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No. 449, Magixe, 20t Junz 1896.

GOVERNMENT OF MADRAS.

MARINE DEPARTMENT.

Reap—the following papers :—

From W. AUSTIN, Esq., I.CS., Chairman, Harbour Trust Board, Madras, to

the Joint Secretary to Government, Marine Department, dated 27th May 1896,
No. 786. “

I have the honour to forward for the information and orders of Government copy
of Resolution No. 3 passed by the Board at its meeting of the 22nd instant, and also

to enclose a copy of the Board’s Engineer’s report with four tracings of plans which
accompany the report. ‘

2. After perusal of Mr. Pogson’s report the Board is of opinion that it is
inexpedient to undertake any protective work until the statements made by Mr. Pogson

in paragraphs 18, 42, 43, 44, 45, 46 and 49 have been placed before an expert in
harbour construction and an opinion on the same obtained.

3. The Board further considers that a survey of the harbour and roadstead should
be made by an officer of the Marine Survey of India and beg the Government of India
may be addressed in view of this work being undertaken as soon as the state of the
weather permits.

Exncrosure.

Extracr of Proceedings of the Trustees of the Harbour of Madras at a meeting held at the offices
of the Board on Friday the 22nd day of May 1896.

- * * * *

From the Engineer, Harbour Trust Board, Madras, to the Chairman, Harbour Trust Board, dated
! Madras, 25th April 1896, No. 68 A.

I have the honour to acknowledge the receipt of G.0., No. 76 E, Marine, dated 18th February
. 1896, forwarded under your Endorsement
Enclosures four tracings. No. 720 E, dated 2nd March 1896, for

remarks.

2. The above Government Order relates to my report upon the soundings of the Madras
roadstead and harbour made in 1895, and contends to show that the Harbour works alone has
been the cause of the change in the depth of the roadstead and variations in the coast line.

3. To show that the Harbour is not directly the cause of the roadstead shallowing, reference
must be made to records relating to the Madras Coast years before the harbour was thought of ;
and as changes in the roadstead can be proved to have taken place then, I presume it will be
acoepted that similar changes may take place again, as there is nothing I am aware of to show
that the natural currents or the Bay of Bengal is not now acting in the same manner as it has
done for generations past, or why the changes which took place by nature before the Harbour
was built should not continue for ever.

4. From the earliest records, referring to the Madras coast line between the River Cooum
and Réyapuram, the following has been collected.

5. In 1639 Fort St., George was built, and it must be assumed that the fort was built at
some safe distance from the coast line at that date, this foreshore a few years later disappeared,
when we read of the first ** Great bulwark being built to save Madras.” :
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6. The coast line then advanced for years, and we read of it refurning again to the origina 3

 bulucark in 1652 as follows :i— ¥
© «Tuesday. 11th July 1682 The sea having for about ten days past encroached upon

Md'ﬁo;ng.uﬂmwnmuy&w n of P&%mn um«ﬁtﬂc
Keap it off; but now that instead of its losing it mightily guins ground upon us, and that without
a ipeety mhmmmvﬂlmuwthuﬁd g swallowed up, for it has
of the town and the great bulwark next to the sea side, without a ymﬂﬁmmm
" will cbrtainly, in a day or two more, yield to its violence ; it is therefore ordered with that

again for about four years and there was 1o ha
U0 Tt o g s

and north-east,

L
9

108, 7ot HERBAAT Y LU ST it
bulwark and wall ; but this mornin 3 .IB"“-ih:elﬁiﬁa'iﬁdm'aw 2

" on record up to 1687 and in 1696 it is again reported that “ fresh encroachments of the sea

510, From this date no further mention is made of the coast line giving trouble until about
125 ;mFir:ter, but during this period, it mdd%wr that the coast line advanced some three
" miles from the bulwark to a point which was called * Cocoanut Island,” referred to in paragraph
16 of the committee’s report of 1868, which reads:—
« We may, however, remark that if there is any truth in the tradition that the shore at
Madras was formerly two or three miles in advance of the present line, it must follow that the
sea which has shown its power to abrade and carry away so vast an amount of material must
have equally the power of re-conveying alike amount of material and of depositing it in the former
ition.” v
50 And in the same report, paragraph 32, Appendix H, referring to the natural changes in the
roadstead, it is written: “ This appears particularly the case at Madras, for people are now
living (186%), whose forefathers have assured them that they used to walk out on a Sunday some
¢wo or three miles to Cocoanut Island to enjoy themselves, but every trace of it has long since
disappeared.”

11. Regarding the existence of Cocoanut Island and there having been some three miles of
foreshore in front of the present coast line sometime about 1750, sets aside any doubt as to
whether the present rosdstead has ever changed in depth. There are still signs of this extensive
fmshoreorinlaud,andifeverytrweofit had disappeared in 1868, as above, the present bank,
three miles out, must be & re-formation of it again in 1896.

12. There are records to show that in 1810, there was a largo stretch of foreshore in front of
Fort St. George and upon which troops were camped out. -

13. Tn 1811 the 9 fathom line was said to have been at a distance of four miles from shore,
and in 1813 it is recorded “ the walk from the landing place opposite the Custom House to
that emporium was over & loose sand for half a mile.”

14. At this time, erosion of foreshore and deepening of the roadstead was taking },\lmo, and in
1815, opposite the Abererombie’s battery (new site for the Madras bank) “ logs of wood, heaps
of fishing nets, masulah boats, and catamarans extended to where the surf now (an

1.5. Botwoen 1815 and 1821 rapid erosion continued, and all this foreshore di 1;
and for the fourth time, the fort and town were so seriously phmtened that in 1821 it
to build another “ or third extensive bulwark, which was li miles long and 6 yards

e by o retaining wall of brick masonry also 6 yards high ; this work cost about 8

- rted
ﬁ%m P°’:‘ by Captain Cotton, to the Becretary, Breakwaler Committee, 11¢h November

re
1837,

':ﬂ:

- "9, The con ’ﬁnsaamaea,-maagﬁhmnmeamuhmmedm":mx;ta’aimi{aw_
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16. From the foregoing it is clear that the position of the shore line changed several times
before the harbour was commenced, and there is no doubt that the shore line advanced and
returned from half a mile east of the Custom House, while there is no reason for doubting the
records that it even reached three miles east of the Custom House about 1750. It is well known
that the bottom of the sea retains a natural slope, and therefore each change in the position of
the coast line must have changed the depth of the roadstead in retaining that slope, and as the
roadstead varied in depth in the past, it must be admitted that either action would take place
again with or without a harbour.

 17. The harbour might tend to hasten the nafural advance of foreshore and consequent
shallowing of the roadstead or, on the other hand, prolong the action of erosion or washing away
of the foreshore which has repeatedly taken place; but with the foregoing facts before us,it
cannot be said to be the sole cause of the shallowing of the roadstead in 1896, when deepening
of the roadstead is proved to have taken place for the first eight years after its construetion. This
change from deepening to shallowing was, I maintain, the commencement of a natural change

in the depth of the roadstead or only a repetition of what has taken place for centuries past.

18. The soundings in deep water show a steady shallowing at a distance from the harbour
where it can have no effect upon the sea bottom, and therefore, unless the sand is prevented
from reaching the harbour entrance, it may be left high and dry in a few years hence.

19. It may happen that the present period of shallowing of the roadstead may be a short
one, in which case the necessary protective works for the entrance need not extend very far to
gea ; but if nothing is done until further shallowing has taken place, it will be too late, and a
considerable depth of water at the entrance will have been permanently lost.

90. Tt has been said that the harbour is the cause of the roadstead shallowing, grant for
sake of argument that this is so in 1896, but what caused the foreshore to advance beyond the
osition of the present harbour in former days when there was no harbour, the answer can only
Ee nature, and as the natural currents, which still exist, caused this change, why should they not
continue to be the cause of re-forming the foreshore and shallowing the roadstead.

21. Becanse the foreshore has been advancing since the construction of the harbour, it is
not necessarily the cause of it, and this theory is completely upset by the fact that in 1835 Sir
A. Cotton projected a breakwater, extending out to the 44 fathom line, which should have accreted
foreshore to the south of it in the same manner as the south pier has done ; but the reverse action
fook place as the roadstead was at that time deepening. The foreshore between the bulwark
and the breakwater disappeared and loft the breakwater detached from the shore (which wrecked
it), and erosion continued so rapidly that Madras was again, and for the fourth time on record,
in danger of being washed away. =

99 (Oolonel DeHavilland was then directed to extend the bulwark to Réyapuram, and did so
which work is known as DeHavilland’s sea wall, and can be seen intact to this day. d .

93. From 1854 foreshore accreted in front of this wall to some distance, but in 1865 it
had all disappeared again ; and there are persons now in Madras who can remember the waves
washing over the above wall and upon the beach road in front of Messrs. Arbuthnot & Co.’s
jpermises,

24. The shore line then steadily advanced previous to and up to the date of the commence-
ment of the harbour; deepening of the roadstead then commenced and continued till 1889
(eo sections at entrance of harbour); but since 1889 shallowing has taken place everywhere
out to sea, and in the deep water to the north of the harbour. :

95. At a point 5 miles south of the harbour and at a distance where the harbour cannot in
any way act upon the foreshore or roadstead, the high water line has advanced exactly 317 feet
between March 1892 and March 1896, which is nearly as rapid an advance of the shore line as
there has been near the south pier.

26. Paragraph 21 of the Committee’s report of 1868 gives the following information which
ghows that similar changes took place before the harbour was commenced: “ Every one who
remembers Madras ten years ago (1858 to 1868) will recollect very well that only a very narrow
strip of sand was then found lying alongside the breakwater at the beach road, and that the surf
in many places and often came on to the bulwark by the roadside over the narrow strip of sand ;
and further that often the sand was swept away and the groynes and bulwark left bare; all of
which shows that the surf broke close to the beach road at that time ; all this is now c]’mnged
(1868) ; the groynes and bulwark are at this time entirely covered with sand and in many places
the sand-banks extend far beyond the ends of the groynes.” »

97. The information collected from the above records, and the finding of clay and
&o. (hereafter referred to), at over 2 fathoms below the present bed ofﬁt'lwlegs—ga, i:y p%?nﬁwiv%;}::e,
the depth of water has remained the same within a few inches since 1876, or immediatel
before the harbour was commenced, proves that the roadstead does and has changed in depthy:
and that the present shallowing of the roadstead is only a repetition of what has taken place i1;

the past, or vessels would not be found at 12 and 15 feet below the present bed of the sea inside
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ing on the bed of ¢la on which tho diver of 1868 is reported to have walked
was a de _dgbmfﬁd"a okybomhlsw,&aohnw,udwh
8o that between the per M%Ommiﬂeo’mdof 1868

n years, the roadstead Mowed 12 to

o the

y e

oy 1

0 oA A oy 647, dated F72h Earch 1808, paregreph9;
i 0’ ““dmﬂymmmuﬂmmswmﬁemqa ' w 8
T i .“‘m., 1 r_rta : .

' ekaihing would be observed from the steady and regular in n the dis-
tances between the contour lines that there is some action of &emM‘%’ﬁ
l:@(@'mv‘.""““me@m),mdit:ioﬂdbewpumhepfmmnmmﬁ* b
28, No statement could bo clearer, and instead. of tho Committeo’s report being opposed to
my views (vide G.O., No. 76 E, under mﬂw):nfﬁt:;dm m sh;ns y supported. fw mo'd pf
" 99. The remark that thero was to bo fonnd a varying depth of § feet of sand at the iron

o o oo Ly o crted a1 Mo tha th irom per piles wero ouly serowed
§ il 3] e, sl bt Mot tF B feoi- oF ‘Ui mmmly]%

( - 34, Statement A.—1f the diver found the sea-bed to be one of clay, beyond a

!
|
|

»- y '-t' I E nee 'W_ 34 ( “IEYG[‘ oy = bt _} ,.“ wd l. b ] - anl 5 M
glgbeiuw&embed. Recent éxgaﬁﬁ@e'oi' *-aoﬁmoimwmdm& ‘hh.@%
at the piles with so little hold in t o ground as 5 foet at times, could have withstood an ]

‘yough sea, much less the eyelones which it has done. ‘
" 30. The points therein referred to have already been dealt with, but paragraph 5 |
80 Tod what is supmlto be a Ph 107
feet in the Committee’s report. This is easily
explained, as the reference to the “ shore” d 08
ot mean the length of the pier, which is longer than cither dimensions given in the report.

Parsgraphs 1 to 6, G.0., No. 76 E.

i +30 ‘ﬂ
" 31. The “shore” means tho high water mark which was 900 foet from the pier head ir
1868, lbnt the 1,010 feet toshore” is the * high water line” as eyiglaneed by som{';:: ug
periodically «for g series of years” which means the average ition of the shore line from
the pier head * over a series of years,” while the 900 feet was the position of the “shore” at &
fixed date, viz., September 1868. .
49, The length of the iron pier remained constant, and was 1,091% feet in length from the
day it was completed.
33. It will be seen from the Committee’s report that the remarks upon the changes in the
: roadstead relating to harbour were wholly
based upon the report and evidence of a single
diver a Mr. Shilleto, and as this diver’s evidence
can, from a better and longer knowledge of the eoast and roadstead (extending over 21 years’
experience from regular diving and surveys), be proved to be wrong in two of the three points put
forward, I based my arguments upon facts and recorded soundings, and did not refer to the
diver’s statements, although in statement A he was correct, and his evidence supports my
gtatement, that the roadstead shallowed before the harbour was built. Mr. Shilleto reported to
, A.—That the sea-bed was of hard clay from 6 fathoms outwards, &e. (in 1868) ;

Paragraph 7, G.0., No. 76 E.

B.—That the roadstead was without any eurrent from 7 fathoms outwards ; and
¢.—That no movement of sand took place between a depth of 6 and 11 fathoms.

i depth of
6 fathoms in 1868 (and there is no reason for doubting what he could y see) th:ﬂ! fact
proves that the roadst “ varied in depth before the construction of a harbour” as at & depth
of 6 and 63 fathoms 1n 1876, 1881 and 1896 the sea-bed was, and has ever since been, 0n® of
sand for a depth of 12 feet, and not of clay. ‘

95. When screwing down moorings in 1881 in 4} fathoms of water, and again in 1 6 the
gea-bed was found to be one of sand, and this formation continued varying from a d - of 12 to
even 15 down, and it was below this depth of sand that the original clay bottom of 1868 was et

m
with at 63 fathoms down, and this shows a shallowing of the roadstead by 12 feet between 1868

and 1876. " :

36, At one of the moorings in August 1881, a wrock was struck st 7 foet below the bed of
the sea, and its leck and hull were passed through at 12} feet down, and the original clay bottom
of 1868 nponwhiﬁh the wreck was resting was then entered ; therefore, it is here again F""‘l
that the;‘e was a bed of clay at 6 fathoms n 1868 or earlier, for a wreck to be found upon it, and
which was subsequently buried in 12} feet of sand, before the harbour was commenced.

int & mooring scrow was put down (in 1896) in 6§ fath § water where
mbﬁ':;gmth}:hﬂbw was of sand. Ammmddbmﬁ'bmw
the sea- W'mk,ndbytho force of the water pnmpaddorn,meulloglﬁf
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rod-wood were washed'up ; and a log 5 feet long was brought up by the divers, which is in m

ssession.  Several logs of timber were in this way moved, and on the screw being shifted westi
ittle it slipped off the wreck and struck the clay which was met with at a depth of 15 feet below
the sea-bed, when it was penetrated to the required depth.

38. At this point, when the clay formed the bed of the sea in 1868, there must have been 9
fathoms of water over it or 54 feet ; and as there is in 1896, and was also in 1876 (before the
harbour was built), only 64 fathoms of water = 39 feet over the same spot, 15 foet of sand must
have accumulated in the 8 years, 1868—76, previous to the construction of the harbour. There-
fore the above shows that the 9-fathom line of 1868 varied without a harbour; and that the clay
bottom, was onoce the bed of the sea, cannot be disputed, since vessels and timber have been found
lying upon it.

39. On the 16th March 1896, when putting down the 46th screw inside the harbour in deep
water, where the depth has not changed more than a few incles since the harbour was commenced.
T struck the bed of clay (samples of which I have_) at 12 feet below the present sea bottom,
the borer then penetrated hard clay for a depth of 15 feet, and at 27 fret below the present bed
level, the borer rested upon something bard, like iron, which cut into the brass rose, I was working
with. There was therefore metal or something hard at a depth of 60 feet below water level, viz.,
33 foet of water to present sea bottom ; through 12 feet of sand and shells, and then through 15
feot of hard clay, when this obstacle was met with. I have repeatedly bored through sand and
olay to a depth of 64 feet insido‘ the harbour and never bqfore met with anything harder than
clay, after entering that formation. I therefore do not believe it was rock, but if it was a wreck,
the olay must be a formation from silt before the harbour was commenced.

40. On the following day another serew was being put dawn at about 500 feet nearer shore
and the same stratum of clay was struck at 11 feet below the present sea-bed, and clay continued
for a depth of 16 feet, when sudden'ly‘space or a sort of a pulp was met with, and the borer sim-
ply dropped 3 feot, which was the limit to which it could be lowered, as unfortunately the other
lehgths of piping were on shore. :

41. Four days later another screw wa3 being sunk 200 feet south of the last position, and
after passing through a depth of 12 feet of sand and shells, the clay was met with, which was
pierced for a depth of 10 feet, when the borer again dropped mto something so soft that it drop-
ped 7 feet without any resistance. _From the softness of the material, or space entered, it appeared
to me to be a wreck buried in silt, like clay, and that the vessel had since rotted away leaving
space. Had the formation above 1t heen sand, the space would have filled in, but in clay, I believe,
the form of a vessel would remain as space after the timber had rotted away, and mango wood
would in a very short time rot into a pulp such as met with ; but how or when a vessel got below
the clay to a de'pth of 60 feet below the sea level, where _there 1s now, and was in 1876, only 33
foot of water must remain a mystery, but the fact remains, and I can at any time find the spot

n.

L 42. Tn putting down the moorings both inside aqd outside the harbour, I have never found
the clay nearer the present sea-‘bed than 10 feet, and in most cases 15 feet ; I therefore think it
conclusively proved, with the discovery of wrecks and timber at that depth, that the roadstead
has varied in depth as far asin 10 fathoms of water previous to the construction of the harbour,
The Committee’s report of 1868 contains the following : * it must follow that the sea, which has
shown its power to abrade and carry away 8o vast an amount of material, must have equally the

ower of re-conveying alike amount of material, and of depositing it in the former position " which
is now taking place.

43. Statement B.—1t was reported in 1868 that “ there was no, current beyond on a depth
of 7and 8 fathoms.” I have at different dates made current observations at each fathom of depth
as far out as 9 fathoms, and not only found strong currents but sand travelling with them, as
proved by an arrangement 1 made for bringl%. up water at various depths, where and when a
diver could not be conveniently sent down. '1th the water caught near the sea bottom, fine sand
was also caught, which was in suspension with it and moving with the current.

44. In 9} fathoms the current was found to be so strong that the divers could not keep their
footing unless they knelt down, and I can at any time prove that the currents extend down to
the bottom of the sea. Mr. Shilleto, the diver, was therefore mistaken in his evidence, which misled
the Committee. :

45. On the 7th March 1896, while sounding in 10 fathoms of water, I observed a strong
ourrent passing over the spot where *“Cocoanut Island” must have existed, from the distance
o bearings given of it, referred to in paragraph 10 of this report, taken from the Committee’s
report of 1868.

46. Tt was stated that no trace of this land, or advance of 3 miles of foreshore, remained in
1868, bat now, in 1896, I find a shs.zllowing of a fathom at 21 miles east of the harbour entrance
with deeper water east and west of it. The bank is in 10 fathoms of water, and appears to extend
south, where less water ora higher bank is found. Opposite the entrance to the harbour the bank
;s about 600 feet wide and from the soundings and material brought up, the hed of the sea is
found to be of coarse sand and shells, much worn by movement. '
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Jforeshore adpanced and return

No. 449, Maxize, 20tu Juxe 1896. 7

uming that the roadstead deepened to 18
Paragraph 11, G.0., 76 E again until 1889 due to the % partial ec?ni’t:l?i
Pl :lellsog }he harbour,” as in 1882 the harbour
over eighteen months, and therefore, if the harbour was rf;s‘;ﬁnﬁ;'{',lg’ gzirﬂl:: g oebeen. completed for
stead from 1876—82 and until 1889, that action would certainly have continu im?hg of thexoad-
walls conld not act in two different ways ; but the deepening being tempor eas % lskday as the
that some other stronger a ent commenced its work about 1889, wh’ioﬁ ‘h::{;ontge m:; e ! ity
the natural shallowing of the roadstead ; and as the roadstead is known to have sh:ﬁlow(sn oe,(imr,
od before the construction of the harbour, there can be no rea’.s?; wtll:;

59. There are no grounds whatever for ass

it shonld not do so again.
60. The plan from which the measurements referred to in paragr :
been made to the 8-fathom line, and inferences drawn, is in:o:-?ect i tigh g} ?f?.é 97'56 E.,, have
mistaken for 1593, and 1889 for 1886. - ; y ‘has been
inal surveys, it will be seen that the 8-fathom line steadily came back

61. From the origina
towards shore, showing a deepening of the roadstead until 1889 as follows :—

T end of iron pier to 8-fathom line in 1876 was 2,568 feet.

Distance from
» » ” » l:Jl 1882+ ,, 2,628 ,,
- » » s o in1886 , 2468 ™
5§ " » ”» 1.11 1889 P ‘1,398 o
” ” " » m 1893 1" 2,768 "’

» 3 ” in 1896 by 2,973 @

that, whether due to the deepening of the roadstead to 1889, or any

It is therefore o}learb T AL

d ine effects the harbour might have had, that a change to shallowin, ‘
8 t1e DATDE : g took place from 1889
and my contention1s that if the harbour was the cause of this deepening, it would h i :
iy sl o

but since 1889, the roadstead having shallowed again as it has
deepening action the harbour walls may have had, and therefore the rog,gest,ea’ had! i?::gméagz

the present shallowing, and not the harbour.
62. The soundings across the entrance also show an increasing depth to 1889, but a bk

shallowing since as follows ==

”

' De, H. M ;
8. L.

*

10
previ 1‘13.1;9 commencement of

Depth at position of entrance
' 1876 = 48 6"’\

harbour 1n M RERIER T, JET SIG
Depth at position of entrance during construction of .
Bachont 15 ik cinues A0 L raus el fo I VG ergioaay g
'\ . Depth in centre of entrance after completion ane LR AT RN TS WU P Th -
AT Do. do. ioml uiigng Loagtgns 0wt A
Do. do. y MOS8y ot '
\ Tho do. ss e S0kl rpahguadl arlige
]l). after 26th Oﬁwber e ree 1893 K—3 47’ 0"_
5. e after January s i drm s L ARDG, = 477 o"'
Do. after 21st January - ... e 1896 = 44’ 5”
Do. after 27th March ... . ..., 1896 = 44’ 07

63. The 8-fathom contour line has mpved east by 205 feet between 1893 and 1896
shallowed by 3 feet in three years, and being so near the harbour walls, may or ma 2
of the 9 and 94 fathom lines to nearly § of a milz :;;2 :;

~ jnfluenced by them, but the shallowing
be due to the harbour.

the harbour entrance, cannot be said to
64. Tt is certain that the harbour entrance is rapidly shallowing, and if measures are n ;
e No

taken to prevent it from doing so, in less than eight vears (at the y
vessels will not be able to enter the harbour, unless the roadstead wmf’&fﬁiﬁgﬁf 'oiuih::}glma:gl)
#hs ch

a change takes place, nothing but a groyne as proposed can sa
harbour from closing. ‘ it any foom of entrance to the
65. All soundiugs &

Paragraph 12, G.0., 76 E.

ailable in this office have been plotted in the form of seotio;s; wln h
show more readily the variations in the roc:i
:E:aﬁ a;;:};evxous K),fand since the eonstruction o;
bl 5t A our. i
taken for the Committee in 1865, and it is quite likely there had not ‘?é?;d};%%hwg;’ ' the
59, but as there appears to have been no record made of them iz tll:ég.}o?h‘lth;
o

roadstead since 18 ) :
a chart, they are useless for comparison and must be ignored. The Committeé refer to ther

follows :— .
« Soundings taken under the orders of the Master Attend«nt, whi 4 ok
resul sc1 ttend mt, whi itt
ts as the published chart by Lieutenant S’w'an'ey ?; 01%%90 :?hereml is mw&;

sitting, give the same res
strong ground for believing that beyond t}xe 6-fathom line there is no semsible variation im the
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[Here enter No, 450, Marine, dated 20th Juno 1896]
. (True Extract.)

(Signed)  D. MCNEIL CAMPBELL, Colone, RE,
Joint Secretary to Government,
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MARINE DEPARTMENT.

LerrER—Iirom
: Tup Hox'sue Cooxer D. MCNEIL CAMPBELL, R.E,
Joint Secretary to the Government of Madras,

Marine Department,
To
Tgz SECRETARY o tHE GOVERNMENT or INDIA, "
3 MARINE DEPARTMENT.
Si,

1 am directed to request that arrangements may, if possible, be made at an early
date for a careful survey, by an officer of the Marine Survey of India, of the harbour

and roadstead of Madras, the gradual shoaling of which within repent years has been

brought to the notice of His Excellency the Governor in Council.

R ; ; 1 have the honour to be,
Bir, - g
. Your most obedient servant,

(Signed) ~ D. McNEIL CAMPBELL, Colonel, R.E,,
Joint Secretary to Government.

OOTACAMUND,
20th June 1896.

Exd. T. K. Narayana Aiysngar,
Spare Copies




MARINE DEPARTMENT.

3

Lerrer—to
. "
> Tae Rienr HovourasLe THE SECRETARY or STATE ror INDIA,
Lonpox.
» My Lorbp,

In continuation of our despatch No. 5z, W., dated 7th April 1896, we have
the honour to forward, herewith, a further communication from the Engineer of the
Gl S Harbour Trust Board on the question of the shoaling of the harbour and roadstead of
o Madras, and to request that the matter may be placed before the Consulting
: Engineer in England for consideration, and discussion with Mr. Pogson. We have
meanwhile asked the Government of India to arrange, if possible, for a careful
survey of the harbour and roadstead being made by an officer of the Marine Survey
Department. 1

We have the honour to be,

My Lord,
Your Lordship’s most obedient, humble servants,

(Signed)  A. E. HAVELOCK.
, N D N ) sty
(i 3\ GROBE.

Ooracamuo,
20th June 1896.

Exd. T. K. Narayana Aiyangar.
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Mapras, 25th April 1896. |

Tae ENGINEER,
Hargour Trust BoArp,

MADRAS.
To
Tae CHAIRMAN,
Harsour Trust BoaArp,
Madras.
SIR, g .
I have the honor to acknowledge the receipt of G. O., No. 76 E, Marine, dated

i il Foscivgs 18th February 1896, forwarded under your Endorsement

No. 720 E, dated 2nd March 1896, for remarks. ‘

9. The above G. 0., relates to my report upon the soundings of the Madras
Roadstead and Harbour made in 1895, and contends to show that the Harbour Works
alone has been the cause of the change in the depth of the Roadstead and variations

in the Coast line.

3 To show that the Harbour is not directly the cause of the Roadstead shallow-
ing, reference must be made to records, relating to the Madras Coast, years before
the Harbour was thought of, and as changes in the Roadstead can be proved to have
taken place then, I presume it will be accepted that similar changes may take place
again, as there is nothing I am aware of, to show that the natural currents, or the Bay
of Bengal is not now acting in the same manner as it has done for generations past,
or why the changes which took place by nature, before the Harbour was built, should

not continue for ever.

4. Trom the earliest records, referring to the Madras Coast line between the
River Cooum and Royapuram, the following has been collected.

5. In 1639, Fort St. George was built, and it must be assumed that the Fort
afe distance from the Coast line at that date, this foreshore a few

was built at some 8 | .
years later disappeared, when we read of the first * Great Bulwark being built to

save Madras.”
6. The Coastline then advanced for years, and we read of it returning again to
the Original Bulwark in 1632, as follows :—
« Tuesday, 11th July 1682 The sea having for about 10 days past ”

«« encroached npon this town, and we, hoping, as it is usual, that it would ”

s .
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«which has shown its power to abrade and carry away 8o vast an”
« gmount of material, must have equally the power of re-conveying  alike M
« gmount of material, and of depositing it in the former position.”

And in the same report, para. 32, Appendix H, referring to the natural changes
in the Roadstead, it is written.—¢ This appears particularly the case
« ot Madras, for people are now living, (1868), whose forefathers have”
« gssured them that they used to walk out on a Sunday, some two or”
« three miles to Cocoanub Island, to enjoy themselves, but every trace of £
« it has long since disappeared”. '

11. Regarding the existence of Cocoanut Island and there having been some
three miles of foreshore in front of the present Coast line sometime about 1750, sets
aside any doubt as to whether the present Roadstead has ever changed in depth.
There are still signs of this extensive toreshore or Island, and if every trace of it had
disappeared in 1868, as above ; the present bank, three miles out, must be a reform-
ation of it again in 1896.

~12. There are records to show that in 1810, there was a large stretch of foré-
shore in front of Fort St. George-aﬂd upon which troops were camped out.

13. In 1811 the 9 fathom line was said to have been at a distance of four miles
from shore, and in 1813 it is recorded “the walk from the landing place opposite ™
 the Custom House to that emporium, Was over a loose sand for half a mile”.

14. At this time, erosion of foreshore and deepening of the Roa.dsfaead was
taking place, and in 1815, opposite the Abercrombie’s Battery (new site for the
Madras Bank) ¢ logs of wood, heaps of fishing nets, masulah boats, and catamarans "'
« extended to where the s}}r{ now breaks (in 1864)”. 3

Yo Between 1815 and 1821, rapid -erosion continued, and all this: foreshore
disappeared ; and for the fourth time, the Fort and Town were ‘go seriously threat-
ened, that in 1821, it became necessary to build another, ¢ or third extensive bulwark,”
« which was 13 miles long, and 6 yards high, supported by & retaining wall of brick ”
« masonry also 6 yards high ; this work cost about 8 lacs.” Vide Report by Captain
(Cotton. To the Secretary " Breakwater Committee, 11th November 1837.

16. From the foregoing it is clear that the position of the shore line changed
several times, before the Harbour was commenced, and there is no doubt that the
ghore line advanced, and returned from half a mile Bast of the Custom House; while
there is NO reason for doubting the records, that it even reached 3 miles East of the
‘Custom House about 1750. It is well known that the bottom of the sea retains a
natural slope, and therefore each change in the position of the Coast line, must have
changed the depth of the Roadstead, in retaining that slope, and as the Roadstead
varied in depth in the past, it m'ust be admitted that either action would take place
again, with or without a Harbour. ik

17. The Harbour might tend to hasten the matural advance of foreshore, and

consequent shallowing of - the Roadstead, or, on the-other hand, prolong the action of
eposion or washing away of the foreshore, which has repeatedly taken place, but . with
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Line has advanced exactly 317 feet, between March 1892; and March 1896, which is
nearly as rapid an advance of the shore line as there has been near the South Pier. .

96. Para. 21 of the Committee’s report of 1868 gives the following information,
which shows that similar changes took place, before the Harbour was commenced.
« Every one who remembers Madras ten years ago, (1858 to 1868) will recollect b
« yery well that only a very narrow strip of sand was then found lym§ a,longs'uiet
« Brealswater at the beach road, and that the surf in many places, and often, came on”
“to the bulwark by the roadside, over the narrow strip of sand ; and further, lﬁh"
““ often the sand was swept away and the groynes and bulwark left bare ; all of whic

« shows that the surf broke close to the Beach Road at that time, all this is now ”
« changed (1868) ; the groynes and bulwark are at this time entirely covered with v
¢ sand, and in many places the sand-banks extend far beyond the ends of the groynes.”

97. The information collected from the above records, and the finding of clay
and wrecks &c., (hereafter referred to) at over 2 fathoms below the present bed of the

at points where the depth of water has remained the same within a few #nches
since 1876 ; or immediately before the Harbour was commenced, proves that the Road-
stead does and has changed in depth; and that the present shallowing of the Road-

stead is only a repetition of what has taken place in the past, or vesse!

found at 12 and 15 feet below the present bed of the sea inside/the Harbowr, and lying
on the bed of clay on which the diver of 1868 is reported to have walked upon. Where
there was a depth of 51 feet and a clay bottom in 1868, there is now and was in 1876,

39 feet, and a sandy bottom, so that between the period of the Committee’s report of

1868, and the commencement of the Harbour in 1876, or in 8 years the Roadstead
shallowed 12 to 15 feet, viz., the 8§ fathom line of 1868, became 6% fathoms in 1876 ;

and to further support the fact that the Roadstead did change, without a Harbour ; -

and that the sea-bed was not always uniform, I refer to the Committee’s Report, G. O.,
No. 857, dated 17th March 1868, para. 6, of Appendlx C wherQHJtP clea.rly stated

that Lieutenant Sweney’s Survey. : Busiy

« On examination it would be observed from the steady and ragulwr increase
« in the distances between the contour lines, that there is some action of the water in ”
« the bottom, as far as the chart extends (nine and a half fatkoms) and it would be
« well to keep this fact in mind.”

98. No statement could be clearer, and instead of the Committee’s report being
opposed to my views ; wide G. O., No. 76 E, under reply, they are therein most

strongly supported.

99. The remark that there was to be found a varying Hepth of 8 feet of sand at
the Iron Pier Head can hardly be credited, as it is known fha.t the Iron Pier Piles
were only screwed down to 13 feet below the sea-bed, and therefore if 8 feet of this
depth, was known to be variable, no Engineers would have been satisfied, with at
times there being’ only 5 feet of the piles below the sea-bed. Recent experience of the
action of storms at Madras, makes it impossible that the piles with so little hold in the

round as b feet at t1mes, could have withstood an ordinary rough sea, much less the

Cyclones which it has done.
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'3’7. At another point, & Mooring serew Was put down (in 1896) in 6} fathoms

(;f water where the sea-bed inside the Harbour was of sand. After the screw had

been sunk 73 feet below bed level, it struck upon 2 buried wreck, and by the force of
washed up ; and alog 5 feeb

thewater pumped down, several logs of red-wood were
long was brought up by the divers, which is in my possession. Several logs of
timber were in this way moved, and on the screw being shifted west a little, it slipped

off the wreck, and struck the clay which was meb with at a depth of 15 feet below

the sea-bed, when it was penetrated to the required depth.

3. At this point, when the clay formed the bed of the sea in 1868, there must

have been 9 fathoms of water over it, or 54 feet ; and as there is in 1896, and was also
in 1876, (before the Harbour was built) only 6% fathoms of water,=39 feet over the
same spot, 15 feet of sand must have accumulated in the 8 years, 1868-76, previous
to the construction of the Harbour. Therefore, the above shows that the 9 fathom
line of 1868 varied without & Harbour ; and that the clay bottom, was once the bed
of the sea, cannot be disputed, since vessels and timber have been found lying upon it.

39. On the 16th March 1896, when putting down the A6th screw inside the
- Harbour in deep water, where the depth has mot changed more than a few inches
since the Harbour was commenced. 1 struck the bed of clay (samples of which 1

have) at 12 feet below the present sea bottom, the borer then penetrated hard clay

for a depth of 15 feet, and at 27 feet below the present bed level, the borer rested

something hard, like iron, which cut into the brass rose, I was working with-

upon
There was therefore metal or something hard at a depth of 60 feet below water level,
12 feet of sand and shells, and

viz., 33 feet of water to present sea bottom ; through
then through 15 feet of hard clay, when this obstacle was met with. 1 have repeawdly
bored through sand and clay to 2 depth of 64 feet inside the Harbour and never

' i‘: before met with anything harder than clay, after entering that formation. I there-

" fore do not believe it was rock, but if it was a wreck, the clay must be a formation

¢rom silt, before the Harbour was commenced.

A 40. On the following day another screw was being pub down, ab about 500 feet

* nearer shore and the same stratum of clay was struck at 11 feet below the present sea-
bed, and clay continued for a depth of 16 feet, when suddenly space, O & sort
of a pulp was met with, and the borer simply dropped 3 feet, which was the limit to
which it could be lowered, as unfortunately the other lengths of piping were on ghore.

41. Four days later, another screw was being sunk 200 feet south of the last

position, and after passing through a depth of 12 feet of sand and shells, the clay was
met with, which was pierced for a depth of 10 feet, when the borer again dropped
:nto something so soft that it dropped 7 feet without any resistance. From the
<oftness of the material, or space entered, it appeared to me to be a wreck buried in
silt, like clay, and that the vessel had since rotted away leaving space. Had the
formation above it been sand, the space would have filled in, but in clay, I believe, the

form of a vessel would remain as space, after the timber had rotted away, and mango
a very short time, rot into a pulp such as met with ; but how or when

wood, would in
a vessel gob below the clay, to a depth of 60 feet below the sea level, where there is

now, and was in 1876, only 33 feet of water must remain a wystery, but the fact
remains, and 1 can at any time find the spot again. e X
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©  50. Some years back the « Kingdom of Sweden » (anchored a little North of
the Harbour) dropped a large case about 6 feet in depth, overboard into 9% fathoms
of water; its position was noted, but due to rough weather it could not be recovered
for some time later. When the divers went down to recover the case, it could not
be found, but it was eventually discovered almost buried level with the sea bottom ;
not that it had sunk, because it was a light pine case and the contents did not

weigh much.

51. This case had obstructed the sand from passing up the coast in 95 fathoms
(where the Committee say the sand is ab rest) and had collected-sand around it, form-
ing a bank; I therefore consider this fact proof enough, that sand does move, even in
93 fathoms of water.

52. The case could not be dug out of the sand, so as to permit a sling being
pa,ssed beneath it ; it was therefore opened under water, and then it was found that
the sand had not only collected around the case, but had got into it through the open
joints and filled it with sand. The divers dug the machinery out, and left the case
below, but were sent back again, as it was said to contain small materials also. The
case was then emptied of sand, and the bolts &ec., were recovered, and sent up n
baskets. One of the divers is now on the works, and I was in the boat at the time.

RTINS Lieutenant Sweney’s Survey of 1859 is referred to in para. 7 of G.0.,No. 76 E,
wherein it is said, ©that there is no <ensible variation in the depth of the sea beyond 6”
fathoms.” Itisdifficult to understand this statement, unless Licutenant Sweney’s, and
all former surveys, are ignored, and the statement of the diver of 1868 accepted ; who
is now proved to be wrong.

54. Para. 6 of Appendix, page 13 of G. 0., 857 of 17th March 1869, states that
vat)'ia.t.ions did take place in the Roadstead, and the following is quoted therefrom.

«The Map, Drawing No. 1 has, however, been carefully contoured froma chart of ”
« the Roads, surveyed in the year 1859 by Lieutenant M. A. Sweney. On examination ”
« it would be observed from the steady and regular increase in the distancebetweenthe
« contour lines, that there is some action of the water in the bottom as far as the chart”
« extends (nine and a half fathoms) ; and it would be well to keep this fact in mind.”

55. With the above on record, taken from former surveys, and with regular
and reliable surveys since, proving similar changes to have taken place, together with
the banking up of sand against the case in deep water, there can be no doubt that the
nine and a half fathoms line does alter, and therefore the diver’s evidence was unreli-
able for want of observations extending over a longer period.

Para. 8, G. 0., 76 L. 56. In para.8, there is an error.

My report referred to therein, stated the depth East of the Entrance to
have been 51 feet in 1889, and not 1869 as quoted.

57. The facts now put forward, regarding the shallowing of the Roadstead

previous to the construction of the Harbour are indisput-
Para. 9, G. 0., 76 E. able, and therefore the Committee was wrong in its
A decision in 1868, as shallowing took place 8 years later,
which covered the bed of clay, and wrecks with it.

a
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62. The soundings across the Entrance, also show an increasing depth:to 1889
put-a rapid shallowing since as follows :— -
' g De-H. M.
” . . 8. L.
Depth at position of Entrance previous to commenecement of Harbour in 1876=48"-6" 4
Depth at position of Entrance during construction of Harbour ... '1878=49'=7"
‘Depth in centre of Entrance after completion ... gl ... 1882=49'-0"
3 L) 5 i .. 1886==49'-6"
. ¥ RSy . 1889=51'-0"
» » » » : ... 1892=48'-0"
» » ., 25th October ... ... 1898=47"-0" 1
,, 3 ,, January ... 1895=47"-0" ’
% 3 ,, 2lst January ... ... 1896=44'-5" &
» » ,, 27th March ... 1896=44'-0~

63. The 8 fathom contour line has moved East by 205 feet between 1893 and
96 ; or shallowed by 3 feet in three years, and being so near the Harbour walls, may
or may not be influenced by them, but the shallowing of the 9 and 9% fathom lines to
nearly 3 of a mile East of the Harbour Entrance, cannot be said to be due to the

- Harbour.

64. Itis certain that the Harbour Entrance is rapidly shallowing and if measures
are not taken to prevent it from doing 50, in less than 8 ytars (at the present rate of
shallowing) vessels will not be able to enter the Harbour, unless the Roadstead ceases
to shallow, but until such a change takes place, nothing but a groyne as proposed can
save any form of Entrance to the Harbour, from closing. i

e

65. Allsoundings available in this office have been plotted in the form of sections: B
which show more readily the variations in the Roadstead :
Para. 12, G. 0., 76 E. previous to, and since the construction of the Harbour. A

few soundings were no doubt “taken for the Committee in
ikely there had not been much change in the Roadstead since 1859,

1868, and it 1s quite I
but as there appears t0 have been mo record made of them in the form of a chart,

they are aseless for comparison and must be ignored. The Comniittee refer to them
as follows :—
.« Soundings taken ander the orders of the Master Attendant, while our Committe,” .
“ was sitting give the same results as the published chart by Lieutenant Sweney "
«in 1859, there is verystrong ground for believing that beyond the six fathom line”
« ghere is no sensible variation in the bed of the sea, and if this is the case now there "
« gan be no cause for apprehending any variations after the construction of a Break-"
« water”. The above was not the case, as & considerable shallowing took place after

the Committee submitted its report.

66. The next reliable survey was made in 1876 or just before the Harbour was

commenced, and this survey shows a considerable shallowing of the Roadstead between

1859 and 1876, but this change no doubt took place between 1868 (the Committee's
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Note for H.E.the Governor: -

"The uhdersignad has mads an abe"

tempt to amnswer Mr.Pogson's argu-

\ments,but finds that he cannot g0

-Efully into the matter without the

Eoid records which' are quoted in Mr.
;POgson'svreport.These are not avail-
able in Ootacamnnd,and they will ,
it 18 expected,take some time to --
collect in Madras.ueanwhile it --
Sceoms desirable that the orders -

already drafted should issue as e

soon as possible.

9. The question of the Marine sur-
vey of the Harbour roadstead has i 7
be referred to_the Govérnnent of
India,and i£ is desirable that Mr. f'”i

Pogson swould receive distinel B,
1orders to discuss the question of'
shoaling with the Consulting Engi-

neer in London.
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