


Marine Consultation, 15th February 185

From Lieutenant A. D. TAYLOR, Indian Navy,’ Commanding Her Majesty’s

Surveying Vessel “ Bheema” to T. PYCROFT, [Esq., Chief Secretary to Govern-
ment, Fort Saint George, dated Mangalore 24th January, No. 7 of 1859.

SIR,

I have the honor to forward a report upon Cochin Bar and Harbour, drawn up after my
survey ; it was my intention to have detained it until I could also send in a copy of the Chart,
but having furnished the Cochin Chamber of Commerce with copies of both in accordance with
your pem?ission, I have been requested by that body to allow them to publish the Report.

2. Copy of their request is herewith sent ; if Government will permit the Report to be pub-
lished, it would perhaps be best that you should communicate such permission to the Chamber, as
I shall for some weeks be moving about from place to place.

Enclosure No. 1.

A Report on the Bar of Cochin.

My survey shews the Cochin Bar to be a very narrow ridge of sand extending in a semicircle

from the shoal water off Vypeen point to that off Cochin point. Literally speaking the whole of
this semicircular sand is the Bar, but the Bar proper, or deepest part of this ridge, is an arc of a
Circle, the Chord of which is 600 yards, and its versed Sine about 100 yards. Throughout the en-
tire length of this arc there is on the shoalest part a depth of 13 feet at lowest water, but the
ridge baving this depth is broader in some places than in others; the fair Channel, as I shall call
the narrow part, is about 100 yards wide, and its cross section is not more than ten yards ; indeed
it I in some places so very narrow that, sounding as slowly as I could over it from side to side,
I frequently sed it, not finding less than 14 feet, (reduced to lowest water;) but on returning
over the same line and lingering about the spot I just_ hit upon the 13 feet, and thus destroyed

my hopes of having found a deeper Channel.

2. Before making any suggestions as to the possibility of improvement, I would offera few
remarks on the nature of the River Bars along this Coast.

Istly. Asto their cause.

@ndly. Their liability to fluctuations in depth.

3rdly.  The influence of the Ocean swell and currents upon them.

-

3. Their cause is the Ocean swell and the Ebb tide. The position of the Bar is determined
by the relative strength of these two Agents ; that is, the ridge of sand is formed in an arc where
the Force of the Ebb water is counterbalanced by the Ocean swell, at that period of the year
when both are in greatest force, that is during our rainy season. The fair Channel over the Bar
is of course on the most projecting part of the semicircular deposit of sand, and opposite the
line of deepest water from the River, on which line the Stream is the most rapid.

4. The set of the Ebb tide, and the direction from which the flood comes in are dependent
upon. the course of the great tidal Wave. This I have traced for the Indian Ocean, following
Professor Whewell, taking many of his data, and adding later Observations of the Officers of the
Indian Navy. I see by this that the great tidal Wave coming from the Southern Indian Ocean in
its North West Course appears to divide itself against the Chain of the Maldive Islands, aud
thence goes in two Branches; one onwards into the Arabian Gulf, the other slightly Eastward
into the Bay of Bengal. The first when past the Maldive Group seems to expand its crest as it
were, opening out as a fan, and throwing back Eastward (for the onward Course of the Wave is
of course Westward t'u]ln\\"ing the Moon and is only altered by the interposition of Islands and
Continents) a derivative Wave whose broad head makes high water at nearly the same minute at
places on the West Coast of India between the 15th and 17th parallel of Latitude ; this locality
becomes then a point of divergence, and places both North and South of it receive the Wave of
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high water later as they are more distant ; Bomba ' A :
Damau.n at about 2% coincident with Cochin ; Suym:tRi:\d: ﬁlzfa::rlc; I;;zc ‘(Lent -WIPh Mar.tgalore i
Comferm.or perhaps Colombo. A notable fact connected with the last "’ r zomcxdfgnt with Cape
the tide is k.nown to ebb and flow sometimes 4 times a day. | ex ﬂainal:}\:', portis, that there
thus ; one high water is caused by the Wave which passing Eastwa,-:l o 18 \extn.xordmary fact
the .Bay of Bengal; and 6 hours afterwards comes that Waye whose ¥ s Tu“s o
tracing ; thus there is no proper low water, for when the first mentioncsuf.se we have just been
l}ours, the flood of the second tide begins to come in; thus is the sm ell ltl;l Y has.cbbed s
.tllde gccounted for, and it is my firm belief that the great irregularit ?th 1 t ¢r rise and fall of
attributable to the same cause, though in a less degree, as here the ‘tyw(:) tidee: ldt'; :tt' Ctohchin is t:‘.zlso
» thatis the one from

the North West and the one from the South, a
their arrival at Cochin. » 1€ more nearly ough not completely coincident in

-

5. In proof of this theory of the tidal Wave we hav.
g e the £ :
comes in from South West ; at Mangalore from West ; amongst t,hea ?‘a::}(:n:l'm Sembal, thi Sood
West ; and at Cochin from North West, and to point out this latte e 1o D South

. B q g
digressed, for the set of the Ebb tide is an important consideration in devi 58 Ao _I have thus
for the bar, 1sing remedial measures

*

: 6 Another and the primary cause of the irregularity in the Cochin tides

Porauon from and the precipitation upon that immanse extent of bac.kwater renimus; 1k

and East of Cochin; for it is reasonable to suppose that the water of the ba?:;‘:vt orth, South,
aters, so quies-

cent and shallow is it, must suffer more evaporation than does the Sea with its
temperature. nearly equable

7. The Chart shews how tapering and gradually deepening i . :
West from the Cochin side of the riveu:g ; but tghe sandyon t’ni !;:Ir:)c;tllsortl;?ysrl:i\ p?(;nt projecting
br'eaches i.n it, forming so many Boat Channels with breakers on either Sidep- the-Sl e. has several
'fhe Ebb tide which sneaks out fo the NorthWest, to which direction, as [ l),nv ) ;: ?‘e ey
it has a natural tendency. Then again the flood running in from that quarter vf Wi abo:'e,
of the sandy shoal which requires to be marked by the black buoy, and on to ior“l]s g S
a stro?g tendency to set Vessels leaving with that tide. Trace on the Chanrt t;h‘}v lcllc o2
the River to the Bar and note how on reaching that ridge of shoal water tixe st e'  Sp
up t? the North and nearly succeeds in forming a good passage into the Riv ~fr'edm 5 E‘bb i
this is the effect of the strong Monsoon Ebb opposed at the Bar by the Mo:r rom that dircetion;
8. I have been thus particular in describing in this report (at th L
prolix) all these peculiarities of the River entrance which make it to d;
other Bar Harbours, in order that I may be enabled to shew that woh(tl
Port is not consequently good for another, whose position with ;
Ocean swell and currents is dissimilar. e

e risk of'its being thought
fler from most if not all
may be a remedy for one
to the concurrence of the

9. Now let us go to the 2nd and 3rd considerations the fluctuation in the depth of Ri
of River

Balzs i an.d the eftect of swell and carrents upon them, We cannot :
variation in the depth when we take into consideration that {1 e

: : : he e
up River) is sometimes very strong when there is a heayy W g v o
Yy West swell ; sometimes when the Sea

is nearly calm; and again when there may be a )

time there may or may not be a current rur{ning uzir:}:lo?xest:xeOl;]zassmhwiwe". o A
out of tl'le River we may be sure there is a great quantity of earth :;.n o0 S e e
suspension, and much of this must be deposited on the Bar “;h Ly lf atter, sand or mud,-held in
fied by the heavy swell ; thus is the Bar at such times pile(i up and (:nit(;:nsght:ﬂo: qiiaiad o

10. 'I have stated on the Chart that there is 13 feet.at low  water on tlr > 'B ¢

extreme rise and fall of tide is 3 feet, which would give 16 feet at highest tid ]eb = hﬂov."‘t i
generally not more than 1} foot so that 14} feet is the depth we miy callc e]’ i S
average; but athigh water there is frequently no wind, or the Ebb stream i‘;a:zo u{:on asf the
Vessel to get in; for here as elsewhere the stream of Ebb frequently runs for | 8 ro}l:.g or a
water is actually rising. rours  whilst the

. 0 What'is wanted is a steam Tug to tow Vessels in and out, and she may be used for the
“purpose of working a steam Rake or Dredge to deepen the Bar. Ifa Rake be worked over ;hl.n
ar on strong Ebb tides 1 hav er the
B g des 1 have not a doubt that the Channel may be deepened at least 2 feet ; [
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say 2 only, because that will redace it to the level of the shelf just inside of the shoalest ridge,
which is about 40 or 50 yards broad, and has now 15 feet atlow tide. Then we should have a
Bar about 50 yards wide with 161 or 17 feet on it at ordinary high water, and 18 feet at the
highest spring tides ; thus enabling Vessels to be loaded inside to a draught of 15 or 16 feet.
1 feel myself to be underrating the probable result when I contemplate the above improvement,
but it is better to be within bounds than to overrate the prospective advantages.

12. 1have stated above that the tides are irregular, this is the case not only with respect
to the streams of Ebband Flood but to the rise and fall ;  for the! flood stream sometimes lasts
four hours, yet we find the perpendicular rise to be absolutely nothing. I would explain this
by supposing that all the flood or incoming water had gone to compensate for some great amount
of evaporation from the extensive surface of the back-waters whose embouchure is at Cochin,
This deficiency in the vise is a source of great anxiety to the Master Attendant, for one should

naturally expect a rise coincident with an ingoing stream of several hours’ duration.

13. The only method of ascertaining what water is on the Bar is to have a standard of
height marked on some unshifting perpendicular post; a bench-mark in fact to which the sound-
ings on the Chart are reduced, such an one 1 have marked on a Pile of one of the jetties which
has been pointed out to the Master Attendant; but from the perishable nature of the Pile, this
mark is not likely to last many years; I would therefore suggest thata good Teak wood or
Iron wood Pile with a screw at heel (easily obtainable from Dowlaishweram or Beypore) be
serewed in alongside the Master Attendant’s jetty as a future guide.

14. The Bench-mark or datum level of the soundings shewn on a Chart is an indispensa-
ble condition of accurate hydrography ; but in a place like Cochin, where the sandy margin of
the shore is liable to be cut away by strong tides aided by the wash of the Sea, a stout screw
Pile of Teuak or other such hard wood will be the only permanent Bench-mark we can adopt. I
may perhaps be permitted to make a suggestion which though irrelevant to the subject of the
Bar is not unimportant to the improvement of Cochin; it is, that the River face of the Town be
properly reveted with Piling and stones, as it seems to be getting undermined by the current and
a few years of delay may re-duplicate the required outlay.

15. A good Government Pier would also be a great improvement to Cochin, for doubtless
this will be chosen as the Coaling Station on the Malabar Coast, and not Cannanore which, I
hear, is in contemplation, but than which scarcely a worse could be chosen. If the steam Rake
be adopted, 1 veature to predict that certainly most of the Steamers that are employed in trooping
may come in and Coal alongside a Pier. The “ Coromandel” may then easily enter, in fact all
Wooden Steamers of léss than 1,000 Tons, and Iron Steamers up to 1,500 Tons may avail
themselves of this excellent Port.

16. The Pilot's leading mark over the Bar need not be implicitly followed in going in or
out; 30 yards to the South of that and 70 yards to the North of it, the passage is equally good ;
and thus if the anchor boat were placed during the afternoon and shewed a light at night, a Ship
could easily go out, for the night tides of this time of year are higher than those of the day.
The night flood tide at this season is very strong “and a Ship could easily be towed in them.
The average high water depth on the Bar at night is 15 feet.

17. At the distance of 300 yards East by South from the North Buoy (as at present
situated) is the tip of a shoal between which and the Bar, (as I have noticed in the latter part of
para: 7,) the deep water turns up to the North. In entering or leaving Cochin River with an
an Ebb tide Ships frequently get set over to this bank which has a similar depth to the Bar
itsolf; and this has given rise to the idea that there was an inner Bar, or a hummock of sand, at
some distance within the outer ridge. Thus is it depicted on former Charts, and I need scarcely
add it cost me many a moment of deep but unsuccessful thought in accounting for the peculiarity.
I now believe that shoal point to be formed during the rainy season when at times the current
sets Strongly down the Coast, and meeting with opposition from the stream of Ebb, there is an
eddy formed at that locality and for some hundreds of yards to the North-East, and sand hitherto_

held in suspension is deposited.

18. I cannot help thinking that a Dredge will be better than a Rake, for the sand that is got
up from the Bar will be use(ul in Cochin where there is not a grain to spare for ballasting smail
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Craft. Buta Steam Dredge for Cochin needs careful sy
be too blufl in the bows, as she will haye to do also the work of a Tug ;
for the sand, but these will also be useful as Cargo boats, [fga Dred
mend that the present South Buoy be moved 100 yards to
two anchors and a span, not as at present with a single anchor ;
for mooring the Dredge and for pointing out the right position

pervision in the building ; she must not

barges will be reqpired
ge be procured I recom-
the N. N. W, and moored with
and then it wil] become useful
for her operations,

19. The subject of deepening the Bar, stil] more than cai be done by g Dredge alone,
may hereafter be taken into consideration, but a minute knowledge both of the set of the tides
‘and of the prevailing Ocean currents, as also of the direction from which the heaviest swell of the
South West Monsoon comes, will be indispensable to a right Judgment ; and | fear that to an
absence of such knowledge may be attributed m

ost Engineering failuges iy, experiments on Bar
Harbours.

20. It seems to be fergotten or perhaps it is not gen
communication connects Cochin with Alipee, the most extraordinay
Seas., By direction of the Governmen.t,‘l have surveyed the |atte
and appreciate its importance. Considered as
Alipee cannot be out of place here.

erally known that Backwater ang Canal

¥ and safe road-stead in these

r place, and fully understanq
part- and parcel of Cochip a brief description of

21. There is no bank outside and deep water withiy, ag peo
road-stead has a remarkably soft muddy bottom ; so soft
penetrated 6 or 7 feet deeper than a 12 pound lead. Alj
this respect, though superior to it on the who!e : for Hu
not uncommon at Coringa, are unknown at Alipee.

vantage of the former, for the navigation both to No
Rocks and sand banks.

Ple have stated, 1y the whole
itis thata Pole with which | sounded
pee is indeed similar to Coringa Bay in
Iricanes ang inundations, contingencies
In its approaches also the latter has the ad-
rth and South s clear of all impediments of

22 What was written of Coringa seventy years ago is e
Michel Topping in 1789 wrote of Coringa that .its shallow Bar .
ing the River, but he added « It s, however,. w.n.h g"reat I?leasur-e, I inform the Hondtitts B
“that, notwithstanding such hoped for admission js denied elf is a matter of
“little moment, being amply coppensated for by the safety, commodiousness, ang free access of
“the road of Coringa, a place of great convenience and security az every season of the year. It
““is true the road is open to the Sea from the North to the East points of the horizon ; hyt
““ besides that it is defended by its adjacent Shores from the effects of wings blowing from the
“remaining three-fourths of the Compass, it is.refld?red peculiarly favorable Shipping i e
““tress by the mud-banks that are so situ.ated within it as to receive withoy injury such Vessels
“as mway, through any misfortune, be driven on :c;hore. It is a common and well known practice
* with the natives of these parts, to run their shipping purposely on shoge in this Bay, iq e 8
““ secure them against the expected violence- f)f .the North East Monsoon, to which, it is true, they
“lie apparently exposed ; but from which, it is equally trye, they find themselyes efectually
“secured. And this happens, not only because they are bedded in the soft mud, Lyt because
“* during such gales as blow directly on shore, there is actually very Jig]e Sea

“of the water being diminished and its activity deadened by the accession ¢
*“ such times from the loose bottom,” i

qually applicable 1o Alipee,
prevented large Vegsels from entep-

» the exclusion its

23. Alipee being on a straight sandy Coast is defendeq on the
blowing from one half of the Compass enly, yet the soft mud rendeys ;
the fluidity of the water being diminished, and its activity deadeneq by
rises (when there is a heavy Sea outside) from the loose bottom ;

impossibility to define where the mud ends and where the wat
stisred np.

shore side against winds
t perfectly safe anchorage,
the accession of mud that
in fact there is at such times an
er begins; to such extent is it

2% Vessels might be treated in the

same way at Alipee,
i : ]
grounding them ; as a real ga!

e of wind, such as visits Coringa
the storm wave, does not happen at Alipee ; and when the breeze
strongest and the swell highest in the offing in
fathows is very smooth, and along the shore to
softest part of the mud bank there js (as Mich
during the North East gale of Decewber 1759)

but there exists no occasion for
periodically, bringing in its gtrain
s of the South West Monsoon are
7 fathoms, the anchorage * for Vessels in 4or 3}
the South of the Flagstaff under shelter of the
el Topping said of the Shore North of Coringa
“no more suif than on the borders of the Thames,
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o v v 1
i f mine ; that I have no actua
is i ly hearsay evidence o 3
5 may be objected, that this is on . y : re i
; Itﬂ'acacy of ti'lat soft mud in destroying the ;u:lbulemf {)f ngrwalve ]bu ¢ ,havhe o.n:
crin . : Gt 5 ] visi i during the South
wrh ical pta nisse by ons Su veyfrof this part of the Coast, and often visited Allll[;ee S ; s
5 i : bsr ibes to the statement of the Merchants and Ship Masters regardin
W He subseri g g
est Monsoon.

i during the entire year.
ity of the Alipee roads
the perfect security o

. d its being
Alipee ; I would recommen
ithin 200 yards of the Sea at B R
i Cawanarl mﬁ:lftzzitm S0 asy to bring its terminus nearer to the softest par
’
T 0;: S?,::-: we ‘:isnd the smoothest water along the Sea shore.
mud bank w

f Cochin, there is
Monsoon seals the harbour o :

11 of the South West i i
% Th}l;'w}len ;h:nfl‘v:heap access where Steamer'sl may tbe Cho;}ei ::: i ,per il
e i f the Coal through 32 miles costs a e
e e ba(f:kilwa(t)e ralcivni'llﬁil; be raised one Rupee peé ’Ion,fan;fll tti)a:mgi : ;x; Preimnp
saghogAentt longside the Cochin Quay fro i

1 will be landed along . e g
i}?‘:t ltha:l ﬂv]vi?:::n;vt overrate the importance of C‘ochm as a Coal Dep
I)g and,
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Enclosure, No. 2.

» 3 HOI‘I Ta Se ]
. . - IR g J e '}
te“a]l‘ A l) I A [ LOR 1 N., Comﬂlalldlll Ile: ]\4’3 esty S Sur ‘ey"l(' V essel Iuleema

59.
Mangalore, dated 17th January, No. 7 of 185!
o

DEaAr Sir,

f this Chamber for
i he Committee to express to you th.e warmdt};anic:m: iy
ey dej“e‘l dby itmfte Report upon the Cochin Bar, which has duly
m
your very able an

i i to the interests'of
is a highly important one
i inion that your Report is a ; i digicane
vy Chambe}rx lsf;foip:f]'l;:ur ianrming me at your earli; Zosve:ﬁ:xgzav;l;eer
1 the . : .
Coc}l‘c;nl'x mayaxlzybiijections that it should be printed and published by
would have

e

1859.
Orper THEREON, No. 48; dated 12th Februvary
No. 10.

Wit v w s Repo and bor
y i port on the Bar Har
of Cochl'n ogether with a communication from the (;ochm Ch.aﬂilbel'v of CiOIﬂmelce bo]i WhtOm
e ha sel ,t pi f his Survey and Report, requesting permtlss on "to print and pu sh the
had sent copies o g : :
:;tter as they consider it highly important to the interests of that port
s

~

of Marine, and to the Department of Public Works.

. " d 17th July 1858,
: Itation, No. 272, date
in Extract Minutes of Consu hin Chamber of Com.
3 Govemmffﬂt’ ]l3noard to report further on the Propf’sal of the fCI:/)[ca :-line St i
R e M'armfe Steam Tug and Rake. The Superintendent o
merce to maintain of a 5

i tion yet to be furnished.
supply at an early date the information y

‘) d ll b VV or tion Of th S I
Tae 1 1 ed n t]le Publlc i p X \ . e crew
Plle d’es(:r‘[l)ed ill paxa : 13, Whel‘e alSO will be COﬂS}dE!ed the Pl OJ.ECtS m palas 14 ﬂ“(vl l.)
a Pler ‘Or cre.atln()‘ ’a(: l”les to ]]laki]lg 'll(! l ()It a Coali lg Statloﬂ.
. . i > . q

l lle “est.()]l ara : 18 as to the preference 0 : o 4 . “a'ke w
cons (l‘el e(l Whe“. tlhe Sul)erintendeﬂt Of Mal’ine hﬂs made hls flll'ther Itep(ﬂt l{)],l(i)uld'lt be
t (=}

W
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6. The suggestion in para: 26 of Lientenant Ta
through the Resident, on the Rajah of Travancore.

»

7. The Government see no objection to the Cochin Cham
publish the Report.

ylor's Report should be strongly pressed,

ber of Commerce being allowed to "

: _ ‘ /
(Signed) T. PYCROFT, ‘ vl o ;
Chief Secretary.

Exd, J. A, Wilson,

RBIRE Lh i
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