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7. But the Uochin backwater ranges from 2 to 15 miles in width, and over
these broad areas, some of which are from 30 to 50 feet deep, the current is neces-
sarily slow, and in passing them the flood-waters deposit all their silt. If, however,
it can be urged that the current over such places is so strong as to roll heavy
silt from the bottoms of such deep pools and over steep banks, it must be admitted

 that it is also strong enough to keep in suspension lighter particles of silt, in which

ease the flood-waters discharged from the mouth of the Cochin backwater ought to
present the appearance of the floods from the rivers which have been referred to.
The fact that they do not present such appearance is proof, in the Chamber’s opinion,

‘that the objection of rolling silt on the bottom of the backwater is untenable.

8. With reference to the second objection, it may be mentioned that during the
monsoon months there is of necessity a wash from the lands on the margin of the
backwater, and where there are no protective works there must be some attrition of

the shore, regulated by the strength of the current. During flood-tide, too, & certain

amount of sand is rolled in from the sea along the shores. Theso are the materials
which form the reclamations referred to, aided by mud excavated by hand from the
bottom of other parts of the backwater. In this view, which the Chamber believes to
be the correct one, the reclamations lend support to the statement that no silt is

discharged from the mouth of the Cochin backwater which, by depositing outside,

forms the bar,

9. The next point to be considered is the objection that the construction of the
works proposed by the Chamber would not alter the direction and strength of present
forces, and that, therefore, the bar must reform, the time required for it to do so being -
regulated by the length of the breakwaters.

10. The Chamber is not prepared to allow that, with groynes thrown out to the
length and depth contemplated, the present forces will remain unaltered. The bar is
now formed and reformed by sand forced into mechanical suspension in the water
owing to the action of the surf on the coast, and then being carried by the littoral
current across the backwaters’ mouth where, meeting with opposing currents, the sand
is at once deposited. This being so, the groynes once prolonged beyond the effect of
the surf on the bottom, the reforming action becomes, at any rate for a time,
impossible. i : .

Mr. Robertson says, page 31 of his report: — Were the current to be kept
together in full strength till it got into such a depth of water that the action of
the waves was not sufficiently powerful to stir up the bottom there would be no
decided bar.” j

11. If it be urged that the littoral currents would still bring up the sand and
deposit it north and south of the groynes, increasing the breadth of the beach until the
profil of the coast extended to the sea end of the groynes, and would there reforma
bar, the Chamber submits that such action must be the work of a great length of time;
that the coasts north and scuth would have to be eroded to an‘:ﬁn&z:oedented extent
before the materials could be obtained for such an extensive fi ing in ; and these
coasts are protected for some distance by the small groynes already in existence,
‘Again, the bottom of the sea is nothing but mud, and could lend no material for the
purpose. [ . gt el ; o
19. The same action around the Madras Harbour Works has been estimated, the

Chamber believes, to require about two hundred years; and at Cochin, where there is

a slower littoral current and the proposed groynes longer, an equal time may be
necessary, even though the depth of water be less. - L
~ 13. Moreover, supposing this filling in to have taken place, the profile of the
coast would then Be altogether different to what it now is, for it would exhibit two
tolerably sharp curves along the contour of which the littoral currents would be forced
to sweep, and the sand which they would carry would be deposited, not in a line
running at nearly right angles to the sconr in and out of the river, but into lines
which, with the assistance of that scour, would form for a long distanee prolongations
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"« of the groynes, and thus assist and not obstruct the endeavours to form a good

_harbour. - ‘

14. The common belief that the mud
banks of Narrakal and Alleppey have been
the work of rivers depositing their silt
at these places is, the Chamber thinks,
erroneous ; as far as Alleppey is concerned,
it has no river near it.

15. It is a well known fact that the
bottom of most of the Cochin extensive
backwaters is a deep bed of mud, similar
in every respect to the mud composing the
banks at Alleppey and Narrakal. It is
also a pretty well ascertained fact that the
strip of sand which separates the back-
waters from the sea was a long distance
further to the west than it now is, and that
the sea has enoroached, Nothing, there-

| fore, is more likely than that the mud
panks of those two places were once bottoms of backwaters. i :

16. Some stress was laid on what was said to be a fact that in no part of the
world had bars to rivers been got rid of. But the Chamber does not consider this to

Al

Gorveral drrectrory o Backwator

o,

' be an overwhelming argument against the proposed works for Clochin, for in the case

of this port the circumstances to be dealt with are not such as are met with in other
arts of the world, Cochin is an exception in many ways fo every thing met with
elsewhere— = . | ! ;
" 1sf, Cochin has no river strictly speaking, but only an opening from the
... i backwaters to the sea. i _
2nd. The extent of backwater which has to be fillod and emptied every tide

' - . is altogether unprecedented, thereby giving an impetus to the ebb and

~ flood unknown elsewhere.
3rd. No ascertainable silt in depositéd. ' -
4th. The bottom of the sea is mud, not sand. 2 N -
5¢h. Cochin has both to the north and south a safe anchoring ground in smooth
| water for vessels in casé of weather so bad as to make 1t unwise to risk
. an entry into the harbour. " = - L e :
~ 6th. The wind during bad weather is invariably fair for ships entering the
Tth. Cyclones are absolitely unknown.

' 17.  The Chamber, in its lotter of 25th November 1880, No. 75, __pamgmph 16,1
' estimated that about one-third of the trade of the port is conducted inside the mouth
. of the backwater, and allowed for the less lighterage such trade has to bear in the

mouth

 average of the lighterage paid on the whole trade of the port. ‘The one-third includes
~ both British and native trade, whether carried in British or native oraft. The native
. craft, being of small tonnage, is able to come close in shore, and so to 2 Iargg:‘xigent

- incurs much reduced lighterage, but the number of such vessels is rapidly diminish-
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-and carry on business in British territory. The majority ar

: ‘ effect this would seem a matter of account and not difficult.

 of the other ports of the group, and there they are levied. Each port

construction, but also cost of maintenance of works and

ing owing to their inability to compete with the coasting steamers, and it is only a
matter of a foew years when the native carrying trade between all ports visited by
steamers will practically have ceased to exist. The following figures warrant this
anticipation :— ‘
Native vessels frequenting the port of Cochin—
No. Tonnage.  Port Dues,
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These vessels never venture to sea during monsoon weather, say, for five months in the

year. ; | _
18. The Chamber is having prepared a statement of the value of the trade
carried by this class of vessels during the past two years as compared with the total
value of the trade of the port, which, when completed, will be forwarded to you.

19. A meeting of native merchants was convened by the Chamber on the 11th
instant, when the Chamber’s proposals to Government were formally laid before them
for expression of their opinion thereon. To the most influential of the body the
proposals had been fully explained some days previously, and they were re uested to
give them every publicity in the bazaar. At the meeting the following resolution was
passed, and a certified copy of the proceedings is attached hereto :—

“ Having had expl:;,ined to us the details of the ssheme for the improvement of the Cochin
Harbour wi 'Eh has been prepared by the Chamber of Commerce, wo are of opinion that the
are in the interests of the native mercantile community and merit their support. We
endorse the views expressed by the Chamber in their communications to Government on the

subject of the dues which the trade of the port can bear to pay interest on the cost of the pro-
posed works, and are confident that the interests of the native mercantile community in this

'matter can be safely left in the hands of the Chamber of Commerce.”

90, Tn considering the claims of the respective interests, European and native,
on Government in connection with the proposals for harbour improvement, it should
be borne in mind that only few of the principal native merchants of Cochin reside
; e subjects of the Native |
State of ‘Cochin, and whilst enjoying all the advantages of a British port for their
sea-borne trade, the opportunities for trade opened out by British enterprise, and, in
fact, owing their whole prosperity as traders to their contiguity to a body of British
merchants, contribute but little to the Imperial Revenues of India, On these grounds,
if their views had been antagonistic to the proposals put forward for the improve-
ment of the port, the Chamber would have been pre to urge the prior claims of
the interests of British subjects over those of a foreign State on the consideration of
the British Government. Native merchants, however, have recognized - that their
juterests are identical with those of British merchants in the Chamber’s proposals.

21, The extra charge of one.anna per ton proposed to be levied on vessels
visiting the port ought to be specially assigned to the port, even though there be o
change in the grouping of western ports. All that the Chamber has to propose 18
that the earnings of the port be applied to its improvement, tmd mnngements jtit'r ;

22. In fhé'pmhtisgm stem of grouping the ports on this coast it does not follow
that the amount of port dues collected in Oochl:n represents more than its proper

. earnings. Coasting vessels do not elways pay their port dues in Cochin. Having paid

sol may be at any ome
has its chance.

93. Whether the trade of the port can provide not only interest on the cost of
pas it glloganoe! to establishment,

the dues here once, the next time they become payable the ves

B!
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the Chamber cannot say, not having an estimate of the capital required. The Chams
ber has shown, on an average of the trade of the port for ten yea:s, about what the
port can now provide, and there is reason to believe that such improvements as have
been proposed would increase the trade and also the revenue. On the figures yvhlch
have been furnished it is for Government to decide, after obtaining estimate of cost,
whether the trade can bear all the charges referred to.

24. But supposing the estimated revenue falls short of the required sum, the
Chamber would urge that, as the proposals they have made merit the attention of
Government from an Imperial point of view, Imperial Revenues should be charged with
the deficiency, which it is anticipated cannot be large.

95. The Chamber in putting its views before Government do so in what 18
believed to be the interests of the port and the whole mercantile community. But
at the same time cannot fail to notice the fact that the harbour improvements advo-
cated, while benefiting the local trade, would also be of essential importance to the
whole of South India, connected with it as the port is likely soon to be by rail.

96. In case of war with a naval power such a Jand-locked harbour, centrically
situated between Bombay and Trincomaliee, would be of inestimable value as a harbour
of refuge where ships could repair and refit, and as a resort for our ships of war ; and
its nearness to Aden, being about two days nearer than Bombay by homeward bound
steamer routes during monsoon months, points it out as a port possessing every capas
bility for becoming of very considerable importance.

97. The Chamber had mot had an opportunity of perusing Mr, Robertson's
report on the port prior to your visity and the copy kindly lent by Captain Taylor has
been read with considerableinterest. The favorable opinion of such an authority, the
Chamber trusts, will have groat weight with Government, and lead them, before
deciding against the Chamber’s schemes, to appoint a practiocal expert to ingpect an
report, if further report is thought necessary, If Mr. Parkes or Mr. Thorowgood of
the Madras Harbour Works could be deputed to this duty, he would be able to make
an approximate estimate of cost, and his practical experience would enable him to put
a true value on the objections raised and the arguments nsed to overrule them.
He would be able to properly estimate the great advantages of the port and sugges
the best means of making the most of them,

28. Bteps are being taken to obtain the views of (Commanders of vas‘;sgls visiting
the port on the points on which a nantical opinion is desired, and the opiotons which
may be received will be forwarded to you.

Proceedings of a Meeting of Euaropsan and Native Merchants of Cochin held 'in the Office of the

Municipal Commissioners of Coohin on the 11th February 1881 to congider the interests of

the Native Mercantile Community in the proposals made to Government by the Looal
Chamber of Commeree for the improvement of the Harbour of (ochin.

PruseNT :
&. Bronron, Ksq., in the Chair.
J. H. Aserywarr, Esq. FeNARDINA GovINDA GOKET, Esq. (Vishnoo
W. T. Hormes, Esq. Denaka Devada.)
G. A. Juxne, Esq. Punparine Ramses, Esq.
0. M. Raruarirs, Esq. Harg: Vasoopeva Presoo, Esq.

J. R. Ovenrerson, Esq. Lecemens Banasex, Esq.

. Veersze Karszs, Es%}(ool'ee Jattah and Co.) OpeNDRA SHETTY GANAPATHY, Esq.

(
Hassary Drvige, Esq. (Samjee Padomsee | Ramacmenpra Mana Deva, Esq.

and Co.) T. V. Peronoo Porrer, Esq.
Hansee Moosan Hasr Hamen, Esq. Drarsee Kerses, Keg.
Dansee Ramsee, Esq. (Damjee Ockah and Co.) 0. A. Perrrira, Esq.
Mariee Kasavases, Esq. P. Vievra, Esq.

Visunoo Kasava Bamera, Esq. | @ Larvrevals, £8q.
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house point.

 than 13 feet at low water.

.Tu}s Chairman explained the defails of the Chamber's proposals for harbour improvements,
and invited any gentlemen wishing for further iuformation toinquire for it aftor some discussion
it was proposed, In behalf of the Native mercantile community, by Mr. Hadjee Mooseh Haji
Hamed, and seconded by Mr. Veerjoe Kanjees, that—

« Faving had explained to us the details of the scheme foz the improvement of Cochin

Harbour which has been prepared by the Chamber of Commeree, We 8re of

opinion that the proposals are in the interasts of the Native mercantile pormunity

and merit their support. We fully endorse the views expressed by the Chamber in
which the trade

their communieations to Government on the subject of the dues
of the port can bear to pay interest on the cost of the proposed works, and are
confident that the interests of the Native mercantile community in this matter can
be safely loft in the hands of the chamber of Commerce.”’
The resolution on being put to the mesting was carried ynanimously.
(Signed) & BRUNTON,
Chairman.

REPORT ON THE QOCHIN HARBOUE.

Ix compliance with the decision of Government conveyed in G.0- of 27th Decem-
ber 1880, No. 2,943 W., we, the undersigned, inspected the Cochin Harbour on the
4th and Hth instant, and on the latter date had the advantage of a very complete disous-
gion of the several points at issue with the Chamber of Commerce, several of the
leading native merchants being also present on the occasion.
9. Prior to our arrival the Chamber of Commerce had gu})mitted tilse;rlletbet,
: No. 81.* dated 20th Janus i1, com-
* G.0, No. 223 W, dated 26th Jonuary 1881 1 9i5 gl views put e the
Master Attendant in his letter of the 16th December 1880, No. 11,132, printed Wi
the previously quoted Government Order, and again they have in a still later commu-
nication explained very fully their views in the Honorary Secretary’
dated 17th instant, dealing with some of the most important points discussed in th

conference of the Hth instant.
ence was specially desired

3. TUnfortunately Commander A. D. Taylor, whose pres .
by Government, and whose advice wonld have been most useful to us, Was unavoida-
bly detained in Caloufta. He has, however, telegraphed to the Master Attendent
expressing general concurrence with his views regarding the Cochin Harbour.

4. On the whole, we believe that we have obtained a sufficient knowledge
of the loculity, and of the views of those who are most interested in the question
of & harbour, to indicate the points on which future discussion must hinge, and thus at
least narrow the issues in a way that will enable Government to obtain the opinion
of experts like ('ommander A. D). Taylor in this country, and, if necessary, of professi-
onal men in England, before committing themselves to a final decision.

5. 'The previous printed reports, as also that by Mr. George Robertson in 1871,
will have already sufficiently explained the physical features of the present port of
Cochin and its exceptionally large backwater ; we shall, therefore, at once proceed to
state the facts that have come under our notice as bearing upon the question of the
proposed harbour, and the inferences we have drawn there from. j

6. On the morning of the 4th February 1881 we found two vessels anchored, 88
stated to us by the Port Officer, at not & less distance than 1 miles west of the bar,
which again was not less than 1,300 yards in a direct westerly direction from Light-

7. Our own small.stoamer, the Margaret Northcole anchored 1 mile west of

' the bar, apparently just at the limit - of the 5-fathom contour, &8 the soundings taken

in proceeding inwurds towards the bar clearly indicated. ‘ ‘
8. The buoysat north and south ends of the bar showed it to be 385 arg&

in length, the water shoaling sensibly beyond this limit on either side. Rt
a

tide the minimum depth of water was found by us ‘m be 14 feet or gomewh

9. The last monsoon being of more than usual strength the bar seems to have

been foroed back 200 yards sloser to the shoro than during the previous year, when it




\
 ‘was 1,500 yards west of Lighthouse point, and seems to have had a minimum depth in

it of 16 feet. L ) *
10. Mr. Robertson, it will be observed, found only 11 feet on the bar, but as
the Oruz Milagre Gap was then open, this may be considered as less than what may be
fairly caleulated on in ordinary seasons j but it must be borne in mind that very i
extensive reclamations have for a long time been in progress in the Cochin backwater,
and as the area over which the flood tide has to spread is thus being gradually, though
probably not as yet very sensibly, contracted, the yolume of water poured out at the
mouth has a tendency to be decreased, and with this decrement, both the velocity and
scouring power must diminish. Tt must also be borne in mind that the whole of the
backwaters being within native territory, the influence of the Madras Government in
limiting or controlling the reclamations can at best be only indirect. These facts
must have weight in deciding on any harbour scheme that may be devised.

11. Immediately on the bar we found the material brought up })y a diver to
consigt of rather coarse sand and shells, but there is nothing here or in any of the \
surrotinding country to indicate that laterite or any kind of rock underlies the bar
at a depth’ that would call for removal. Outside to seaward there would appear to be l
! mud in a very fine state of commiuntion not unlike that found at Narrakal to the north.
| This may, as supposed by the Chamber of Commerce, have anciently been a backwater
though there is every reason to suppose that it also consists or has Qeen.added to by
the continued though yearly small deposits of silt carried over the barin the height
of the monsoon. :
12, North and south of the general run of the deep channel, between the actual
mouth and the bar, the shoals, though necessarily varying somewhat in confour from
: time to time, continue pretty constant in extent and position, and, so fur as we are able to
; ~ judge, there is apparently no tendenoy for the effiuent water to take any other direction
| or establish a new channel. The narrow channel adverted to by the Chamber of
Commerce as gassing in front of the long groyne at Vypeen point, and stated to be
sometimes used for boats, is, we find, merely trifling excava ion due to the swirl of the
ebb water at the spot, and only to extend a few yards. Tts existence can have no
bearing on the question of & harbour. L
18, There are seven long and one short groynes at intervals along the beach on the R
south side of the mouth (the Cochin side), and one long and nine short groynes on the i
. ‘ ©  Vypeen side. With the exception of the long one above mentioned (which rather k4
. requires looking ufter as it is not in good re}g:gfff%ey seem to have done the work
fairly in correcting encroachment, but call for no remark in reference to the object
~ of our immediate inquiry. _ | LS
14. The pot-hole shown on all charts to exist within the immediate imits of the

1 L: . mouth, : I - exist in much the same.
: ‘ ranging from 28 to 48 feet in depth, still appears to exist I WWE © 7 % O
- form as in previous years, though poemﬁ’y the actual line of deep channel here ;’_3? i

vary a little. Holes of this character, due no doubt to down or reflox curren ts wiieh
aro found to exist in al cases of obstrustion like u bat to the offluent '1":;" e e
piers, &o.), are apparently very constant in all similar casos it g iy
Mr. Robertson hakioet dhe deeptgot-holg which was found at the Cruz %‘;‘l‘g’e g“el:
while there was & bar outside with only 2 feet of water on if. Numbe: gm':igm; (e
similar instances can be adduced, and we are satisfied that no arguments base dhe
such facts, as the existence of holes of this character, can have sny beasing R P8
{feasibility or otherwise of forming a harbour, They are directly produced by reeﬂ 5 it
in front, and were this latter removed there would, in our opinion, be 8o down g{; (;;.J
~ currents tending to form such holes, which consoquently would mﬁzﬂg oase S NP '
~ the uniform level of the bed throughout. S i;hs ’f S
15, We now come to deal with the proposals put forward for the ormation of a
" first-class harbour, and in regard to this we may at once say that the °h‘$,f Tﬁtﬁf
. the conference Teld at Cochin on the 5th instant, bas beer B8 PR o by
concerned, as to the necessity which exists for ing ou ‘a‘.ny b miy the bar) into ! )

T —

| constructed, (with alview to confining the ebb stream andswer LAy |
L2 ' adepth ;fégwm it being clear i wider no ‘other condlﬁﬂé'*“““’f”‘b" mpm
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the value of the harbour as one of refuge, Again all shipping inside the
harbour as proposed would be exposed to the full force of these rollers,
and the anchorage or wharfage be in consequence rendered extremely
inconvenient if not unsafe, -

{3) From the manner in which the breakwaters are proposed to be carried out
we ognsider that no future dredging of any practical value would be
possible.

22. In dealing with the first of the above difficulties, it may be as well at once
to say that too much stress has been laid by the Chamber of Commerce, on the sup-
posed formation of the bar as being directly caused by the deposit of silt brought down
by the river, '

23. No weight has ever been laid by us on this point which only incidentall
cropped up in reference to Vizagapatam, (the Government Order connected with whic
was communicated to the Chamber of Commerce for genersl information only prior to
our visit), the conditions of which are different, as it has a river often necessarily
charged with silt discharging through the mouth,

24. No doubt the great Cochin backwater does net as a very complete settling
bed for silt as urged by the Chamber of Commerce, but it cannot do so wholly, and we
are unable to admit the argument employed by them as to the formation of the present
reclamations inside the backwater, being due to sand carried in from the sea as stated
with the flood tide. The ebb tide assisted by river freshets especially during the mon-
soon, must of necessity be a much more powerful agent for moving all matters in
suspension (as being greater in volume and velocity) than the flood tide, and to suppose
that more material is carried into the hackwater, than is discharged from it, is opposed
to all physical laws.

25. It is not, however, necessary to pursue this subject further. So far as the

* actual formation of the bar at Cochin is concerned, this factor may be entirely omitted,

as the existence of this, like every other bar here and elsewhere in all parts of the
world, is mainly, if not entirely, due to the action of the surf.

Mr. Robertson observes with reference to this that © the surf is always striving
to restore the natural profile of conservancy of the shore. After the current has flowed
out to sea for nearly a mile, it is no longer able to resist and keep down the ever
working and powerful efforts of the waves to reform the profile of the coast, by con-
tinuing the beiich line which has broken through the outgoing current.”

26. In a paper by Mr, 1. J. Mann, C.E., it is shown that while this statement
would meet with very general acceptance of all professional men, the explanation of
the causes leading to the establishment of bars has been various. It is, however,
‘needless to advert to more than one of the various-authorities on this subject, viz.,
Mr. D. Btevenson, who attributes the formation of all such bars solely ta the action of
the sea. ‘* The waves” he observes, as is well known, throw up “ a girdle of light
or heavy material * * round every bay and headland of our { English) coast, and the
entrances to rivers form no exception. The. effect of this constant action of the sea is
to form a continnous line of beach across the mouths of our tidal rivers and inlets.”
He does not appear to attach any importance to river currents as agents in the produc-
tion of bars, obsetving that ““ a bar would be formed although the outgoing current held
not one pariicle of matier in suspension.”’ ! il ‘

27. Tt only requires a glance at any good chart, exhibiting in detail the
debouchures of all our rivers along both east and west coast on ﬂns Presidency to show
that, wherever the shore is made up of sand or easily moved material, and is unconfined
by rock or other obstruction, the tendency always is for rivers on approaching the coast
to turn suddenly to the north, and often not for miles find an exit to the sea. Thig
as well known is due to the superior power of the south-west monsoon which by
induced sea currents, driving the sand before it below the surface, and by the wind
acting on all exposed sand above, advances the sand-spit at the mouth further and
further northward till a certain point is reached, when the river bursts out again
‘south and the adyance northward recommences,
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28. 1In Mangalore we have lately been able to show that the movement north-
ward of the river mouth due to this action, has apparently been pretty steady at the
rate of 300 feet per ‘annum during the last 654 years. But without multiplying
ingtances it will probably suffice to note, as now clearly established—

1sfy—that whether the effluent stream contains material in suspension or not,

the tendency is for a bar to be formed, wherever the forces of the surf

onhone side and the stream on the other sufficiently neutralize each
. other ; : it

2nd—that the sand forming such bar is earried chiefly from south to north
M across the line of the normal direction of the debouching river. The
R e Sr contention of the Chamber of Commerce, in paragraph 13 of their letter
: No. 87 of the 19th instant, that * the currents and deposits at the ends
: of the proposed groynes would thus assist and not obstruct the endea-
> vours to form a good harbour” is therefore in our opinion not borne

out by the facts as now explained. ;

Sk : 29. Itmay, of course, be fairly contended that there is a certain depth below
o ~ the surface at which the wave action is #d/, and there is no sensible amount of sand in
e movement at such depth. This is practically the contention of the Chamber of Com-
i B merce, and it is af, first sight supported by the following observation of Mr. Robertson
L. i to warrant consideration, viz., that “ were the current kept together in full strength
h ' till it got into such a depth of water that the action of the waves was not sufficiently
powerful to stir up the bottom, there would be no decided bar” :
\ 50. Mr. Robertson does not, it will be noted, say at what depth of water such
action may be expected fo cease, and in the plan he proposes for a harbour at Cochin
~ he evidently considers that the groynes suggested would not reach this undisturbed
~ depth, as he observes that ¢ a little drad;‘ging or raking’”’ will be needed fo preserve
. the depth of chanmel.  (Tn connection with this remark it may be parenthetically .
Z observed that Mr. Robertson considered that the effect of the works suggested by
oY himself would only seeure 2 depth of from 20 to 21 faet at low water; which 16 18-
&4 5 ~ unnecessary to say would be wholly insufficient for a fivst-class harbour. )
g 1 1 % : “ -8l Without a series of very carefully conducted experiments, it would be |
P - ‘ e : impossible tu decide this point in a manner sufficiently conclusive to satisty every one,
? 2o but in the paper hefore adverted to by Mr. Manu, there is u good deal of evidence to
show that wave action is felt at depths hitherto apparently vnsuspected. v :
' : o 82, Without overburthening our report with quotations, it may be sufficient to
x L ~ say that among the evidence adduced, it seems that on the banks of Newfoundland
e the agitation during storms has been known to affect the bottom at a depth of over
- 80 fathoms ; at 8t. Jean deLuz in the Bay of Biseay over 160 fathoms ; and at Land
e - End the lobster traps ave frequently filled with coarse sand and shixi%?t during heavy
| : : ff‘ound swells in depths of 30 fathoms. Sir G. Airey mentions also that ground swells
i . frequently break in a depth of 100 fathoms. fils Bl e Ly :
' o e 83. We do not wish it for a moment to be understood that looking to the
' Zi - general character of the scasons on the west coast, and the immunity which it appears
~ to enjoy from cyclones, that disturbance may be expected at depths such as these ; but
aceepting the fact that the south-west monsoon sets in at times with ‘9911??1‘191'51?19'
 abruptness and strength, we are mot prepared to say that in such occasions the sea
bottom is not agitated at 5 fathoms in depth. In fact we incline to the opinion that il
_unless there be some very direct proof to the contrary, such may be accepted ﬁ:’ i
almost certain to be the case, especially considering the very shelving character RS N
- west coast, which in this respect differs materially from that found near M‘M’ e
 and most of the east coast, and that it would therefore behove Government to hesitate
“in adopting a scheme which, perhaps a single season of an unusually heavy monsoon, .
might render nugatory. G R Sk i
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| , 34. Dredging, as we shall presently show, is not apparently available for
i - deepening channels situated like the one proposed with mouth open to the sea and
exposed to swell ; consequently if it be desired to give a prolonged life to the harbour
! ' with works of this character, it would be desirable not to stop the groynesin & fathoms,
: but to run them out another half a mils into 73 fathoms (which is the same as that l
adopted for the Madras harbour) as the best available expedient.

35. We now beg to turn to the second set of difficulties which has presented
itself to us, viz., those which would probably be felt by every master of a vessel,
approaching a harbour of the proposed character during the south-west monsoon, or in
fact at any time when there was a heavy sea and wind.

36. Tt will be remembered that the essence of the proposed scheme is to preserve
. A an uniform section of channel into deep water, so as to maintain, as far as possible,
i ; :  intact the scouring power of the effftuent water, and keep the whole as clear as possible
1 ! of deposits. However the direetion of the groynes 1iight be varied, this must in §ho
! , main be the guiding prineiple go a8 to sustain the validity of the grounds on which
i ; the scheme is based,
37. But if this be so, there must be an exposed mouth and a long chennel up
which the seas must sweep with uninterrupted swing, till they gradually die away
§ ' S ; or become dispersed by the shoals of the gnokwater, at the extreme east end of the
: N ‘ harbour.Mr. Robertson clearly indicates this difficulty, when he observes that, ‘* it
' i must be remembered that in reducing a bar we take away a kind of breakwater in
; ; front of un entrance and introduce a bigger wave,

: : ! 88. A strong opinion has already been expressed by the Master Attendant on
| 4 this point, and statements have reached us of the extreme difficulties and dangers
‘ which comparatively small eraft have experienced in approaching the pre_sent mouth
2 of the port in the monsoon, theugh having plenty of sea room to work in and able
. ; . : , by their small draught to double sharp round to south-east end of the channel, afte!f'

: : : passing through the mouth and bring up in a perfectly sheltered anchorage, mone o
which advantages would be open to large vessels entering the harbour under the
proposed scheme, 5 :

39. As directly bearing on this point, we would now quote the following obser-
vations from a report by Commander A. Dundos Taylor in reference to the pro o
ship canal between Ceylon and India, dated 28th J uly 1871, viz,, *“ To examine the
#es approaches and thus fo determine the accessibility of a port, is a first essen tlzlﬂ

- and comes within the province of the Marine Burveyor. A glance af, the plan Whial‘
exhibits the sites of all proposed schemes (for P4mban) will explain how um:esaonah 9
would be the tax upon a Master Mariner’s skill, in seamanship and navigation, when

: ’ ' frefl s attempting to enter either of the openings, which were submitted to the @mdemétﬁg

i ‘ i of the Parliamentary Committee * *  #* Tam convinoed that mishaps 1151' A

' ' ‘ have attended any attempt to shoof the canal’s mouth when the monsoon swell an

current accompanied the stearner,

40, Ttisneedless to say that the dangers thus foreseen with reference to I’émgan,
- would have equally to be counted on and disposed of, in dealing with any harbour
scheme for Cochin.

41. The third and last difficulty as to the impossibility of carrying out aﬁsf::é

e torily dredging operations, in a channel exposed to heavy swell, is more easily é‘l" o

S : : cLs of. No dredge so far as we are aware has yet boen devised for working satisfacto dﬂan
L i such positions, 'With all the adjustments that it may be fosaxble to make, ]a.ndsa su e

0 jerky movements in the vessel must communicate themselves to the bucket ladder, e
P  produce strains which would yery soon break up the strongest framing of this charac s e
1 . Onafew quite still days, aggregating say six weoks in the year, a dredge o]
o - Albuquerque might work, but it must be obvious that this would go b“t.:h iy 'd{‘f

Gttt R, fo meet the requirements of the case. The Albuguerque dredgy ‘"m‘ md
anchors and cables would moreover by herself take up 800 feet in width of o D
when at work and thus seriously impede traffic, Tl A
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42. After the foregoing exposition of our views, which owing to the very able
manner in which the Chamber of Commerce have stated their case, we have found it
desirable to derail at greater length than might under other circumstances have
appeared necessdry, it is needless to say that personally we feel ourselves unable to
recommend the scheme put forward by that hody, and that consequently it is at least

LAt this stage unnecessary to go into any of the engineering details.
| 43. It does not, however, necessarily follow that the rejection of this pa:rnculal'
| _ .- scheme would invalidate all others. Weare given generally to understand for instance
: that Mr, Parkes is under the impression from the papers sent him by the Chamber of
‘ Commerce, thata plan by which the bar might be sheltered and then removed by dredg-
ing, somewhat in the same way as in his Kurrachee harbour, might be feasible ; and
although it would probably take some time to mature a scheme of this nature, we are
not prepared to say that with abundant means at disposal, a harbour based on this
principle might not have a good deal to recommend it. The general principle whetl.lar
applied in the form of a detached breakwater entirely shielding the bar from the action
of the surf or otherwise, has certainly more to recommend it than the one we have
B been oonsidering, though the latter might under certain conditions be either wholly or
+4 in part incorporated with it. 3
Ras 44, All we are now concerned with however is whether with this new light -
n I g; the subject, it would be desirable to have the details of the scheme worked out by =
' r. Parkes,

i 45. It can hardly be questioned that the cost of constructing such a breakwater
g out to sea as would admit of the bar being entirely sheltered, and of the whole gf the stuff
7 being dredged out (this would be by far the cheapest part of the operations) must
i of anything be greater than what we have before named as likely to be required in the
| scheme we have been obliged to condemn. ;
W7 46. The question again therefore arises as to whether any 'Provincial or Itppenal
l J =k subsidy can be looked for in aid. of the local resources, which would certainly be

hai insufficient for the execution of a project of the kind. The Chamber of Commeroe urge
' 7 strongly their claims for a subsidy of this character, and in the late minute by the
!

A Honorable Sir Andrew Clarke, the necessity of croating a certain number of harbours
ot ‘ of refuge along our shores, to meet the exigencies of war have been seriously pressed -
on the attention of the Government of India. It appears to us, however, that it would
A be exceedingly difficult to render an open place like Cochin defensible against an
3 enemy’s vessels, whieh stealing in sufficiently close at night could easily injure the place
f without running much risk themselves. Trineomalee is in faet so far as we are nm;
i the only harbour between Bombay and Calcutta which naturally lends itself to suo
L an objeet, and which would be at once perfectly secure and easy of i |
‘ £ & 47, 'We can only therefore say that if the Government, after weighing what we
TEE ‘ have advancsd, still consider these claims sufficiently well founded, and there be an
. B probability that they will be recognized by the Government of India, it would bo dll?‘iE b
vy i to find a more able professional Harbour Engineer for drawing up a complete so eme,
and framing an estimate of the probable cost, than Mr. Parkes. TS St
48. There would in our opinion be no sufficient object gained in going n-’m::l A
into a disoussion of ways and means for meeting interest on cutlay, at th;; 00“5:
of the enquiry especially as under the proposals put forward by the Cmmth e
merco in the lottors printed with G.0., 27th Docember 1880, No. 2,043 W, thare are
several points involving mot a little complexity, regarding which our 1nioTmat
ig incomplete. - | ' 1 I
49. We took advantage of our visit to Cochin to inspect the singular mud
bank at Narrakal, Bituated;:g:em 6 miles to the north, and er the l‘? ftﬂh‘g g:: :
has been used by the merchants for shipping and landing goods throughout the mop- -
BOON. TN ; —r) ‘ ! ‘ ! R
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50. There is backwater all the way to within a quarter of 8 mile gf N amlgal,
where the Cochin Government have cut & boat canal across the sand-spit separating
it from the sea, and constructed a covered passage with tramway from this glos.e ‘llpt ;’D
the beach, as also a small landing pier. The very scrviceable oondition of this ;‘1 o
work after three years wear and tear, sHOWS that at least in that period there DAYE

been no heavy seas at this point. 7 e
51. The bank consisting of the very finest mud (Of' 8 gre
very unctious to the touch) seems so far as can be ascertained to ex.t;end T4 has 1ok
wiles along the shore from south to north, and 41 miles ont to sea, Kpdmicys
apparently shifted its position as seems to have been the case with other sl

panks, notably that which though known to have been at Alleppy someé 20 years ag0,
Porcad, and is still believed to be ptogressmg

has apparently moved 7 miles south to
gradually to the south.

52. The effect of the bank on
the first burst of the monsoon there is said to be the same
the coast ; the water is discolored and dark with the churned up mu
staze has passed this seems to settle down and becomes clear like the e ]
neighbouring sea. Some persons consider the surface has an oily v_look at this &1 o
hud others that air bubbles stems and branches of apparently submerged frees 1156 10
the surface, &o., bat of none of these statements is there any distinct p_’°°f' : ‘

53. 'What, however, appears certaid is, that the full characteristics of ;h 1sltm:dt i
i1 providing a perfectly quiet anchorage during the monsoon “efogﬁgatgf}:%&

{ill the monsoon has sufficiently advanced £0 render the water in the
l y riod the water on the bank out to sea 18

laud side quite fresh, and that during this , T e L
also so fresh, as to lead to the conclusion that such water at this time T18€8 om. f

bot:om under pressure, ; e v il g
54. The effects, however, are that the monsoon swell gradually subsides over the:
outer limits of the bank and vessels are thus enabled to run into W@Pmﬁvelx qulm];
“till water at the height of the monsoon, thus providing Cochin with an ““’“‘*‘g i
harbour during this period. - So far as can be ascertained, no surf breaks a}ong,‘ i
margins of the bank; the seas merely die away. i T L N
55. There can of course be no question that there are a number of serious draw-

enish black color ‘and
' about three

ortion of sea coverin it 18 sing\llar, ag ab
d. DBut after this
co the rest of the

merchants suffer considerably by

i i aud that :
backs to trade condueted in this mauner, dud that s on thopArt

losses of goouds exposed in the canal
of the boatmen, but the fact remains
period when all other west coast ports

66. As considerable interest at
banks alluded to exist on the coast, 10 18 |
Superintendent, Geological Survey of India, wh
mols of the mud for analysis, may be enabled to

boats, aud by fraud and carelessness o5 Al
th;t‘ th'eyyare able to carry :on.tra‘de at thp |
(excepf Porcad) are closed. . "

taches to the conditions under which
it is to be hoped that Mr. W.

the m#d b

follow up the g R

57. A chart giving general infor
and also showing sufficiently the propose
this report for facility of reference. i

it
T 54 | ‘V‘.\\‘

Ot im Ol
LA
Tty

King, Assistant o
o joined us, and seoured gome Ep arthe il

mation about the Cochin anchorageé tmdpﬂftsl“ i i ‘
d'aehéme:forvaﬁ?’?ﬁ*clﬂﬂﬂmhm ‘“:”f“‘?.“‘f?"i!‘ o
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" to bear down silt, and;in consequence,  to have bars at ‘their mouths, run during

 case the flood-waters discharged from the mouth of the Cochin backwater ought to

GOVERNMENT OF MADRAS. |
PUBLIC WORKS DEPARTMENT.

S

4th April 1881, No. 912 W.

Euildings and Roads.
Civil Works,

Read the following paper i—.

No. 15. From W. T. HOLMES, Esq., Honorary Secretary, Chamber of Commeree,
Cochin, to the Secretary fo Government, Public Works Department, dated
Cochin, 19th February 1881, No. 87.
Rererrine to the meeting which the members of this Chamber had with you and
Captain Taylor, R.N.R., on Satur ay the 5th instant, I now, by desire, have the honor
to offer the followirig observations on the yarious points which you left for further
consideration by the Chamber.
. 2. The first in order is the question whether the floods in the backwater bring
down such silt as, depositing outside the entrance, now forms the bar. The Chamber
has already cxpressed a very decided opinion that no such gilt is discharged from
the backwater, and its opinion on this point was mot in any degree shaken by the
opposite views expressed at the meeting referred to.
3, At the meefing there were produced by the Chamber two bottles of flood-
water taken from the mouth of backwater on the 4th December last. Detween that
date and the 20th November preceding there had been a fall of npwarqs of 8
inches of rain over the district between Cochin, Alleppey, and the Travancore hills, and.
the rivers from the hills being in heavy flood, there was being discharged from the
mouth of the backwater an usual monsoon flood.
4. The samples of water which weré drawn in the presence of the Master
Attendant of the Port were as bright and clear as water can be. A few particles of
substance were contained in them, but not sufficient to form the thinnest film over the
bottoms of the bottles, or when shaken up to at all cloud or discolor the water. The
taste of the water was but slightly ‘brackish, a fact which may be noted as a pro({f_ Q‘f its
being floed-water, for in the absence of foods the backwater becomes salt fo a distance
of 30 to 85 miles from Cochin. i b Akt : ;
5. The appearance of this water was not considered by you a8 atall confirmatory
of the Chamber’s statement, because (1) you deemed it probable that the gilt, being
heavy, might not be held in suspension by the waters, but by the strength of the
eurrent might be rolled along the bottom of the backwater, and 2) because inside the
backwater you had observed along the shore obstructions p oed with a view 10

‘causing reclamations by deposit gl R
6. 1In reply to the first objection, the Chamber begs to observe that such rivers
as the Hoogly, Goddvari, Cauvery, Indus, and perhaps all other rivers that are known

flood time in turbid meem,,wmch dimlopﬁie' sea for considerable distances from
shore. Inlike manner run the rivers which diseharge into the (ochin backwater.

7. But the Uochin backwater ran es from 9 to 15 miles in width, gmd over
these broad areas, some of which mﬁmﬁ 80 to 50 feet deep, the current is neces-
sarily slow, and in passing them the flood-waters deposit all their silt. If, however,
it can be urged that the current over sudh places is so strong 8% to roll heavy

fi ol

silt from the battoms of such deep pools and over steep banks, it must be admitted

that it is also strong enough to keep in suspension lighter particles of silt, in which

prosent the appearance of the “flonds from the rivers which have heen re;‘ferrgd. to.
The fact that they do not present such appesrance is proof, in the Cham ber § opinion,
that the objection of ralling silt on the bottom of the backwater 18 gntenable. |

8. With reference to the sesond objection, it may be mentioned that dprm? the
monsoon months there is of necessity wash from the lands ou the margin of the
backwater, and where there are no protective works there must be some .at;ntlon of
the shore, regulated by the strength of the current. During lﬁo;qu-tl_de,‘ t0, a cert_;uln
amount of sand is rolﬁa‘d‘i‘n from the sea along o shores, These are 1‘.hf1 mate_m;‘ s
which form the reclamations referred to, aided by mud-_egoavated by hand from the
hottom of other parts of the backwater, 1u this View, which the Chamber believes to
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. conference of the 5th instant,

e e i 1881 No. 912 W.
Posiic Worgs DEPARIMENT, 4TH APRIL 1,5'.58}., No. e T

L2 M
: 33 Mfies of the
. whanfs of Cochin beld in the O S
Proceedings of o Meeting of European and Native Mm?’;“n“s ; ffg;ﬁl%m oonsider the interests of
Municipal Commissionars af Cookin on the 11tk Fe ,mru‘yy to Government by the Local
the Native Mercantile Community in the PE‘GFG”"%E‘S {;n.m 4 ofo(‘oc:hit;.
Chatuber of Commerce for the improvemont of the Harbour s
PRESERT :
&. Bruwxtox, Esq., in the Chair.

o X & T )
Jexarpina Govizpa Goxer, Esq, (Vishno

J. H. Aspinwarr, Bs !
» EL ASPINWALL, Heq. 3 RELEE T
W. T. Hovwes, Esq. : ; Dwaﬁ_ Df;‘ axlaé,E Eaq.
@ A June. Fe Puxparing Rama by Es \
0. M. Lm . E Harrr Vasooneva Presoo, Bsq. . ;
« ML JVAPHARLE, Hsg. i i) GRQ. :
&R Om;r!’rmse’x, quq | LMKMM;}LS:E;‘; E(}?;ﬁgnm', Esq.
VEeeriug K:\KJE&%,E@Q. (Mooljee Jattah and Co.) gpmn‘l\} w.:)[m M AHA Puva, Esq
Hassany Devize, Esq. (Samjes Padomsos NN PN

i 1
and Co.} [ T. V. Pesonoe Purrer, Esg.
St e M
T Harsen Kersue, Hsy.
Hapyue Moosan Hao Hamen, Esq. (B s 35S
) T Do} {0 O. A Penprrra, Esqg.
Dinsne Ramsge, Kag, (1 arijee Ookah snd Uod | U A S
3 T ! | P. Vmyry BEsq.
ALIEE Kasava En, Hsg, ; aq I }'P};\; s, Keg.
Visanoo Kasava Banrra, Fsq. MR LA TREN AT, Tty

(s

' or harbour fmprovements,
Tre Chairman explained the details of the Chamber’s p".“p‘)s’f"‘.ls -f‘}:? i] . ;}gfer sum% discussion
and invited any gentlemon wishing for farther inh’;‘r_malﬁym to m%u'n?a ,OJ;Y [;r ,H&djae o
: od, i 1 f 3 n i A . A >
it was proposed, in behalf of the Native mercantile communi v, by
Hamed, and seconded by Mr. Veerjes Kanjee, that— ‘ e
‘* Having had explained to ns the details of the scheme for t ef ]Ci%mmerca, e
| farbour whioh has boon prepared by the Chamber of mercantile community
npiﬁion that the proposals are in the inferests of the Nativ awsad e
thels e (RO sy ?I;II;:- dues which the trade
their commu-uiuuimis to Government on the subject~ of 3 ocs;d g
of the port can bear to pay interest on the cost 01: & I-?;;aixf),ykiu bl s
confident that the interests of the Native mercantile ;c?emm‘
b6 safe in the hs ar of € erce.
be safely loft in the hands of the chamber o.i :Omm- sl
1 AT m V.
: Bplutio bt iesfing was carried unani \
The resolution on being put to the meeting &, BRUNTOVN.

R Ay \
(Sigued) Chairman.

—
e

~y T i
No. 18. REPORT ON THE COCHIN HARBOUR

i : in G.0. of 27th Deceru-
In compliance with the decision of Government cingeglid (l“,r:)c(.liin Harbour on the
ber 1580, No. 2,943 W., we, the undersigued, inspecte %

rery complete discus-
- 4th and 5th instant, and on the latter date had the advantage of a very comp

' several of the
sion of the several points at issue with the Ci)l;ambcrasz;fmﬁommeme: :
leading native merchants being also present on the ooc ) d submitted their letter,

2. Prior to our arrival the Chamber of Commerce had su

No. 81,* dated 20th January 1(?811), 03;1}111;
*&.0., No. 222 W, dated 26th Jnmnary 1881, bating the views put forward by

32, printed with
Master Attendant in his letter of the 16th Decem})el‘t 1388(})1,3‘110}111: ’sltill, lgt;er commu-
the previously quoted Government Order, and again they Secretary’s letter, No. 87,
nication explained very fully their views in the HO_IIOI‘fﬂ‘tY t points discussed in the
dated 17th instant, dealing with some of the most important p -
| - ‘ ially desired
B rnortantely Qutmander 411 Teylat, whote pecedune MuSETEC) -l
y Government, and whose adyice would have been m‘;lstdust‘:) the Mastor Attendant
oly detained in Caloufta, Ho has, however, telpggt}P eghe Cochin Harbour. = =
expressing goneral concurrence with his views regarding tl

: A ‘ jent knowledge
4. On the whole, we believe that we have obtained a suffic the question

interested in ol
of the locality, and of the views of those who ared!_ng;zs;;l:e;;st inge, and thus at
of a harbonr, to indicate the points on which futtln'eels g 55 ;ohmgbtnine the opinion
least narrow the issues in a way that will enable tov and, if necessary, of professi-
of experts like Commander A 1), Tuylor in this ;}ountl;y; S Liion

onal men in England, before commifting themselves
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will hav. ' :
e already suﬂiclently explaina S alsop?ﬁgclg ]}‘[1‘- George Robertson in 1871 .
Teatureg of the present port of
efore, at onge proceed to

3 v g e . ¥, o
which again wag 10t less thay f’-?::) 10t a less distanee than | EWO vessels anchored, as

house point, 1800 yards in g direet Westerl;; g;iles _west of the bar,
Our OWNL smal] g tection from Light-

the ba,;- 7} . : 1l teamer the
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In length, the * Dorth ang
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been fore 1 olonsoon hej
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10, My Robertson, it

th i '
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b i :
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Wl L My b

the bar seems to have
‘ﬁrevw_us year, when it
¢ 2 minimum depth in

. TOUght up by 3 diver to
;h"zg felif Or in any of the
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it ‘ ’eszf :Sndenﬂy been a backwater
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mOuth and. g 20, 900th of g |0 oTer the bur tn'the height
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TrT i hannel here may

i i previous years, though possibly the actual line of deep ¢ ts which
\ houg : x ocurrents wi

y doubt to down or refle ot (in bridge

vary a little. Holes of this character, due Do
ar‘ejifound to exist in all cases of ﬂbstrl’wtion Ii};e a ])m-‘to'lthe eﬁl;t;nta‘{’:ng the coast.
plers, &o.) are apparently very constant 1B WL S tc?he Cruz Milagre Gap
Mr. Robertson mnotices the deep pot-hole which was found a it. Numberless other
While- thers was a bar outside with only 2 feet of water on It ments based on
similar instances can be adduced, and we are satisfied that no argd bearing on the
8uch facts, as the existence of holes of this character, can hmie a;giuced by the bar
feasibility or otherwise of forming a harbour. They are IR .YII)’ no down or reflex
In front, and were thiz latter removed there would, in our Oplmugg-, inethat case fill up o
“urrents tending to form such holes, which cousequen ly wo
the uniform level of the bed throughout. ho formation of 8
15. We now come to deal with the proposals put forwardtgoi) tthz :hief result of
firet-class harbour, and in regard to this we may at once say {ha recoguition 0
the conference held at Cochin on the Hth insmt.lt’ o beeri} é(:laiwalters that may be
toncerned, as to the necessity which exists for carrying outany ot

- away the bar) info
constructed, (with a vigw to confining the ebb stream andeweop 5?&3&% be exp)ected
& depth 5 fathoms, it being olear that under no other condltmnil ring the south-west
that the harbour should prove of use to vessels of large drgughtth‘ils p%'mt it is only
monsoon or whenever there was any SW"H.' B Tope fof létter No. 81, from the
Decessary to refer to the statement contained in paragraph JO arvy 1881, where it is
Honorary Becretary, Chamber of Commerce; dated g gnn ?;to the same “dept.
ogserved that their proposals * provide a channel of 30 feet decp : it
o s 33 SR

Water, decision have alrgady been suﬂigi@ﬂy

18, The reasons which have led to this Jant of the 16th December, and . 1

~ dwelt on in the letter from the Master Atten £ the prineiple,
’ AY3E y nee o P i
that. $ho- xatopts called on to offer

not be recapitulated : but it must he observed

alters matef'iaﬂy the question regarding which ;g‘?tihaz‘; :;?)n miles of breakwater
our opinion ; as the extra expense due to the addl hon the suggested plan would
{one mile on north and the same at least south) whic t(()m line, renders it hopeless to
have to be carried out, 50 as to reach the five fathom c%:;l ;;rld po;sibiv suffice te defray
xpect that the funds derivable Solely from local UIRPOSIS © ment of India for including
the 41 per cent. on capital outlay as required by the Govern : ,

the work under the head * Productive.”

. 17: 1In the absence of a complete esbim]ﬁlt;s,:z (fll)‘easo e
€ only accepted for what it is worth, but we is view, as in their 9% "
of Commerce themselves would be indisposed 0 gocept this VieW, ntlay proposed .

f econonising on i:]:ui:sga agds iR ssential,
ud 2 thr oW
their original selieme, embracing certainly not hali tho work
1o order to bring it within their local means. ' be the least which such works

.18, From 50 to 60 lakhs would in our opimion
Would in all probability,sost, and if to this b a‘i;lef gl: Zi ordered by Govarnnﬁl;:
lnterest of money while the work is under coustructio o ‘;vay averstating the maih
%o be shown in ull like cases, we fecl weare Dot ;lntg_eyworks would cost; anﬂ?ﬂbﬁ:
When we affirm that 70 lakhsis the least amoun? whl‘i charge of 43 per gtk ﬂm&'c.
foca] imposts wonld have to meet not onlythe mte:;egnr maintenance, “"“‘*b-hsiﬁa;&unaé
480 provide medns for covering such extrs ‘«‘»h&rg hope of this being ke

Bt o N I
.

N

ini £ this kind can of counrse
mlmxll g;o think that the Chamber

T : ; 18 1
s may be necessary, for the {ufure, thersis B9 = | yegources. '
¥ from local vk as one of

sugeeated by the Chamber of Commeres, solely - seal with the ¥0 i
19. But as it is quite open to the G""‘?’;’;}eg view that the CHEE L i h
suffivient Proyincial or even Imperial m}?ﬁ?’z‘.} P(;mt out certain ©

meres have strongly pressed, we feel 36 g uﬂ to call for atteniion,
under this aﬁ'l’ﬂh‘;ﬁ of the question Si*e'm-to e i : ist of
- form to consist o

wii 3 152
OnY op i &g 1 1@ any estimal Sl
pinion be desirable to fran 5 8 oo n 168 b S hs nanly 85,

: ! : : he st ‘ the
20, Tn this seuse we will consider th llel to each © to siich goours

; nming para )
the construction of twe long breakwaters r\lﬁ‘:l";f i"agzr, 50 3 0 0onCERtY
say 400 or 450 yards apart, into 50 teet deptt &

2 f/
>y

”

p

qal indirect charges for
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 volume nop ¢ .. Preakwaters on thi
 Moouth, in spt'l:;: ity of theogtrtg.f:n %‘;‘,‘l‘ Jrould neither change the
: L&

'andin ' ‘l * Whi(.‘hﬂ] )
Beyitable tenden © Present bar has heen formed. The natural

‘ ¢
(2 Th:i‘*# of matters gg 1, an% g::dlgaf]::;erﬁe We consider be to the recon-
'/ 4heremoval of the How exists only a thl?gg:hzfr muﬁ: the same condi-
: outl to sea.

i i . entel’ing ke & bar were such ult;
8 Ve Dew g 0 ultimate] s
i Geked nght:np to t‘i?eg:;ng the sou%h?gf;;:’l% would allow of rollers,
betwoen the .. “Pilion that 11T extremity of o advance un-
ity 0 T  the entrance of sy« harbour so formed ;
gerous procesdiy, ads would be an of any vessels at such periods

versels assisted e o7 CXcepting durj extremely hag
tho Valu of ho 0T tugs.  This ooy 02 Spratprg -

rbour ag prg REDoUr as ndltion i s
and the azcﬁo Posed wOuld(ﬁa::Ifggdgeéo th Wl it i e
 the full

iHconventant Lo BS o g
Vemeh_t»:ﬁ ot 1 wharfage be in force of these rollers,

any :
“NY Practical yalue would be

hid b ‘ ' : .’ Qultias 300
3id by the (o L%, it may o
A i b vl

{ : e i :
‘ 7 he deposit of ]t brought down

by U8 on fhs
(e this 1o
"3 (;T;Ke~GOVem£g£Og ¢ which only incidestally
4t diffar Gonerl 1o Couneotod with which
e tnanth” 85 it hag 5 r‘g‘v‘m3§lqn only prior to
; d‘ ik er often necessarily
068 act gq :
b but i oo o VOTY complete settli
ﬂ*ﬁ’m ay w?&?gt do 50 wllljolly, s:nd l:'%
BN gpppiag 1 g ition of the present
Teshaty egm from the sea as stated
gen grPeclal!y during the mon-
than the moving all matters in
88 disoha 00d tide, and to suppose
Hischarged from it, is opposed

W thiy o1«
hed mjg?‘;?tleﬁt further. 8o far as the
. 0 and e‘[:r' Inay be entirely omitted,
(o n e S
ol orz,t‘l“ge surf is always striving
ablo to pegice ter the current has flowe
1 LB and kee;l;l down the ever
JENe, con-
m;gmmff’?" gt
fh&t“whime- this statement
B ! men, the explan#ﬁm of
on various, It is, howevehr

Loy ﬁ“ on this snb;ect, ¥ 1%y

such bars solely to the acton of
eadlgngn” throw up “a girdlaof light
#  Rendland of our (ngish) oousy sad

!
M N R

now issues through the |

all shipping inside the

Gonge
“equence rendered extremely

—~——

entrances to rivers form no exception.
to form a continuous line of
He does not appear to attach any importance to riv

acting on all exposed sand above, ad

e AN AN

4rst Apmin 1881, No. 912 W 9
The effect of this constant action of the sea is
' Jal rivers and inlets.”

beach across the mouths of our ti .
or currents as agents 10 the produc-

% the sulgoing current held
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uld be formed althoug

not one pariicle of matter in suspension.”

97. It only requires:a glance at any go
debouchures of all our rivers along both east and wesk coast
that, wherever the shore is made up of sand or easily moved

by rock or other obstruction, the tendenc

tion of bats, observing that ¢ a bar wo
od chart, exhibiting in detail the
on this Presidency o show
material, and i unconfined
y always is for rivers on approaching the coast
to turn suddenly to the morth, and often not for miles find an exit to the sea. i
ag weil known is due to the superior power of the south-west monsoon which by
induced sea currents, driving the sand betore it below the surface, and by the wind
vances the sand-spit at the mouth further and

further northward till a certain point is reached, when the river bursts oub agaill

gouth and the advance northward recommences. -

28. In Mangalore we have lately been able to show that the movement north-

ward of the river mouth due to this action, has apparently been pretty steady af pe
last 54 years. But without multiplying

rate of 300 feet per ‘annum during the la
instances it will probably suffice to note, 83 now clearly established— b
\sf,—that whether the effiuent stream contains material in suspension, or H%

the tendency is for a bar to be formed, wherever the forces of _the gur
ficiently neutralize each

on one side and the stream on the other su

other ;
2nd,—that the sand forming auch bar is carried chiefly from sout§1 to north
across the line of the normal direction of the debouching river. The
contention of the Chamber of Commerce, in paragraph 13 of their leiter
deposits at the ends

No. 87 of the 10th instant, that ¢ the currents and
of the proposed groynes would thus assist and not obstruet the endea-
inion not borme

vours to form a good harbour 1 ig therefore in our opl

out by the facts as now expluined.

29. Ttmay, of course, be fairly contended that there is a certain depth below

the surface at which the wave action 18 nil, and there is no sensible amount of gand in

movement at such depth, This is practically the contention of the Chamber of Com-
bservation of Mr. Robertson

merce, and it is at first sight supported by the following o
to w:armnt- eonsideration, %'iz., ﬂligt “rwer); the currentgkept together in foll str?ngﬂl
till it got into such a depth of water that the action of the waves was not sufficiently
powerful to stir up the bottom, there would be no decided bar.”
~ 80. Mr, Robertson does nof, it will be noted, say at what depth :
action may be expected to cease, and in the plan he proposes for a harbour at Cochin
he evidently considers that the groynes suggested would not reach this undisturbed
depth, as he observes that *“ a little dredging or raking”’ will be needed to preserve
the depth of channel. (In connection with thi i be parenthetically
observed that Mr. Robertson considered that the effect of the works su estyed by
himself would only secure a depth of from 0 to 21 feet at Iow water, Wi it 18
unnecessary to say would be wholly snsufficient for & first-class havbour). :
| ments, 1t would be

31. ‘Wit i ‘ ”
ithout a series of very carefully conducted expe 5 an every one,

impossible to decide this point in or sufficiently conclusive £ !

but in the paper before acll)vertéd ;%‘;uﬁr.ﬁann, thg;e is a good deal of evidence to

showé;hat ;ﬁi action is felt at depths hitherto apparently uns! ik 40
. Without overb : ‘ & with quatations, it may be sufiicle

say that among the evigg}::?;?hghfcﬁrﬁfo secns k the - banks of Nowfoundland

the agitation during storms has been bnown to affect th bottom at 8 depth of over

80 fathoms ; at St. Jean deLuz in the Bay of Biscay dver?TBO"fBﬂ;oms ; and ab Land

End the lobster traps are ﬁ-equénﬂ alled with coarse gand and shmt%le during heavy

ground swells in depths of 30 fathgrms Sir G. Airey mentions also that ground swells

frequently break in a depth of 100 fathoms. i :

83. We donot wish it for a mement %0 be understood that looking to the

general character of the seasons on the west coast, and the immumwwhxch it appears

;
i
i
i
B
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to enjoy from eyclones, that disturbance may be expected at depths such as these ; but
accepting. the fact that the south-west monsoon Sets in at times with considerable
abruptng s8 and s{:rength, we are not prepared to say that in such oceasions the sea
bottom is not_agitated at 5 fathoms in depth. In fact we fncline to the opinion that
unless there. be some very direct proof to the contrary, such may be accepted as
almost certain to be the case, especially considering the very shelving character of the
west coast, which in this respect differg materially from that found near Madras,
gug mosP of the east coast, and tha jt would therefore behoye Government to hesitate
In adopting a scheme which, perhaps 4 single season of ap unusually heavy monsoon,

54. Dredging, as we shall presentl show, is. not apnar Skl for
deepening channels situated like the one {)roposed with mo&J g;lao;?eﬂy ; :‘t?ilela;ea o
$¥posed fo mwell ; consequently if it be desired to 8ive a prolonged life to the harbour
with works of this character, if would be desirable not to stop the groynesin 5 fathoms,
but to run them out another half g mije into 71 fathomg (which is the same as that

35. We now beg to turn to the second set of difficulties whj h has nted
itself to s, viz., those which would probably be falt by every nl;ister ofp;ejgssel,
approunching a harbour of the Proposed charaoter during the south-west monsoon, or in
fact at any fime when there was & heavy ses and wind, 4

36. Tt will be remembered thyt the essence of the pro o o
: ; ‘ : : ' Proposed sche to preserve
an uniform section of channel inty deep water, o as to maintain, as,mfir mag I?ossiblt‘,,
intaet the scouring power of the effluent water, and keep the whole as clear as possible
of deposits. However the direction of the groynes might he varied, this must in the

main be the guiding prineiple so as to sustain the validity of the grounds on which

the scheme is

37. But if this be so, there must be an exposed mouth and long channel up
which the seas must sweep with uninterrupted swing, - till they gradually die away
or become dispersed by the shoals of the backwater, at the extreme east end of the
harbonr. Mr. Robertson clearly indicates this difficulty, when ‘he observes that, it

&

must be remembered  that in reducing a bar we take away a kind of breakwater in

front of an entrance and introduce a bigger wave. ” |
38, A strong opinion has already been expressed by the Master Attendant on

this point, and statements have reached us of the _extreme difficulties and dangers

which con,lparaﬁVely small craft have experienced in approaching the present mouth

g 1, though having plenty of sea room to work in and able
of the port 2 o gty @ g east end of the channel, after

nd to south-

by their small dmnghtggtgo:ﬁe;fﬁg‘p ;;uin a perfectly sheltered anchorage, noue of

ing ;hm‘:fge:h;;:m be open to large vessels entering the harbour under the
van

which a . | | Blea
P iy o s, vo w0 quts o leing o
. ' . . bun st . : i
tions from a report by 0°md Iné‘i"-f, ﬁmd 28th July 1871, vin, e
ship canal betsween Ceylon determine the accossibility of a port; is a first essential
. es od thus 20 ¢ f the Marine Surveyor. A glance ﬁ qu;'easonable
e’ m. within the prowos o hemes (for Pémban) will exp lau(ll i tion, when
part+ the sites of all sﬁ iner's skill, in seamanship an ng".lga 3 eation
exhibits the tax upon & Master Marin which were submitted to the consi i
would be the anter either of the ogenmg;ﬂ; * T am convinced that mishaps e
nmpmmmm Comrzll:?e shood the canal’s mouth when the monsoon swe
any &ttﬁmp ’ : A y é ban
current accompanied gAY thus foreseen with reference to Pdmban,
40, Teienoodios oy that he dangers o foor, 700 sl o
I ually to I S ‘ : i
wonlde bi:::'k;.ghm g e Ly - as to the impossibility of carrying ?ut_ﬂ?ﬁ’-"f;cd
Tk whiad sl lidt N L iy Wiy swell ia mioro eaily. disposed
ahnnneh;x p;ﬁ been devised for working satisfactoriy

-
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jerky movements in the vesse] must communicate themselves to the bucket ladder, and
produce strains which would very soon break up the strongest framing of this character,
Un a few quite still days, aggreguting say six weeks in the year, a dredge like the
Albuquerque might work, but it must be obvious that this would go but a small way
to meet the requirements of the case. The Albuguergue dredge with her side
anchors and cables would moreover by herself take up 800 feet in width of the channel
when at work and thus seriously impede traffic,

42. After the foregoing exposition of our views, which owing to the very able
manner in which the Chamber of Commerce have stated their case, we have found it
desirable to detail at greater length than might under other eircumstances have
appeared necessary, it is necdless to say that personally we feel ourselves unable to
recommend the scheme put forward by that body, and that consequently it is at least
at this stage unnecessary to go into any of the engineering details.

43, It does not, however, necessarily follow that the rejection of this partioular
scheme would invalidate all others, Weare given generally to understand for instance
that Mr, Parkes is under the impression from the papers sent him by the Chamber of
Commerce, that g plan by which the bar might be sheltered and then removed by dredg-
g, somewhat in the same way as in his Kurrachee harbour, might be feasible ; and
although it would probably take some time to mature a scheme of this nature, we are
not prepared to say that with abundant means at disposal, a harbour based on this
Principle might not have a good deal to recommend it. The general prineiple whether
applied in the form of a detached breakwater entirely shielding the bar from the action
of the surf or otherwise, has certainly more to recommend it than the one we have
})een copsidering, though the latter might under eertain conditions be either wholl y or
10 part incorporated with i,

44. All we are now concerned with however is whether with this new light
on the subject, it would be desirable to have the details of the scheme worked out by

Mr, Parkes.

45. Tt can hardl ¥ be questioned that the cost of construeting such a breakwatez:
out to sea as would admit of the bar being entirely sheltered, and of the whole of the stuff
being dredged out (this would be by far the cheapest part of the operations) ninst
of anything be greater than what we have before named as likely to be required in the
scheme we have heen obliged to condemn.,

% 46. The question again therefors arises as to whether any Provincial or Imperial
subsidy ean be looked for in aid of the local resources, whick would certainly be
mnsufficient for the execution of a project of the kind. The Chamber of Commerce urge
Strongly their claims for a subsidy of this character, and in the late minute by the
Honorable 8ir Andrew Clarke, the necessity of creating a certain number of harbours
of refuge along our shores, to meet the exigencies of war have heen seriouslx pressed
ou the attention of the Government of India. It appears to us, however, that it would
be exceedingly difficult to render an open place like Clochin defensible against an
enemy’s vessels, whichstealing in sufliciently close at night could easily injure the place
without running much risk themselves. Trincomalee is in fact so far as We are aware
the only harbour between Bombay and Caleutta which naturally lends itself to such
an objeet, and which would be af once perfectly secure and easy ‘of access.

47. We can only therefore say that if the Government, after weighing what we
have advanced, still consider thess claims sufliciently well founded, and there be any
probability that they will be recognized by the Government of India, it would be diffieult
to find a more able Pbrofessional Harbour Engineer for drawing up a complete scheme,
and framing an estimate of the probable cost, than M, Parkes. !

48. There would in oyr opinion be no sufficient object gained in going minutely
into a discussion of Ways and means for meeting interest on outlay, at this stage -
of the enquiry especially ae under the proposals put forward by the Chamber of Com-
merce in the letters printed with G1.0., 27th December 1880, No. 2,943 W., there are
several points involving not little complexity, regarding which our information
is incomplete. j b el it ; fi ;

49. We took advantage of our visit to Cochin to inspect the singular mud
bank at Narrakal, situated some ¢ wiles to the north, and which for the last few years
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has been used by the merchants for shipping and landing goods throughout the mon-
8OoN.

50. There is backwater all the way to within a quarter of a mile of Narrakal,
where the Cochin Government have cuﬂ; boat cahal ;lcross the sand-spit separating
it from the sea, and constructed a covered passage with tramway from this close up to
the beach, as also a small landing pier. The very serviceable condition of this latter
work after three years wear and tear, shows that at least in that pertod there have
been no heavy seas at this point.

51. 'The bank consisting of the very finest mud (of a groenish black color and

very unctious to the touch) seems so far as can be ascertained to extend about three
miles along the shore from south {o north, and 41

; . b wiles out to sea, It has not
apparently shifted its position as seems to have been the case wit;ha other similar
lb;anks, nota]:%y that \:i'h_?lch ifi.hough known to have been at Allappy some 20 years 4go,

as apparently moved 7 miles south to Porcad, and is still believe . PRGN
gradually to the south. : clieved to be progressing
52. The effect of the bank on the portion of sea covering it is :

3 t as at

the first burst of the monsoon thero is said to bo the sam. urf us in ofher parts of
e coast ; the water is discolored and dark with the churned ) AR
stage hag passed this scems to settle 0 Do e bt

. - down and bocomes clear like the rest of the
neighbouring sea. Some persous consider the surface has an vily lsok :t r:liis Oﬁme,
and others that air bubbles stems and branches of apparently submerged trees rise to

the surface, &e., but of none of these statements is there any distinct b

53. 'What, however, appears certain is, that the full characterist: : _
i idi : 2 aracteristic s tract
in providing a perfectly quiet anchorage during the monsoon ars cnil:;: fifllgrf dt};: ] DI I;l;i
till the monsoon has sufficiently advanced to render the wator

i i : - in th , th
fand gide qulw fl’esh, and that dm’lng this perio e backwater on the

d the water on the bank out to sea is
also so fresh, as to lead to the couclusion that such water at this time riseg s lthG

bottom under pressure, | ]

54, The effects, however, are that the monsoon swell gradually subsides over the
outer limits of the bank and vessels are thus enabled to run into coymparatively quite
still water at the height of the monsoon, thus providing Cochin with an unrivalled

harbour during this period. - 8o far as can be ascertained, no surf breaks along the
margins of the bank ; the scas merely die away.

55. There can of course be no question that there are a number of serious draw-
backs to trade condueted in this manner, and that merchants suffer considerably by
losses of goods exposed in the canal boats, and by fraud and carelessness on the part

‘of the boatmen, bub the fact remains that they are able to carry on trade at this

4 sther west coast ports (except Porcad) are closed.

P asigd e z:liderable inter:;:r attfaches to the conditions under which fhe mhd
56, A8 O it on the coast, it is to be hoped that Mr. W, King, Assistast

banks allude Gesligital Survey of India, who joined us, and secured Some &P

Superintendent, BEVOE | @ i may bo ousbled to follow up the inquizy.

pedp ol e eneral information about the Cochin e fxfieé
j:(; shAv:il::grtsglﬁi%gy the proposed scheme for a first-class harbour accomp

and also sho

this report for faclity ST FEICTEREE .\ R J1. SANKEY, Colouc, RE

| Chief Engineer, P.W.D.
 (Signed) J. H. TAYLOR, Liﬁm, Rf&tl:"dant
‘ ‘ aster 1h o
28&%;‘::;)' 1881. |

: _ Honorary Secretary, Chamber of Commerce,
Fl'om;Wé!:I; %gh%ns’tfsgégmmcnt, Public Works Department, dated
in, to
Cocin, 17th March 1831, No. 88. .
B ou on the 19th nltimo the Chamber has had the port inspected
‘ BINCE Mm‘m“::gny Chief Engineer of the Madras Harbour Works, and I have
‘:g %:., I;agoi? x.l»drn -,copy of his report for the information of Government,
the nono st dydpndadhy '

No. 17.
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| 2. Tt will be observed that Mr. Parkes is of opinion that the bar can be perma-
nently removed and the port converted into a first-class harbour; bus the works he
it considers necessary to accomplish this will be more extensive and costly than hitherto
il estimated. Such works, however, Mr. Parkes informed the Chamber in conference,
{ : would give Cochin a harbour equal to that of Bombay and capable of indefinite
extension at the moderate cost of dredging within the backwaster.

{}5; : 3. The cost of the works proposed is estimated at 81 lakhs of rupees, and it is
.
J

»

b

scarcely necessary to remark that this is much beyond the ability of the existing trade
of the port to provide four and-a-half per cent. interest on. But the facilities which
a first-class harbour and railwey communication would provide might certainly be
. - expected to increase the trade of the port from year to year, which would be attended
) by by an increased revenue on harbour works.
g 4. 'There may, however, be Imperial inferests involved in the conversion of this
port into a first-class harbour which may induce the Government of India to expend,
, - | without immediate expectation of interest thereon, that portion of the cost for which
y |- . - the present trade of this port eannot provide, and the Chamber begs leave to mention i

B " what appear to it a few of the more important of those interests.
¥ 5. [Tt is generally understood here that the Government of India are desirous to
have a first-class harbour or harbour of refuge on this coast between Bombay and
Ceylon, and that Marma Goa and Carwar have been recommended as suitable sites.
The cost of harbour works ‘at either of those places would be considerable, and
T ) neither place has yet a trade that could return any appreeiable revenue on the outlay.
: A railway to connect the port with the railway system of India would also have to be

construeted either as a State work or under a Btate guarantee.
6. Against Marma Goa there is the special objection that it is not in British

territory. , ; !
begg to urge in favor of the selcction of the port of Cochin as

7. The Chamber ‘
the site for such a harbour that it is more centrally situated between Bombay and

Eil (Ceylon than either of the ports na’med ; that it is already a port of considerable trade,

; being fifth in importance in India and second in the Madras Fresidency, and able to

ki pay about two per cent, interest on M. Parkes’ estimate of the cost of the required

| L H: works ; that it is probable it will seon be connected with the railway ‘syst?m of India

: 1 i at a very moderate liability by way of guaranteed interest to the British Governmen?,

d R e _and that the total cost of harbour works here might not impose on Government h

i greater liability than would the harbour and railway works at either of the other

' places mentioned, The nearness by railway of this port to the principal Military

4 < Stations in the Madras Presidency and also its nearness to Aden would seom points of
‘ o NG importance in connexion with the movements of troops, !

' N N 8. Mr. Parkes, when in conference with the Chamber, expressed a wish that his

; | j report and suggestions might be submitted for the opinion of another Marine Engi-

: neer ; for whilst there is no doubt that the Cochin bar can be permanently removed,

 ie it is possible that another competent authority might be of opinion that this could be

: ‘ . accomplished by less extensive and costly works than now projected. The Chamber

g does not see its way to making such a reference, and feels that it must now leave any

e further proceedings in the matter deemed necessary in the hands of Government. In

p . what it conoeives to be the interest of the port the Chamber yas \fentnred to urge the

. subject on the attention of Government and trusts that it will be accorded due

| U, consideration. g

} Pt ' . PARKE I he Honorary Secrotary, Chamber of Commerce, Cochin
I, : From N. PARKES, Esq., Mll.gftgd to Goﬂelﬁm i :’, % last’ ) ; )
Bl NG now carefull “ d the documents refén:ing to tbe roposed impro vement of the
. ; Harb?xfrv;f GCoohin» whiohyy%?:'ﬁve 1gid before me, having reoexveg much vnluable. mfom}ation
.{' | on the subject from various gentlemen on the spot, and having made such personal inspection as
was possible during my short stay, I beg mow to lay before you, for the information of the
Members of the Chamber of Commerce, the conclusions af which I have arrived.
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of 24 feet, and then, curyin g towards one another, terminate in 27 fest with a istance betgxyeen &
them of 900 yards or double that of the channel between Oochin and Vypeen, H:m_ng a uniform
depth of 27 feet, the new entrance would have also nearly double the sectional area of

the Vypeen channel, there would be consequently only half the velocity of current, and no
disturbance of the bottom.

The piers as I have deseribed them, one 10,600 feet and the other 11,330 feet, or each over =
two miles in length, together with the dredging of the channel, I estimate to cost 81 lakhs of
rupees. Their execution would make Coshin & first-cluse port, and utilize the fine anuhor_nge ‘
3,000 yards long by 250 yards and upwards wide, with more than 24 fest depth.' Thtyty
steamers of the largest size could be moored in this space in a singlerow of 15 on either side e
with ample width between them for passage, and in some parts there is room for double rows. B
Besides this there is practicall y unlimited space of shallower water, the depth of which conld be
incrensed to any required extent by dredging. It would likewise l:z in direct communication &
with an immense extent of inland navigation by means of the backwater. &

These advantages already exist, but they are umavailable by reason of fheir inaccessibility
from the sea.

1t is no part of my duty to express any opinion as to whether the acquisition 'of such a
harbour is ever likely to justify the outlay required for it; but it is at.any rate desirable that
the capabilities of ﬂ)m pfum shonld be known. It is unfortunate that from the nature of the
ense it is impossible to recommend a plan for a smaller measure of improvement at or propor-
tionally smaller cost. - The swell from every direction between south-west and north-west must

be reduced before the bar can be even lowered, and that ean only be dome by breakwaters two
miles from shore,

No. 18. OrpEr THEREON, 4th April 1881, No. 911 W. v

Tur Government are compelled to accept the unanimous opinion of the Chief
Engineer, Public Works Department, the Master Attendant, and Mr, Parkes that no
permanent improvement to the Harbour of Cochin is attainable except at a cost, the
interest of which eould not possibly be met by the trade of the port, even allowing

for the increase that might reasonably be expected,

2. Nor do the Government consider that such a work could justifiably be

undertaken from Provincial Funds, or recommended to the Government of India for
execution as a productive work.

5. 1t is for the Goovernment of India to decide whether the construetion of a
first-class harbour at this port is of sufficient importance from an Imperial point of

view to justify its construction without reference to financial results, and the papers
will therefore be forwarded to that Government for consideration. e
{True Extract.) =

Signed R. H. SANKEY, Colonel, R.E.,
i Secreta,ry to Govt,, P.W.D.

To the Chief Engineer, Public Works Departmex_lt.
PN %aﬁm' %ttendant.
» arine Department. i
»  Chairman, Chamber of Commeroce, Cochin.

s e ra

No. 19, ' (Docxsr No. 912 W., dated 4th April 1881.)
Forwarded.

; R. H. SANKEY, Colonel, RE.
(gL - Seorett:.ry to Govt,, P.W.D.

Exd. T. O’Connor.
Spare Copies
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& i From W. T. HOLMES, Esq., Honorary Secretary, Chamber of Commeree, Cochin, to
\ the Becretary to Government, Public Works Department, dated (ochin,
b 19th February 1881, No. 87. '
7  Rererrive fo the meeting which the members of this Chamber had with you and
S Captain Taylor, R.N.R., on Saturday the Sth instant, I now, by desire, have the honor
p to offer the following observations on the various points which you left for further
} consideration by the Chamber.,

2. The first in order is the question whether the floods in the backwater bring
down such silt as, depositing outside the entrance, now forms the bar. The Chamber
has already expressed a very decided opinion that no such silt is discharged from
the backwater, and its opinion on this point was not in any degree shaken by the
opposite views exprossed at the meeting referred to, s

3. At the meeting there were produced hy the Chamber two bottles of flood. !
water taken from the mouth of backwater on the 4th December last. Between that
date and the 20th November preceding there had been a fall of upwards of 8
inches of rain over the district between Cochin, Alleppey, and the Travancore hills, and
the rivers from the hills being in heavy flood, there was being discharged from the
mounth of the backwater an usual monsoon flood.

4. 'The samples of water which were drawn in the presence of the Master
Attendant of the Port were as brightand clear as water can be. A fow particles of
substance were confained in them, but not sufficient to form the thinnest film over the
bottoms of the bottles, or when shaken up to at all cloud or discolor the water. The
taste of the water was but slightly brackish, a fact which may be noted as a proof of its
being flood-water, for in the absence of floods the backwater bocomes salt to a distance
of 30 to 35 miles from Cochin.

F" 5. The appearance of this water was not considered by you as at all confirmatory
of the Chamber’s statement, because (1) you deemed it probable that the gilt, being
heavy, might not be held in suspension by the waters, but by(‘t‘he strength of the
eurrent might be rolled along the bottom of the backwater, and (2) because inside the
backwater yon had observed along the shore obstru_‘_ctwus placed with 2 view to
! causing reelamations by deposit of silh. i ‘

3 6. In reply to the first objection, the Chamber begs to observe that such rivers
| as the Hoogly, Godévari, Cauvery, Indus, and perhaps all ot.he?r rivers that are kno_wn
. to bear down silt, and, in consequence, to have bars at their mouths, run during
i flood time in turbid streams which diseolor the sea for considerable distances from
i. : shore, ~In like manner run the rivers which discharge into the Cochin backwater,

! 7. But the Cochin backwater rangé from 2 to 15 miles in width, and over
' these broad areas, some of which are from 30 to 60 feet deep, the current is neces-
sarily slow, and in passing them the flood-waters deposit all their silt, I, however,
§ it can be urged that the current over such places is so 35”’}18 a8 to roll h?“")’ o
) silt from the bottoms of such deep pools and over steep bfmkﬂ:_ 16 must be_admxt"ted i
that it is also strong enough to keep in suspension lighter par iicles of sils, in which ‘ '
case the flood-waters discharged from the mouth o_f the C(_)chm backwater ought to
present the appearance of the floods from the rivers which have been n’aferrqd. to.
The fact that they do not present such appearance 1§ proof, in the Ch?mber § opinion,
that the objection of rolling silt on the bottom of the backwater is untenable,

8. With reference to the second objection, it may be mentioned that during the
monsoon months there is of necessity a wash from the lands on the margin of the
backwater, and where there are no protective works there must be Bsome attrition of
the shore, regulated by the strength of the eurrent. During flood-tide, too, a certain
amount of sand is rolled in from the sea along the shores. These are the materials
which form the reclamations referred to, aided by mud excavated by hand from the
bottom of other parts of the backwater. In this view, which the Chamber belicyes to
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od ig the objection that the constrnetion of the

ref; < . ould not alter the direction and strength of present

53

ea?;:tml;fom’ the time required for it to do so being
%o allow that, with groynes thrown out to the
resent forces will remain unaltered, The bar i

= forced into mechanical suspension in the water
he coust, and then being carried by the littoral

L Where, meeting with opposing currents, the san
”ule Broynes once prolonged beyond the effect of

~Hbg action becomes, at any rate for a time

MM his report : —“ Were the current to be kept

i v‘?g"t mto such g depth of water that the action ©

to stir up the bottom there would be 10

: ttoral currents would still bring up the sand and
o 7188, increasing the breadth of the beach until the
soh o 3 end of the groynes, and would there reform 2
oo aoian must be the work of a great length of time;
h’m’ to be eroded to an unprecedented extent
med for such an extensive filling in ; and these
e by the small groynes alrcady in existence.

: Put mud, and could lend no material for the

Madras Harbour Works has been estimated, the

0?;3 dred years; and at Cochin, where thel'ebis

el oynes | 3 : a5 be

. % Water lieg;es? onger, an equal time m !
bg-in to have taken place, the profile of the

zghich the littoral eurrents would be forced
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16. Some stress was laid on what was said to be a fact that in no part of the
world had bars to rivers been got rid of. But the Chamber does not consider this to
be an overwhelming argument against the proposed works for Cochin, for in the oase
of this port the circumstances to be dealt with are not such as are met with in other
parts of the world. Cochin is an exception in many ways to every thing met with
elsewhere— £

1sf, Cochin has no river sirictly speaking, but only an opening from the
backwaters to the sea. Ey ‘
2nd. The extent of backwater which has to be filled and emptied every tide
is altogether unprecedented, thereby giving an impetus to the ebb and
flood unknown elsewhere.
3rd. No asoertainable silt is deposited.
4th. The bottom of the sea is mud, not sand, i o
dth. Cochin has both to the north and south a safe anchoring ground in smooth
water for vessels in case of weather so bad as to make it unwise to risk
_ an entry into the harbouwr. i :
6¢h. The wind during bad weather is invariably fair for ships entering the
harbour.
7th, Cyclones are absolutely unknown.
17. The Chamber, in its letter of 25th November 1880, No. 75, paragraph 16,
estimated that about one-third of the trade of the port is conducted inside the mouth
of the backwater, and allowed for the less lighterage such trade has to _hear in the
average of the lighterage paid on the whele frade of the port. The one-third includes
both British and native trade, whether omrried in British or native eraft. - The native
eraft, beiug of small tonnage, is able to come close in ghore, and s0 to a Iarg9 extent
tneurs much reduced lighterage, but-the number of such vessels 18 mpldly c}lxmx1xsl1«
Ing owing to their inability to compete with the coasting steamers, and it is only a
matter of a few years when the native earrying trade betvfreen all ports'xflglted by
steamers will practically have ceased to exist. The following figures warrant this
anticipation :-— il : :
Native vessels frequenting the port of Cochin—

F ‘ y
Ne. | Tonnage. | | ort Dues.

LR 863 45294 4,934

ol e e R e TR
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These vessels n
year. ‘ e ] ‘

18. The Chamb ‘;,f" 'having prepared a statement of the value {)f the trade
carried by this class of'::wggah during the past two years as compared with the total
value of ths trade of thie‘%poi't,‘ which, when completed, will be furwapded to you.

19, A meating of native merchants was convened by the Chamber on the 11tly
instant, when the Chamber’s proposals to Government were formally laid before them
for expression of their opinion thereon. To the most influential of the body the
proposals had been fully explained some days previously, and they, were requosted to
give them every publicity in the bazaar. At the meeting the following ;esglu{;_ton Wiis

passed, and & cerfified copy of the proceedings is attached hereto :— & = =

* Having had explained to us the details of the ssheme for the impmvemel(xt of ‘the Cochin
Harbour which has been prepared by the Chamber of Commerce, we are of opiuion that the
})fﬂposg]s are in’the interests of the nalive moreantile community and merit their, support. We
qu endorse tha views exprossed by the Chamber in thmr qommugmutmna tq Grovermyenth on the
subjoot of the dues which the trade of the port can besr to pay interest on the oost of the pro-
posed works, and are confident that the interests of the native mercantile eommIILy in this

ever venture fo sea during monsoon weather, say, for five montls in the

matter can be safely left in the hands of the Chamber of Commerce.” :

20. In considering the dlaims of the respective interests, European and native,
on Government in conneetion with the proposals for harbour improvement, it should
be horne in mind that ouly few of the principal native merchants. of Coclin reside
and carry ou business in British territory. . The majority are a'qb.]ccts of the Native
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form as in previous years, though possibly the actual line of deepﬂehanu;;'lell:;;ruwﬁg |
vary a little. Holes of this character, due no doubt to down or reflex en TIER
are found to exist in all cases of obstruction li]ie a bar‘to_ the effluent \;ra"ter ti:(: 15
piets, &e.), (are apparently very copstant in all similar casosca: %I Hhgrs 'Cap
Mr. Robertson notices the deep pot-hole which was found at the Cruz R ot
while there was a bar outside with only 2 feot of water on it. N.umanets based ot
similar - instances ¢an be adduced, and we are satisfied that no argulig‘:ru‘in on the
such facts, as the existence of holes of this charmcter, el have' au):l :d bgthe bar
feasibility or otherwise of forming a harbour. They are direotly ll:m u:iowny;) At
in front, and were this latter removed there would, in our opinion, be iwt case fill up to
currents tending to form such holes, which consequently would in tha

the uniform level of the bed throughout.

s 19, We now come to deal with t.h‘e proposals put forwarfl t{ﬁi tt}}lli f{'fggfa ?:::u?:u?’
first-class harbour, and in regard to this we may at once SB:) ﬁ s recognition of all
the conference held at Cochin on the 5th msmt}t’ e beull) uljzwatexi that may be
Concerned, as to the necessity which exists for carrying out anyl 1_'9':: away the bar) into
vonstructed, (with a view to confining the ebb stream andsweeping uld 1?1; be expeoted
a depth 5 fathoms, it being elear that under no other condmg??ii‘;in the south-west
that the harbour should prove of use to vessels of large draug this %int it is only
Monsoon or whenever there was any swell_.‘ in e tof lyt;terlz% 81, from the
Zecessary to refer to the statement contained in paragraph 4J0 ‘ zr" 1881, where it 18
Tonorary Se cretary, Chamber of Commerce, dated 20th January J

into the same depth
observed that thejr proposals ““provide a channel of 30 feet deep into the same dep
of water.?

o dy been sufficient]
 16.  The reasons' which have led to this decision have gtl{lef};ige::ﬁ)’:r”“;n q neeg
dwelt on in the letter from the Master Attendant of the 1 o of: tha pritiople,
At recapitulated ; but it must be ohserved that th;—:l acaei)[;en Tt e
alters materially the question regarding which We | a\’;! fwo T et
OBr Opinion ; ag the exten expense due to the additiona the suggested plan would
(one mile on north and the same at least sonth) thh pR Yino. sondarsik hopeless to |
have to be carried out, so as to reach the five fathom eontol:lrld o';gibljeu;fﬁoe te defray
. oxpect that the funds derivable Solely frem local ’mpgsmeiz U clft of ‘India for including
. e 41 Ii{or cent. on eapital outlay asbreq,\’nr_ed by the Gove | i
'€ Work under the head * Productive. i T e g
17, " Inlthe ahsence of a complete estimate an opinion (zf) :llﬁzll: th?tt the Chamber
be only accepted for w;hat it is worth, but-we hgve no ;'e?;;n vie;v i i
of Cmmnercé'themselves would be indisposed to aocqp ising on the' outlay proposed _fUT
sPondenco they have dwelt on the necessity of edo;l,oﬁll ogrk now seen to be essential,
their origing] scheme, embracing certainly not hﬂ& ot i
0 order to bring it within their local means. ‘

i t which such works
8. From 50 to 60 lakhs would in our gpion ?g:’;ﬁ,}:ﬁigmt charges for
irould in all probability cost, and it to this be adde %o.. as ordered by Government
~ Interest of money while the work is under construction, ';v ay overstating the matter
%-be shown in gl Tike cases, we feel wo are not ;lnt.inyw()rks would cost ; aud as the
when wo affirm that 70 lakhsis the least amount whic h il of 4% per cent, on this but
local imposts would have to meet not only the interest ¢ 8rig“‘3tena§ee, establishment, &c.,
4150 provide means for covering such extra g;harggs: for !??;l?'s being done in the manner
a5 may be Decessary, for the ?uture, there 15 RO hopf 0 lr(:soumes° (A
#uggested by the Chamber of Commerce, solely from looal resourcos:

| i at bo deal with | L

i Do ;28.1¢ s quite open to the Government o detl WLl Ty Bt ot TP
sufficient Provineig] or even Tmperial importanee, ‘ag ut certain considerations whic

“erce have strongly pressed, we feel it right fop 0“1;1 f('-) » attention, before it would in

bnder this aspect of the guestion seem to us fo cail iox Pl L
4T apinion be desirable to frame any estimate.
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‘ form t of
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22. In dealing with the first of the above difficulties, it may be as well at once
to say that too much stress has been laid by the Chamber of Commerce, on the sup-
posed formation of the bar as being directly caused by the deposit of silt brought down
by the river.

23. No weight has ever been laid by us on this point which only im_:identa_ﬂy
cropped up in reference to Vizagapatam, (the Government Order connected with xyhxch
was communicated to the Chamber of Commerce for general information only prlor-;to
our visit), the conditions of which are different, as 1t has a river often necessarily
charged with silt discharging through the mouth. .

94 No doubt the great Cochin backwater does act as a very comﬁ)lf}te s:;(ti,l:lvg
bed for silt as urged by the Chamber of Commerce, but it cannot do so wholly,

are unable to admit the argument employed by

: change the
W 1ssues through the
n formed.  The natural
€ COUSU}(‘I‘ i‘l(_! to ”l(—‘, recon-

i ' ied in from the sea as stated
ions 1 the backwater, being due to sand carrie - ‘ -
10?lamlflit1§l;2£tc;t The ebb tide assisted by river freshets especially during tltlte ;:O?n
with t“:’ugt of necessity be a much more powerful :;,1gen2h fon{'i mfi)v'l(lllg alf1 [::l:mfppoqe
15570 4 i i locity) than the flood tide, an ppos
i ter in volume and velocity) than | nd |
fgsg?:z;?n(i:ste?;? %sgc;e?ried into the backwater, than is discharged from 18, 18 opposed
a '

to all physical laws.

25. It is not,
actual formation of the bar at

X i syieot further. So far as the
ver. necessary to pursue this subject ! s
N Cochin is conc?erned, this factor may be entirely omitted,

« the existence of this, like every other bar here and else;vhere in all parts of the
:\i'&:orldv is mainly, if not entirely, due to the aetxon. of the surf, ) i
};[r Robertson observes with reference to this that  the surf is always striving
+ o the natural profile of conservancy of the shore. ..After the current has flowed
to restore tf arly a mile, it is no longer able to resist and keep down the ever
A ; : n\::erfil eﬁortz; of the waves to reform the profile of the coast, by con-
working g'“ b‘g:ch line whieh has broken through the outgoing current.”
TR b < by Mr. I J. Mann, €.E:; itis shown that while this statement
26. In a papoer 'Z.enmlal-ge;;ept,anc,e of all professional men, the explanation of
4 mesk Wit wtr'Y the establishment of bars has been various, [t is, however,
the causes loading ¥ ore i.han ons of the various authorities on this subjocf.,’ viz.,
noedless to advert 1mh(:natt;'ibut@f«; the formation of all such bars solely to the action of
Mr. D. St;ev:ansoﬂ, W, 1 he ohsorves, as is well known, throw up * 4 girdle of light
the sea. . * The waves ery l;av and headland of our (English) co

: ol ast, and the
or heavy material * * round ey

them as to the formation of the present

-
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- | entranees to rivers form no exception. . The effect of this constant action of the sea is
' to form a continuous line of beach across the mouths of our tidal rivers and inlets.”
. He does not appear to attach any importance to river currents as agents in the produc-
~tion of bars, observing that ‘‘ a bar would be formed although the outgoing eurrent held
- motone particle of matier in suspension.”’
- - 27, It only requires a glance at any good chart, exhibiting in detail the
| debouchures of all our rivers along both east and west coast on this Presidency to show
.+ .| that, whérever the shore is made up of sand or easily moved material, and is unconfined
.+ . bY rock or other obstruction, the tendency always is for rivers on approaching the coast
't ; to turn suddenly to the north, and often not for miles find an exit to the sea, This
. a3 well known is due to the superior power of the south-west monsoon which by
iﬁduced sea currents, driving the sand before it below tl}e surface, and by the wind
acting on all exposed sand above, advances the sand-spit at the mouth further and
further northward till a certain point is reached, when the river bursts out again

south and the advance northward recommences,

.. 28, In Mangalore we have lately been able to show that the movement north-
ward of the river mouth due to this action, has apparently been pretty steady at the

rate of 800 feet per ‘annum during the last 54 years. But without multiplying

_~1#§tanées it will probably suffice to note, as now clearly established—

' lst,—that whether the effluent stream contains material in suspension or not,
the tendency is for a bar to bhe formed, wherever _the forces of the surf
on one side and the stream on the other sufficiently neutralize each
other ; : I | ;

2nd,—that the sand forming such bar 1s carried chiefly from‘sout_h to north

' across the line of the normal direction of the debouching river. The
contention of the Chamber of Commerce, in paragraph 13 of their letter

Hidiit No. 87 of the 19th instant, that ¢ the currents and deposits at the ends

. of the proposed groynes wonld thus assist and. not obstruct the endea-~

SHO e vours to form a good harbour ” is therefore in our opinion not borne

i out by the facts as now explained. :
. /v 29. TItmay, of course, he fairly contended that there 1s a ce :
i 54 i;}*;%isurf?.ce‘ at which the wave action 18 (zz'l, and there is no gensible amount of sun‘d in
maoyement af such depth, This is practically the eontention of the Chamber of Com-

oe, and if is at first sight supported by the following observation of Mr. Robertson

- to warrant consideration, viz., that * were the current kept together in full strength

rtain depth below

till it got into such a depth of water that the action of the waves was 1ot sufficiently

WWM to stir up the bottom, there would be no decided bar.”

3

-

. 80. Mr. Robertson does not, it will be noted, say at what depth of water such
aption may be expected to cease, and in the plan he proposes for a harlfour at Cochin
he evidently considers that the groynes suggested unld not reach this undlstprbed
i 'depth; as he observes that ¢ g little dredging or raking” yﬂll be needed to preserve
. the depth of channel. (In connection with this remark it may he parenthetically
observed that Mr. Robertson considered that the effect of the works suggested by
imself would only secure a depth of from 20 to 21 feet at low water, which it 1s
mnecgssary to say would be wholly insufficient for a first-class }{arbour}..
31, Without a series of very carefully conducted experiments, it would be
ipossible to decide this point in a manner sufficiently conclusive to satisfy every one,
in the paper befors adverted to by Mr. Mann, there is a good deal of evidence to

| oW that wave action is folt at depths hitherto apparently unsuspected, il
r : 33 - Without overburthening our report with guotations, it may be m;fﬁment to
A ‘gay that among the evidence adduced, it seems that on the banks of Newfoundland
d o agitation during storms has been known to affect the hottom at a depth of over
f | D) fathoms ; at 8t. Jean deLuz in the Bay of Biscay over 180 fathoms ; and at Land
| ind the lobster traps are frequently filled with coarse sand and shingle during heavy
] " ground swells in depths of 30 fathoms, Sir G. Airey mentions also that ground swells
j  froquently break in a depth of 100 fathoms.
s "' 88 We do not wish it for a moment to be understood that looking to the
\g'cﬁeml character of the seasons on the west éoast, and the immunity which it appears
} e
:
g
ﬂ
:
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s 49. We took advantage of our visit to Cochin to inspect the singulur mud
- ' bank at Narrakal, situated some 6 miles to the north, and which for the lust fow Jars

has been used by the merchants for shipping and landing goods throughont the mon-
SOOI

50. There is backwater all the way to within a quarter of a mile of Narrakal,
where the Cochin Government have eut a hoat canal across

it from the sea, and constructed a covered passage with tram
the beach, as also & small landing pier, The very sorviceable condition of this latter

work after three years wear -and tear, shows that at least in that period there have
been no heavy seas at this point,

61. The bank consisting of the very finest mud (of & greenish blask solor ki
very unctions to the touch) seems so far as can be ascertained to extend whout three
miles along the shore from south to-north, and 43 miles out to sen, Tt has not
apparently shifted its position as seems to have been the case with other similar
banks, notably that which though known to have been at Alleppy some 20 years ago,
, has apparently moved 7 miles south to Poread, and ig stil] believed to be progressiug
k. ~ gradually to the south, .~ .. .

2 , 52. The effect of the bau%:;the portion of sea cove

the first burst of the mgnso?nréd' \ dig said to be the same

the coast ; the water is discolored and da ‘ up mud. i
- stage has passed this seems to settle | ’ . z:ftte;'ftgw

neighbouring sea. Some persons consider the surface has an oily look at this time

and others that air bubbles stems angd branches of :

Q apparently submergod bt
the surface, &c., but of none of these statements is there ‘myydistin rged trees rise
53.d1‘nWhut,L ?xﬂwﬁm’ @mgﬁqgmm'is, that the full ¢
in providing a perfectly quiet anchorage during the monsoon ) £ ;
till the monsoon has sufficiently ad:v;:ég:d ¢ not fully developed

the sand-spit separating
way from this close up to

) to render the water i the ba, 1 th
- land side quite fresh, and that during this period the water gp theebanikz::etl;‘o O:ea ;:
| A : also so fresh, as to lead to the conelusion that such. water at this time rises from the

M bottom under pressure,

7 T 51, The effects, however, are that the monsoon swell ually subsi "
B outorlimiteof tho bank and vessuls ane thys wanmint LT et e
e | still water at the height of the monsoon, thus providing Cochin with ap unrivalled
e harbour during this period. . So far as can he i !

: ascertained, no syrf S e el
e margins of the bank ; the seas merely die away, breaks along the

55. There can of course be no question that there are 4 number of serious drag

el backs to trade conducted in this manuer, and that morchants suffer AR ??byv 5
. losses of goods exposed in the canal hoats, and by fraud and cnraliiinsas ‘oawtﬁe by
i1 e o ot & ook iy ke able f carry on trade at this
period when all other west coast ports (exeept Poread) are ¢ A ;

: losed, °
g4 g i, Sashan t0 ‘ﬁ"g"&‘"{ﬁm under which the mud
banks alluded to exist on- the coast, it is to by oped that Mr., W. Kin : .
i Superintendent, Geological Survey of Indis, who joined us, and secured ;aimei !specmani-
~ mens of the mud for analysis, may be enabled to follow up the inquiry, i
B 67. A chart giving general information about the Cochin anch :

B¢ and also showing sufficiently the proposed scheme for a first-clags e orage and port,

bour aec :
- this report for facility of reference. =~ : ; . “Oompame:
. Pt (Signed) R. I, SANKEY, Colonel, RE,, -
i ‘ Chle:f Eﬁgineer, PWD,
o Mapass, . (Bigned) J. H. TAYLOR, Licut,, RN R,
| 23th Febrnary 1881, © |
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