remain in Sind for that purpose, and as his
observations have already been published, I shall confine my remarks
on it to the effect it has in the lower part of the Delta. At Hyderabad
it was found to be fifteen feet three inches. Above the Delta, the water
only rises to the level of the banks when the swell has attained its height,
but a short distance below Tatta overflows them, although not to any
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great extent. At the confluence of the S8ecahn, twenty-two miles from
the sea, where the banks are eleven feet high, the rise is thirteen feet,
and the whole country below this is inundated. It decreases towards
the sea in proportion to the slope of the land, for at Vikkur it is only six
feet above the high-water mark of the ocean tides; and the low flats on
the coast, which are often flooded, even in the dry season, are seldom
covered to a greater depth than two feet. None of the permanent
villages are removed during the continuance of the swell, but are
merely defended from the water by a bank of earth thrown up around
them ; and the cattle are turned out, to roam about in search of food.
Throughout the Delta the water is retained, and the supply to the
different fields regulated, by dykes thrown up along the banks of the
rivers, which in some places are six feet high, and extend in a con-
tinuous line for a distance of forty miles. They also serve the Natives
as a road. During the swell, the flood tide causes a heavy bore at the
mouths of most of the rivers ; but it quickly loses its force, and does
not ascend them to a greater height than six or seven miles.

Although the water of the Indus is extremely muddy in appearance,
the quantity of s0il suspended in it is not so great as might be expected :
when reduced to the consistence of stiff mud, or the same state in which
it is deposited on the banks, I found it at the Kookewaree mouth to be
three cubic inches in a cubic foot of water ; but the mean of several
experiments made above the influence of the ocean tides gave only
two and a half, and this is, I think, about the average quantity in the dry
season. During the inundation the amount is much larger, being four
cubie inches; which is no doubt caused by the greater strength of the
current at that period. On examining the soil obtained from the water,
Dr. Heddle found it to be composed of argile, or fine clay, and carbonate
of lime, with a quantity of mica in the form of fine sand ; it also con-
tains a portion of common salt, with carbonate of soda and nitre. The
water, besides the mud suspended, holds in solution a proportion of
saline ingredients, principally common salt, carbonate of soda, and
nitrate of potash; but the amountis not so great as to render-it at all
disagreeable to the palate. An idea prevails very generally amongst
the Natives of Sind, that the water of the Indus is unwholesome.

The changes that have occurred in the branches of the Delta’ within
the last twenty years are most remarkable, and exhibit the inconstant
character of this celebrated river in the strongest light. I was fortunately
able to obtain some information respeeting them, but as few of the
Natives possess any knowledge of the country beyond the immediate
vicinity of their own villages, I could not in some instances trace the
course of the destroyed rivers to my own satisfaction. About twenty
years ago, the main stream of the Indus flowed to the sea by the
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Buggaur, and the Setta or Great Eastern Arm of the maps, which at
present forms the lower part of it, had no existence :* this fact is
asserted by all the Natives, and is corroborated by the report of the
gentlemen attached to Mr. Smith’s Mission, who found the river in
1809 emptying itself by the Phittee or westernmost mouth. At this
period the Buggaur threw off numerous branches, and some of them
were navigable for large vessels. The Setta was the first that quitted it
below Tatta: it was not very broad; and after pursuing the same
course as at present for a few miles, turned more to the eastward, and
traversed the country between the Mull and Pinyaree in a SSE. line,
Ten or twelve miles further down, the Buggaur sent off a larger branch,
and this divided into two streams, a short distance below its confluence:
the Moograh, which was connected with the Setta by the Killan river,
was one of them, and the Nair the other,—the latter appears to have
emptied itselfinto the Mull branch. Between the Seer and Mull mouths,
a distance of thirty-five miles, no rivers are now discharged, but there
are several salt-water creeks, or rather inlets, running eight or ten miles
into the land. The Setta and Moograh must have reached the sea at
this part of the coast, and these oreeks are in all probability the remains
of their mouths and lower parts. The account given by the Natives of
the changes that have occurred in the other branches of the Buggaur
is extremely vague and unsatisfactory: throughout the line of the
Hujamree, portions of destroyed rivers are met with everywhere ; but
the clue afforded by them is so slight, that it is not sufficient to
trace their entire courses with any degree of accuracy ; and until further
information is obtained on the subject I shall not attempt it.

From the report of the Natives, it appears that a very high inundation
sometimes occurs in Sind, which invariably causes great alterations in
the lower part of the Indus: it is said to happen once in about half a
century. About eighteen yearsagot one of these floods came down : the
river rose several feet above its usual height during the swell, and the
strength of the current was much greater than in ordinary seasons;
whole villages were swept away from the banks, and in many parts
of the country the crops were completely destroyed. On this occasion
the river altered so much about the part where the Setta was thrown
off, that a larger body of water than usual was forced into that stream,
and it increased in size considerably. The change became greater
every successive year, until at last the main river turned into the Setta,

* In some old maps I obtained at Bombay, the Setta is laid down as a small creek, and
pursues quite a different course from what the main river does at present.

+ It is almost impossible to obtain the exact date of any occurrence in Sind from the
Natives ; but if their assertions are correot, this flood must have happened in 1819, the year
in which the great earthquake was experienced in Kutch.
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and abandoned the Buggaur altogether. It did not, however, pursue
the same course as that branch for many miles, but forced a passage
for itself, nearly in a straight line, throngh several creeks, across the
Moograh and Nair, into the lower part of the Gorah river, and shortly
after opened a new mouth, the present Kookewaree. Before this hap-
pened, many of the branches were navigable for large ships, and at an
earlier period were frequented both by the Company’s cruisers and
merchant vessels. 'The rulers of Sind had also a fleet of fifteen ships
stationed at Shahbunder, which owes its name (the King’s Port) to that
circumstance ; and it is mentioned in the histories of the country, that
they sometimes ascended the river as high as Tatta. The line of route
they pursued from the sea to Shahbunder is accurately pointed out by
the Natives: they entered by the Richel, the only accessible mouth, and
passing into the Hujamree, through what is now the Kedywaree Creek,
ascended that river to a part about ten miles above Vikkur, where it
joined the Bugana, or, asitis now called, the Mull, on which branch, but
considerably lower down, Shahbunder was situated. They could also
pass into the Gorah river from the Hujamree, and navigate it down to
Betree, then a large town. At this period the Richel mouth, which is
now nearly closed by a sandbank, had a depth of four fathoms, and
there was a high beacon erected on the south point, to facilitate the
navigation. This, from its resemblance to a minaret, the Natives called
Moonara. No trace of it now remains, but its name has been retained in
that of a village built near its site. Such are the alterations that have
occurred in the lower part of the Indus within the last eighteen years.
Having completed the description of the rivers I have examined,
and given some account of the changes they have undergone, I shall
now proceed to offer a few general remarks on the Delta and its inha-
bitants, The country on the sea coast is submerged at high tide
for a distance of three or four miles, and continues swampy about two
miles further inland. These marshy tracts, which in most places are
destitute of bushes, afford excellent pasturage for large herds of
buffaloes, and on that account are considered by the peasantry as
valuable property. Notwithstanding their dreariness, they often present
a greater appearance of animation than is observed in more populous
parts of the country; for every creek is full of boats, and men are seen
in every direction, cutting grass for the cattle of the distant villages.
It is of a coarse, thorny kind, that grows to the height of sixteen or
eighteen inches, and is only obtained close to the sea, for a short
distance inland the small rush springs up in such abundance that it
is impossible to separate it. Being impregnated with salt, it is preferred
by the cattle to the herbage of the upper parts of the country, and the
Natives say they thrive on it much better. The districts immediately
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above these swampy plains are the most productive in the Delta, and a
great part of the land being free from jungle, which here only appears
in patches, is easily brought under cultivation. These districts termi-
nate about twelve miles from the sea, and the dense mass of jungle with
which the whole of Upper Sind is overrun commences. Itis principally
composed of the tamarisk bush, mixed here and there with the babool
(Mimosa Arabica); but the latter in some places is met with in large
quantities. The mangrove is only seen on the coast, where there are
also a few saline shrubs, of the same species as those so common on the
shores of Arabia. The soil in general is composed of clay, mixed more
or less with sand, and contains a large quantity of salt, which frequently
appears in a thin crust on the surface. In a few spots it is a stiff,
tenacious clay, that hardens when exposed to the sun, and turns white ;
but in the upper half of the Delta, where it contains a very large
proportion of sand, it crumbles into a fine dust, and in strong winds
rises in clouds that obscure the atmosphere, and penetrates everything.
The soil of Lower Sind is not in fact so rich as has been represented ;
for although a large quantity of rice is produced, it is all of a very
coarse, inferior quality, and the esculent vegetables are small and
tasteless. . Much of the land lies waste and neglected ; and in many
places, spots that have been already cleéared for fillage have been
allowed to return to a state of nature. With a little labour, they might
‘again be rendered available for agricultural purposes; but the system
pursued by the Government and its agents towards the peasantry
discourages every effort, and paralyzes all exertion. Besides rice,
which is of two kinds, white and red, barley, moong, and bajree, are
raised in the dry season, by irrigating the fields from cuts to the river,
and the sugarcane and castor oil plant are cultivated to some extent.
There are a few fruit trees in the upper part of the Delta, such as the
mango, plantain, and tamarind ; but the fruit is inferior.

For the winter season, the climate of the Delta is delightful, being
cool, dry, and bracing; the temperature ranges from 45° to 76°, and
during the day is most agreeable. Fogs sometimes occur, but they are
by no means prevalent, and quickly dissipate as the sun rises. In the
summer months the heat is excessive, and less rain falls than might be
expected. During the inundation the climate is very unhealthy:
fevers, dysentry, and agues prevail; and all the inhabitants that reside
constantly in the Delta have an appearance of premature old age, which
is doubtless to be ascribed to this cause. None of the chiefs or wealthy
landholders remain there during the hot months, but repair to
Hyderabad, and do not return to their estates until the water left by the
swell has dried up.

The population of the Delta is miscellaneous, being composed of
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Hindoos and Jutts, with a mixture of various tribes from the adjacent
countries. Besides Beloochees and Jokeeas from the western side of
the Indus, many parties are met with that have emigrated at different
periods from Kutch; and there are also a few villages inhabited by
Puthans, and people from Afghanistan, the Punjaub, and Bhikaneer.
The Beloochees are generally fine-looking men, with a Jewish cast of
countenance, aquiline nose, high forehead, and large expressive eyes:
in stature they are somewhat above the middle height, and their make
bespeaks more activity than muscular strength. They are a rapacious,
vindictive, and dissolute race ; and, as far as I have been able to form
an opinion of them, appear to possess few good qualities. The soldiers
have a more martial appearance than most Asiatics, and are un-
doubtedly brave ; but they would have no chance against regular troops,
from the total absence of discipline amongst them. This tribe,
which conquered Sind about sixty years ago, is composed of many
small sub-divisions, or rather families; but none claim or exercise
any superiority over the rest, and they are found mixed together
throughout the country. The largest and most powerful is the Lugaree,
whose Chief resides some distance above Hyderabad. There is
no peculiarity of physiognomy observable in the Jutts, to dis-
tinguish them as a distinct people: amongst them you see every
cast of countenance that denotes ignorance and stupidity, and they
are now perhaps the most miserable, superstitious, and degraded
race in India. They are a branch from the Jits or Jates, a Hindoo tribe
that anciently occupied the country about the upper part of the Indus,
and were converted to the Mahomedan faith on the subversion of the
Hindoo dynasty in Sind. The Jokeeas belong to a Rajpoot tribe that
formerly governed the country, but in the Delta they are not numerous.
The Hindoos are of the Lowana and Bhatia castes,and do not differ
from those of British India : patient, persevering, and industrious, they
are in possession of nearly all the trade of the country, and form by far
the most wealthy class in it. All those following any occupation on the
river are called Mohanas. The men that navigate the doondees are
generally Natives of the Punjaub, but the name by which they are
distinguished in Sind is unknown there. In enumerating the tribes of
the Delta, the Syuds and Fakeers, or religious mendicants, must not
be omitted, since they form a large proportion of its population, and may
be considered almost a distinct class. Their number is estimated by
the Sindians at 100,000, which is perhaps somewhat exaggerated :
it must, however, be considerable, for large parties are frequently
encountered travelling about to collect alms, and there are many
villages wholly inhabited by them. The Syuds, or descendants of the
Prophet, are generally shrewd and intelligent men, and there is no
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peculiarity about them, either of dress or appearance, by which they can
be distinguished from the wealthiest class of Musulman inhabitants.
Most of them possess grants of land, and they also derive a considerable
revenue from the offerings of the pious. These impostors had formerly
great influence with the rulers of the country; but it is now on the
wane, the present Ameers not being so bigoted and superstitious as
their predecessors. It will be fortunate for the country when it ceases
to be felt altogether; for they add by their exactions to the misery of
the lower classes, without conferring the slightest benefit on them in
return. The Fakeers pursme an erratic life, subsist entirely on the
charity of individuals, and disfigure their bodies in the same manner
as those in other parts of India. 'Their principal place of resort is
the shrine of Lal Shahbaz, at Sehwan, where there is seldom less than
five or six thousand collected, who receive their food daily from the
temple.

The condition of the lower classes of the peasantry in Sind is truly
wretched : unable at times to obtain a sufficiency of food and clothing
for themselves, it is quite out of their power to provide for the wants
of a wife and family, and they never marry. The consequence of this
miserable state of existence may easily be imagined : theft is common,
and many of the villages are full of public women of the lowest
description, living in a state of hopeless poverty and disease. Very
few fine-looking men are seen in the Delta, and the women are no
where so destitute of personal charms: they are ugly and haggard even
in youth, which is to be attributed to the hardships they undergo in
early life, and the unhealthiness of the country during the swell.
Smoking is universally indulged in to excess, and the strong spirit
distilled from Goor is in great request amongst all who can afford to
purchase it. The lower orders use Bhang, an intoxicating and very
deleterious drug obtained from hemp, in large quantities. In most of
the towns there are numerous dancing girls, and the only amusement of
the inhabitants consists in smoking their capacious Hookas, and drink-
ing until they are intoxicated, whilst these women exhibit their in-
decent postures before them. The pleasures of the Sindian are in
fact entirely sensual, and his rank in the scale of civilization is
consequently very low; but when we reflect on the despotic nature of
the Government under which he lives, and the many acts of tyranny
that daily occur to embitter his existence, this cannot excite surprise.
The Government of the Ameers is unpopular with nearly all classes of
their subjects, and the peasantry do not hesitate to express their hatred
to the reigning family, with their wishes for its downfal, when there
are no Beloochees present. They have a strong impression that the
English are about to occupy Sind, and their delight is unbounded at the-
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idea : if such an event should occur, it would be hailed by them as the
most auspicious moment of their lives, and I have no doubt they would
render every assistance in their power to facilitate it.

Amongst the animals of Sind, the camel, both from its size and utility,
ranks first in importance. Very few are seen near the sea coast, but in
the upper part of the Delta droves of forty or fifty are frequently passed.
They are rather smaller and lighter in the limbs than those of Arabia,
and, from being better fed, are much finer looking animals. The
horned cattle do not differ from those of India. Horses of a diminutive
breed are met with at every village in great numbers : a few are sent
annually to Bombay from the country about Darajah. In the thick
jungles, wild hogs abound ; and there is also an animal very common in
the interior, which, from the description, mustbe the elk. Deer are also
frequently met with. The country is infested with jackals, who prowl
about day and night, and are very ravenous : they have been known
on several occasions to attack men. A lynx and aleopard were seen,
and tiger cats three or four times ; but none of these animals are numer-
ous. Hares are abundant everywhere. The dogs are large, and so
ferocious that it is dangerous for a stranger to approach them, without
being accompanied by some of the inhabitants.

It is almost impossible to convey an idea of the vast quantities of
waterfowl that frequent the rivers and the swamps of the sea coast: the
latter are literally covered. The varieties of the wild duck are innumer-
able; and geese, pelicans, flamingoes, spoonbills, storks, cranes, royal
and grey curlews, herons, snipes, with several other kinds, are seen in
immense numbers. The Egyptian ibis is common. There is also a
large bird, about the size of a turkey, called the Kullum, which only
makes its appearance in the winter mouths, and is found both in wet
and dry situations : I have seen the fields actually covered with them.
In the thick jungles of the upper part of the Delta, partridges, quails,
and plovers are equally numerous. Amongst the small birds are some
with very rich plumage, which I think are unknown. The domestic
fowl is remarkably fine,and generally of the kind with black bones and
skin.

The fish obtained in the greatest quantity is the delicious Pulla : itis
of a most delicate flavour, but so rich, from the quantity of oil it contains,
that some people cannot eat it. The mullet is also abundant, and at-
tains a large size. Besides these, there are several other kinds that are
common to most of the Indian rivers. Otters and turtles abound every-
where, and porpoises are seen as high as Tatta. There are also great
numbers of water snakes, of a large size.

The Koree or eastern branch of the Indus was surveyed in 1833, and
as it exhibits some physical peculiarities not observable in any of the
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other rivers, I shall conclude this paper with a short description of it.
The Koree, which separates Sind from Kutch, once formed the lower
part of the Fullailee, and it also received the waters of a large branch
thrown off by the main river during the inundation near Bukkur: the
beds of both these branches are nmow partially filled up throughout
the whole line of their course, and the portion of water they receive
during the swell is prevented from passing into the Koree by bunds that
have been thrown across them by the Sindians. The alterations caused
by the earthquake of 1819 increased its magnitude so much, that it
became a small gulf or arm of the sea, and it now givesa better idea of a
great river than any other branch of the Indus. At its mouth it is six
miles wide, and the Sind Coast, being very low, is not visible from the
Kutch side: it begins to contract at Kotaseer, and continues to do so up
to Lukput, a fortified town, situated thirty-nine miles from the sea,
where it diminishes to a narrow stream 200 yards wide, and is so
shallow that, if the bottom were firm, it might be forded at low-water
in several places without difficulty. The broad bank fronting the coast
of the Delta extends right across the entrance, and terminates a short .
distance below it, on the shores of Kutch. In many places the sand-
banks are dry at low tide, and the sea outside them is very shallow, there
not being a greater depth than five fathoms eight miles from the land.
Two channels, the Adhearee and Seer, lead out of the river across this
mass of shoals : they are broad and deep, having a depth of twenty feet
in the shallowest part, which is on the bar at their mouths. The former
runs close along the Kutch shore, but the latter pursues a course through
the centre of the shoals, and, although not so easily navigated, on
account of the number of shallow patches in it, is always used by boats
proceeding to the nothward. Above the part where these two channels
separate, the river for some miles has a depth of seven and eight, and in
some places fourteen fathoms, and there are no sandbanks until you
arrive at Kotaseer. Near this town, the bed of the stream is extremely
foul, and vessels of any size are prevented from ascending any higher
by several shallow bars or ridges that reach across it in a lateral
direction from side to side. A short distance above these, extensive
flats of soft mud occupy half the breadth of the river, and the channels
being narrow and intricate, the difficulty of the navigation increases
every mile as you advance towards Lukput.

During the neaps, the tides are very irregular: they run at a rate of
from two to three miles, vary in duration from four to eight hours, and
sise sometimes nine feet, but at others only six feet. On the springs,
they are alternately weak and strong, and in the latter case, when they
have a velocity of six miles, they continue to flow for a period of eigh]:
hours. This is caused by the sudden influx of water from the ocean
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during the night, when they attain their greatest height. At Kotaseer
there is a rise and fall of ten feet, and at the mounth of the river it in-
creases to thirteen ; but at Lukput it does not exceed four feet. The
Koree is navigable for vessels drawing sixteen feet to within a short
distance of Kotaseer, but they could not proceed any higher, on account
of the bars stretching across the stream from side to side. Even the
country boats that frequent it, which seldom draw more than six or
seven feet, are obliged to remain at that town, and send up their cargoes
to Lukput in doondees.

About the mouth of this branch, the land is low and swampy: on
the Sind side, it is overrun with a dense mass of stunted mangrove
bushes, and overflowed by every tide ; the Kutch shore, for some miles,
is a mere ridge of loose sand, thrown up between the river and a broad
tract of marsh land, intersected with small creeks, which extend from
Kotaseer to Jukkow. None of these creeks have any communication
‘with the Koree ; but the largest, which reaches the sea a few miles below
its mouth, affords a passage for the boats of the country to Jukkow, a
seaport town of some importance on the NW. extremity of Kutch.
‘Along that part of the sandy ridge exposed to the action of the sea, the
beach is literally covered with heaps of clay balls, that have apparently
been formed by the waves rolling the small pieces of clay, detached
from the banks, and thrown up here, on the smooth, firm sand.

Above the mouth of the river, the country on the Sind side, up to
Lukput, is low and flat, and thinly covered with saline shrubs, or the
decayed trunks of bushes that have been destroyed by the salt water.
This part of the Delta is evidently depressed below the level of the rest,
which ig to be attributed to the effects of the earthquake of 1819 ; and
being from this cause partially flooded at times to a great extent, even
in the dry season, is uninhabited. The soil iz everywhere good : it is
composed of soft clay, with a very small mixture of sand ; but from the
want of fresh water, none of the land has been brought under cultivation
on the Kutch side. The country above Kotaseer presents to the view a
confused mass of rugged broken hills, evidently of volcanic formation,
which at a distance assume the appearance of moderately elevated
table-land : here and there the small spurs sent off from them project in
low promontories into the river, and the rocks extend under water half-
way across its bed. The only mountains seen are the Jarrah Hills,
situated eight miles to the south-east of Lukput, which are 1,000 feet
high. In the low plains near the river, where the ground is undulating,
and covered with the milkbush, or tufts of long reedy grass, the soil in
most places is extremely sandy, and encumbered with large stones: no
cultivation is seen, except in the vicinity of the small villages scattered
over the facc of the country; and in these spots, which are generally
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devoted to the produce of the esculent vegetables, it seldom exceeds
two or three acres.

From Loll Chetta, a small mosque ten miles above Kotaseer, the low
hillocks on the Kutch side run in a direct line up to Lukput; but the
triver, receding gradually from them for some miles, and then turning
suddenly towards that town, leaves an extensive ttact of low land
at their basis, of alluvial formation. This is said to have sunk several
feet in some places during the earthquake, and a small fort in the upper
part, erected close to the river, the ruins of which are still visible, was
overthrown during the inundation; it is now covered with water to
some depth, and, in the dry season, salt is obtained in large quantities
from those parts that are below the level of the river. Near Loll Chetta,
where the stream is two miles and a half wide, a large rock, covered
with oysters, risesin the centre of the deep channel ; and on the opposite
side of the river there is a large ruined fort, called Busta Bunder, which
formerly belonged to the Raos of Kutch, and was destroyed by the
Sindians during their wars with those princes.

Kotaseer is a small village and pagoda, on the Kutch side, situated
about sixtcen miles from the sea, and is dependent on Nurranseer, a
fortified town, full of pagodas, about a mile furtherinland. They are
both celebrated places of pilgrimage of the Hindoos, and are said to be of
equal antiquity with the most ancient of the Hindoo temples in other
parts of India. The pagoda at Kotaseer is erected on a small rocky
eminence close to the river, and, like all these edifices, has been con-
structed with more solidity and strength than elegance : a broad terrace
runs round it, defended by a low massive wall with embrasures, and
in these several small guns are mounted. One side of the hillock on
which it stands is bounded by the swamp that now occupies the site of
the old bed of the river, and before it a mud flat extends, from the
banks, about a hundred yards into the stream. Across this flat, a
handsome stone causeway has been carried out to another but smaller

. temple, where there is a large tank built in the river, for the convenience
of the pilgrims when performing their ablutions.

The fortified town of Lukput is built upon the edge of the elevated
land, about a mile from the river, and encloses a space about 800 yards
square, of which not more. than a third is occupied by -houses : it is of
an irregular shape, and the walls are defended by numerous towers and
bastions, with guns mounted on them of all sorts and sizes. Most of
them are so old as to be entirely useless; but one, a long brass
six-pounder, with the arms of Portugal engraved on it, deserves some
notice, from the peculiarity of its construction. In the upper part of the
breech there is a square piece cut out, about two feet long and eight
inches wide, which admits of a small gun being placed inside the large
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one, with the muzzle projecting about a foot beyond the open part. Tt
is furnished with a handle, and appears to have been contrived for
loading with greater celerity and safety. Lukput was built about
thirty-five years ago, by Jemedar Futteh Mahomed, a celebrated Kutch
general, to defend the frontiers of the kingdom against the encroach-
ments of the Sindians. It is now garriconed by 50 Arabs, and 150
Native soldiers, and contains a population of about 5,000 souls, composed
principally of merchants and Hindoos, who have fled from Sind to
escape the tyranny of the Ameers. About the town, the country is
barren and unproductive ; and, from the quantity of shells found in the
soil in most parts, has probably at a remote period been submerged.
Koteree, the landing-place on the Sind side, where there is a small
custom house and guard, is four miles below Lukput, and numerous
ferry-boats are constantly passing between them, full of men, cattle, and
merchandize. From this station, the goods are conveyed on camels to
the eastern parts of the Delta, and distributed throughout the inhabited
districts of the Thurr.

The effects of the earthquake that visited Kutch in 1819, and laid
most of its towns in ruins, are visible in every part of the Koree.
Opposite Kotaseer, the banks of the river on the Sind side are perpen-
dicular for about three miles, and close along them there is a depth of
eighty-four feet. In this part the land is of alluvial formation, but all
the strata exposed to view in the face of the banks, with the exception
of two or three of the upper ones, that have been deposited since, are
broken up in confused masses, and inclined to the horizon at an angle
of thirty or forty degrees. This is also the case throughout the tract
of low land lying at the base of the hillocks between Lukput and Loll
Chetta. Previous to the earthquake, the river, instead of pursuing the
course it now does, turned close round the rocky eminence on which
Kotaseer is built, and reached the sea between its present mouth and
the Jukkow Creek. Along this line, the country is overflowed at high
tide to a depth of two or three feet, and the old banks may still be
traced. The alterations that have taken place in this part of the river
are very extensive, and have evidently been produced by the sinking
and upheaving of the ground during this awful convulsion of nature.
The fact is attested by the remains of several boats which are still
visible, half buried in the soil that fills up the bed of the old river ; and
it is probable that to this cause the Koree owes its present magnitude.
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KEDYWAREE MOUTH AND RIVER.

Tue entrance of this small branch of the Indus, is situated four miles
ESE. of the Hujamree mouth, in lat. 24° 6/ 30 N. On the south side
the land, which is extremely low, runs off from the more elevated tract
higher up the river in a broad spit or tongue of soft mud, covered with
grass, and at high-water is submerged for a distance of three or four
miles. The opposite bank, although considerably higher, is also over-
flowed on the springs, when the flood tide has attained its height, and
the entrance then presents an appearance so totally different from
what it does at other times, that it is difficult to recognize it as the
same place : all signs of a river disappear, and nothing is seen but a
broad sheet of water, bounded in the distance by a low indistinct line of
banks and villages, with its surface dotted with cattle, and waterfowl
innumerable. Atlow-water, a steep bank rises on one side, with a
grassy plain beyoﬂd; and a mud flat projects from the other. The
entrance is then 650 yards broad, but the proper channel, which has a
depth of twenty-five, and in_some places thirty-two feet, is not above
half that width.

This mouth is approached by a broad channel, that crosses the upper
or northern extremity of the great bank nearly in a straight line : it is
two and a quarter miles long, 600 yards broad, and at the height of the
flood has everywhere a depth of sixteen and eighteen feet. Outside it,
there or two or three detached shoals, that form part of the great bank;
and the broad space between, from which several channels, some of
them partly destroyed by the last inundation, diverge to the south-
ward and eastward, is somewhat shallower, there being only ten
and eleven feet on it at high-water. Of the channels between the
outer shoals, only one is of sufficient size to be navigable for large
vessels; it is. 800 yards broad, has a depth of from thirteen to
" sixteen feet at high tide, and, if a buoy were placed to indicate the
position of its mouth, would be easily accessible in moderate weather.
In strong westerly winds it becomes closed, for not being sheltered in
the slightest degree from the heavy swell, the water breaks across it.
In the fine season, the breakers are heavy on the outer shoals whenever
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the sea-breeze blows rather stronger than usual, and at the height of
the tide are very dangerous: there being then a depth of six or seven
feet on them, only one breaker is seen in a quarter of an hour, but,
from the accumulation of water, it rises to a height, and bursts with a
force, sufficient to destroy boats even of a large size.

At night, the tides are regular, but during the day the ebb runs eight
hours, and the flood four; the velocity of the former is three miles an
hour, and of the latter from two to one. At the mouth of the river the
rise and fall on the springs is six feet, and it gradually increases
as you approach the outer edge of the great bank, where it is ten;
there is also a further rise during the night of fifteen inches. At the
last of the ebb, the water is fresh, but at other times brackish.

Last year* there was a bar across the channel leading to the Kedy-
waree mouth, with only eight feet on it: the inundation has removed
it entirely, and there are now sixteen and seventeen feet on the same
spot. The Kutch boatmen were not slow in taking advantage of this
favourable change, for when we were employed surveying it in January
last,* ten or twelve large boats entered the river, and proceeded up it to
a village on the left bank, where they obtained cargoes of grain. It is
probable that the Kutch and Guzerat boats will resort to this branch in
greater numbers next season, for they can obtain rice at a cheaper rate
there than in any other part of the Delta. The only difficulty experi-
enced in entering it is in finding the proper channel when all the shoals
are covered ; but this might easily be remedied, and the navigation
rendered comparatively easy, by laying down a few buoys. For this
purpose, a large buoy would be required at the entrance of the outer
channel, with a smaller one on the open space inside, where several
streams branch off, and another about half-way between it and the
mouth of the river: a small beacon, about twenty-five feet high, should
also be erected, on the north point of the entrance.

From its mouth, the Kedywaree runs nearly east in one long straight
reach for a distance of three miles, and then receives the waters of a
small stream called the Adhearee. At the point of junction, its width
is not more than 200 yards, but further down it increases to 500.
Nearly at the head of this reach, and on the left bank, is situated Syud
‘Wulee Mahomed-ke-Gaum, the large village where the Kutch boats
obtained their cargoes. Up to this place the deep channel, running
- along the right bank, occupies from half to one-third the breadth of the
stream, and at high tide has nowhere less than twelve and thirteen feet"
water. Below Syud Wulee Mahomed-ke-Gaum a deep muddy swamp,
intersected by numerous creeks, that convey a small portion of the fresh
water to the half-destroyed channels of the great bank, extends to the

* A.D. 1837.
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mouth of the river : it produces nothing but coarse grass or rushes, and,
as before remarked, is submerged at high tide. The opposite or right
bank is more elevated, and the country beyond, although swampy in
many places, is everywhere under cultivation. On this side there is a
large creek nearthe sea, terminating about two miles inland ; and above
it a narrow stream, called the Rahpoora, that communicates with the
Hujamree branch, with numerous small canals to convey the water to
the interior. '

Above the junction of the Adhearee, the river winds in a succession
of short reaches to the northward, then pursues an easterly direction for
about two miles, and after turning with a sharp bend to the southward,
joins the Wanyanee or main river eight miles above its mouth. Through-
out this part its average breadth does not exceed 160 yards, and it
presents precisely the same features as are observable in the Hujamree
and other small branches. The banks are alternately steep and shelving,
and the deep channel, in which there is seldom less than twenty feet
water, generally runs along the former. One long reach, near the
junction, has the bank steep on both sides, and here the stream, for
about a mile and a half, is rather shallow, there not being a greater
depth than ten or eleven feet: at the bend above this, where the river
turns suddenly to the southward, a narrow bar extends from the low
projecling point across the stream, in a lateral direction, to the opposite
bank. On this, in ordinary high tides, there is not more than five feet
water. At its confluence, the Kedywaree, like all the branches now
open, is extremely shallow ; a broad sandbank, that has been thrown up
along the right bank of the main river for a distance of s:veral miles,
reaches across it, and on this we could only discover a very narrow
channel, with no greater depth than four and five feet.

Between the Kedywaree and Hujamree, there is a communication by
the Rahpoora Creek. It quits the latter river near the village* of
Boumtee, and, pursuing an irregular course to the south-east, divides
into two branches, which join the Kedywaree within 500 yards of each
other, near its mouth. It is only navigable at night during spring tides,
and is so shallow and narrow, that the bottom of a small fishing-boat
Jjust fits into the channel. At the sharp turn near the confluence of the
Kedywaree, there is a large canal called Jahloo, which is said also to
communicate with the Hujamree. [t joins that river close to the village
of Jona, and is connected by a small branch with the Rahpoora Creek.
At high-water it is navigable for small doondees.

The Adhearee leaves the Wanyanee or main river a short distance
below the confluence of the Kedywaree, and enters that branch after
pursuing a course to the WSW. for about two miles and a half. In
its passage it is joined, on the right bank, by a stream of similar size
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and depth, called the Moosawaree, which is also an*offset from the
main river. In the narrowest part the Adhcarce has a breadth of thirty-
five yards : the banks are stccp on both sides, and, at high tide, the
depth of water is nowhere less than nine fcet. At the extreme point
of junction with the Wanyanee, the eddics have thrown up a small
shoal in the centre of the stream, but the channels on cither side,
although very narrow, are dcep. In both these small streams, and
throughout the upper part of the river, the velocity of the ebb is seldom
greater than two miles an hour, and the flood is both weak-and irregular ;
the risc and fall diminishes to two feet and a half on the neaps, and
four on the springs.

The district through which the Kedywaree flows is entirely destitute
of trees: a few tamarisk bushes are seen near the main river, but they
are extremely small, and thinly scattered over the surface of the plain.
The soil in general is favourable for the production of rice, and as the
land is clear of jungle, a large portion of it has been brought under
cultivation. In some places, however, it is extremely sandy, and yields
nothing but short rushes or reeds. Along the lower part of the river,
the few villages visible are situated some distance inland, but above
Syud Wulee Mahomed-ke-Gaum, where it turns to the northward,
and in the Adhearee and Moosawaree Crecks, they are thickly scattered
along the banks, and throughout the adjacent country : collectively
they are known as the Bello Kookewaree, and this name is also applied
singly to a large one on the right bank of the river, where the Hakim
and principal Zemindars reside.

From the report of the Natives, this branch has been gradually
increasing in magnitude for the last fouror five years ;—the last inunda-
tion swept away many banks at the mouth and lower part, and
deepened it considerably. I am, however, inclined to think it will
experience before long the same fate as the other rivers, and become
choked at its confluence. At present it possesses many advantages over
the Hujamree, the only other branch now open, and, in affording access
to the main stream, presents equal, if not superior facilities to the grand
embouchure itself. From the sea, the distance through the Adhearee
Creck is only ten miles, and at high tide there is not less than nine feet
water in the shallowest part. All the difficulties of the navigation will
disappear when a few buoys have been laid down, and I have no
hesitation in asserting, that by this route a steamer drawing six or seven
feet might reach the main river without difficulty in two hours at a spot
seven miles above its mouth.
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KOOKEWAREE MOUTH.

Nearly. the whole of the water discharged by the Indus in the dry
season reaches the sea by the Kookewaree mouth, which is the grand
embouchure. At present only two branches, the Hujamree and Kedy-
waree, are open, and these being narrow, and extremely shallow at their
confluences, a very small portion escapes through them. From the
large quantity of soil carried out of the main river, and the greater
velocity of the ‘current, extensive sandbanks have accumulated before its
mouth, and these have arisen to such a height that they are barely
covered in many places at the highest tide.

The Kookewaree mouth is nearly a mile broad, buta mud flat, on
the right bank, contracts the width of the river at low-water to 770 yards.
At the full and change of the moon, the tide, for two or three days, rises
a foot and a half higher than usual, and then, like all the other mouths,
it can scarcely be distinguished even from a short distance, the coun-
try on both sides being inundated for several miles. At low-water the
channel, which adheres to the left or steep bank, is 700 yards wide, and
its depth varies from nine feet to four and a half fathoms.

When T examiped the Kookewaree mouth last year, there were three
channels leading from it across the bank outside, and that running to
the north-west, towards the Kedywaree entrance, was by far the best.
The last inundation destroyed all but one, and this, from the greater
body of water discharged through it, has attained nearly double the
width it then had, and is rather deeper. It pursues a course to the
south-west, in the same line as the river above, is four miles and a half
long, and preserves the same breadth (1,100 yards) until near the sea,
where it gradually widens to a mile and a half. The'greater part of
this broad space, however, is occupied by an extensive shoal, with only
seven and eight feet on it at high tide, and the channel becomes divided
by it into two smaller ones. These, again, have small shoals at their
mouths, and by these continual subdivisions the great channel presents
no less than four different openings by which it may be entered. Of these
I shall describe only the two best. The northern one has a breadth of
670 yards, and a depth of from nine to thirteen feet at high tide, but
being unprotected from the swell, the water breaks across it during the
sea-breeze. The southern one is 500 yards broad at the entrance, but
about a mile above it contracts to 130 yards : it is, however, deep,
there being in general from twelve to cighteen feet at high tide, and in
the narrow part two to three and a half fathoms. It is defended from
the swell, that usually accompanies the sea-breeze, by a projecting point,
and in this respect possesses a great advantage over the other. .Off
these channels the depth of the sea quickly increases : three hundred



508

yards outside them there are four and five, and at about a mile distant
seven and eight fathoms. The shoals are also very steep, there being
in some parts two and three fathoms within a few yards of them.

Above the large shoal that occupies the lower part of the main
channel, the depth of water is from nine to twelve feet, which increases
as you approach the entrance of the river ; and there is only one spot
where there is not more than nine feet obtained in sounding across it.
The current does not run with such velocity as might be supposed : on
the springs it never exceeded three milesand a half an hour, and at other
times was half, and even one mile less. The strength of the flood
varies from a quarter to one mile an hour. Outside, thesearisesten feet
on the springs, but this quickly decreases on the shoals to six, and at
the mouth of the river to five ; two days after the change of the moon
there was a further rise, as before remarked, of a foot and a half. This
only happened twice in the day, but was always the case in the night.
On the neaps the rise is less by a foot and a half.

At the entrance of the channel leading to the Kookewaree mouth,
the navigation is certainly intricate, but a few buoys or marks would
render it sufficiently easy for steamers drawing six or seven feet, and I
do not think they would experience any difficulty in entering the main
river by it. If it is ever brought into use, it will be hecessary to erect
a small beacon about thirty feet high on the south point of the river,
and lay down a large buoy with a cone off the channel leading to it.
Marks must also be placed throughout its extent : I think three will be
found sufficient ; and it would answer every purpose, and, perhaps, save
expense, if they were to be composed of a post sunk into the bed of the
stream, with a cone or cross at the top ;—the small depth of water would
admit of this being done easily, by lashing a couple of large boats to
them at high-water, to force them down as the tide fell. As it will be
necessary to place them in some spots on one side of the channel, and
in others in the centre, they must be painted different colours, to indi-
cate on which side they are to be passed.

Between the channels leading to the Kedywaree and Kookewaree
entrances, four other openings are observed along the outer edge of the
great bank ; these are channels that have been lately destroyed, and now
only communicate with the main river at high-water. About this part
of the Sind Coast the navigation, although not dangerous during the
fine season, is more difficult than elsewhere, from the steepness of the
shoals composing the great bank : in some places there are three fathoms
close to them, and at not more than a mile distant seven or eight.
During the night, vessels ought never to stand into less water than seven
fathoms, and even in the day, when, from the lightness of the wind, the
sea is too smooth to break upon the bank, should be cautious in
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approaching it under that depth ; for on some of the spits the soundmgs
decrease suddenly from three and a half fathoms to eight or nine feet.
On the neaps, the sea rises seven feet, and on the springs ten feet.
The tides are irregular, and weak ; at the mouths of the channcls the
current runs in a stream of fresh water directly out of them, off shore,
but quickly loses its strength between and a short distance outside
them. The flood sets along the coast to the south-east, the ebb in the
opposite direction; and their velocity is seldom so great as one mile
an hour.

THE MAIN RIVER FROM ITS MOUTH TO THE TEETEEAH.

From the Teeteeah, the main river pursues a SW. by S. course to the
ocean, and, unlike the branches it throws off, has few abrupt turns or
windings below the confluence of the Seeahn or Hujamree. It is
generally known as the Wanyanee, and near the mouth is sometimes
called the Munnejah. This name, however, is only applied to it by a
few of the Natives residing onits banks, and is not generally recognized
in other parts of the Delta. From the Seeahn to the deserted bed of
the Nair, it receives the appellation of Poput, and above that is called
successively the Moograh and Setta, from its having once formed a
part of those now abandoned rivers. Its average breadth is about 750
yards; but in some parts it is rather wider, and in others is contracted
to less than half that breadth by extensive flats, that have gradually -
accumulated, and now project from the old banks far into its bed. The
greatest and least width is found abreast of the Mootnee, where®
from 1,060 yards it decreases to 305 ; in three or four places besides it
is 1,000 yards broad, and there are few reaches where it does not
diminish at some part to 350 or 400 yards. Throughout this portion of
the river the banks in general are alternately steep and shelving, and
the former in most cases indicate the side on which the deep channel
lies. There are a few reaches, however, where the high bank is formed
of several ledges, and then a narrow ridge of shallow water frequently
runs along it.

In general, half the bed of the stream is occupied by a shoal,
extending from the low bank, and the shallowest part of the channel
is always found at those places where you cross between two of
them, from one side to the other. There are also a few detached
shoals in the centre of the stream, and they are mostly met with in
the long straight reaches : upon these there are from three to six
feet at low-water, and the bottom is invariably hard. At the bends
of the reaches the depth is always great, there being frequently
six, eight, and even ten fathoms. The crossing-places between the
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flats are shallower, and there the depth varies from thirteen to eighteen
{eet. Opposite Meeahn, a large fishing village, one mile above the
junction of the Kedywaree, a very narrow ridge extends in a lateral
direction across the channel, from one flat to the other. There is another
that projects from the right bank, about a mile down the reach, below
the Seeahn, and connects a line of shoals at high tide. There is a
depth of nine and ten feet on both these bars, and they are the shallow-
est parts of the river. Abreast of the old Mootnee, the bed of the
stream is rather foul, but cven here there is a channel of from ten to
sixteen feet at low-water, which, although narrow, could easily be
navigated, and on the shoals not less at high tide than seven and
eight feet. .

In speaking of the velocity of the current, it must be remembered
that this portion of the river was surveyed during the months of Feb-
ruary and March, when it is at its lowest state. " It is now, I believe,
generally admitted that the strength of the current in large rivers does
not depend so much on the slope of the country through which they flow
as on the supply of water they receive ; and to the diminished quantity
discharged by the Indus in these mouths the comparative weakness of
the current when it was surveyed must be attributed. Its strength
varies from one and a half to two and a quarter miles an hour, and the
latter is about the average velocity : it nowhere exceeds three miles
and a half, and only runs at this rate in two or three places, where the
water is confined to a narrow channel, at the bend of a reach. The
flood does not ascend higher than Unnee, a village ten miles from its
mouth, nor even to this distance on the neaps ; its velocity varies from
a quarter of a mile to a mile an hour, and it never continues to flow
longer than two, or at the utmost three hours. Near the sea the
tide rises five feet on the springs in the day, and one foot higher
during the night: the rise decreases gradually up to the Teeteeal,
where it does not exceed four inches. Along the steep bank,
especially where it is much indented by the separation of large
masses, the current sometimes runs in small eddies, but they seldom
extend further into the stream than twelve or fifteen yards : it is only
at these places where it is necessary to pay any particular attention to
the management of boats in tracking, for the water being thrown off
from every small projecting point of the bank, if the track-rope is not
brought down from the mast head to the stem before it strikes the bow,
they are shot out suddenly into the middle of the stream, and carried
down the river. Opposite the jun'ction of the Teeteeah, and at Panj-
gudjer, a large village three miles below the Sceahn, the eddics are
upon a larger scale, and afford some insight into the manner in which
shoals are formed, and the course of the river changed. At the first-
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named spot the current sets across the channel, and is thrown off the
steep bank a little above the Teetceah nearly at a right angle down the
middle of the stream. Half a mile further down it turns into a small
bay or bight, and runs up past the Teeteeah at the rate of about a mile
an hour: this upward current is in the deepest part of the river, and
prevails over a space about 180 yards broad. At the point where it
turns into the bay, the formation of a small shoal has commenced, and
a short distance below it there is another similar bight and eddy. At
Panjgudjer, which is situated in a sharp bend, the mud has accumu-
lated to a greater extent, and the eddies do not, in consequence, exert
so much influence.

From the foregoing description it will be perceived that a steamer of
six or seven feet draught would have little difficulty in navigating the
main river as high as the Teeteeah, a distance of thirty-five miles,
even when at its lowest state : vessels of this draught however will, I
think, be found too large for navigating the Indus above that stream
during the dry season. Lieutenant Wood mentions in his report that
on a subsequent and careful examination of the river below Hyderabad,
he could not find more than seven feet six inches and eight feet four
inches in the deepest part of the lines of soundings taken across it. If
no greater depth was found, it is highly probable that, when the river is
at its lowest, a continuous channel does not exist of more than four or
five feet; for it appears to be a peculiarity of the Indus to throw up
narrow bars or ridges, stretching obliquely across the stream from bank
to bank, on which the depth is considerably less than in the adjacent
channels. Two have been discovered in the main river in a distance of
thirty-five miles during the last survey, and in a part that is both deeper
and more free from shoals than any other; they also exist in the
Kedywaree,and in the Koree or great eastern branch, which I surveyed
in 1833, they are still more numerous, and upon a much largerscale.

The land about the mouth of the main river is submerged at high
tide for many miles, and continues swampy as high as Betree, a large
village on the left bank, at the head of the first reach. On theleft bank
the country, being perfectly free from brushwood or reeds, and the
goil good, is under cultivation to a considerable extent. Numerous
small canals convey the water to the fields; and besides these, there
is a navigable creek of some size about two miles above the entrance
of the river, called the Babooloo. It is joined by two or three small
and shallow creeks further down, that are only filled at the height
of the tide, and these, which lead to ‘the old Gorah mouth, once formed
a part of the river of that name. The Babooloo also affords a commu-
nication with the Kaher mouth by the Goombrah, another large navigable
ereek threwn off from the old Gorah. Onthe rightbank nothingis seen
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for some miles, above the muddy swamp at the entrance, but a dense
mass of high reeds, occupying the site of an extensive morass, produced
by the stream having taken a course more to the eastward. At the
lower part of it a large creek is thrown off, which traverses the low
swampy land of the coast in a westerly direction, and reaches the sea
by a small channel that joins the one leading from the Kedywaree
mouth near its entrance. I passed through it in the Mootnee at high<
water, and found a depth of six and seven feet in the shallowest part.
Above the thicket of reeds, the country becomes more elevated, and is
bare of trees up to the junction of the Kedywaree, where a few small
tamarisk bushes are first perceived. But few villages are seen in the
vicinity of the river about the lower part, and these are small : along
the course of the Babooloo and Goombrah creeks they are more
numerous, and form a cluster known as the Syudwaree-ke-Gaum:
there are also a few at the mouth of the creek on the opposite side.

At the junction of the Kedywaree, the tamarisk jungle commences :
here it is thin, and intermixed with patches of reeds or rushes. As you
advance, it quickly becomes dense, and the Mimosa is met with in large
quantities. Most of the villages and fields are not visible from the
river, for the country is overrun to the edge of the banks. There are
few large villages, and even these do not contain more than fifty or
sixty huts. Meeahn, situated about a mile above the Kedywaree, on the
right bank, is one of the principal fishing stations. At Unnee, about
the same distance above it, there are two ferries, with boats constantly
in readiness. Close to this spot the remains of the upper part of the old
Gorah river are still visible.

The Mootnee branch formerly quitted the main river thirteen miles
from its mouth. At the confluence it was nearly two miles broad, as is
evident from the steep banks even now visible. The entire space is
filled up with sand, and in some places overrun with jungle. There is
still a small irregular creek running through the middle of the plain,
which at high-water affords a communication between the Mootnee and
main river, but only for the smallest description of doondees, there not
being a greater depth than a foot and a half at its mouth. The deserted
bed of the Mull branch is seen three miles higher up: it appears to
have been as large as the Mootnee, and is still more completely choked,
the land having attained a more advanced stage of formation. The
greater part of its bed is now covered with jungle, or under cultivation,
and the remainder is occupicd by loose heaps of sand, with pools
of water that have no c¢onnection. About a mile above it, a canal
was cut to this branch from the main river two years ago, below
the part that has been destroyed. During the last inundation it
attained a width of thirty yards, and deepened so much that it is
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Of the two southern channels leading direct from the entrance of the
river, only one now exists, the other being choked at the point of
separation: the lower part of it has not been destroyed, and there is still
a small quantity of water forced into it over the bar that has
been thrown up. The northern chdnnel, which. was four or five
miles long, formerly connected it with the Kedywaree mouth,
and was by far the best of the three: this has been completely
obliterated ; not the slightest trace of it now remains. The
smaller channels it sent ofl towards the sea have shared the fate of the
parent stream, and are either entirely destroyed, or do not extend above
half-way across the great bank. On the destruction of this outlet, the
inundation partly opened two others in the same direction, but farther
in shore: one, commencing in the most depressed part of a muddy
swamp, on the north side of the entrance to the main river, pursues a
course along the land, and the other, issuing from a small creek a short
distance above it, runs in the same direction between it and the shore ;
both of them join the channel leading to the Kedywaree mouth near its
entrance, and the latter only has a commaunication with the main river.
The extensive alterations that have occurred in this part of the great
bank have no doubt been caused by the rapid current of the inundation
throwing up a bar, at the point where the channels separated, at the
commencement of its rise : the water being thus prevented from passing
into them, they were subjected to the action of a body of water setting
off shore across them, from the broad space of low land between the
Kookewaree and Kedywaree mouths, and quickly filled up. As the
swell attained its height, it appears to have sought other outlets in the
same direction, and we find, accordingly, that a portion of its waters,
flowing through the creeks and over the most depressed part of the
swamps, has partly excavated new channels. The closing of the old
outlets, by throwing the whole body of water for a considerable period
into one channel, has materially improved the approach to the main
river: last year the channel now open was the worst of the three, but it
has since increased in magnitude to such an extent that it has become
double its former breadth, and deepenéd considerably; its bed, also,
being now wider and much lower than it was, the rapid described in the
- first report, and the fall at its mouth, have disappeared.

Near the entrance of this channel, a shallow stream, about 300 yards
broad, joins it on the south side: it leads across the sandbanks to the
old Gorah mouth (situated about two miles below the Kookewaree)
which was deserted by the river about fifteen years ago. It has still a
breadth of 850 yards, but is nearly filled with mud, and quickly con-
tracts to a small creek (the Babooloo) that communicates with the
main river, and is navigable for boats of moderate size. This part of
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the great bank, being unfrequented, is the resort of innumerable pelicans,
flamingoes, wild ducks, and in fact every species of waterfowl.

The great bank has been thrown up partly by the current from the
rivers during the swell, and partly by the violence of the south-west
monsoon. The interior part is" composed of a deposit of soft clay or
mud, mixed more or less with sand, and near the shore grass is seen
springing up over the surface in large patches: in fact, so gradual is
the change from what may be considered as belonging to the land and
what to the sea, that it is difficult to determine where the one ends and
the other begins. Along the exterior part, the bank is formed of a
succession of sandflats, that are not covered in many places even at the
highest tides: they are smooth and firm, and grass has already made
its appearance (but not in any quantity) on those parts not exposed to
the salt water. These flats, being thrown up by the sea, are steep
along the outer edge, and frequently rise almost abruptly from a depth
of three or {our fathoms. A small white worm, two or three inches long,
is abundant on them, and forms the principal food of the swarms of
aquatic birds that frequent the coast. :

‘When in the great channel leading from the Kookewaree mouth, I
endeavoured to ascertain the quantity of soil contained in a cubic foot
of water. When reduced to the consistence of mud, or the same state
in which it is deposited on the banks, I found it to be three cubic
inches: this, however, is rather too large for the average proportion
held in solution by the waters of the Indus; for a certain portion, being
forced back into the mouth by the flood tide, must augment the quantity
in their immediate vicinity. I accordingly found that the mean of
three experiments, made above the influence of the tides, gave only two
and a half cubic inches. Taking this as the average quantity of soil in
a cubic foot of water, and the discharge as given by Lieutenant Wood,
the Indus conveys to the sea annually 8,536,255-949 square feet of
mud ; and this would cover a space nearly seven miles and a half
square to the depth of four feet.

Having finished the survey of the Kookewaree mouth, and the chan-
nel leading to it, I proceeded from the main river, through a small
creek, to that part of the coast lying between it and the Kedywaree
entrance, which had not been completed. On our way, the boat was
hailed by a Belooch soldier, who said he had been sent by Syud Sum-
maba, the Chief of the Kookewaree district, to ask if we would allow
him to pay us a visit. I told him I should be happy to receive him,
and about an hour after he came on board, attended by eight or ten
armed followers. Every toy and trifle that was likely to amuse them
was put in requisition : musical boxes, telescopes, kaleidoscopes, &c.
were examined, and admired one after the other. They were delighted
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with everything they saw ; but what seemed to please them more than
anything else was a large looking-glass that happened to be lying on
the table,—their childish delight was truly ridiculous. On their return
to their villages, they gave such an account of what they had seen,
especially of the large telescope, that for many days after boats came
alongside full of people, bringing trifling presents of fowls, &c., who
requested, as a great favour, to be permitted to look through the wonder-
ful machine which brought the houses close to them. A crowd of
villagers having collected on the banks of the river near the boat, the
chief asked me if I would allow them to come on board, observing that
they were all very anxious to see the English, and that such an
opportunity of beholding the curious things we had with us would
perhaps never again occur. I of course consented, and the boats were
sent to bring them. In a few minutes the vessel was crowded with a
- ragged but joyous mob, laughing at, and examining everything. The
chief directed his attendants to take care the villagers behaved them-
selves properly, and did not touch anything without permission. When
he left the vessel, I gave him some of the articles he had so much
admired : he was apparently gratified with his reception, and invited
us to visit him, adding,—* ~“I'he Ameers have sent down orders to give
the English officers every assistance they may require, and in doing you
any service I shall be as a dog!”

On anchoring near his village, some days after, he sent his brother
down with horses, and we set off to return his visit. He received us in
a small hut, where he had made such preparations as were in his power,
and expressed his satisfaction at seeing us again. He told us that-he
had ordered a dinner to be prepared, and begged we would stay and
partake of it : but this I declined, excusing myself on the plea of being
extremely anxious to proceed up the river. Happening to admire a
carved leather case lying near me, which is used in travelling for
holding dishes, he insisted upon my accepting it, and appeared so
anxious to find out if there was anything else that pleased me, that I
found it necessary to keep my admiration to myself. On parting, the
Syud directed a sheep and some rice to be taken to the Mootnee,
observing that it was all he then had to offer, and that he hoped to see
us at his house in Hyderabad, where he should be better able to requite
our kindness. In returning to the Mootnee, both Syud Summaba and
his brother threw off the reserve they had affected when conversing
about the country before their attendants, and were very communica-
tive. They complained bitterly of the government of the Ameers,
and said they were disliked by all classes. On the accession of the
Talpoor dynasty, the chiefs, it appears, dispossessed most of the original
proprietors of the whole or a part of their lands, and bestowed them
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upon their military followers. The family of 8yud Summaba did not
escape, and, from being wealthy, became comparatively poor. As a
natural consequence, all these people, who form what may be termed
the middle class in Sind, detest the Ameers, and their hatred is kept
alive by the acts of tyranny and oppression they are continually
subjected to. We parted from the chief and his brother much pleased
with the reception we had met with.

Having completed the whole of the work outside, the survey of the
main river was commenced and continued up to the junction of the
Kedywaree, when that branch was also thoroughly examined.

About its mouth, the main river attains a magnitude at high tide
conformable to the idea generally entertained of the Indus, but at other
times, when the fall of water has ancovered the shelving flats, and
contracted the width of its bed, the illusion is entirely dissipated.
‘When the tide is out, it becomes in appearance a second-rate river,and,
in point of size, is certainly inferior to the other large rivers of the
Eastern Hemisphere. The country on either side belongs to Meer
Ali Moorad, of Meerpoor. The district on the north side, included
between the main river and the Kedywaree branch, is called the
Kookewaree Purguna. It is low and flat, and cannot boast a single tree :
8o scarce is wood about this part of the coast, even for fuel, that I was
obliged to send thirty or forty miles for it, and had to pay highly for
the small quantity that was brought. In the upper part of this Purguna
the land is under cultivation to a considerable extent, but even there
it is very swampy, a very small portion being sufficiently elevated to be
out of reach of the tide. The marshes near the sea occupy half the
district, and yield nothing but grass or rushes. The soil in general is
good, but in some parts it is loose and sandy, and a saline incrustation
appears on the surface. The Kookewaree Purguna is thinly populated ;
there are not many villages, and these are situated in the upper part.
The main river once took its course through a part of this district, but
about twelve or fifteen years ago it forced a passage for itself further to
the eastward. The old steep bank is still visible, running in a very
broken and irregular line: the land gained from the water has risen to
within a foot of its summit, and now forms an extensive morass, full of
small creeks, and covered with thickets of high reeds. The lower part
terminates in a large creek issuing upon the main river, and on the
opposite side there is another, called the Babooloo, that leads to the old
Gorah mouth. Along this line the river of that name formerly took its
course.

On the left bank of the river the country for some miles is bare of
trees or bushes, and affords excellent pasturage, being chiefly occupied
by extensive tracts of grass land. Near the sea, rice is also produced
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in large quantities. At Betree, a large village at the head of the first
reach, the Mootnee branch is not more than two or three miles distant,
and boats can be seenin it very distinctly. Betree was formerly a large
town, and the residence of one of the superior chiefs; but, from some
cause connected with the alteration of the river, has been gradually
deserted, and now does not contain above a dozen scattered huts.
Near it there is a large backwater, seven or eight feet deep, from which
numerous canals conduct the water to every part of the grassy plain
between the Mootnee and the main river.

In the Kedywaree we found e1ght or ten Kutch boats lying at one of
the villages, taking in cargoes of rice. This is the first time that large
boats have been able to navigate this branch, the depth of water not
being sufficient before to admit of their entering it. If the Hujamree
becomes closed, the trade of Vikkur, or at least a considerable portion
of it, will probably be transferred to this channel, and the goods im-
ported sent to the upper parts of the Delta by the main stream : the
cotton brought to the Kedywaree by the Kutch boats this year was
taken to Tatta by that route. In the Kedywaree we first saw otters,
which abound: they are of two kinds—brown and black. The large
tortoise is aleo common ; they are seen in great numbers in the water,
and are frequently met with crawling about the fields.

In the course of the survey we arrived at the large village where I
had been stopped about two months before. As we approached it, the
principal Zemindars came down to the boat, and made many apologies
for their former conduct, offering us at the same time every assistance
we might require. They said, that in consequence of the complaint
made to Meer Noor Mahomed on the subject, he had sent down strict
orders to them to prevent the people from interfering with us for the
future, and dismissed the Hakim or chief from his situation. Our
visitors endeavoured to excuse their former behaviour by saying that
they had orders to let no one pass up the river without the permission
of the Ameers, and I soon made them easy on that head, by telling
them I believed it to have risen in a mistake, from instructions not
having been forwarded to them in time from Hyderabad. Amongst
them there was an intelligent old man, who was treated by all
the party with great respect: to him was awarded the seat of honour;
and the chiefs took great pains to explain to us that he was a Peer or
saint. In the course of conversation, he alluded to the progress we had
lately made in Sind, and remarked, in answer to an observation I had
made, ¢ Ah, I see how it is: it is all up with the Ameersnow!” 1T told
him there was no fear of the English ever acting in an unfriendly
manner towards them, and instanced what had lately been done when
Shikarpoor was attacked by Runjeet Sing. He said it was true, and he
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was only joking; observing at the same time that “the English were
favoured of God, for they knew everything, and could do anything.”
Aware of the influence possessed by these Peers over the minds of the
Natives, I endeavoured to conciliate the old man, by a few trifling
presents, with which he was greatly pleased. Before we got clear of the
village, a calf and some rice were brought down as a present from the
Hakim. After what had occurred on my first visit to this place, the
reception we met with on this occasion was gratifying, and is"a proof
that notwithstanding the assertions of the chiefs, who are all followers
of the Meerpoor Ameer, they dare not venture to disobey any orders
they may receive from Hyderabad.

About two miles above this village there is a ferry-boat constantly
stationed, which is the only one on the Kedywaree. We remained near
it two days, in consequence of the unsettled state of the weather, and
received a visit from two more Peers or saints. One of them was
travelling about in his own doondee, to collect alms, and the other was
attended by several mounted followers, well dressed and armed. These
impostors are frequently young men, and although they profess to
subsist entirely on charity, are better clothed, fed, and lodged, than any
other class of the Natives : they are invariably shrewd and intelligent.

About the Kedywaree, and lower part of the main river, the popula-
tion is composed of a mixture of many tribes; and this,indeed, seems to
be the case throughout the Delta. Besides Beloochees, Jutts, Hindoos,
and Jokeeas, there are many families of Jairs : they originally belonged
to the Jhareeja tribe of Kutch, and number about 1,000 individuals.
The Dhools are also from Kutch : small parties of them are met with
about the Kookewaree mouth, and their distinguishing peculiarity is
that they always take the name of their great-grandfather. There are
also a few villages inhabited by Puthans, and people from Mooltan,
the Punjaub, and Bhikaneer. .

A few of the villages in the Delta are removed from time to time, and
the inhabitants travel long distances in search of pasturage for their
flocks : we fell in with a large party of Jutts on the main river, who
said they intended, when the swell commenced, to proceed to the banks
of the Fullailee. The Natives generally are not, however, such an
erratic race as is supposed; for on passing this year through the
Hujamree, the banks of which are more thickly populated than any
other part of the Delta, I observed that not a single village had been
removed from its former locality.

The condition of the lower classes of the peasantry in Sind, especially
near the sea coast, is truly wretched : unable to obtain a sufficiency of
food or clothing for themselves, it is quite out of their power to provide
for the wants of a wife and family, and they never marry. The
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consequence of this miserable state of existence may easily be imagined :
theft is common, and many of the villages are full of public women of
the lowest description, living in a state of hopeless poverty. Disease
is also prevalent to a frightful extent, and we never approached a
village without being besieged for medicines by numbers in whom its
ravages were disgustingly apparent. On several occasions I was much
amused by people coming down to the boat, and asking if we had
brought’ any English goods for sale : one wanted a pair of scissors for
his wife, another some cheap cloth, and a third a little brandy for a
sick relative ; for the payment of which they had brought fowls, butter,
milk, &c. They were sadly disappointed when told we had not come
there to trade, and agreeably surprised when I occasionally gave them
the articles they wanted, and paid them for what they had brought
besides.

On quitting the Kedywaree, after the survey of it had been completed,
we were detained some days near its confluence by the state of the
weather : a strong breeze, or rather a succession of squalls, set in,
accompanied by thunder, lightning, and rain, with a dense cloudy
atmosphere, which continued two days. The same kind of weather
was experienced last year when in the Hujamree branch, at about the
same period, and I believe it indicates the termination of the north-
east monsoon in Sind : we had nothing but light breezes from that
quarter afterwards, and the westerly winds began to be felt in the upper
part of the Delta.

The first village of any size on the main river is Meeahn, situated on
the right bank, about ten miles from its mouth, and inhabited entirely
by fishermen. Here the man who farms the tax on the river fishery
resides : he pays Rs. 1,600 per annum to the Ameers, and is entitled to
one-third of the quantity caught. As the river divides the territories of
two Ameers, and is considered common to both, the profits accruing from

"the fishing villages on its banks are equally divided between them.
The fish obtained in greatest abundance is the Pulla : it is of a most
delicate and delicious flavour, but, from the quantity of oil it contains,
so extremely rich, that many people cannot eatit ; like most fresh-water
fishes, it is extremely bony. I do not thinkit is peculiar to the Indus, for
it appears to me the same as the Hilsa Mutchee of Calcutta: our
Portuguese servants, also, said it was abundant in the rivers about Goa.
The mode pursued in catching it is as follows :—A small doondee is
taken to the middle of the stream, provided with a number of earthen
pots or vessels, each of which is capable of sustaining a man with his
nets above the water: they are about four feet in diameter, and
resemble two shallow pans joined together at the .edges, with a small
hole at the top. Upon these pots the fishermen recline, and pushing
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themselves along with their feet, lay out a long narrow net, supported
by small reed floats, across the current. This is allowed to remain
until they have floated down with the tide about a mile, and then
hauled in. As the fish are taken from the net, they are killed and put
into the pan. The earthen pots employed are made very light and
thin, and are so buoyant that they will support two or three men: they
are much used by travellers in crossing the rivers.

There isalso another method of catching the Pulla, by a small bag net,
attached to a long forked pole : this is kept in a perpendicular position
under water until a fish enters it, when it is suddenly tossed up in the
air, and the fish secured. ‘

The country about Meeahn is extremely sandy : on the opposite side
of the river the heaps of loose sand are eight or ten feet high, and it
prevails more or less throughout this part of the Wanyanee. Here
barley cultivation is first seen, and there are a few spots cleared for
gram and vegetables ; the latter are also reared in small quantities on
the sea coast.

At Unnee, a small village a short distance above Meeahn, and on
the same side of the river, two ferry-boats are constantly plying. At
this spot, which is about five miles from Vikkur, the bed of the old
Gorah river is still visible : the ground is furrowed for a breadth of four
or five hundred yards, and thinly covered with tamarisk bushes, mixed
with clumps of reeds.

Near this village there is a dry bare flat, extending some distance
down the river, in the form of a long spit or tongue of land : the deep
but narrow inlet between it and the steep bank is the favourite haunt of
alligators ;—we saw four, and they never left the spot during the two
days we remained near it. This was the first time we had seen them :
they were of enormous size,—at least thirty feetlong,—and of that species
with a long narrow snout. An American ‘seaman, belonging to the
vessel, declared he had traversed all the rivers of the New World, and
seen alligators innumerable, but none that could be at all compared
with them in magnitude. The Sindian boatmen told us they were much
smaller, but more rapacious, further up the river. The large ones rarely
attack a man, and, as evidence of this, we saw the stream in the vicinity
covered with fishermen on pots, catching Pulla.

About thirteen miles from its mouth, the Indus formerly threw off a
large branch, called the Mootnee, which was discharged by the Kaher
mouth : within the last ten or twelve years it has become choked at the
confluence, and now can scarce be said to have any communication
with the main streain. The space filled up forms a triangle, each side
about a mile and a half long, and the plain that occupies its bed is four
or five feet above the level of the water. The old steep bank enclosing



529

it is everywhere visible, and covered with high, thick tamarisk jungle.
In many places, where the inundation has cut out deep furrows, the
nature of the deposit is seen : it is generally sand, but alternate strata of
pure clay and soft sand frequently occur. A portion, however, is compos-
ed of hard clay, and this is overrun so thickly with young tamarisk plants,
that at a short distance the ground appears as if covered with fields of
grass. The river has apparently flowed last through the centre of the
plain in a stream about a hundred yards broad : there are still two
small creeks, formed of the irregular holes left in its bed, but both are
separated at low-water from the main river by a broad bar of sand, and as
there is not a greater rise of tide, even on the springs, than two feet,
none but the very smallest boats could pass into them. Close to the
water a small elevated spot, covered with trees, rises abruptly from the
plain, like an oasis in the desert; it forms a picturesque object, and has
probably been an island. At the apex of the triangle the banks contract
to about six hundred yards, and the river, turning slightly, pursues a
course to the SSW. For about two miles it is dry, with the exception
of the narrow creek before mentioned, and for some distance lower down
very shallow.

Three miles ahove the Mootnee, the destroyed bed of the old Mull
river is seen: at the junction it has suffered a similar fate, and is
equally large. It must have been abandoned some years before the
Mootnee, for the land is in a more advanced stage of formation, and in
many places overrun with high bushes; in other parts several acres of
ground have been brought under cultivation. The northern side of the
plain is bare, and covered with hillocks of fine white sand, which in
high winds is blown about in clouds: through this part the waters of
the inundation find an outlet. There are still several pools here and
there, but they are not connected. At the point where the banks
contract to the breadth préserved by the river lower down it is six or
seven hundred yards wide, and turns with a sharp bend to the east-
ward. I saw down it for a distance of about two miles, bat could not
perceive any water. When Lieutenant Pottinger passed down the
river last year, he found a creek, thirty yards wide, running through
the bed of the Mootnee, and a smaller one at the Mull : the latter has
disappeared altogether, and the former will probably share the same
fate before another season has passed. The cause of the changes that
have taken place in these two rivers is apparent in the nature of the
soil, which about this part of the Delta is extremely loose and sandy :
the banks of the main river are continually falling in from the same
cause.

At the junction of the Mull, eight men came down to a flag that had

been erected a short distance inland, and forcibly carried it away: on
71s
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the European seaman who had heen left to take care of it attempting
to prevent them, they drew their knives, and told him, with a
significant gesture, “ to take care what he was about.” They were not
Beloochees, but belonged to a gang of robbers from a distant part
of the country, and had been plundering some of the neighbouring
villages.

About a mile above the Mull a canal was cut two or three years ago,
five or six yards broad, from the main river to that branch; the
inundation deepened and widened it, and at the shallowest part it has
now a depth of two feet at high tide. The banks are perpendicular,
and about eight feet high, and thirty yards apart; the water, however,
does not occupy above one-third of this breadth in the dry season. The
- Natives call it the New Mull, and ina few yearsit may, perhaps, become
entitled to the appellation of a river.

Nearly opposite the canal is situated the village of Alyabad : it is of
some size, and has a market for vegetables, which are produced here
in large quantities. Amongst the cultivation I noticed, besides barley,
rice, and moong, the carraway plant, garlic, bajree, and chillies. In the
interior the land is overrun with jungle, but there are open spots here
and there of reeds or rushes, and patches of ground cleared for
agricultural purposes. Game is abundant. About Alyabad the river
bank is nine feet high, and the trunks of all the trees are marked to the
height of five feet, as if they had been under water to that extent. This
gives about fourteen feet as the total rise of the river during the swell
in the Delta. The inundation bank is here seven feet high; it is thrown
up about fifty yards inland, and extends on both sides of the stream
nine miles below Alyabad: above that village it frequently recedes some
distance from the banks, but we managed to trace it in a continuous
line as high as we ascended the river.

A short distance above Alyabad a low flat projects into the river from
the right bank. Off the point of it, a vessel called the Futteh Jung, said
to have mounted forty guns, was wrecked : about two years ago her upper
works were visible above the water, and the Natives succeeded in taking
out her masts, and some of the casks from the hold. She has since sunk
in the mud. There is another in the Hujamree, and, it is said, two
or three in other parts of the Delta. Many men are still met with, who
served on board these vessels in their youth. At the period when the
Belooch Chiefs succeeded in wresting the government of Sind from the
Kulhora Princes, the Delta appears to have been ruled by independent
Rajas : two of them, the Jam of Kukrala, and the Jam of Darajah,
were powerful, from the large fleets they possessed : the former, it is
asserted, had fourteen or fifteen vessels of war, mounting from six to
forty guns. In the histories of Sind, it is mentioned that-these chiefs
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<combined several times, and brought their ships from the sea into the
‘rivers, plundering the country as high as Tatta.

At the bottom of the long reach in which the Seeahn is thrown off
there is a large village, called Panjgudjer : here sugarcane cultivation is
first met with. Panjgudjer means five yards, and the village owes its
name to the following circumstances :—About twenty-five years ago the
chief of the district cut a canal necar it to the Mull river, which was
¢ Panjgudjer” or five yards broad : the inundation increased its size
and depth so much, that it became a small river, but afterwards filled
with mud, and dried up altogether; he then opened another, two or
three hundred yards above it, but this met with exactly the same fate;
and the present Kardar is now cutting a third through the bed of the
first one. This gives some idea of the continual labour required to
keep the canals open, and fields in the interior properly irrigated. The
left bank of the river, from Panjgudjer to the part opposite the Seeahn,
forms the western boundary of the Kotehar Purguna : it belongs to Meer
Ali Moorad, and extends ten Sindian kos (thirty miles) inland.

On approaching Panjgudjer, some people we met told us a man of
high rank was living there, who was an Ameer, and a near relative of
Meer Ali Moorad of Meerpoor. I immediately sent the interpreter to
make the usnal compliments, and inform him that I wished to put up
a flag near the village. The reply brought back was, that if I attempted
it he would send some men to cut it down; that I might put up as
many as I chose in Meer Nusseer Khan’s territory, on the opposite side
of the river, but not in Meer Ali Moorad’s. The interpreter was
directed to return and inform him that I wished to have an interview
with him. It appears he was doubtful whether I should treat him with
proper respect, for he repeatedly asked the interpreter what sort of a
man his master was, and if he spoke sweet and gently: the answer
being satisfactory, he said he should be happy to see me, and that the
flags might be erected, but must not be kept up longer than a few
hours. On entering the hut in which Meer Ali Khan had taken
up his abode, I found him surrounded by his attendants and armed
followers : he appeared an intelligent, lively man, about forty-five years
of age, and was dressed in much the same style as the petty chiefs of the
country, several of whom came in whilst I was there, to pay their respects.
As soon as the profusion of compliments with which the Sindians greet
strangers had been exhausted, and he had requested me to be seated,
I mentioned the object of my visit, telling him that it was not my inten-
tion to do anything contrary to his wishes, but that if he would not
allow us to put up as many flags as we pleased, I must send an express
to Hyderabad immediately, and inform His Highness Meer Noor
Mahomed of the circumstance. He hastily replied~—¢“Oh! there is no
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occasion for that: you can put up as many as you like; only do not
keep them up longer than you can help.” Then came the storm of
questions, for he was very inquisitive, and, by his own account, had
never met a European before. How old was [? . WasI married? Did
the king’s brothers ever come to India as Governors? How much pay
did the Governor and Commander in Chief receive ? In what manner
were the military officers paid? Was it by grants of land, as in Sind ?
Did we eat fat? Had we such a large river as the Indus in Europe ?
‘Was it true that we dug guineas out of tanks?—and an infinity of
questions of the same kind. I remained with him nearly two hours,
and on going away he expressed his pleasure at my having visited
him: he also asked if I would send any message to Meer Ali Moorad,
for, having finished his business in this part of the country, he was
about to return to Meerpoor. I requested him to make my compliments,
and tell Meer Ali Moorad that I had every reason to be satisfied with
the reception we had met with in his territory. In the evening he sent
on board a sheep, with some rice and butter. The result of this inter-
view with Meer Ali Khan was satisfactory, for many reasons. The
Meerpoor- Ameer is well known to be inimical to the English ; but the
conduct of this man, a near relative, shows, that although he may have
every inclination to throw obstacles in our way, and prevent us from
carrying into effect our views with regard to .the Indus,he is not
sufficiently powerful to venture to act in a manmer contrary to the wishes
of the Hyderabad Ameers.

Shortly after we had quitted Panjgudjer, one of the officers was
taking angles at a flag station, when a Belooch soldier came up, with a
crowd of villagers. He was apparently very indignant at our being
allowed to hoist flags in Sind ; and after some conversation had passed
on the subject, said, ¢ Do you know what Meer Sobdar did last week ?
He killed fifty Sindees who wanted to see the English in Sind, and he
is soon going to turn you, your flags, and your Hikmuts (inventions)
for measuring the water, out of theriver together.” The officer laughed
heartily at this ; and he went off in a rage, saying, “ Ah! I shall not be
too old to kill ten or twelve of you, when you come to take the country !”

About five miles above the confluence of the Seeahn, and on the right
bank of the river, the dry bed of a stream is seen, which I traced through
the jungle for a distance of two or three miles : the banks are about two
hundred yards apart, and plainly discernible throughout. In most
parts the bed is almost level with the land, and overrun with bushes,
but they are not so high or dense as on the banks. Deep dells are met
with here and there along its course, that are now filled with an
impervious mass of underwood. This stream was called the Nair, and
is said to have been a river of considerable size, flowing from . the
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Buggaur; it was also connected with the present Seeahn or Hujamree
branch. 'T'welve years ago, there was a stream of water in it 100 yards
wide, and before that period it was more than double that breadth : it
appears to have pursued a course to the southward, across the present
main river, which was not then in existence, and to have emptied
itself by a mouth, now unknown, to the south-east of the Mull. Rather
more than a mile above the Nair, and on the same side, there is another
abandoned river, called the Moograh : its bed is only partly filled up,
and between the steep banks it runs in a succession of deep hollows,
that have pools of water in them throughout the dry season. It is 150
yards broad, and the jungle has not yet commenced to spring up. The
Natives say it has been in this state for the last fifteen years, and that
it was thrown off from the Buggaur. About three miles inland, a small
branch joined it to the Nair, called the Haram Khaneh, and the beds of
other small creeks are visible in every direction in the narrow tract of
country between the two rivers.

A short distance above the Moograh, but on the opposite side of the
main river, the destroyed channel of another large branch is met with,
that was formerly called the Killan. At the confluence its bed is now
upon a level with the adjacent plain, and in the centre there is a large
village, named after it, surrounded with fields and groves. For the first
mile of its course, the marks are faint, and spread over a wide extent of
surface ; but beyond that the channel is only half filled up. I walked
up it to the eastward nearly two miles : the banks, 200 yards apart, rise
on each side to a height of six or eight feet, and the lofty trees with
which they are covered, contrasted with the low bushes in its bed, give
it the appearance of a long straight glade cut through a forest. At one
spot it widens considerably, and here the scene is one of wild and
natural beauty : a small transparent lake, that reflects every object from
its calm, unruffled surface, has been left by the inundation, and this is
enclosed by high irregular banks, overhung with trees placed in most
picturesque groups, amongst which the mango, the banana, and the
tamarind are conspicuous. I certainly never expected to fall in with
such a spot in Sind, least of all in the Delta. A man who was with me
said that the river was open fourteen or fifteen years ago, and that he
had often bathed in it at that period. It appears to me probable that the
Killan formed the lower part of the Moograh.

Another large deserted branch is said to be visible about twelve miles
higher up, on the same side, called the Setta: it was a navigable
stream fifteen years ago, and that part of the main river so called at
present owes its name to having once formed a part of it.

The grand alteration which destroyed all these branches, and which
appears to have completely changed the face of the country in the Delta,
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is said to have happened about eighteen years ago. I was fortunately
able to obtain some information from the Natives respecting it, but as
none of them possess any knowledge of the country beyond the
immediate vicinity of their own villages, I have not been able to trace
the course of the destroyed rivers entirely to my own satisfaction.
Much information still remains to be gained on this subject, and it is by
no means an unimportant one, since a correct knowledge of the
remarkable changes that have taken place in this very inconstant river
will afford the best data for enabling us to form an idea of the
difficulties that will be encountered hereafter in navigating it. I have,
however, collected sufficient to give a general account of the rivers of
the Delta, as they existed before the change took place, and this, I have
reason to believe, will not be found far from the truth.

About twenty years ago the Indus flowed to the sea by the Buggaur;
and the Setta, or Great Eastern Arm of the maps, which at present forms
the lower part of the main river, had no existence :* this fact, which
on my first visit to Sind I was inclined for many reasons to doubt, is
asserted by all the Natives, and corroborated by the report of the
gentlemen attached to Mr. Smith’s Mission in 1809, who found the
river emptying itself by the Phittee or westernmost mouth. At this
period the Buggaur threw off numerous branches; but although some
of them were navigable for large vessels, none appear to have
attained a greater average breadth than 300 yards. The Setta was the
first that quitted it below Tatta : it was not very broad, and after
pursuing the same course as at present for a few miles, turned more
to the eastward, and traversed the country between the Mull and the
Pinyaree in a S8SE. line. The Moograh was thrown off some distance
below it, and, having joined the Killan, flowed to the sea in nearly the
same direction as the Setta. Ten or twelve miles further down the
Buggaur sent off a larger branch, which divided into two rivers a short
distance below its confluence. The Nair appears to have been one of
them, and to have approached close to the Moograh, with which it was
connected by small creeks. The lower part of this stream I was unable
totrace ; but, from the imperfect accounts of the Natives, I suppose it to
have flowed to the sea in nearly the same line as the other two. Be-
tween the Mull and Seer mouths, a distance of thirty-five miles, the Sind
Coast has not been explored : there are no rivers discharged in that
part of it; but, from the report of the fishermen, several small creeks are
met with, that run eight or ten miles into the land. The three destroyed
branches of the Buggaur—the Setta, the Moograh, and the Nair—must
have traversed that part of the Delta lying between the Mull and the

*1I havé since seen some old maps of the Indus, and in all the Settais laid down as a small
creek,
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Pinyaree, and reached the sea at this part of the coast; the creeks
described by the fishermen are in all probability the remains* of their
mouths, and lower part.

The account given by the Natives of the changes that have occurred
in the lower branchesof the Buggauris extremely vague and unsatisfac-
tory : portions of destroyed rivers, however, are met with here and
there throughout the line of the Hujamree river, and these afford a clue
by which their courses may be traced. I have before mentioned that
the Buggaur threw off a large branch, which divided into two rivers,
and that the Nair was one of them; the other, which appears to have
been discharged by several mouths, was called the Buggana, and the
present Mull river formed the lower part of it. It sent off two other
branches to the southward, the Mootnee and the Gorah: the course of
the latter near its mouth was the same as is now pursued by the main
river, and the branch that connected it with the Richel forms a part of
the Hujamree river. Ttis now well known that some of these branches
were navigable for large vessels; the line of route by which they
ascended to Shahbunder is accurately pointed out by the Natives; and
this corroborates, in a great degree, their assertions respecting the
course of the lower branches. The Richel was the only accessible
mouth : they entered it, and, passing into the Hujamree, through what
is now the Kedywaree Creek, ascended that river to a part about ten
miles above Vikkur. where it joined the Buggana, on which branch, but
considerably lower down, Shahbunder was situated. They could also
pass into the Gorah river from the Hujamree, and navigate it down to
Betree, then a large town ; but, from the shallowness of its mouth, could
not enter it from the sea.

From the account of the Natives it appears that a very high inunda-
tion or flood sometimes occurs in Sind : from all that I could gather
upon the subject, it is experienced once in forty or fifty years, and
invariably causes great changes in the lower part of the Indus. Tt is
probably occasioned by a severe winter, followed by a very hot summer,
in the countries about the sources of the river, combined with other
causes connected with the periodical rains. About eighteen years ago
(18191) one of these floods came down : the river rose several feet above
its usual height during the swell, and the strength of the current is stated
to have been much greater than in ordinary seasons: whole villages
were swept away from the banks, and the crops in many parts of the

* In the old maps, several large rivers reach the sea at this part of the coast.
_ t It is almost impossible to obtain the exact date of any occurrence in Sind from the Na-
tives ; but, if their assertions are correct, this flood must have happened in 1819, the year in
which the great earthquake was experienced in Kutch. It is not improbable that both pro-
veeded from the same cause. .
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country completely destroyed. On this occasion the river altered so
much about the part where the Setta was thrown off, that a larger body
of water was forced into that stream, and it increased in size consider-
ably. The alteration became greater every successive year, until at
last the main stream took its course through the Setta, and abandoned
the Buggaur altogether. In the mean time it had forced a passage ina
straight line through several small creeks, across the Moograh, the Nair,
and the Buggana, into the lower part of the Gorah river, and shortly after
opened a new mouth for itself, which is the present Kookewaree.
Many of the Natives told me that they remembered the time when there
were nothing but creeks along the line pursued by the main river at
present, and they were not navigable for anything but a small doondee.
Such are the remarkable alterations that have taken place in the Delta
within the last twenty years. It is not unlikely that one of the floods
which are stated to occur at times in Sind destroyed the Pinyaree and
Fullailee, with their numerous branches ; and if this was the case, the
Delta must have formerly commenced at the part where the latter quits
the main river, fifteen miles above Hyderabad. If this supposition be
correct, most of the ingenious theories that have appeared of late years
concerning the site of Patala, and Alexander’s marches in the Delta,
must fall to the ground.

The village of Killan contains about eighteen huts, and is inhabited
by Hindoos. The country about it is not so much overrun with jungle
as in other parts, and there is a large portion of land under cultivation.
When at anchor near it, a petty chief, attended by several soldiers, came
on board to complain that a man had been wounded by one of our
people. He said he had been sent by the Kardar of Bemun-jo-Poora,
a village higher up, to whom the circumstance had been related. It
occurred in the following manner :—One of the officers, firing at a hare
amongst some thick jungle, lodged a few shot in the leg of a man on
the other side of the bushes, whom he did not see: the injury he
received was trifling, for only four or five had struck him, and the officer,
after expressing his regret at the accident, gave him afewrupees. The
man was quite satisfied that it was not done intentionally, and went
away perfectly contented. I told the chief we were sorry for the
accident, but that, fortunately, the man had not received any serious
injury. He said it was true he was not much hurt; and, after much
talking, hinted that a small present would put everything to rights.
Not choosing to comply with any demands of this nature, I said I
would settle the affair with the Kardar. When we anchored at the
village, the same man came on board, and I then found that the Kardar
was not in the place, as he had asserted, but at Hyderabad. It was
evident his deputy had merely been trying to get something for himself,
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and not having succeeded, very wisely never mentioned the affair
again.

Near Bemun-jo-Poora the Indus throws off the Teeteeah, a small
stream that joins the Richel three or four miles from its mouth at the
village of Mounara: it is not more than thirty yards wide, and, by the
report of the Natives, has not a greater depth in many places during
the dry season than a foot and a half and two feet. At its junction with
the main river it is full of small shoals, and fordable; that there is a
passage for small boats to the Richelis evident from the current that was
running down it when we were there. Near its confluence it passes
Koteree, a large village, pleasantly situated in a grove of fruit trees.
A preity young woman came from this village to the boat, to request
our assistance in a matter in which she said none of her own people
could help her. All her clothes and ornaments, it appeared, had been
stolen a few days before, and she wanted us to tell her who was the
thief. I asked her how she came to suppose that we could give her
any information upon the subject: “Oh!” said she,in the most confident
manner, “the English understand magic, and know everything; I am
certain you could tell me, if you chose !” Such is the prevailing belief
amongst the lower classes in Sind.

In the thick jungle on the banks of the river, game is everywhere
abundant: you canscarcely walk a hundred yards in any direction with-
out putting up several hares, with partridges and quails innumerable.
Wild hogs, deer, and an animal which from the description must be the
elk, are found in the interior, but seldom approach the rivers. The
country is infested with jackals, who prowl about at night, and are very
ravenous: they have been known on several occasions to attack men.
A lynx and a leopard were seen, but these animals are not numerous.

Very few boats are seen on the main river; and those are small; with
the exception of five or six at the ferries, and a few fishing doondees,
we did not meet above six or eight during the whole time we were
employed on it.

About a mile above the Teeteeah, the survey terminated-for the season,
in consequence of instructions received a few days before from Colonel
Pottinger, the Resident in Kutch, to return to Bombay before the bad
weather set in on the Sind Coast.

The Indus has now been minutely examined as high as the Teeteeah,
a distance of thirty-five miles, and all the branches it throws off now
open, with their mouths, channel$, and creek communications. The most
dangerous part of the sea coast has alsobeen thoroughly surveyed. The
result, as regards the opening of the river for commercial purposes, may
be stated in a few words. A vessel drawing six or seven feet may
enter it, either by its own mouth, the Kookewaree, or by passing through

72s
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the Kedywaree branch, and ascend it as high as the Teeteeah without
difficulty. The current is by no means strong, and the channels are
sufficiently broad and deep, even when it is in its lowest state. It has
also been ascertained that the river undergoes great changes annually,
especially at its mouths. This will always render the navigation
intricate ; but it appears to me probable, that as it must always dis-
charge the same body of water, the channels, although they may have
completely altered their position, will generally be of the same average
depth. If ever the Indus is much used as a channel for the conveyance
of merchandize to the central provinces of Asia, it will be necessary to
have a naval officer, or perhaps two, constantly stationed on it, to
examine the channels at the commencement of each fair season, and.
make known the alterations that have taken place. From the prevalence
of northerly winds in the fine season, steamers are better adapted to
navigate it than sailing vessels: the latter can only proceed by the
tedious operation of tracking, and would not make a greater progress
than twelve, or at the utmost fourteen miles a day. If the jungle were
cleared away along the banks, tracking would be much .facilitated,
but this I am afraid will prove an almost endless work, for in most
places the inundation in two or three years would carry away the bank
to the extent it had been cleared.

The kind of boat best calculated for navigating the river has been
described in former reports, and I have nothing to add on the subject.
The Mootnee flat boat was found to answer remarkably well, with a
crew of thirty-five men, and provisions for two months: she drew
two feet ;—if the original plan had been adhered to, which would have
given her two feet more beam, she would have drawn less water by six
or eight inches, and none of her good qualities would have been lost.
In one respect her build admits of improvement,—the bow and entrance
are rather too sharp, but this is only found to be a defect when tracking
along a bank that is very irregular in its outline, where the current runs
in eddies: at these parts the water is thrown off from every small
projecting point, and if care was not taken to bring the track-rope from
the mast head down to the stem before it struck against the bow, she
was driven out with violence into the middle of the stream. The
Natives admired her very much, and said they had no boatsin Sind that
could be compared to her.

On the 10th March 1837 we arrived at Vikkur, on our way to the
mouth of the Hujamree, where we expected to find the Pownah patee-
mar ready to take us to Mandvee. She had been seen off the river
some days before, but was not able to enter it until the 11th. At Vikkur
we found a nobleman of high rank, Nuwab Goolam Shah, who
had been sent down to settle some disputes that had taken place, "
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respecting the grain, between the Chief Ahmed Khan Lugaree and
the merchants. In the evening, a few hours after we anchored, a house
was observed to be on fire in the centre of the town, and I went with
all the crew to assist in extinguishing it: it was the residence of Ahmed
Khan, and by the time we got there was in a blaze. A crowd of
Natives surrounded it, looking on with apathetic indifference, and
about twenty drunken soldiers were staggering about, endeavouring to
stop the progress of the flames. Having seen that it was not connected
with any other building, and set the people to work, I was on the point
of leaving the spot, when a man came up and said the Nuwab desired
to.see me. He was seated with Ahmed Khan, amidst a crowd of mili-
tary retainers, watching the progress of the fire. He said he was much
gratified at ourreadiness in coming to their assistance ; and in the course
of conversation expressed a desire to see theé English Doondee, of which
he had heard so much. On my telling him I should be happy to
show him everything worthy of notice, he said he should pay usa
visit next day. On the following morning he came on board, attend-
ed by about a dozen armed followers. He ‘is a man of extremely
mild and gentlemanly manners, and was plainly but well dressed.
Syud Azumudeen, the British Agent, volunteered to act as interpreter
on the occasion, and, from his perfect knowledge of the English and
Persian languages, I was enabled to explain the use of many things
which otherwise he would not have comprehended. In the course of
conversation, he said, in reply to an observation I made respecting the
treatment we had met with in Sind : ¢« We are all glad to observe the
good feeling that now exists between the Ameers and the British
Government, and as long as it continues, friendship will increase
between the English and Sindian officers.” Everything that was likely
to amuse or interest him was of course exhibited : on his departure,
- I presented him with a musical box, and some other trifling articles,
with which he was much pleased. Next day I returned his visit, and
was .very politely received. He said he had been so much gratified
with what he had seen, that if I had no objection he would come again
alone, and examine everything at leisure. In the course of the day
he sent on board a sheep, with some fine rice, flour, and butter; and
in the evening the Moonshee carried to his house privately what I well
knew he would like—a few bottles of brandy, and liqueurs. He after-
wards told me it was most capita] stuff, and thanked me for not sending
it publicly before his people. During his second visit he was very
inqu sitive, asking numerous questions about everything European
that he had either seen or heard of. To my surprise he asked me to
correspond with him, a request to which I of course  readily acceded :
he also told me the cause of his being sent to Vikkur; and as it exhibits
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the system of oppression practised by the Belooch Chiefs towards the
lower orders in Sind, it is worthy of some notice.

The larger portion of the revenue of the Ameers is derived from the
produce of the soil, and paid in kind. Their share of the grain is
thrown up in heaps, and sold in the busk by their Agent to another
inferior servant, called the Umbardar, who is always a respectable
merchant. Each heap is called an Umbar, and ought to contain 60
kassas. Ahmed Khan Lugaree, who is a chief of considerable rank,
and the Kardar or Agent of Meer Nusseer Khan, to whom Vikkur
belongs, attempted this year to defraud the Umbardar of a third of the
grain he had contracted to purchase : when the heaps were measured,
instead of 60 they were found to contain only 40 kassas. The
Umbardar refused to receive them, and preferred a complaint to Meer
Nusseer Khan, who despatched the Nuwab to settle the dispute.
Ahmed Khan acknowledged the act, but obstinately persisted that he
was in the right, since it was intended for the benefit of his master, to
whom the money thus fraudulently obtained was about to be remitted.
The affair was not settled when we quitted Vikkur, and as Ahmed
Khan had thought proper to close the bazar, many Kutch boats had
been obliged to leave, and proceed to other ports for a cargo. Ahmed
Khan Lugaree is an ill-tempered, rapacious, and obstinate man, dis-
liked by all classes : about a month before our arrival, a fire broke out
at Vikkur, which destroyed half the town, and property to the amount
of Rs. 9,000 or Rs. 10,000 ; during the conflagration his followers
plundered the houses right and left. Next day he had all the huts and
surrounding bushes searched, and found a large quantity of goods that
had been secreted amongst them. The owners thought that for once
in his life Ahmed Khan was about to perform an act of justice ; but
they were disappointed ;—he gave them about a fourth of what had been
recovered, and retained the rest as a reward for his trouble.

Having made arrangements for leaving two of the Officers of the
Survey, Messrs. Grieve and Whiteburn, in Sind, to observe the rise of
the river during the inundation, I quitted Vikkur with the crew of the
flat boat on the 13th, and next day got on board the Pownah pateemar,
at the mouth of the river. I found the beacon in as good order, and
standing as firmly, as when first erected, although it had been blowing
very fresh at intervals for the last six weeks: with a telescope I saw it
distinctly two or three times when ten and eleven miles distant. When
first put up, it caused a great sensation amongst the Sindians, but now
no remark is made about it. The Kutch boatmen say it is an excellent
mark for entering the river, and that they are not afraid to approach it
now, even in bad weather.
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Abstract of Contents of a Report on the River Indus,by Lieutenant Joun
‘Woob, of the Indian Navy.

Cuar. I.—Construction of the Chart* of the River Indus.
II.—General view of the River Indus.
III.—Navigable character of the River.
IV.—Of the Soundings in Indian Rivers.
V.—Of the mode of Navigating the River Indus.
VI.—Winds and Weather in the Valley of the Indus.
VII.—Of the Boats upon the River Indus.
VIII.—Of Steam-vessels for the River Indus.
IX.—Of Fuel for Steamboats.
X.—Of the Inundation.
XI.—Fords of the River Indus.
XII.—Sites for Commercial Depots.
XIII.—Indus and Punjaub Rivers.
XIV.—Concluding Remarks.
XV.—Appendix.

* The original Map is on the scale of two miles to an inch; the copy of the Map given in
this Selection is on the reduced scale of six miles to one inch.—Editor.
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REMARKS TO SHEET No. 1 OF LIEUTENANT WOOD’S CHART-OF THE
INDUS. ' :
NavicatioN.—From Mittunkote to Dher# Ghazee Khan the soundings in the
month of May were tolerably regular, and the continuous channels well defined. I
annex the following specimens of the soundings :—
In the Parallel of 28° 58' N., Width 600 yards. .
}3113444344432 1111111111113 132 24 (current 4.8) 2} 2§
2} 2% 2% 2§ 2% 2} fathoms.
Parallel 29° 04' N., Width 635 yards ; Current 4.7 knots.
11111413132222224 7 2} fathoms.

Parallel 29° 12' N., Width 1,132 yards ; Current 2.8 knots.
113222213113 13 131313 13 320000 1310141431 3821111 11
1132222252324 252225242213 131313131311 84333 3 fathoms.
Parallel 29° 23' N., Width — yards ; Current 4.3 knots.
1313141303 13131318 10000 1111111114 222425181411
111 § fathoms,

Parallel 29° 42' N., Widtk 1,071 yards ; Current 4.8 knots.

1111100013100 02888883 444444484 0000000011141
(current 2.8) 2} (current 3.4) 1§ 23 3 3 (current 4.8) 2422 2 2 13 1§ (current 2.8
knots) 23 14 1} 3 4 fathoms.

At Dhera Ghazee Khan, between the 30th of May and the 6th of June, the river rose
slowly, at the average daily rate of 1} inch. On the last of these days its width
was 2,274 yards ; whole body moving in one stream, and no shoals appearing above
water. On the night of the 6th June the water fell eighteen inches, and next
morning the river appeared as if its bed had been drained. It was one confused mass
of shoals, looking more like the wreck of what had once been a noble river than the
Indus in the month of June. On threading my way through the sandbanks, I found
the main stream flowing under the east bank, deep, and rapid, but measuring only
259 yards broad. The following is its section :— .

243} 3528252421313 13 1313141213114 % 3 fathoms.

ABOVvE THE CONFLUENCE.

Indus or Sind. Chenab or Panjnud.
Vidth 608 yards, current 4.8 knots \,Width 766 yards, current 1.8 knots
maximum. maximum.

31111131313132223232428| 232213131813 21313141822
2324212242151 4% 4% 3 fathoms. 2421322321313 143333 }fathoms.

INnunDpaTION.—It8 extent is traced upon the face of the Chart. One peculiarity is
worth noting : in the Doab between the Indus and Chenab, all canals are cut from
the former river. On the banks of the latter, the canals are used to irrigate the



grounds fringing the river, not the central districts of the Doab. Even towns on the
Chenab, such as Aliepoor and Khyrpoor, are supplied with water from the Sind.
Travelling between the two rivers in July is nearly impracticable, the road is so cut
up by offshoots from the Indus, all endeavouring to force a passage into the Chenab. .
At some places dams are thrown up along the banks of the former river, to retain its
surplus ‘waters, but these are often burst, as happened this year (1838) to that of
Kinjur, and the surrounding country flooded. The very early commencement of the
freshes in the Indus (in March) affords a ready solution of the facts here detailed.
Near the confluence the Chenab occupies a wider bed than the Indus, though it does
not discharge nearly 8o much water. On the west bank of the river there are two
roads leading from Mittun to Dhera Ghazee Khan, but the outer only can be travelled
in the season of the periodical swell.

PerRMANENT BaNks.—In this Sheet I have been unable to trace the outer banks of
the river : the last vestige of them disappears at Kinjur.

FERRIES.
Mittunkote to Dhera Ghazeekote.
Moorpoor and Wung .......o.ovveiinniniienn.... 2 boats.
Sunwalla and Nowshera ................covvuenn.. 4 ,,
Khankhur ...................... Cerece e ieanan 5 ,,
Seri Meeanee ................00... ettt e 6 ,
Sheroo.............. P ; T
Kinjur ..ottt i i i i e, . 8,
Koraishee or Dhera Ghazee Khan.... ... Crereie e 22 ,,

Total.... 53 boats.
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REMARKS TO SHEET No. 2 (PART 1st) OF LIEUTENANT WOOD’S
‘ ' CHART OF THE INDUS.

The Sooliman Range between the two Dheras is generally from thirty to fifty miles
distant from the west bank of the river. A table-topped mountain, called the Tukht,
or Throne of Sooliman, is the highest in the chain, and to it an elevation of 12,831
feet of perpendicular height has been assigned. My measurements do not raise it to
more than 10,086 feet above the river, or 11,000 feet from the sea.

Sketch No. 1 gives a view of the chain; No. 2 is an outline of the Tukht, when it
first comes in sight ; and No. 3 its appearance as seen from Dhera Ismael Khan.

In the Geological Manual of Henry T. Dela Beche, the line of perpetual snow in
the parallel of 32° N. is fixed at above 11,000 feet. The Tukht lies in a lower latitude
(31° 38' N.), but it is only covered with snow in the winter months.

The neighbourhood of these mountains gives rise to gales of wind, that often come
down upon the river in great fury. They are always attended by thunderstorms and
rain, but, giving plenty of warning, are for the most part harmless.

FERRIES.

Dhera Ghazee Khan to Dhera Ismael Khan.
Peer-ka-Puttun ..... eereeeeeaan e eereresnenan 2 boats.
Dhera Deen Punah .......... ceeteeeeaniann - T
More Jungee ..... ceeaen ereeeteesecaneanns ee.e 3,
Fatty Khan.......... et rereeere e, 3 »
Gurong ..... ettt iiee i iireaeaaes R teraas 3
Kaheree ......000vvevevnnnn.. PP 2 BN
Soghee.....oveurrinereinieinnennas e iieieeees 2,
Kutmulla ...cciveeiiieeiiiniercieiresenannes 2 4

Total,,.. 32 boats. /
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REMARKS TO SHEET No. 2 (PART 2~xp) OF LIEUTENANT WOOD’S
CHART OF THE INDUS.

NavicaTion.—Without adverting to the fact of the river between Dhera Ghazee and
Dhera Ismael Khan having been mapped in the month of June, the configuration of its
channels would alone afferd evidence of the advanced state of the season when this
exanfination was performed. At only two points in the entire line could I obtain a
good line of soundings : one of these places was abreast of Leia, and the other a little
south of Dhera Ismael Khan. I append sections of the principal channel at both
points. The islands that stud the channel occasion less anxiety to the voyager than
their number would suggest. It is otherwise with the ferries ; and as one example out
of many which may be given, that of Kaheree is now (June 1837) six miles south of
the village.

: Abreast of Leia; Width of Channel 707 yards.

1315213131§2222 1513 14 14 14 1} 1§ 13 13 (current 2.6) 13 131} 11
1122 222131515113 131 1313 13 13 1} 13 1} (current 2.7) 1§ 13 2} 2}
21232323 13 22} 23 (current 4.7) 24 33423 1314141513 1311111131}
13 13 13 14 13 1} (current 2.7 knots) 13 14 13 132222 2 1} § § fathoms.

Abreast of Dhera Ismael Khar ; estimated Width 1,500 yards.
1313132213213 13218 1§ § 34 84 2000000 121131313222 2%

2123242323232} 23212424 2522218225 2131514 1313131313 13
1313132222213 1413 12 34 33 24 13  fathoms.,

Banks oF THE RIVER, AND EXTENT OoF INUNDATION.—AS the Indus runs south,
its bed widens, and the height of its banks declines, till, in the neighbourhood of Dhera
Deen Punah, the latter admit of canals being cut from the river. On both banks this
alteration takes place about the same point, though they are affected in a very unequal
degree. The west bank, from below Dheralsmael Khan, is at many places completely
worn down by the drainage of the mountains, so that the river, when swollen,
inundates a considerable tract of country, the exact extent of which is denoted on the
Chart by curved lines coloured blue. The streamlets from the Sooliman Range do
not, as our maps represent, join the Indus,—their entire volume is consumed in
agriculture. Single dams, thirty miles in length, skirt the base of the mountains, and
receive their drainage. These reservoirs are the only means of irrigation ; the water,
save near the river, being too far from the surface to have recourse to wells. Often,
when continued heavy rains fall among the Sooliman Mountains, these constructions
give way, when the pent-up water comes down upon the plain, and sweeps onward to
the river, not as torrents rush, but its force dispersed in numberless chaunnels.
Against calamities from this cause, the exposed towns are protected by a mud wall or
bund, which surrounds them.

The principal channel still adheres to the west bank, nor does the river once in its
course between the Dheras come in contact with the opposite bank. From Lieutenant
Macartney’s description of the river, 1ts channels were much the same in 1809 ;
but the course of the Indus has-undergone alterations since the Mission to which he
belonged was upon its banks. The Dhera Ismael Khan of the Kabool Mission has,
with its wood of date trees, been swept into the river. The town had been long
threatened. In 1809 it stood within one hundred yards of the stream; but its fate
was only consummated in 1829, or twenty years after its perilous site had been
remarked by Mr. Elphinstone.
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REMARKS TO SHEET No. 3 OF LIEUTENANT WOOD’S CHART OF THE
INDUS.

NavicatioN.—This portion of the Indus was examined in the month of July, a
time when the freshes are strongest. The waters were then confined to no certain
channel, but ramified in every direction. At some places so diffused was the stream,
that from a boat in its centre, save the islands upon its surface, and the mountains on
its western bank, no other land was visible. Between Dhera Ismael Khan and
Kalabagh the permanent bank on the east side of the river was not once seen from
the opposite or western bank : it was either obscured by the distance, or hidden by
intervening islands. Under such circumstances, I found it difficult to get good sound-
ings, and what are here introduced cannot further benefit navigation than by convey-
ing a general idea of the unevenness of the river’s bottom, and the irregularity of its
channels.

Station No. 2 ; Width 1,855 yards.

No. 1 Section, West Bank: 2} 2} 24 2} (current 5.8 knots) 2 2 2 (current 4.8

knots) 1} 13 14 14 13 (current 2.9 knots) 14 1 1 1 (current 4.7 knots) 1 1 § § 2

(current 3.4 knots) 13 214 1 13 V1 V1 1§ 1 § 4 2000000 d4431111414132
202024242020 2181118 3333438811 123322383%144) fathoms.
In the same neighbourhood, estimated Width 1,700 yards.

$3442232+24232213 14131844113 1313 141314 1313 1 (current
04) 1 '13 1413132221415 141314111111 (carrent 4.7 knots) 1 1 1}
131313182232 241312113 14 1412 13 1§ 14 14 13 1} fathoms.

Station No. 5 ; estimated Width of principal Channel 200 yards.

............

$441113 131313131313 121§2212 13 1 £ § fathoms.
Adbreast of Kaffir Kote ; estimated Width 1,000 yards.
Estimated width 850 yards, current 63 knots.

No. 4 Section: 2} 5} 4343 4313202 1§13 143443004 3228422

50 yards estimated.
o

§t.rong ripple, water breaking, depth 2} feet 111111111 13211313 1%
500 yards estimated.

lr:eavy ground swell, depth under 3 feet,' broken water, cutter almost swampe«i 113 1%
2 14 3} 3% 2} fathoms.

Station No. 7 ; estimated Width 900 yards.
No.58ection: 14 1} 13 13+ 13 13 111131313212 13131133+ 34234
I 13334333438 2213 14 NN 4424211111 11131 1414

1221318343411 211201011113121413132141814211123%
1411314131311 11111 1013141313141 %21 fathoms.



Course oF THE RivEr.—The principal channel adheres throughout to the west
bank. For many years past the river has been edging in this direction: within the
recollection of men still alive, a strip of ground a mile in width has been shorn from
the territories of the Esaw Khail. Kussore is yearly becoming less, and the river
threatens at no remote period to wash the base of the mountains under which this
district lies. Omerkote, a village in Kussore, had at one time seven wells set apart to
agriculture, but three are now ample to irrigate what cultivable land the river has left.

On escaping from the mountains, the river enters on the Desert, through which it
winds much beyond the limits of this Sheet, in its onward course to the sea. In the
lapse of ages it has scooped for itself a deep and wide bed, which every year enlarges.
So sunk is this channel, that the waters of the river cannot, when the floods are
highest, be made to irrigate the soil on either bank : well water is, however, found at a
moderate depth, and though the outer banks of the river be sterile, its bed contains
alluvial tracts of exuberant fertility.

A section of the river's banks here (where they are 31 feet high) shows a wall of
red earth or sand, destitute of strata. Pebbles are embedded in it as low down as
Chandina-ka-Kote. The mountains that edge the river for some distance on the west
bank are of limestone formation, tontaining large quantities of shelly remains. They
rise about 2,000 fect above the river, or 3,000 from the sea. From their neighbour-
hood the first view is had of the Salt Range, lying east of the Indus; and the Kala-
bagh Hills. I annex a Sketch of the most prominent portion of the former. (Vide
" Sheet No. 3.)

InunDATION.—In the Esaw Khail Country, the outer or permanent bank of the
river measured 33 feet in height. Between Kalabagh and Dhera Ismacl Khan the bed
of the Indus is everywhere equally well defined, and in this portion of the river’s
course the only inundation that occurs is a small local tract in the neighbourhood
of Paharpoor, where the high bank has been worn down by the drainage of the
mountains, .

FERRIES.
Dkera Ismael Khan to Kalabagh.
Kanjun.... .. Ct ettt 4 boats.
Lar ............. e e et ie e e e 2
Ranjunpoor .. ..... e te ettt te e e 3
Beloat .......coiiiiiiiiiiiiiiii,, [P 2 5,
Omer Khail .. ...ttt ienn 1,
Esaw Khail .. ... . i i i i et e 12 ,,
Kalabagh.. .... P e 12,

Total.... 36 boats.
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REMARKS TO SHEET No. 4 OF LIEUTENANT WOOD’S CHART OF THE
INDUS.

From Attock to Kalabagh, independent of the ranges named after these places, the
river cuts through three principal ridges, and winds among smaller ones for the entire
distance. Where the hills fall back, the river’s banks still continue steep, and are
much cut up by torrent courses. From the Attock range to the Hurroo river the
banks are shelving, and pebbly.

The general direction of the ridgy chams, save that of Kalabagh, is east and west.
The Salt Range, after crossing to the west bank of the Indus, takes a curve to the
north, and sends out a spur equally large to the SW. Below Attock the strata of the
slate are vertical, and appear to dip at about 45°. At Nil-aub a dark blue limestone
succeeds the slate, and the river for a considerable distance winds in a westerly direc-
tion through its largest valley. In numerous places the limestone is covered with red
sandstone. On the latter vegetation is scant, but the former produces the Foolabush
in abundance. This wood makes an excellent fuel, but is two small and crooked for
other purposes. At Doondee and Doobur similar ridges cross the river, but no very
high hills occur till Kalabagh is approached. Here there is a similar range to that of
Nil-aub, and on a projecting shoulder of it is the site of Ding-ghot, an ancient place of
some celebrity in the early annals of Hindoostan.

Below Attock the width of the river (when bridged) is 540 feet, and its depth 10
fathoms. Lower down, its bed is much more contracted. Between Kalabagh and
Attock the greatest depth of water is 186 feet. The bottom is rocky throughout.

Section of the River’s Bed,in the Month of August, at Kalabagh ; Width 481 yards ;
Current 5 knots.

‘West Bank: 4453 7754533332413 1411 1'$ 4 fathoms.

FERRIES.
Kalabagh to Attock.
Pehie ...... AP B 1iTT X
Rookhun ....c.ovvvivvniinnnnnnns ceeeenns I
Mukkud .......iciiiiiiiiinnieniinnennns S 3
Nurna ......... Ceeiettaree e anes Cereetaaiaenns 1,
Khooshalgur ........ccevverniniiiniuinnnianonns 1,
Shadeepoor .....c..covviiiiiiiiiiiiiin, eeeee 1oy
Nil-aub............. Cerecienenn s Ceeiene P T
Attock .....ocivennnn. ceeees Cheeeeens veeesesses 38

Total..... 47 boats.
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RIVER INDUS.

CHAPTER 1.

OF THE CONSTRUCTION OF THE CHART OF THE RIVER INDUS,

Tre basis of the work is the position of Goree Baree, a port at the
mouth of the Indus that, according to Lieutenant Carless’ late survey
of the Sindian Coast, lies in lat. 24° 13’ 20 N., long. 67° 36’ E,

From Goree Baree upwards the stations used in the construction of

the chart were fixed by means of their latitude and longitude. The
latter was determined by two excellent chronometers made by McCabe ;
but as the reliance to be placed upon these instruments depends on the
regularity of their going, I must refer for further particulars to Table
No. I of the Appendix. )
. Wherever the Mission halted a sufficient number of days, I embraced
" the opportunity to examine the rates of the watches; and evidence of
the attention paid to this particular subject will be found in Table
No. 1I. of the Appendix, wherein is embodied the position of a few of
the primary points employed in the formation of the chart, and which are
numbered and retained in the accompanying copy.

Between Mithen and Attock the altitude of the sun would not admit
of noon observation, and resort was therefore had to double altitude for
determining the parallels of latitude.

The stations fixed by celestial observations were afterwards con-
nected by protraction. There has been no attempt at a trigonometrical
survey, and beyond having correctly traced the general course of the
river, and astronomically determined the position of the towns upon its
banks, T do not profess to have done more in the way of mapping than
Lieutenants Burnes and DelHoste.

As I can add nothing to the topography of the banks of the Indus,
south of its confluence with the Punjaub-rivers, I have not considered
it necessary to construct a map of that portion of its course which has
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already been laid down by officers whose ‘opportunities of observation
were on this head at least equal to mine ;* I have, however, corrected
the errors in the position of the principal towns, some of which, in
longitude, were eighteen miles out, and when a more perfect knowledge
of the Valley of the Indus shall call for an improved map of the river
and surrounding countries, Table No. III.+ will be useful in its
construction.

From Mithen upwards the case is widely different. The upper course
of the Indus had not been examined prior to the advance of the present
Mission. Mr. Elphinstone had, indeed, crossed the river, but save an
account of its channels at one particular spot (Kaheree) nothing was
satisfactorily known of the rest of its course, so that, had my know-
ledge of the river been even more imperfect than it is, I should have
considered myself bound to attempt its delineation. The errors of
geographical position of the towns in this portion of its course were very
considerable, but for their exact amount, I refer to Table No. IV, in
the Appendix.

There is one subject which, though it makes no show upon the chart,
I am anxious should be understood, and that is the navigable capabili-
ties of the river. To thispoint my attention has been unremitted ; and
the opinions promulgated in the accompanying Report are the result of
much inquiry, and a careful examination of its channels. They may be
less favourable than was expected, but it is something to know the
actual state of a question that has already produced some controversy.

* ‘ CHAPTER II.
'GENERAL VIEW OF THE RIVER INDUS.

This Report is confined to the navigable Indus, or that portion of the
river lying between the sea and Attock.

Throughout the whole of this distance the river is known as the -
Sind. Sometimes it is called the Attock, but this latter designation is
local in its apphcauon I have retained both, and apportioned them as
follows :~— ‘

The Lower Sind or Indus extends from the sea to Bukkur.

The Upper Sind or Indus from Bukkur to Kalabagh.

The Attock from Kalabagh to Attock.

By dividing the river into these sections, each is made to mark certain
important alterations in the navigable character of the stream.

* Lieutenant DelHoste travelled on hnd from Hyderabad to Khyrpoor.
+ See Appendix.

-
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It may here be premised that of the course of the tiver north of Attock
our knowledge is confessedly superficial. A few miles above that
fortress the Indus ceases to be navigable, but not before it has received,
in the Kabool river, a tributary that further extends the advantage of
water carriage to the west, the most important of all directions.

Source.—To what Lieutenants Burnes and Macartney have written
on the subject I have nothing to add: unless Moorcroft’s Travels settle
the question, the source of the Indus is still a problem to be solved.

In the plain above Attock the Indus is divided into many branches,
but abreast of that fort they all unite. One deep, narrow, clear blue
stream shoots rapidly past, and at once entering the hills, disappears
from sight. Among hilly groups it winds to Kalabagh. At Mukkud
the channel widens, and the expanded river flows quietly forward with
a lessened velocity, and reduced depth. On escaping from its rocky bed,
the river enters a level country, through which it winds onward to the
sea. Its boundaries are now those of the valley : the Sooliman Mountains
are on one side and the Indian Desert on the othet.

Length of Course.—From the sea to Attock the distance

in a straightlineis .............................. 64Smiles.

By the river it is increased to. cen cerees 942

Breadth of the Stream.—The w1dth of the surface water inthe dry sea-
son varies from 480 to 1,600 yards; the usual width is about 680 yards.

Depth.—When the river is in full freshes twenty-four feet, but in an
opposite season of the year nine, twelve, thirteen, and fifteen feet are the
usual maxima of its soundings. The greatest depth of water in the
Indus occurs between Kalabagh and Attock,—one hundred and eighty-
six feet have been here sounded.

Velocity.—Seven knots an hour in the freshes, and thrae when the
river is low. It is scarce necessary to remark that the three last items
are very inconstant: at no two places are the measurements exactly
alike ; nor do they continue the same at one place for a single week.
A more particular account of these will be found upon the sheets of the

_chart, and under the next head.

Fall per mile—From Attock toKalabagh ........ 20 inches.
Kalabagh to Mittun.......................... 8 ”
Mittunto Sea* .........................a.. 6 »

Discharge, per second :—

Maximum (in August)...... 446,080 cubic feet.
Maximum (in December) .. .. 40,857 ”
Annual discharge.......... 5,383,600,934,400 ”

Or 150,212,079,642 tons avoirdupois.

* The fall of the river from Mittun to ‘the sea is from Captain Burnes’ Memoir of the
Indus,

738



546

Power of Transport.—Rolled pebbles do not occur in the bed of the
Indus below Chandia-ke-Kote, a village five miles south of Kalabagh,
Above Kote, though not below it, the sand of the Indus is searched for
gold. This precious ore is also found at Dhera Ismael Khan, but
not in the river ; it is washed down by the rains from the Sooliman Moun-
tains. Pebbles also occurata certain spot in the river below Hyderabad
in Lower Sind, but they can be traced to hills in the neighbourhood.

Height of the River’s Banks.—Assuming, for the purpose of explana-
tion, that the source and the embouchure of the Indus are upon the
same level, the river in its long course -may be said to have two
maxima of rise : these are shown in the annexed sketch, where the
measurements are those of the stream when in full flood.

The rise between Kalabagh and Attock cannot be called natural. It
is caused by the contracted bed into which the stream is here thrown
among the mountains. Theriseat Hyderabad is the result of a carefully
kept daily register, but at the other places this item has been deduced
from an examination' of the river's banks, and the best information I
could procure.

Colour and Temperature.—To Dhera Ismael Khan the water of the
Indus is of a lead colour; below that town it becomes of a dirty
whitish yellow, tinged with red. In the freshes the red tint is height-
ened, but the general colour continues the same. Between Attock and
Mittun all the streamlets that fall into the Indus are of a bright red,
save the Hurroo and Tée, which have pebbly beds, and clear water.

Temperature of the River Indus.

Mqpths. Air. River. Remarks.

February ............| 69°2 64°2

March ....e000cceee..| 90.0 78.0

April...........0ln 97.0 81.0

May...oooenennonees 100.0 84.0 Noon observations in the parallel
June ...iiieeiiaeians 101.0 87.0 of 24° N.
July................. 95.5 88.0

August ....ooveeens.| 95.7 88.0

September ceeo| 945 86.0
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CHAPTER III.
NAVIGABLE CHARACTER OF THE RIVER INDUS.

Between the sea and Attock the facilities for navigation are not every-
where equally great; they vary with the state of the river's bed. As .
an acquaintance with the one may contribute to a knowledge of the
other, I shall apportion the river into sections, corresponding to its capa-
bilities, and after indicating the character of each division, append a
figure explanatory of the present method of navigating the stream.

The Delta, as high as the influence of the tide extends.—There will
always be an ample depth of water for even vessels of a greater draft
than those elsewhere described as the best and only boats suited to the
river under all circumstances. It reaches to Nooroo Kanand, a village
on the left bank of the river, below Tatta; but above this navigation is
intricate, nor does it materially improve till beyond the Delta. This is
owing to the great expansion of the river’s bed, where, among the numer-
ous channels that present themselves, it is not always an easy matter
to select the right one : no great inconvenience is felt on this score by
the vessels now upon the river, for whether they ascend it laden or in
ballast, dragged by the track-rope or propelled by the breeze, their pro-
gress is so slow that they may be said to feel every inch of the way.*

From the Delta to Sehwan.—This is the best portiop of the river,
and the Pulla fisherman, as he.floats down the centre of the stream,
proclaims this fact. The pole, to the lower extremity of which his net
is fastened, measures from sixteen to twenty-two feet, and according as
this may be in March or in August, either eight or fifteen feet of its
entire length is immersed in the water. Two rocky ledges occur in
this section : both project from the right bank of the river, and are
found, one under the village of Jerkhs, and the other atthe north end of
the Hilaya reach ; both are under water in the swell.

Sehwan to Roree or Bukkur.—As the character of the last section
was determined by the avocations of the fisherman, so may be that of
this one. The fishing pole is no longer in general use; but, among the
shallows in the middle of the stream, men armed with creels, shaped
like inverted cones, may be seen busy at work ensnaring the Pulla fish.
Here, then, it may be presumed the depths are too irregular for the
employment of the former method. Such isthe cause, and thus does
the practice of the fisheries upon the river become an index to the state
of its navigation.

Bukkur to Mittun.—A great change here takes place in the character

* See Appendix, Table No. V., for the soundings of thisand other sectional divisions.
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of the river. The strcam at Rorce, though it may at some places be
found in a single bed, is more often divided into two or more parallel
branches, from 400 yards to four miles apart; where the former is
the case (at Mithenkote, and for some distance below it, for example)
the channels are more mazy and intricate than where its volume, as in
the latter instance, is apportioned among a number of branches. These
changes in the configuration of the river are met by ocorresponding
alterations in the build of the boats. A new description of vessel, called
a Zohruk, of a less draft than the Doondce, is now the common cargo
boat: where the other is retained its size is reduced. Doondees, it
will be hereafter shown, rcquiring five feet and half an inch water to
float in, are in usc upon the river below Bukkur, but above that fort I
have not met a single boat of a draft exceeding three feet nine inches.

Mittun to Kalabagh.—The Indus in this section, as high as Dhera
Ismael Khan, is equally well suited to navigation, though not better
than that last described ; it also in some degree resembles that section
in its parallel branches, and broad bed. Between Dhera Ismael Khan
and Kalabagh the difliculties of the navigation increase.

Kalabagh to Attock.—The downward voyage may be made through-
out the year, but from April to October the passage is hazardous, and
rarely attempted. Boats at all seasons may ascend as high as Sharkee,
a village on the right bank of the river, a few miles above Mukkud ;
but between that and Attock the upward navigation of the Indus is
restricted to the winter months, and even then a boat must have a
double crew, and be of a build that docs not obtain below Kalabagh,
called a Dugga. Fora description of this vessel see Chapter VII. of
this Report.

CHAPTER 1IV.
OF THE SOUNDINGS IN INDIAN RIVERS.

After having sketched the greatest- navigable capabilities of the
Indus from the draft of its boats, it will not be necessary to enlarge in
this place on the nature of the soundings. South of Mithenkote, I have
inserted, under sectioned heads, specimens enough to show the character
of the channels,* and from DMittun upwards, the accompanyingt chart
must be referred to: a table marked maximum, minimum, &c. is quite
the thing for a thermometrical register; but such a formula for sound-
ings, when applied to an Indian river, mars its own object, unless,
indeed, it be based upon the accumulated experience of years. That
1 do not therefore crowd these pages with figures is from a firm

* See Appendix, Table No. V. 1 At page 542.
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conviction of their inutility. They are, in fact, positively injurious ; for
when a practical man at a distance casts his eyes over the contents of
a table purporting to give the soundings in a river’s channel, and finds
the least depth to be two fathoms, he very naturally concludes that a
boat constructed to draw only nine feet will navigate the said river.
No conclusion could be more erroneous: the reasoning is suited. to
the equable streams of the New World, but not applicable to the ever-
changing channels of our Indian rivers. To what other causes can we
attribute that crude digest of a prospectus for introducing steam upon
the Indus for commercial purposes, that lately reached this country
from England, authenticated by names of the very first rank and
respectability in the mercantile world ? Opne of the articles in the
proposed Joint Stock Company provided for stationing a ship of one
thousand tons (an old East Indiaman) as a dep6tinside the river :—such
a vessel could hardly come in sight of the Sindian Coast. Lieutenant
Carless’ survey of the mouths of the river has made us acquainted
with their actual condition, and in another part of this Report I have
stated what should be the draft of Indus steamers,* and this decision is
the result of a most careful examination of the river, both in the dry
season and during its freshes.

CHAPTER V. -
OF THE MODE OF NAVIGATING THE RIVER INDUS.

The diagram on the opposite page represents a reach of the river
below Sehwan. The better to illustrate the figure I shall suppose a
boat deeply laden at the village Y is about to start on the downward
voyage ; and that her Meerbar, or man in charge of the boat, is a stranger
to the river. Leaving the village, he would doubtless take the large
channel, indicated by the waved arrows, without regarding, if
indeed they had been seen, the numerous offsets on the right hand.
‘When abreast of the shoal S, a decrease in the depth of water would
for the first time apprise him of his having lost the fair channel; and
shortly after this intimation had been received the boat would ground
on the bar G. Now by inspecting the sketch it will be seen, that
between the villages X and Y the deep channel has shifted from the
left to the right bank of the river. The alteration has been effected by
the silent drainage of the lateral channels O, P, E, and D, and by the
unperceived departure of a large body of water over the bar, extending
from S to C, into the backwater. F,E is the passage that the boat

* See Chapter VIII. of this Report.
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should have pursued; but this knowledge could only have been the
result of a previous careful examination, appearances at starting being
decidedly in favour of channel D. The nature of these changes will be

rendered still more evident by inspecting a section of the river’s bed.
Take for example the following :—

1st Cklnnel. 2nd Ehannel.
3441 4}34 242 13343133111 141422 24 2
3rd Channel.

11113141143 1117142213 fathoms.

Such a line of soundings is not uncommon, though this one differs
from the usual section in having an additional channel, two being the
more usual number. The junction of these is not effected at a
particular spot, but is, on the contrary, the result of a favourable course
of many miles, during the whole of which distance the change is
gradually being effected. They thus imperceptibly glide into each
other, and should the channel selected by a boat descending the river
be that which the stream is in the act of abandoning, she must be moved
into the new formed channel as soon as a decrease of soundings gives
warning of the fact. Now it is deserving of remark, that when the
necessity of change first becomes apparent, there is seldom more than
three quarters of a fathom of water on the spot separating the channels.
Whether alterations in the channels of other large rivers are brought
about in a similar manner, I am not aware ; but this peculiarity, if it
can be so termed, is familiar to the boatmen upon the Indus, and witha
description of their manner of meeting it, and the precantionary measures
to which it gives rise, I would conclude this notice of its navigation.

No vessel with cargo on board makes a downward voyage-unaided
by a pilot boat: it is called here Sooee, or guide. These are small
cheap skiffs, managed by a couple of men, one of whom, standing on a
platform in the bows, gives the depth of water, while the other with his
scull over the stern steers the boat. Cheap as the services of a pilot
may be had, the protracted length of the voyage makes it a burden too
weighty for a single cargo to bear, and the custom therefore is for boats
1o drop down the river in fleets or by divisions, when Sooes become so
multiplied that to every two or three large boats a tender is attached.
Grain being the only freight, all shipments are made at stated seasons
of the year, and as the quantity of corn produced on the banks of the
Indus in autumn far exceeds that cut down in spring, the winter fleet
outpumbers in an equal proportion that which takes its departure about
midsummer. In February 1837, when the river was at its lowest level,
I counted forty-two grain-laden boats pass Sehwan, on their way to
Hyderabad, whither the surplus produce of the upper provinces is yearly
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exported. The largest of these boats drew five feet and half an inch
of water, and the manner of conducting the fleet was as follows :—When
the day’s stage had been fixed, a detachment of Sooes went ahead to
sound, into each boat there being, besides her own small complement,
two or more of the doondee men. If the channel is clear, the extra
portion of the pilot boats’ crew hasten to rejoin their vessels by land.
On their arrival, all is bustle and noise in the fleet: the fastenings of
the boats are cast off; the oars are plied, and the huge hulk, preceded by
her guide, sheers out into the stream. If the Meerbars have confidence
in the channels, and the wind be falr,a large square sail is set, and the
unwieldy dooundee, deep though she be, outstrips her tender, and seems
to skim the surface of the water. Such a fleet in motion is worth seeing
first the large white sail of the headmost boat is discovered at the top
of the reach; then another and another drop through, till the surface of
the river becomes studded with these uncouth, yet really interesting
objects. As may be supposed, this mode of navigation is tedious, the
daily stages not averaging more than from ten to twenty miles; delays,
too, are not unfrequent in the dry season, but never exceed fifteen days,
and rarely extend to half that number. When there is a prospect of a
long detention, it is customary for large boats to transfer a portion
of their cargo into smaller ones, and take it on board again when the
shoal water is past. In high winds, the boats remain fast by the bank
of the river. The two following tables are inserted in illustration of the
above remarks :— -

Tables showing the Cargo Draft of the largest Boats upon the Indus, with
the least Water in the continuous Channel during the Dry Season of 1837.

DraFT oF Boars. CHANNEL.
Gunwales abo
Class of Boats. | C. Draft. |°“Q0™ *oove Places. Depth.
Feet. ins. Feet.  ins.
lst Class...| 5 04| 10 inches. Gooloo............| 3 8
20d do. .| 4 9 9 ditto. Lillong. . ..... ceeee] 4 4
3rd do. . 4 3 9 ditto. Mye Otta.......... 4 8
4th do. 3 3 7 ditto. Beelalpoor.. ceeeeaes 4 1
5th do. . 3 0 53 ditto. Kaira. . cereened 4 8

The places in the above table are all situated between Sehwan and
Roree, biit they furnish a good example of the depth in other sections.

Boats descending in the freshes proceed as above described. In this
season the length of the voyage is much shortened, though attended with
considerably more risk : a pilot is still required ; but a previous exami.
nation of the channels is not always considered necessary. The
following table gives a statement of the downward voyage at opposite

.
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seasons of the year: it embraces the whole navigable extent of the river,
and includes pilotage, where such a custom prevails. 'The voyages are
such as are rarely performed by Sind boats even when the river is
clear, and other circumstances favourable :—

The Downward Voyage.

Stages. DrySecason.| Fieshes. | Pilotage.
Attock to Kalabagh ......................... 14 day. i 1 day. Rs.
Kalabagh to Dhera Ismael Khan .. ............ 7 days. 2 days. 6
Dhera Ismael Khan to Dhera Ghazee Khan .... 10 do. ' 34 do. 6
Dhera Ghazee Khan to Mittun................ 4 do. 2 do. 3
Mittunto Roree .................. ...t 6 do. | 33 do. !About 18
Roree to Sehwan ....... et 7 do. | 4 do. |About 16
Sehwan to Hyderabad .. .......... e veee.s 3 do. | 2 do. |About 12
Hyderabad to Sea......... ...c.cveueenno..| 24 do. |2 do. |About 12

Total........| 41 days.[ 20 days.

The upward voyage is performed by the aid of the wind and track-
rope. This last mode of procedure is slow, but certain, and averages
about eight kos or thirteen miles a day : with a strong favourable breeze
the daily progress is increased to twelve and eighteen kos. The
prevailing winds during the year, and their conscquent influence on
the navigation of the river, are given under the next head’; and it will
there be seen that the freshes, far from presenting any obstacle to the
upward voyage, are more favourable to it than otherwise. During their
continuance a south wind blows from the sea to Kalabagh, and though
less steady upon the Upper Indus than in the lower part of the river, it
is a great service to navigation, since the time consumed by an up-river
voyage in the dry season may be stated as one-half in exces$ of that
required to perform it in the swell. Subjoined is a table showing the
relative time occupied by the voyage at opposite seasons of the year:—

The Upward Voyage.

Stages. Dry Season. Freshes.

Seaport to Hyderabad ........................ 15 days. 7 days.
Hyderabad to Sehwan ........................ 8 do. 4 do.
Sehwan to Roree ..............cccvviiene ~.| 14 do. 7 do.
RoreetoMittun.........ccoivviiinnnnnnnnnn. 14 do. 64 do.
Mittun to Dhera Ghazee Khan.................. 10 do. 4 do.
Dhera Ghazee Khan to Dhera Ismael Khan........ 19 do. 10 do.
Dhera Ismael Khan to Kalabagh ................ 12 do. 7  do.
Kalabagh to Attock ........ e reee e 15 do. |Impracticable.

Total....| 107 days. 45} days.
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Of the foregoing tables it may be remarked, that under a different
management, the number of days occupied in performing the voyages,
especially up river in the dry season, will be much reduced: at pre-
sent, time is no object to the Sindian, and besides, he loads his boat so
deep that the ripple caused by only a moderate breeze endangers her
safety.

CHAPTER VI.
OF THE WINDS AND WEATHER IN THE VALLEY OF THE INDUS.

The prevailing winds upon the Indus conform to the direction of the
river, blowing for six months up the stream, and as many down it.
From April to September the breeze is southerly, and during the other
months of the year it comes from the north; an east wind of twelve
hours’ continuance is rarely felt. When a change in the prevailing
direction takes place, the wind veers by the west. From 10 p.M.to noon
of the following day, the wind is usually fresh; the afternoon and
evening are often oppressive, for want of the usual breeze : this last
remark is, however, more especially applicable to the weather on the
Upper Indus. In Lower Sind it is often just the reverse, the breeze
there freshening up about 3 p. v. However warm the day may have
been, the nights, with few exceptions, are cool. A more particular
account of the prevailing winds will be found in the annexed table :—

Prevailing Winds.

. Montbs, North. | South. Calm and Variable.
2
Days.

January .....cooiiiiiiinn, | 29 2
February.......ccooeeniiinannaennn, creeeen. 22 6 .-
March....coccovvveieiiininiiiiiennnnennn,. 17 13
April ........ Ceerrrreneneeen cerenreneenn 7 15 8
May .oivieriiiiei, ceervsranne. 1 29 1
JUNE  .iiiiiiiiiieiiiiiire e etaneaas 28 2
July.ooiiiie, cenees 28 3
August ....occieiiinnn. e 27 4
September .......cc.coeeniennnn, T 6 24
October ..... .ccoenunens cerrreirniienae,
November ....cccoeevniiviiraiinnencnnanne. e
December .....c...ocovainnne Creereneranns

The South Wind.—It reaches Kalabagh, at the entrance of the
mountains, and last year was as fresh and steady upon the Upper as on
the Lower Indus. This wind is believed by the boatmen of the latter tog
cease at Sehwan, and in my Report on the Inundation of 1836, I

74s



554

mentioned the circumstance. Such however, is not exactly the case.
South of Sehwan a spur from the Hala Mountains comes down upon
the Indus, which interrupts the breeze, and turns it off from the river, so
that above the town for many miles, calms and sultry weather are
characteristic of a season remarkable at other places for the steadiness
of the prevailing wind. Yet, though this peculiarity is thus shown to
be local, another circumstance leads me to think (contrary to my own
experience) that the south wind is less fresh upon the Upper Indus than
lower down the river. Above Roree the boats have but a single reef-
bard in their sails, while at Hyderabad it is no uncommon sight to see
them scudding before the breeze with their sails double, and even
triple-reefed.

The North Wind is not so steady as the south, but is oftener more
violent while it lasts: clouds of sand darken the air, and compel the
trackers to bring their boat to the bank. This wind is cold ;—in
November, December, January, and February, the thermometer at
sunrise is often but a few degrees above the freezing-point. During the
season that northerly winds prevail, gales from the south are not unfre-
- quent: these are always scarce, and usually last three days. The
change is marked by cloudy, rainy weather, lightning, and thunder.

Variable Winds.—During those sultry breezes that follow the daily
lulling of the prevailing wind, the calm is often agreeably broken by
light breezes off the river. These are seldom sufficiently strong or
lasting to benefit navigation, but in tempering the heat of the atmo-
sphere, and conducing to the health of the numerous tribes that dwell on
the banks of this river, they serve an important purpose.

Storms.—Plenty of warning is always given, and ample time afforded
to secure the boat, which should be either done under the weather bank:
of the river, or the lee side of an island or sandbank: an unsheltered
position in deep water, with the open river to windward, generally
settles the fate of an Indus boat. If loaded, she at once fills and goes
down ; and if empty, the shaking” produced by a short chopping sea soon
opens the seams of a vessel that has no beams to hold her frame
together. In ariver, danger from this cause may appear slight; but
when the stream and wind are opposed to each other, a short breaking
sea is formed, that will swamp a six-oared cutter at a grappling. Most
of the boats lost in the Indus are wrecked in the manner here
described. Gales of wind are experienced throughout the whole line
of the Indus; they are more frequent near the mountains than in the
neighbourhood of the sea.
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CHAPTER VII.
OF THE BOATS UPON THE RIVER INDUS.

The boats upon the Indus are of simple construction, and their figure
is, perhaps, the best that could be given, considering the kind of
navigation in which they are employed. They are easily constructed,
not very expensive, and for stowage of cargo no form could be better
devised. Their proportions, though not elegant, are pleasing; and
tracking or under sail, their appearance is pretty. The employment of
the Indus craft is confined to harvesting the crops, serving the ferries,
and keeping large towns in fuel; for these purposes the supply is
ample. : _

Between the sea and Attock two kinds of vessels are in use,—the
Zohruk on the Upper, and the Doondee upon the Lower Indus. Inboats
belonging to the latter class, a slight difference in the build gives rise
to a further classification, and of this description of vessel the Mohana
(boatman) emumerates more than one variety”; but before particulariz-
ing each, a description of the Doondee is necessary. Her good and
bad qualities are shared alike by them all, and the following notice of
this boat is, therefore, applicable to every vessel upon the river :—

ForMm, anp MEeTHOD OF CONSTRUCTION.

The hull, or body of the boat, is formed by the junction of three
detached pieces, namely two sides and a bottom,—at variance with our
ideas of naval architecture : the three partsare first separately completed,
and then brought together, as a cabinet-maker does the sides of a box.
The junction is thus effected : when each of the three parts that are
to form the whole is complete in itself, the sides are carried to the
bottom of the boat, and at once secured, by crooked pieces of timber, to
the flat future bottom of the doondee. To bring the bow and stern up.
to the corresponding parts of the sides is more difficult, and to effect
this many days are necessary. Where the bow and the stern are to rise,
the planks are lubricated with a certain composition, which gives them
a tendency to curve upwards, and this is further increased by the
application of force. The extremes thus risen, a tackle is stretched
between them, and by a constant application of the heating mixture,
and a daily pull upon the purchase, they rise to the required angle, and
are secured to the side, while an advantageous curve is imparted by
this process to the planksinthe boat’s bottom. The bow of the doondee
is a broad inclined plane, making an angle of about 20° with the surface
of the water. The stern is of the same figure, but subtends double the
angle.
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Ric. oF THE Boars.

The masts are poised upon strong beams resting athwart the gun-
wales: moving on this fulcrum, their management is easy, and the
masts can be lowered down or placed upright at pleasure. The sail is
hoisted behind, in preference to before the mast, for several reasons; the
principal of which is, that as the boat sails only with a favourable wind,
it is never necessary to brace or haul upon the yard, and fewer hands
suffice to manage the boat.

The Jumptee is the State barge of the Sind Ameers, and is used by
them and their principal officers on all occasions, whether of business
or pleasure. Perhaps the appearance of this boat, as she approches the
capital, is more characteristic of the Indus and of Sind than aught elge
to be seen in the country. On this day her Meerbar puts on clean
clothes, and the national cap, received from the Ameers in a recent
river excursion: the bright hues of the cap, formed of the gaudiest
coloured chintz, vie with those of a Kilmarnock bonnet, or a Paisley
tartan. The crew are dressed becoming the occasion, and as they bend
to the track-rope, the breeze distends their ample robes, and a further
character of stateliness is imparted to the jumptee. Large red flags
wave over her stern, and from the raking masts streams a long party-
coloured pennant, that anon skims the water as the breeze lulls and
freshens. In the bow of the boat is a small crimson pavillion, in
which royalty reclines, and-in the other extreme-of the vessel a roomy
cabin of elaborately carved work for its numerous attendants. The
steersman, on an elevated platform, stands out in bold relief, and,
while he guides the boat, encourages the trackers. The jumptee’s crew
are a noisy set, but, for aged men, wonderfully good-humoured : they
are divided into two gangs, or watches, and are as partial to a cup of
good bang as sailors are to grog. These boats are decked, and of cone
siderable tonnage. One, which I saw at Hyderabad, measured 120 feet
over all, with a beam of eighteen and a half .feet; her draft of water
was jwo feet six inches; she pulled six oars, and had a crew of thirty -
men. They are built of Malabar teak, chiefly at the ports of Mughribee
and Kurachee. Jumptees are seldom lost; the only dangerto whichthey
are liable is that of having their bottom pierced by sunken trees. Their
more substantial build keeps the frame of the boat together in situations -
where the poor pieced-shell of a doondee would fall asunder.

The Doondee is the cargo-boat of Sind, her principal and almost her
sole employment being the transport of grain.

The Cowtell.—This, again, is the ferry-boat of Sind : her construction
adapts her for this service, and for conveying horses up and down the river.
From her great beam and high draft of water she is a faster boat than
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two miles an hour, up to the knees, often higher, in water or in mud.
‘Whilst thus advancing, the foremost tracker calls out “Shoal water”;
on which the inner end of the clog-rope is let go, the guy eased off, the
helm put on one side or the other, as the case may be, and the boat,
thus rglieved, avoids taking the ground, by shooting out into the stream.
The shoal past, the guy is shortened, the line again middled, and the
crew advance at the same slow pace as before. Boats should have two
track-ropes, and when turning the bends of the reaches both should be
on shore. They should also be provided with a heavy grapnel, to drop
in the event of accident to the track-rope. The steep bank in bends of
the river should be avoided, for under it circles a current in a contrary
direction to that of the main stream, the quick gyratory motion of which
is constantly exerted to the destruction of the bank, and that of such
boats as frequent it.*

BoaT-BUILDING MATERIALS.—SUGGESTIONS.

Boats are constructed according to established usage, which has fixed
a certain propaition between the beam and length of each boat. The
tonnage is calculated on the boat’s bottom from the point where the
stem and stern rise,—the angle at which it takes place is matter of
taste: a high projecting stern improves the steerage, and a low bow gives
speed. The banks of the Indus are deficient in almost every article
used in constructing the boats on the river : Lower Sind is supplied
with plank and spars from the Malabar Coast, and with coir and
cordage from the same quarter. The Ameers of Hyderabad are, how-
ever, the chief, almost the sole purchasers. The Mohana, unable to
give the high price asked by Kutch boatmen for teak plank, exhibit
both skill and ingenuity in building boats with timber of their own
country’s growth. For this the erchard is robbed, and the country for
miles round laid under contribution. In the bottom of a single boat,
teak, baire, fir, babool, and the kureel tree are sometimes seen together,
and in the same extent of workmanship six hpndred and seventy-three
patches have been counted. The Upper Indus is principally supplied
from the banks of the Chenab, where the Talee tree, the Sissoo of
Hindustan, is seen, with a trunk measuring twelve feet in circumference:
three such trees furnish plank enough to build a large sized zohruk.

The Attock boats are built of good fir, brought down the Kabool
river, and from the forest of the lower Himalaya.

"Fronwork.—The Lower Indus is supplied from Bombay, and the
upper portion of the river from the mines of Bunoo and Badjour. Itis

" * See an example of this in Table No. VI. of the Appendix, headed * Irregularities in the
Bed of the Indus.” ' '
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material, and skill; if Hyderabad were to be selected for building
boats, still all the material must come from Bombay; if Pind Dadun
Khan had the preference, a small supply of cedar plank might be there
calculated upon, and the services of better workmen than are to be
procured in Sind.

Boat-hire.—In this charge there is some incongruity, yet it does not
appear to exceed the rate of hire that prevails upon the Ganges.*

CHAPTER VIII.

OF STEAM VESSELS FOR THE INDUS.

Naturally solicitous to be acquainted with the present state of internal
steam navigation upon the Ganges, ere presenting Government with
the result of my experience on this river, I addressed a letter, for-
warding a list of queries on the subject, to Mr. C. B. Greenlaw, of
Calcutta, and through the kindness of that gentleman I have been
favoured with the accompanying valuable report from the pen of
Captain Johnstone, Controller of Government Steam-vessels, an officer
more conversant with these matters than any man in India. In
submitting this document to His Lordship the Governor General in
Council, I will only remark, that in every essential point the class of
vessels described by Captain Johnstone seerns well suited to the Indus,
and the economy that pervades the steam establishment upon the
Ganges worthy of imitation here.

Towards the close of the year 1835, when the Indus steamer arrived
off Hyderabad, one of the Sind Ameers expressed a wish to be possess-
ed of a similar, but a more powerful vessel. Captain Burnes, who was
then at that Court, requested my opinion on the description of vessel
best suited to the Indus; and from the reply to his communication the
following paragraph is an extract, from which it will be observed, that
I had then fixed for the draft of an Indus steamer the exact number of
inches which boats upon the Ganges draw :—

“Para. 11. In a preceding paragraph I stated powerful vessels
were required upon the Indus; the reason is this: in some parts of
the stream the current has a velocity of five and six knots an hour.t It
will therefore be wise to possess a sufficient power, since steam is now
so under control that in the downward vogage, where accidents are
more liable to occur, it can be reduced at pleasure. But if the engines

* See Appendix, Tables Nos. VII. VIIL and IX., for the tonnage, price, and hire of Indus
boats.
t I had not, when this was written, seen the Indus during its freshes.
758
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be originally too weak, a new boat is a costly remedy. Two feet six
inches is a good draft of water, and ought not to be exceeded. The
boat to have great beam, not much length, and no keel.”

Remarks on the Steamboats of the Ganges, furnished by their Controller,
Captain Jounstong, R. N.

“ Four iron steamboats are now employed in inland communication.
Each steamboat is 125 feet long over all, 22 feet broad, and tows an
accommodation boat of the same length, and 20 feet broad, with a hold
of 4 feet deep, capable of stowing 4,000 feet of cargo, weighing 40 tons;
the boat draft, when so loaded, not exceeding thirty inches. The iron
sides of the boat are five feet deep; above that is a light superstructure
of wood in the accommodation boat between the deck which forms
the hold, and the deck on which the crew and passengers walk; the
height is nearly seven feet, and the included space from one end of the
vessel to within twenty feet of the other- or fore end is divided into
cabins and dining rooms, and fourtecen cabins are available to
passengers, four of 12 feet by 9, four of 9 by 8%, and six of 8} by 64; a
dining room 20 by 12; two bathing rooms ; two pantry or store-rooms,
a butler’s room, guard-room, and two cabins for officers. Each cabin
has a water-closet; the windows or venetians are 4 feet deep by %
wide. In the steamboat, the iron side is continued up in the centre to

_the height of the beams which carry the paddle-shafts, and the light
paddle-boxes are of wood.

«The engines are double, of 60 horse-power, oscillating; they
consume of Burdwan coal about 10 Ibs. per horse-power per hour, and
carry, at a draft of 30 inches, 450 maunds. In the steamer there is a
large cabin abaft the boiler, not habitable by Europeans in the warm
weather, but very comfortable in the cold; before the engines there are
two cabins on each side 8 by 5 feet, with a space between, which forms
a messroom ; there is alsoa very light cabin on the deck, of §-inch board,
10 by 8 feet; the engines are before the boiler. The steamers have one
mast and topmast, on which they hoist square sails when the wind is
fair. The boat (a good stout cutter) is always towed close up to the
stern of the accommodation boat. The anchors are of 5 and 3 cwt.,
besides stream and kedge anchors, grapnels, &c. 'They are well
furnished with ground-tackle,—chain cables are alone used. The
diameter of the paddle-wheel is 16 feet; the breadth 6 feet; the boards
6 feet long, 18 inches deep, and 18 in number on each wheel. They
are prepared of fir, and are 2 inches thick. The centre board, when
the vessel has her coal on board, is 3 inches below the water's
surface. The greatest speed of the steamer when alone is nine statute
miles per hour; with the accommodation boat in tow seven miles.
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“The contractors have their coal in depéts on shore, and send it in
boats to the steamers, where they cannot lay alongside the bank. The
coal is taken by weight, and one hour allowed for the delivery of 100
maunds.

«“In the bow of the accommodation boat, and at the stern of the steamer,
are fixed strong posts, well secured, and at the same height a saddle is
bolted on each, and protected by an iron plate; an iron hoop 6 inches
deep is on the post; also above the saddle, in contact with it, a beam
of 18 feet long, 14 broad, and 5 thick, with jaws at each end, connects
the boats, by resting with its two ends on the saddles, and is secured
round the posts with a chain secured with a hook and lever, so as, by
letting go the end of the lever, to detach the chain in an instant, and
allow the boats to separate. There are also hawsers from each bow of
the accommodation boat to the paddle-boxes of the steamer, which serve
to guide the boats, and assist the steering, the former boat acting as a
powerful rudder to the preceding one.

“Progress is more easy and safe in the Ganges during the dry season.
There is little danger at any time in ascending the stream, but much in
coming down,—most during the dry season, when the channels are all
defined ; and the commanders are instructed to come with great caution,
dropping through the difficult reaches with the heads of the boats up the
stream : they are instructed to consider the preservation of the boats
from accident the first consideration, speed a secondary one. In the.
dry season the voyage downwards frequently occupies sixteen or
seventeen days ; in the swell, five, six, seven, and ten: the upward voy-
age during the greatest strength of the current occupies from twenty-
five to thirty days, at other times nineteen to twenty-three and twenty-
five.. In the swell the current of the Ganges is seven miles; in the dry
season three. The boats in the swell can generally evade the strength
of the current by running over or on the edges of sands; in the dry
season they must generally encounter its full force.

“There isan establishment of pilots,—Native fishermen. The dis-
tances vary from eighteen to twenty-six miles through which they are
required to be acquainted with the channels; nevertheless a boat seldom
makes a voyage without grounding, and the principal injury the boats
sustain is by coming in contact: under these circumstances, it is néarly
confined to the superstructure. On one occasion only a pair of boats
suffered under water, being thrown against rocks by a strong eddy when
descending under steam: each boat had a hole forced through the engine-
room. They were easily stopped, the injury being confined to the portion
of metal in actual contact with the rock ;—a wooden boat would have
been shattered by the concussion.
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« It would not be possible to construct wooden boats to retain their
form at the light draft the iron boats do; and I can perceive no means
of improving on the boats we have, limited, as by the nature of the
rivers we are, to length and draft of water.

« I believe that for the Ganges above Allahabad it will be in my
power to fix a steamboat not to draw more than 22 inches, with twenty-
four hours’ fuel. The economy of weight will be confined to the super-
structure, the iron hull being the same in point of form and dimensions
as those now plying, the metal a little higher.”

There is one point in the above report where I conceive a different
arrangement must be made upon the Indus to what prevails in the
Ganges. Most of the fuel depots upon the Indus for current consump-
tion must be afloat; if wood firing is used there is no alternative, for
otherwise the time lost in taking it on board will cancel all the other ad-
vantages of steam. The banks of the Ganges are high, substantial, and,
compared to those of this river, permanent ; towns overlook the river;
Ghauts or landing-places are constructed on the banks, and the steam-
boat at most of the stations has only to shove alongside of the Ghaut
and receive her fuel. Tt is very different with the Indus: towns stand
within two miles of the river, and its banks are ever varying their out-
line. I would therefore recommend that large manageable flats be used
for this purpose, and anchored at such distances apart as subsequent
experience may suggest. Their draft should be restricted to three feet
six inches, and each should have a small boat attached. By this means
the crew of the flat will be able to keep the floating dep6t well supplied
from the shore store.

I am further of opinion that were the zohruk’s defective steerage
overcome, steamers built upon her model will prove efficient boats.

CHAPTER IX.

OF FUEL FOR STEAMBOATS.

The jungle on the banks of the Indus contains the following trees:—

1st, Mangrove—Found only in the Delta; is plentiful, and burns
well. Though it attains to no great height, it has sometimes a cir-
cumference of twelve feet.

2nd, Kundie.—Rarely exceeds nine feet in height, and is found, though
not confined to the locality, under the Lukkee Mountains, between
Chandkote and Sehwan. In Lower Sind this wood is scarce, but
twelve miles south of Mittun, on the west bank of the river, is an
extensive jungle, in which this is the most common tree. The hardness
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of its fibres, and the crookedness of its grain, make it in great request
among the boat-builders.

3rd, Baun.—Litile of this wood is seen below Hyderabad, but be-
tween the Capital and Sehwan the tree is common. As a fuel it is
useless.

4th, Jall or Pelloo.—This tree is found in every part of the river’s
course. Between the river and desert two descriptions of trees prevail :
Tamarisk fringes the river, Jall or Pelloo the desert. The latter, as a
fuel, is not superior to Baun.

5th, Tamarisk.—From the sea to Kalabagh this wood is more or less
plentiful. Almost any quantity of it is procurable, but the large wood
is distant from one to twelve miles from the Indus, and considerable
expense and delay mustnecessarily be incurred in transporting it to the
river. Tamarisk is the common firewood of these countries.

6th, Kureel.—It is plentiful in Sind, but makes an indifferent fuel : it
gives out volumes of smoke, but emits no flame. This wood is generally
crooked, and its fibre being hard, it is advantageously used for knees of
boats, and wherever curved lines, strength, and durability are sought to
be combined.

7th, Loohera.—Between Lake Munchur and the mountains grows a
tree of this name, of a dwarfish size, and very common. As a fuel it is
even worse than the last described.

8th, Tallee.—This tree is not common on the banks of the Indus, and
the few that do occur are found near villages, in single trees. It attains
a large size, and is much in request among the boat-builders. It burns
well, but the tree is too valuable to be cut down solely for firewood.

9th, Babool or Bubber.—This tree is plentiful in Sind, but becomes
less as we ascend the river. It makes an excellent fuel.

10th, Shikargahs or Hunting Forests.—They are numerous below
Sehwan, but above that town they are not found. The trees they con-
tain are mostly tamarisk and babool. These forests at some places
fringe the river for three and four miles, but their medium width seldom
exceeds one. In a few of them are trees of a large size, but far the
greater number are merely extensive thickets, containing saplings of
sorts, tall grass, and reeds, the spontaneous offspring of a rank,
inundated soil.

In December 1835 I made several experiments with the Indus
steamer to ascertain the relative strength of wood and coal fuel ; the
result was as follows :—Tamarisk, when newly cut down, would not
generate enough steam to keep the engine going, though working only on
half-power. Ifthe billets were large, and thoroughly dry, they answered
the purpose better, though I consider this wood at best but an indifferent
fuel. The mangrove, and the babool or bubber trees, are much



