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T ow Simle ,the 2nd S2ptember 1895, ‘7
Sir, ) "" .
With refarencn to vour lettgr.No.SQQ R. ,dated ) ‘
the 7th June 1895, 2m directed to 1nfe=» vou that th» I
. |
: . R
results eof tne new survey of the Palk Strait,which,it is L;‘
: - |
exgccteou,vwill L2 reedy sematime during this ~cnth,will '
. . ? i
be communiceted to rou in due course. g
Rl it
2. 1 em to ﬂnclo»c for your xnforna'lnn a copy ot the AN

follewing pepers vhxcn hav2 been received frem the Colrnial

Sscrntcry,Colembo.

(i) Report of en inupection of the route f'rom Paumben B
to Talzd1l by Mr.F.J.Waring. i
///,(11) Report &nd cstimates tor & railway from Kurunegala :
. v
to Kankesentural end Jaffna by Mr.F.J.Waring. -
"I kave the henour to be, i
2 ' i
. Sir, 1
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: PROPOSED INDO-CEYLON RAILWAY..

'Z(/Oufb&y: REPORT
AN INSPECTION OF THE ROUTE FROM PAUMBEN
T0 TALADI, NEAR MANNAR.

By F. J. WARING, Esq, C.M.G.

(Nief Resident Engincer, Ceylon Railwey Ecrtesslons.

DPrdered by His Cxcellency the Governor fo be Printed.
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The CHIZP RESIDENT ENGINEER, Rallway Extensions, to the IHon. the COLONIAL SECRETARY.

No. 108, - Pattipola, April 10, 1894,

Report upon an snspection of the routs for the proposed Indo-C;ylon Railuay from Paumben
to Taladi near Manndr, and of the alternative routes by which such a railway, if made,
might be connected with thy Ceylon Railway System.

SIR,—1 HAVE the honogr to state that in accordance with the instructions contained in your
communication No. 14 of the 15th January laat, I have inspected the country lying between
Madawachchi, a station on the proposed Northern Railway 86,)s miles distant from Kurun(gala,snd
Mannar, Mannir channel and island, Adam’s Bridge, Raminseram island, the Paumben channel, and
the country lying between Mannir and Puttalam, snd beg to submit the following report upon
this visit of inspection.

2. Ileft Nuwars Eliys on the morning of the 22nd Febraary last, and reached Madawachchi
on the 24th of that month. I left Madawachchi the following morning and arrived at Mannér on
the morning of the 27th February. .

3. In the afternoon of the 27th I viaited Captain Donnan, the Master Attendant of Colombo,

- on board the barque * Sultan Iskander,” which was then st anchor off the South Bar, Mannér, who
by previous arrangement had kindly offered to assirt me in the examination of Adam's Bridgeand to
place the barque, the pear] fishery boatsand boatmen, and the steam tug “ Active " at my disposal for
this duty before he proceeded to his inspection of the pearl banks, and who had also given a pastage
from Colombo to Mr. H. Erskine of the Survey Department, who had just finished the Gandara
Railway survey, whone services I felt might be useful, and of which therefore, with your permis-
sion, I had determined to avail myself. At thatvisit I sarranged with Captain Donnan thathe should
proceed with the barque and other vessels to an anchorage off Nadokkuda on the south shore of
Mannér island, where I would meet him the following day. . )

: 4. Accordingly on the 28th February I travelled with Mr. Erskine to Pésslai on the north
shore of Mannér island, and thence acroas the island, thus obtsining s good general ides of its
foatures to Nadukkuds, where we embarked and at once proceeded to an snchorage off Talaimsnnér,
where we landed in the evening snd examined as much as we then could of the islands and sand-
banks in the neighbourhood. ’ .

5. The only chart of Adam's Bridge I was able to abtain was one made from snrveys by
Lieutenants Powell and Ethersey, of the Indian Navy, in 1838-1839, and I found that the islands
and sandbsnks above water level bad so much changed from those shown thereon that a fresh
flying survey of them was necessary before I could arrive at any opinion as to the practicability
and coset of constructing a railway along it.

6. This fiying trigonometrical survey occupied us until the &th March. The following day
;r[u oc‘cupied in 8 careful examination of the Paumben channel, and on the 10th we returaed to °

anpér. .

7. 1 landed at Mannar on the morning of the 11th, and having bidden farewell to Captain
Donnan, who then proceeded with the barque, the “ Active,” and the boats to the pearl banks, 1
devoted the morning of that day to examining, in company with Mr, Erskine, Mannir channel near
South Bar, which had been already purtly examiped by him on the 27th February before my
arrival st Manndr. :

8. On March 12 [ left Mannér with Mr. Erskine and arrived st Puttalam on the morning
of the 16th of that month.

9. My report upon this tour can, I think, be conveniently subdivided into the following
sections, viz.:— .
Section 1.—From Paumben to Taladi, comprising : (a) the Paumben channel; (b)
Ramisseram jsland ; (c) Adam's Bridge; (d) Mannérisland ; (¢) Mannérchannel.
Section 11.—The first alternative route for a connecting railway, viz., from Taladi to
_ Madawachchi on the proposed Northern Railway. ,
Section 111.—The second alternative route for a connecting railway, viz., from Talad{i to
Puttalam, the terminus of the proposed Chilaw and Puttalam Railway.

SectION L.
(a)—The Paumben Clhannel, _

10. From my examination of this channel I have no doubt but that the best route for a line
of railway across it would be along what is called the “Great Dam,” which consists of a natural
~ straight reef of sandstone rocks 2,260 yards in length, extending in s direction almost due west
from Tonitorai point in India to Paumben on the island of Ramisseram. This sandetone is not
very hard, it contains numerous fossil sea-shells, and sometimes masses of coral. The rocke
composing this reef are not uncommonly rectangular in shape, and the dimensions of two I
measured were 15 ft. by 10 ft. and 13 ft. by 17 ft., with respective thicknesses of 3 ft. and 1§ f. The
small channels between these rocks are often not more than 1 ft. to 1§ ft. in width. The upper
surfaces of the rocks, which on the “dam ™ or reef sre often level or nearly so, are generally lees
than » foot below water level,-but sometimes stand above it. In the deeper water, on each side of
the reef or dam, these rocks lie very irregularly. '
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11. The centre of the navigabl8 channel through this reef, which was artificlslly widened
and deepened in 1829 by Msjor Sim and Lleutenant Cotton, and hus pe.rhupl been since further
improved, 1s situate 1,700 yards from the western end of the reef at Tonitoral point, snd is |qted
by Captain Donnaa in his memorandum-ol the 16th June lust® to be 130 ft. wide. )

12. From the Tide Tables for 1893, compiled by Lieutenant Colonel J. ‘lllll. R.E, Superin-
tendent Survey of India in charge of tidal sod levelling operations, and Mr. E. Roberts, F.R.AS,,
r.8.8., of the Nautical Almanac Otfice, published by the Government of Indis, 1 have learnt that
the mean range of the greatest ordinary apring tide at Paumben is 26 ft.,and that the highest high
water and lowest low water observed at Puumben between 1873 and 1832 were respectively 3.4 ft.
above and 05 ft. below the datum of soundings on the Admitalty charts. °

13. To the north of the reel, shoal water, having nowhere a greater depth than about 8 ft,
extends for a distance of 800 yards, and it is at this distance from the reef itself that heavy
breakers are said to occur duriog the north-east monsoon. The reef is protected from the south-
west monsoon by Musel, Manauli, Pulli, Puallivansel, and ‘Kirisuddi islands and by the shingle
islets and their extensive surrounding shoals and reefs, which for the most part are dry at low
water spring tides. These islands and shoals lie to the south of Paumben channel, and at » least
distance of barely 2 statute miles from the reef, and thus form s natural breskwater, which must
effectnally prevent any heavy ses treaking on the reef itself during that monsoon.

14" The current through the Paumben channel is said to be in the direction of the pre-
vailing wind, that is, it is from north to south daring the north-eastand from south to north during
the south-west monsocn. At my visit in March last Captain Donnan and ] estimated the velocity of
the carrent, which was then from north to south, to be about two knots per hour, bat on passing
through on previous occasions I have noticed a much more rapid current than this. :

\r. James Steuart, then Master Attendant of Colombo, in a letter dated 26th September, 1837,
addressed to His Excellency the Right Hon. Sir Robert J. W. Horton, Bart., then Governorof Ceylon,
states that during *“the north-east monsoon the water is at times 15 in. higher on the north side
of the dam than on the south.” This, though I have myself noticed an apparent alight difference
of elevation, I can hardly credit, for the velocity of the current in that cuse would, I think, be so
great as to effectually prevent the pussage of even a {ull-powered and fast steamer. Mr. Steuart
further states in the same letter that *the south-west monsoon does not increase the rise of the
water on the south of the dam in 8o great a degree: it probably rarely excecds 6 in. above the
level of the water on the north side,” and he further adds that during both monsoons *“the water
rises sufBciently to cause a current through the passage at Paumben, which (in the absonce of
proper warping buoys and arsistance) prevents vessels passing throogh for geveral days together.”

On the chart of Paumben Puss, tracing No. 735, which I enclose with this report,t it is
remarked that during the north-east monsoon a strong current sets through the channel to the
southward at the rate of three knots per hour, and I should be disposed, from my own observations
when passing through the channel on several occasions by eteamer, to think that the velocity was
at times considerably more than this. The frequent existence of a very strong current in both
monsoons, but stronger in the north-east than in the south-west monsoon, may thus, I think, be
fully accepted. _

15. On my visit on the 9th March last, I landed at Tonitorai point, which I found to be largely
of rock for st least half mile west of the extreme point, similar to that occurring in the reef or dam.
The coast on the north side of the point is & low cliff from 6 to 8 ft. in beight above the ses, the
strats dip to the south at an angle of about 15°%’and are covered with sandy soil and vegetation.
The rock, where exposed to and undermined by the waves, has s tendency to break into roughly
rectangular blocks of varying thickness, exactly similar to those in the reef. Similar rock is aleo
found on Ramisseram, st Paumben, snd round the north and north-western coast of the Island, as

far as the village of Ramisseram, where it disappears. .

. 16. Therebeingthus sbundance of rock available, 1 think the best means to carry s railway
acrossthe Paumben channel would be by 8 rock embankment formed upon the dam or reef. The
beight of this embankment, which,as I have pointed out, would be on both its sides protected from
any heavy seas, need not, I think, be more than about 6 ft. above high water level spring tides, ite
top breadth might be 18 ft., and the slopes say 2 to 1. In its formation care would of course be
taken that the largest available stoues were deposited on the slopes, the hearting being of those of
smaller size. - . :

17. For the navigable channel through which, were the railway made, it might be advisble
to warp all vesaels, whether steam or sailing, & swing-bridge would be required with suitable lead-
ing walls on each side of the channel, and on both sides of the bridge, say about 120 {t. in length ;
these walls might be somewhat splayed, so that the disiance between them at their extremities
might be greater than the span of the bridge. They should be provided with suitable bollards and
with fender pieces, and would be thus very similar to those at a dock entrance.

* 18. Were the embankment formed as I have just described, although a certain amount of
water might possibly pass under it and between the rocks forming the reef ss st present, yet it
would very seriousiy obstruct the current, and would therefore tend to increass ite force and
velocity through the navigable channel. This would be very objectionable, for the current throngh
this channel is even now sufficiently strong to form st times s serious obstacle to the passage of
vessels. .

19. To obviate this I would propose to blast away the dam or reef at certain suitable pointe
and to provide bridges at them, so that at least a waterway equal in area to the present area of water-
way above the reef and through the navigable channel would be maintained even after the con-
struction of the railway embankment. ’

20. Assuming the average depth uf water over the reef to be 6 in. thronghout its length,
and that in the navigable channel over its whole width of 130 ft. the depth be 12 ft., the present
area of waterway would be 4,834 square feet. If then the clear opening of the awing-bridge be 100
fi.—and this I should consider more than smple to safely and conveniently warp through vessels

. ® Ree Papers relating to & Railway to oonect Ceylon with Indis. printed by the Government of Ceylon (a August,
894, page 1. .
¢ Not published.
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* water might possibly pass under it and between the rocks forming the reet

11. The centre of the navigable channel through this reef, which was ,
snd deepened in 1829 by Major Sim and Lieutenant Cotton, snd hus perhaps ‘rtificlally widened
improved, is situate 1,700 yards from the western end of the reef at Tonitoral y,O¢en since farther
by Captain Donnag in his memorandum-of the 16th June lust® to be 130 fe. wiq‘)int, and is stated
12. From the Tide Tables for 1895, compiled by Lieutenant Colonel J. e '
tendent Survey of India in charge of tidal and levelling operations, and Mr. Quill. R.E., Saperin-
r.8.8., of the Nautical Almanac Otfice, published by the Government of India* Roberts, F.R.AB,,
the mean range of the greatest ordinary spring tide at Paumben is 2:6 ft.,and th I have learnt that
water and lowest low water observed at Paumben between 1878 and 18582 were At the highest high
above and 0-5 ft. below the datum of soundings on the Admifalty charts. Fespectively 34 ft.
13. To the north of thc/reet, shoal water, having nowhere s greater dep,
cxtends for a distance of 800 yards, and it is at this distance from the re¢ h than about 8 ft.,
breakers are said to occur daring the north-east monsoon. The reet is protect itself that heavy
west monsoon by Masel, Manauli, Pulli, Pullivansel, and ‘Kirisuddi islands g9 from the south-
islets and their extensive surrounding shosle and reefs, which for the most ud by the shingle
water spring tides. These islands and shoals lie to the south of Paumben cha,3rt are dry st low
distance of barely 2 statute miles from the reef, and thus form s patural brnk'nel. and st a least
effectually prevent any heavy sea treaking on the reef itself during that mona Water, which must
14 The current through the Paumben channel is said to be_ in the dj, °n.
vailing wind, that is, it is from north to south during the north-eastand from .thuon of the pre-
the south-west monsocn. At my visit in March lust Captain Donnan and I esti.}‘hth to north during
the current, which was then from porth to south, to be about two knots per h '3ted the velocity of
through on previous occasions I have noticed a much more rapid current thag [Ur, but on passing
Mr. James Steuart, then Master Attendant of Colombo, in a letter dated 2(;‘hiu.
addressed to His Excellency the Right Hon. Sir Robert J. W. llorton, Bart., then th September, 1837,
states thut daring “ the north-east monsoon the water is at times 15 in. bighe,Jovernor of Ceylon,
of the dam than on the south.” This, though I have myself noticed an appare, OB the north side
of elevation, I can bardly credit, for the velocity of the current in that casew 3t slight difference
great as to effectually prevent the pussage of even a full-powered snd fast sty 0ld, I think, be so
further states in the ssme letter that *the south-west monsoon does not incr Amer. Mr. Steuart
water on the south of the dam in so great a degree: it probubly rarely excet%e the rise of the
level of the water on the north side,” and he further adds thut during both m.ds 6 in. above the
rises sufficiently to cause a current through the passage at Paumben, which Bsoons “the water
proper warping buoys and assistance) prevents vessels psssing through forseve (in the absence of
On the chart of Paumben Pass, tracing No. 733, which I enclose w} *al days together.”
remarked that daring the north-east monsoon a etrong current pets tLrough ‘h this reportt it is
southward st the rate of three kuots per hour, and I should be disposed, from \‘ho channel to the
when passing through the channel on sev eral occasious by stcamer, to think th 'Y own observations
at times considerably more than this. The frequent existence of a very stro at the velocity was
monsoons, but stronger in the north-east than in the south-west monsoon, %8 carrent in both
fally accepted. ay thus, I think, be
15. On my visit on the 9th March last, I landed at Tonitorsi point, whick
of rock for at least half mile west of the extreme point, similar to thatoccurri 1found tobe largely
The coast on the north side of the point is a low cliff from 6 to 8 ft. in heigh K in the reef ordam.
strata dip to the south at an angle of about 15°'and are covered with sandy - sbove the sea, the
The rock, where exposed to and undermined by the waves, has & tendency t %0il snd vegetation.
rectangular blocks of varying thickness, exactly similar to those in the reef. S break into roughly
found on Ramisseram, at Paumben, and round the north and north-western ¢ Bimilar rock is also
far as the village of Ramieseram, where it disappears. Oug
. 16. Thersbeingthus sbundance of rock available, I think the best me
across the Paumben channel would be by a rock embankment formed upon th 28 to carry s rail way
beight of this embankment, which,as I have pointed out, would be on both ite S dam or reef. The
any beavy seas, need not, I think, be more than about 6 ft. above high water 1"ides protected from
top breadth might be 18 ft., and the slopes say ¢ to 1.  In its formation care Svel spring tides, its
taken thatthe largest available stoaes were deposited on the slopes, the hearti Would of course be
emallersize. * t‘8 being of thoee of
17. For the navigable channel through which, were the railway made
to warp all vessels, whether steam or sailing, s swing-bridge would be requir;‘t might be advisable
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* ing walls on each side of the channel, aud on both sides of the bridge, say abg ! with suitable lead-

these walle might be somewhst splayed, so that the disiance between them Gt 120 ft. in length ;
might be greater than the span of the bridge. They should be provided with 8t their extremities
with fender pieces, and *vould be thus very similar to those at a dock entrang Suitable bollards and
* " "18. Were the embankment formed as I have just described, although >
certain amount of
would very serioualy obstruct the current, and would therefore tend to iny e at present, yet it
velocity through the navigable channel. This would be very objectionable, fo Yease its force and
this channel is even now sufficiently strong to form at times a serious obsty the carrent throogh
vessels. . 8 to the passage of
19. To obriate this I would propose to blast away the dam or reef at ¢
and to provide bridges at them, so that at least s waterway equal inarea to the ®rtain suitable points
way above the reef and through the navigable channel would be mnintaineJ'Peunt ares of water-
struction of the railway embankment. even after the con-
20. Assuming the average depth uf water over the reef to be 6 in. ) i
and that in the navigable channel over its whole width of 130 ft. the depth [::onghout its length,
area of waterway would be 4,834 square feet. 1f then the clear opening of th Y 12 ft., the present
ft.—and this I should coneider more than ample to safely and conveniently { ewing-bridge be 100
‘arp through vessels

® See Papers relating to s Railway to connect Ceylon with India, printed by the Govern
1894, page 7. ’ L\
+ Not pablished.
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PROPOSED INDO-CEYLON RAILWAY. : 3
much larger than any now passing through the channel—an additionsl waterway of 3,634 square
feet wollid be required ; snd if therefore the reef, having regard to free influx and efllux of water
that would pass through the opening proposed to be made in il, could be blasted away to the depth
of 10 ft., seven spans of say G ft. each would be required. Of these openings five might be made
through the reef between Tonitorai point and the navigable channel and two between this channel
snd Paumben. t

2l. The approximate cost of the works as above described necessary for a railway acroes
the Paumben channel, includiog permanent way.of the Northern Rsilway type with steel rails
weighing 46& 1b. per lin. yard, I should roughly estimate at Rs. 450,000.

92. Before concluding my remarks on the Paumben channel 1 should state that I bad a
boring taken near the north-east monsoon landing place mentioned by Captain Donnan in his
memorandum of the 16th June last quoted above. The position of this boring, where 21 ft. of sand
were passed through before reaching the rock, is marked on the enclosed tracing No. 733° ; and the
general absence of rock between this spot and Tonitorsi point confirms we in the conclusion that,
notwithstanding the.somewhat greater breadth of the channel at the Great Dam, its course forms
undoubtedly the best route for a railway.

(0)—Ramisseram Isla n.d. .

23. The length of this island from Panmben on the west to Thanikodi, its eastern point, is
sbout 17} miles. I landed at Thanikodi und walked about 1 mile westward. Isailed close slong the
northern coust from Thanikodi to Ramisseram village, and also landed about 1 mile east of Kandugal
point near Paumben and went s short distance inland. 1 also sscended the lighthouse at Paumben,
whence a good view over much of lLe island was obtained, and thus made myself scquainted with

+ the main features of the island.

24. In the western portion from Paumben to Ramisseram village, through which the line
would pass for a distance of sbout 7 miles, sand hills, sometimes as much s 100 ft. in height,
occur in places, with stretches of level,and sometimes low-lying ground, doubtless becoming swampy
in seasons of heavy rain, between them. Mach of this part of the jaland is covered with jungle,
the principal tree being the Acacia planifrons (odai in Tamil), but groves of palmirahs and cocosnut
trees are also common. Just beyond Ramisseram village a group of high wind-bléwn sand hills

" without vegetetion, perbaps 100 ft. in beight, occurs, beyond which to the eastward, as far as

Thanikodi, the island is merely 8 long gradually tapering sandyspit. AsIhavealready mentioned,
sandstone rock, similar to that at Paumben, extends along the northern coast from that place to
Ramisseram village, where I slso found massive coral similar to that of which Jafina and Mannir
Forty are built, *

25. The island is one of the holy places of the Iindus, and at festival times is visited by
thoussnds of pilgrims, who, before visiting the, celebrated temple at Ramisseram village, sbhould
proceed to Thanikodi and perform certsin ceremonial sblutions in the sea. .

Lieutenants Powell and Ethersey, of the Indian Navy, in their Memoir on the Sarvey of
Paomben Pass and Adam's Bridge, dated 1817, state that on any of the principal festivals the

. number of devotees amnoants to upwards of 50,000,and I imacine, therefore, the erection of railway

stutions st Ramisseram village and Thanikodi, as well as at Puumben, would be desirable.
26. 1 do not consider that the construction of s railway through this island would present

" any peculiar difBculties, though the passage of the line through the sand hills, and keeping it when

built clear of the sand, would be troublesome and attended with some expense. I think, howerer,
the movement of the sand might be checked by planting suitable plants, smong which I would
mention the convolvulus (/pomea biluda), the creeping grass known as Rama's beard (Spinifex
squarrosus), and belts of screw pine (Pandanus odsratissimus), which 1 noticed growing on the
island. The erection of hurdles might also be of service. .

27. Iam of opinion, therefore, that the rongh approximate cost of a railway of similar ty
to that recommended by me for the Northern Railway might not perhaps exceed say Rs. 55.0&
per mile, and this for 17} miles would amount to a total sum of Rs. ¥350,000.

(¢y—Adam's Bridge. . .

98. The enclosed tracing No. 732°® shows on a scale of § in. to a mile our fiying trigono-
metrical survey of the sandbanks and islanda, as well as the position of six borings taken, their
depth,and particulars of the material passed through. Italsoshows the soundings in feet taken by
us, and by s red line the route recommended fora railway. For convenience of reference 1 have
distinguished each important island or sandbank by s number or letter. .

Tracing No. 734 is an enlargement of the Admiralty chart of Adam's Bridyre based upon
trigonometrical surveys made by Lieutenants Iowell and Ythersey, of the Indisn Navy, in 1838-
1839. It shows the various islands and the alteration in their position between June, 1838, and
March, 1839 ; and below it, for convenience of reference, I have reproduced to the same scale our
survey of thess islands as made in March last and as shown in tracing No. 732. .

Asoursurvey was commenced st Talaimannir, the esstern end of Adam's Bridge, it will
I think be convenient that my explanatory remarks on the sursey should also begin there,

30. The sandbank at the western end of Mamnir island is nowhere more than 3 or 4 fe
above the ses ; iu the channel between it and island No. 1 s depth of 18 ft. of water was found.
Island No. 1 is also low and flat ; shoal water extends for some distance to the east, but to the weat
deep water is found close to the island. In the channel between islands Nos. 1 and 2 the gresteat
depth was 15 ft. leland No. 2 is more than s mile long, and towards its western end sand
hummocks, sbout 20 ft. high, covered with a scanty vegetation of Ipomaa biloba snd Rama's beard
(Spinifexr squarrosus), occur. On this irland I found a temporary settlement of fishermen from
Negombo, who makea living by catching, drying, snd salting the fish, with which the sea poritively
teems. . Shosl water stretches for a considerable distance to the north of this island. The channel
between islands 2 and 3 is about § mile wide, its greatest depth pear faland 3 is 20 ft., but
shoal wateroccurs in its centre. Island No. 3 is generally less than 4 ft. above water level, but sand
hammocks with vegetation as on island No. 2 occur at ita centre and in its western portion. Im

. ® Not pallished.
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the centre of the channel between inlands 3 and 4 s depth of 24 ft. of water was found, with a
shoal awash to the north of it. Island 4 is uniformly flat, and is nowbere more than 4 ft. above
the ses ; in the channel between it and island 5 the greatest depth was 12 ft. Island 5 is about
1 mile in length ; it is ulso generally flat, und sbout 4 ft. above the sea except at its centre and
western end, where sand hammocks, about 20 ft. high, with vegetation as on island No. 2, occur. At
the western end of this island are also a few fishermen's huts and a cadjan building used s a church
or oratory, near which were two small palmirah seedlings. The channcl between this and island
No. 6 is upwards of 33 milea across. The small sandbanks marked B, C, D, E, and F, the last two
of which are surrounded by sn extensive ares of shoul water, lie to the southward of the general
direction of the chain of sandbanks. In this very wide channel the depth of water found
nowhere exceeded 134 ft., and this depth was foand close to island 5. Island 6 is but s smasll one,
and is about 2 ft. only above sea level; very shoal water extends, however, for s considerable
dlsance both to the south and north of it. Inthechannel,lessthan half mile wide between it and
Asland 7,a depth of 25 ft. of water was found.

Islands 7 and 8 are both low and flat sandbanks ; shoal water extends for s considerable
distance to the south of the foriner,and in the comparatively narrow channel betweeh them the depth
does not exceed 13§ ft. The channel between islands 8and 9 ia aboat 2 miles across, but its western
portion is very shallow ; the greatest depth found in this channel was 13} ft. Island 9 is also low
and flat without vegetation, and has extensive shoals to the east and south-esst. The depth of the
channel, sbout § mile wide between islands 9 and 10, does not anywhere exceed 19} ft. Island G
and the patches to the south-west and south-eust of it occurring in the centre of this channel are sand-
banks barcly 3 ft.above the sea. Island 10is very low, barely 2 ft. above the sea ; it is very irregular
in shape and bas an extensive shoal to the south. In the comparatively narrow channel between
{slands 10 and 11 & depth of 23 ft. of water was found.
and the water between them is nowhere more than 3 ft. in depth, and at many places much less.
Ia the centre of the channel, about 1} mile wide between islands 12 and 13, a small island H, having
extensive shoals to the north, occurs ; in this channel the greatest depth of water found was 134 1t
Island 13 {s irregular in shape, low, and flat, and extensive shouls connect it with island I to the east
and with {sland J tothe south, and also with asandbank tothe west. In the chunnel between islands

- 18 snd 14, about § mile wide, the greatest dopth of watet found was 254 ft. lsland 14 ia of con-

sidersble size and very irregular in shape; it is generally flat and about 4 ft. above sea level, though

low hugmocks of sand covered with creeping vegetation occur on its north side ; it is on the nortb,
eust, and south surrounded with shoal water extending for some distance.

In the channel between ialands 14and 15, about } mile across, the greatest depth of water was
found to be 135 ft. . ’ .

The 1slands 15, 16, and 17 and their outliers are all low and flat, and lie near to each other;
the greatest depth of water in any of the dividing chanpels was 9 f¢.

In the channel between islands 17 and 13, which at the narrowest pointis about § mile wide,
the maximum depth in any ¢hannel, vis., 34 ft., was found atashort distance to the west of ialand 17.

Island 18 is & large one of very irregular shape though generally low and flat ; low hummocks
with grass and creeping vegetation occur on its north side; it is surrounded by shosl water of

Islands 11 and 12 are also mere sandbanks, -

considerable width, especially to the south and north-east.. The channel between islands 18 and 19

is about } mile wide, and nowhere more than 9 ft. deep. )

Island 19 is low and flat, and has extensive shoals to the south. The channe] between island
19 and Thanikodi puint is upwards of half a mile wide, und its greatest depth of water, viz., 31 ft., was
foond near island 19,

31. The length of Adam's Bridge from the edge of vegetation on Mannair island to Thanikodi
point is by our surveys 22 statute miles. Its general direction for the first 7 miles is west by south,
it then gradually curves to the north, and at Thanikodi it is Dearly north-west by west. Though
deep water is often found in the channels, and especially the narrower ones between the islands,
yet their approaches are intricate and often very ehallow, rendering it sometimes difficult for even
a boat drawing 2} fL. of waterto enter them. DBetween the lst and 8th of March last, when the survey
was being carried on, there was often a moderate swell from the soath, causing the waves to break

.in about 9 ft. of water, and this line of breakers was in some places almost continuous for several
miles, and at a distance of about a mile or a little less to the soath of the general line of sandbanks.
Although the wind was from the north the sca on that ride of the sandbanks was smooth, and no
breakers were at any time observed; the water is nevertheless, as upon the south side, genenlly
shallow for about § mile from the chain of islanda, .

32. The current was in Aurch last slways from the north to south, and generally was
estimated to be less than g knot an hour, the exception being in the channel between island 19 and

Thanikodi, where Captain Dounan and 1 estimated its velocity at fully oneand a half knot per bhour; '

but I should imagine that during the fall force of both monsoons a much more rapid current than
this is found in every channel. Messrs. Powell and Ethersey state in their Memoir on the Survey
of Adam’s Bridge that the current through the channels “ flows with great rapidity.”

.33. There waa no sign of rock, coral, mud, or quicksand on any of the islands, which in
every case were of clean gray sand; and the borings taken, the positions of which are indicated on
tracing 732, show that the same material extends to a depth of from 25 to 30 ft. below aca level.

34. Owing to the existence of shoal water for a considerable distance on both sides, ] am of
opinion that a line of railway following the red line shown on tracing No.732 can never be exposed
toany heavy seas in either monsoon ; and there being no navigation, except for small canoes, I
consider that to fix formation level at 8 ft. above high water spring tides will amply suftice.

35. Looking at the change in the islands between June, 1833,and March, 1839, 38 shown on
Mesers. Powell and Ethersey's chart, and st the entire change in the islands since that chart was
pablished, as disclosed by our recent survey, it is evident that they all must be considered as mere
sandbanks liable perhaps to considerable alteration in every monsoon. .

36. It is of course a question whether and to what extent changes in the islands could be
arrested and the channels msintained in their present positions artificially ; bat even if this could
be done, I am of opinion that the erection of an aggregate length of 54,300 ft., equal to 10-23 miles
of bridging, would be required. In srriviog at this length I have considered that it woald not be
safe to attempt to form’ an embankment at any spot where the water had a greater depth than
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'4 "3 1t tor to Qndnly restrict the waterway would tend to increase the strength of the current

through the openings providad, and this to an extent which wourld produce s dangerous scour.
371. The following table shows the approximate distribution of the bridging ~— .

Approximate Length
Desoription of Chanael, of Brid‘xin‘.
. HE 'S
Between Manndr Island and Island No. 1 . voe 400
Do. lslands 1and 2 700
Deo. do. 2end3 1,800
To. do. 3Ssnd ¢ 1,100
Do. do. 4endf 1,500
Do. do. BSasnd A . 16,000
¢ Do. do. Aandé 700
Do. do, 6and7 , 1,900
Do. do. 7and8 600
Do. do. 8and?9 . * 8,600
Do. do. 9andG1 2,700
Deo. do. G1and10 1,000
Deo. do. 10aend 11 . 1,500
Do. do. 1l1andi13 ., . 5,000
Do. do. 13and 14 . . 1,200
Do. do. 14and 17 3,700
Do. do. 17 and 18 e ®+ 1,600
Do. do. 18and 19 . 1,200
Do. do. 19 and Tbanikodi point 3.100
’ ‘ Total lineal feet 54,300

38. I think from my present limited and necessarily incomplete information that the
average depth to which it might be necessary to sink the cylinder piers which I would recommend
for these bridges would be about 50 ft., and on this assumption my calculations show that, having
regard to facility of erection, spans of 100 ft. would be cheaper than those of larger dimensions, and
that the cost of the bridging would be about Rs. 22,720,000.

- 39. The formation of the intervening embankments, which could, I think, for the most

part be made up with sand from the sandbanks on which they would be situate, but which woald
require a caging of cluy brought from the mainland, and also stone pitching up to s height of 4 ft.
above high water mark, including provision for widening at 3-mx!e. intervals for s short
distance to allow room for the erection of quarters for the maintcnance coolies, and for a siding at a
point sbout the ceatre of Adam's Bridge to allow trains to pass, and including also an allowsace for
their ends, where abutting on the bridges, to be of stone, 8o as to resiat any possible scour, would, I
estimate, cost Rs. 800,000, °* -
. 40. T estimate the cost of permanent way of a type similar to that proposed to be adopted
on the Northern Railway would cost Ra. 530,000, To- the above amounts should be sdded say
Re. 1,430,000 to allow for smaller works, contingencics, sdministration, engineering, &c., thus
raising the approximate total coet of a line across Adam's Bridge to Ra. 25,500,000, equal to
Rs. 1,159,091 per mile without rolling stock. .

41. All the above calculations are made on the assumption that bridges will only be needed
scross channels where the depth of water exceeds 3 ft., and that the sandbanks can be maintained
in their present state and embankments formed upon them. BShould, however, it become uecessary
to bridge the whole of the 22 miles from Thanikodi to Tllaimannir,.l should roughly estimate
the cost of the work, including permanent way, but without rolling stock, at about from
Rs. 48,000,000 to Rs. 50,000,000,

(d)—Mannar Island. y

42. Thisisland is perfectly flat, and except for the absence of stone and scarcity of good

 clay for brickmaking, and the absence of any material other than sand suitable for t?lllast. presents
. no engineering difficulties whatever to the construction of s railway. Mauch of it is covered with

thorny acacis jungle, but there ure also extensive groves of palmirah palms. I presume it would
be desired that the line shonld pass rieat Pésalai, the population*of which is 1,149, where there is
alarge and, I am informed, much-frequented church, and that stations would be needed there as
well as at Talsimannir and Manndr. On approaching Mannir the line should pass to the southwand
of the town 80 as to cross the Mannir channel about half s mile from the sea at South Bar, where
a sand ridge exists well above flood level, of which full advantage should be tnkep. )

43. The length of the line throngh Mannir island would be sbout 17§ miles, and I should
roughly estimate that it could be constructed, if made on the type of the proposed Northern Railway,
for about Rs. 55,000 per mile ; its total cost would therefore be about Re. 960,000.

(e)—Manndr Channel. )

44. This, the last section of the Indo-Ceylon Railway, comprises the line across Mannir
channel, and to the east of it, as far as Taladi, where the point of unctioq of the alternative
connecting lines to Madawachchi and Puttalam is situate, and is about 3 miles in length. )

45. The point selected for crossing the channel is about 1§ mile to the soulh-wgst of Mannar
Fort and the road causeway, and where two islands occur in it. In the canseway (enfinished), which
will ultimately connect Mannir island with Ceylon, thereare several openingsaggregating 450 lin. ft.

of waterway,and I consider that about 200 ft. more will be required for the navigable channel nesr -

Mannir Fort,over which the canseway is not yet built. Although the current through the openings
in the causewsy was not, when I saw it, very rapid, I have no doubt but that at times it is so, for
I noticed that considerable scour had occurred. The general height of the causeway above water
level varies from 3 to 5 ft., and I am informed that during stormy weather tl.zo road metalling
suffers damage from the wares breaking over it. Navigation through the strait from the south
towards Mannar is restricted to dhoneys and boats of very emall draught owing to the shallow water
at the southern entrance, where the sandy bar (South Bar) has barely 2} ft. of'wgtar over it.‘ and
the pastageis very intricate and shifting. I understand the conditionsare very similar st the North
Bar, which, however, I did not visit. loside the bar the depth of water varies generslly from one
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’ : +« gravel near the 2{th milepost, and think it is sbundant and of good clean quality at several places
to two fathoms, obtaining its maximum opposite Mannar Fort, where the depth, at one spot only, is nearer Madawachchi. .
stated to be three futhoms, : o~ 33. Ithink from Taladi the line should be to the south of the road, and run inas direct s liqe
46. For the railway bridges over the channels I think an aggregate waterway of say sboat 88 possille towards Murankan near the 14th mile ; it will thus at the 9th milepost from Mannir
760 lin. fe. should sutfice, and I would propose tosubdivide this as fullows. For the north-western : be aboat s mile to the south of the rosd. It should continue on the south of the rosd ss far as
channel, which is most used for navigation, sad which has at the point of crossing of the railway an 20§ miles from Msanir, where it shoald croas it. It would thus interfere as little as possible with
extreme breadth of about 1,000 ft., the deep water chanael being sbout ¥00 ft. wide, the remainder , the Giant's Tank and its supply channel, thencs it should run on the northern side of the road to its
Leing sand or mad flats, almost, if not quite, dry at low wuter, I think about 4 spans of 100 ft. with ? junction with the proposed Northern Railway at Madawachehi,
8 swing-bridge for the passage of m.ﬁ. of 40 ft. spun should amply suffice. Across the lsland of ) R 56. By this route the line to be constracted would, Ithink, be about 46 miles in length, and
Govativa or Pullailddi, which is covered with scrudb jangle, and fs aboat 3 ft. ubove ordinary _hlgh . on it Mr. Jackson, the Assistant Government Agon!, Mannir, has suggested the following stations :—
watsr level spring tides, the line should be carried on sn embankment. Acrossthe chanael, princi- . TAt Uyilankulam, near the 8th mile from Mannar, and at Pariyanalankulam, nearthe 261k mile from
Pally used by fishing boats, between Govativa snd the next island, the name of which I coald not Manoir, to be, when the repairs of the Giant's Tauk are completed, sapplemented by s station in its
ascertain, which has s maximum width st the polnt of crossing of sbout 350 ft., and {s shullow, neighbourhood. )
except in the centre, where the depth is from 3 to 6 ft., I think two spans of 100 ft. lbonl‘d suflice. - 57. Before concluding my remarks on this railway, I should mention that, were it to
- The islund beyond this channel is sbout 2 ft. above high water level, is covered with graes, connect with the Northern Railway at Vavuniya instead of at Madawachchi, the length of
and across it the line might also be carried on an embankment. For the lust channel between this new line to be constructed would be reduced by aboat 5 miles, and the bridges over the sapply
island und the mainland of Ceylon, which is I think almost dry except at high wster and seasons channel to the Giant's Tank and over the Cheddikulam-ir would not be required. There wonld
of heavy rain, I think an opening of about 120 ft. should suffice. . . be by this route s saving in distance of 1394 miles for passengers and goods going to or coming from
About a mile over Jow flats wounld then take the line to the junction of the slternative the direction of Jaflna, but the distance for traflic from Kurunggala or Anuridhapuora wounld be
routes to Madawachehi and Puttalam, . : iocreased by aboat 94 miles. Should this route, which I have not however examined, but believ¢
I think formation level on this section should be at from 6 to 8 ft. above high water lovel. it to be free of any serious obetatles, be ultimately adopted, the line should, I think, cross the
47. I had a boring taken to'a depth of 25 {t. on Mannir island near the end of the sandy Madawachchi road near the lat mile from Tuladi, pass near the extreme northern edge of the Giunt's
ridge mentioned in paragraph 42 of this report, and on the edge of the mvlgablo channel, which Tank instead of to the south of it, and thence run as direct towards Vavuniya as the nature of
traversed the following strats, viz, for the first 15 ft. gray sand, followed by 3 ft. of dark .clay and the country will permit. -
4 1t. of red sand, the last 3 ¢ being through very otiff light-colourgd clay. ) . : : . SecrioNn I11.
- 4t3. “l.lhm:ldl:pproximately estimate the cost of this section of the line at Ra. 320,000, The allernative Route for & connecting Railway, viz., from Talads to Puttalam,
Without rolling stock. : ; : 58. Iebould premise that the road between Mannir and Puttalam is, south of Sillavitarai,
l“', zﬁo :oll{lowl'nsr?&,il . lnmm:ryt O{-thé. foregoing estimates, exchange having been fa each and until within 5 miles of Puttalam,s mere track on the natura] surface of the ground, Tnimproved
case caicalated at Rs. per pound sterling : — Ra. . beyond being kept clear of jungle; it is thus doubtless liable &t certain places, especially when
A.—Psumben Channel ... 450,000 spproaching streams, to be flooded in the rainy season ; and it is of course impossible for me, from
B.—Ramisseram laland ... 950,000 . & mere, hasty inspection of the country at the driest season of the year, and with the scantiest
¢C.—Adam's Bridge we 25,500,000 H information, the country being for miles together withoat any resident population, to state the
D.—Maookr Leland ... . 960,000 ! height of embankment necessary to keep the line above flood level, and the sizes of the openings
E.—Maonir Chanael .. . 520,000 ] which would be required to allow free discharge of the flood water. 1 have, however, made notes of
. : Total 28,380,000 . sad taken scctions across the main rivers and plices where unmistakable evidence of the road
o being ander water at times were apparent, and to these [ will refer in their proper order.
SEcTION II. . e Ly . . 99 From Taladi to Vankilai (Bengalli), 5} miles from Mannir, the country is perfectly flat,
. . . achehi . and near the 5th mile is liable to be flooded to a depth of about 1} fe. I think an opening of 40 ft,
The connecting Railiway, Taladi to Madarcachehi, . 8pan might be required here. At 5] mile sand 6} _miles tidal backwaters occur; for these, apans
30. As far as I could judge from the road slong which I travelled, the works on this line each of 40 ft. should I think saffce, At 6; miles, 7§ miles, and 8} miles, backwaters also occur on
would be generully light and similar in character to those on the Northern Railway between . the road; for these, if crossed by the line, which would be to the east of the road, openings of 10 tt.,
Anurddhapura and Elephant Pugs, : . 20 ft., and 20 ft. 8pan respectively should, I think, be sufficient.

* 31. From Taladi to about the 7th milepost from Mannir the road traverses fiut sandy soil ; ' 60. Near 9 miles from Mannér the line should leave the main road, and curving towards the
thence to the 18th milepost black clayey earth, somewhat like the black cotton 00il of the Dekhan east and south should follow generally the direction of & minor road passing near the village of
in India, is met with; and theaco to Madawachchi the road, somewhat undulating in parts, Passes . Achchankulan, 8o as to avoid, as much as possible, the delta of the Arivudr. One branch of this
through the usual red and at times gravelly soil so prevalent in Ceylon genenlly. stream is crossed by the minor road st 8 point about 10] miles from Mannir, for which an opening

32. The principal Lridges on the road, which from the 11§ miles to 15;- miles is on the of 40 ft. span woald, I believe, sufBcé,
bund of the Giant's Tank, and which in certain Places approaching Mannar is not fully bridged, are 61. Ataboat 12 miles from Mannir the minor road just mentioned crosses the Arivu<irata
the following :— : . : polnt where its bed of coarse quartzy sand is 808 ft. wide and the lowest part of it aboat 9 1,
At 22} miles 28} ft. span, headway 12 ¢, .« ' . below the general level of the country. In floods the water in this river is reported to be 10 ft. in
At 234 miles 11) ft. span, headway 8 f¢. . : depth. I was told that about s mile higher up the stream it was narrowerand the bankshigher, I
At 23] miles ll‘ ft epan, beadway 94 ¢, ) : q should not consider it safe to eptinate for anything less thana bridge of 700 ft. in length acroes
At 23) miles 11} ft. span beadway 10 £t ¢ . " this river. \ .
At g'," "’!:“ 16 1t opan, beadway 7 . . . . 62. Opposite Arippu, at 13y miles from Mannir, the line should, I think, be about 1} to
:: 2&” :b:;g ::‘_' ::::;::g::; .}.g‘h‘:o"r Mullikallato Alswake. 2 miles to the east of the rosd, and proceeding southwanls would gradually approach it, At
At 27 miles 40 {1, apan, beadway 15 1t over Earamottai Alawaka . : 14} miles and 14} miles the road croases tidal estaaries, into which flood waters flow ; for these, it
At 284 miles 15) f¢. span, besdway 10 ft., over the Periakatty Alavaka. they extend far enough to the east to affect the railway, bridges, each of about 40 ft. span, would
At 304 miles 40 ft. span, beadway 15t over Uralavaka, . be required. . .
At 34 miles 100 ft. span, beadway 21 ft. over Cheddikulam-&r. This stream is kaows in the apper part 63. Near Sillavaturai, 17 miles from Manndr, the railway will, I think, be near the road again.
. of its course as the Bu-oys, and the Kalkandamadu-oys and other streams passed on the Northera At 16] miles there is on the road a culvert of 15 ft. 8pan ; & tidal estuary, unbridged, is crossed by
Bailway between 94 and 96 miles flow into it. the road at 17} miles, for which, I should 847, 8n opening of 20 ft. span should suffice, snd at 17}
At 494 miles 10 ft. span, beadway 3 f1. miles and 187, miles openings of from 20 to 15 ft. span would be required, the latter being for an
There are ou the road many other culverts of smaller dimensions for lood water and for outlet from a tank. .
Irrigation channels. . . . 64. The road, which has from Arippu been near the ses, now begins to leave it : open grassy
33. Besides openings for these streams any railway raoning near the road wonld require . ¢ ¢ ground, which it has traversed all the way from Taladi, is now replaced by dense thorny bush
openings for the following, for which bridges on the road are not yet bailt ;— jungle, and the soil becomes very sandy, rendering travelling up to 29th mile both difficalt
At about 1} mile from Taladi a tidal channel,"for which I consider 5 bridge of 20 ft. span snd slow. Near 24 miles the ruad Passes through low ground, showing signs of mach wash. This fs
should suffice. This is croased by the road at 4} miles. evldgntly fIB‘glfntk a flood ;‘;erﬂo“'r from the l\lalt:r, ;{n(ll yo;:ld, it ;rgueg by ttixo ‘li;;oi re.cl;uirle an
At about 162, miiles from Taladi, 20,% miles by road from i i opening o - 8pan. 0 main stream of the Kal-ir is passe y the road s miles from
for the supply chn'::xel (Alavaka) to the Gia,n't'l T.nk.’ Mannir, a b:-.xdgo of 100 ft. epan :}Isa(;ulxiri; th; beg of t:i; atrumbisdot coars;(qn:ruy laand.b In ﬂl:;ogc the wa:!er lxl reportegl tohbe
At sbout 42,", miles from Taladi, 46!, mile r { . . . t. in depth, and for it a ridge, say 20V ft. in ength, won ° gired. Itis possible that
20 ft. span. e re 3 by road from Maanir, s flood Opening of about by keeplog the line somewhat to the east of the road s crossing of the ﬁxar might be found sbove
.44, I learn that fair bricks have been made on the banks of the Aripu-ir near Murankan . the point whe.n the flood overflow, passed at 24 miles, leaves the main stream ; this matter would
sbout 14 miles from Mannir, snd that g8ood clay exists and that bricks bave been made also near the of course receive sttention were a sarvey of the line ordered. .
23th and 34th miles by the road from Mannir, I was also informed that there ig an outcrop of ; 63. At 294 miles from Mannir the road emerges from the foreat and passes through
limestone near Kombansayindakalai, about 18 miles from Mannar, and that cora] for lime burning A Marichchikadi taok. ¢ re-enters the forest at30 miles,and at 31 milesthe Motragam-dr, the boundary
can be obtuined from Kondschchi near Silivaturai. I do not think much it any gneiss rock for ot. the .\orthgm and North-Weatern Provinces, is reached. This stream lies in a bollow aboat s mile
building purposes can t:io fonmll’ within say about 20 miles from Mannir, but beyond that I think : ;l'ld"b::“:dl"" from 30§ §°. 3180"?]2?6 ;‘nd :ibm:; 20 "‘{cb’.l”;’o"g; 3:“"'1 l‘;;ﬁ‘;‘g;%“&“’i"
ufficient can be obtained. tho in places it may hav i e of clean coarse sand is abou - Wide, the water in 8 18 repor . .in
! » oW P y 2ave o be brought from tome distance. 1Inoticed depth, and to be above both hinks. I think for this river, which riscs near Talawa about 8 miles
® Suljeot to remarks in paragraph 41 of this repore. 5
[3%6) . [(37)




. )‘\

8 ' SESSIONAL PAPERS, 1895, _ -
south of Anurédhapurs,and is known in the upper part of its course as the Talawa-oys, s bridge of - {,
300 ft. in length would be required. .

G6. South of the Motragam-ér undalating conntry is traversed by the road, !ﬂd the forest
improves. I observed outcrops of limestone on the road near {1) miles and 46} miles, and near
the latter place 1 also noticed Kood gravel suitable for bullast. The road emerges from the forest
st 474 miles from Mann4r, and for sbout 2 miles traverses open plains. Ponparippu resthouse is
8t 48/ miles from Mannir, . .

67. From 4)} miles to about 53 miles the road traverses the delta of the Kala-oya, and low
land liable to be flovded is passed at 40§ miles, 51} miles, 519 miles, and 523 mllt:s from Maonir;
for these low lands, if passed by the railway, openings of 150 ft, 40 ft., 801t and 20 ft. respectively
woauld, I think, be required. The main stream of the Kala-oya is crossed st 52 miles ; the be.d
is of coarse sind, floods are reported to rise about 7 ft. above the present water level; and for this
river 1 shounld not consider it safe to estimate for a bridge of lesa than 300 ft. in length. .

63. An attempt would of course be made, were the survey ordered, to find a crorsing for
the Kals-oya by the line above the head of its delta, but if, as I was informed by the Vidiné
of Ponparippu, the delta extends 10 miles to the east of the road, this would be impracticable, as
it would involve too great a detonr. [ should mention that by the itinerary map the head of the
delta is shown to be only about 2 miles to the.east of the road. Between 503 miles and 51 miles
on the road there is an outcrop of gneiss rock with veins of quartz,

. 60. At 54,4 miles the Kal-ir (salt river), a tidal estuary, is crossed by the road ; for this a .
bridge of 60 ft. span would be required. The bed of this stream is of quartz pebblen, and lb9\'e
them, extending for say 6 ft. above present water level, is & stratum of blue clay imbedding
numerous sea shells. ’ — )

70. After passing the Kal-ir undulating country occurs, and the road rapidly rises to a
summit of considerable elevation, possibly even 150 ft. above the sea; at {)b} miles gnv'el of
excellent quality for ballast {s abundant, Undalating country follows to 62 miles. The gradients,
and perhaps the works also, on this part of the line maust, I think, be steep n.nd heavy. At62}§ and
623 miles watercourses, for which openings of 40 ft.and 20 ft. span respectively would be needed,
are passed.

71. From about €4} miles to 68 miles from Mannir the road crosses the valley of the
Mi-oya, and is at places subject to floods from that river, At G«ILmiles two water-couraes occur,
for which an opening of GO ft. span wouald, I think, suffice. Atabout 66} miles a flood opeding of
about 60 ft. spun would be Decessary. For the Mi-oys itself, which is passed by the road at 66}
miles, a bridge of aboat 120 ft. span would be required ; the bed of this stream la‘ol sand, and it
Is reported to flvod to a height of about 5 fi. At 674 miles on the road there is s bridge of 2 spans
of 13} ft. with a headway of 9 ft.

72, From 67 miles to Puttalam, 72 miles from Mannir, the road is gratelled or metalled and
bridged. Between Manastivg village, 69 miles, and Puttalam 1 think the best coures for the line -
would be close to the road on its eastern side, and in that case it would-pass between the road and
the Nedunkulam tank. . :

73. The length of the line from Taladi to Pattalam would Le about 9 miles.

CoxcLcsiox,

74. Aeregards the comparative advantages and disudvantuges of the alternative routes for
the connecting railwaye described in sections 1]. and I11. of this réport I bave no hesitation in
stating that, apart altogether from its much greater length, the works, and especially the bridging
upon a line from Taladi to Puttalam, would be very much heavier, and therefore more costly than
upon 8 line from Taladi to Madawachchi or to Vavuniya.

75. Thetotal distance from Colombo te Taladi vid Pattalam wounld be about 149 miles, but
vid Madawachchi it would be about 1303 miles, as follows :—

A5 c.

Colombo to Kurunégala 5 57
Kurunigals to Madawachchi e R6 5
Aadswachehi to Taladi (spproximate) 46 0
. 100 62

while vid Vavuniya it would be about 200} miles.

76. The country through which both of the alternafive routes pass is undeveloped, and
for the most part waste land and ‘jungle. Certain persons who profess a knowledge of the
conditions favourable for the cultivation of cocoanut trees have informed me that the constraction
of a railway to the north of Puttalam woald be followed by an extension of this cultivation along
it; while others, who also profess similar knowledge, state that the climate is too dry, and the soil
is not saitable for the successful growth of these trees. .

i7. Ienclose s map, tracing No. 735, to the scale of { milestoan inch, showing in distinctive
colours the slternative routes referred toin sectiona J1.and 111, of this report, and their connections
with the Indo-Ceylon Railway on the one hand and the proposed Puttalam and Northern Railways
on the other.

8. I have, in conclasion, to state that Mr. Erskine worked with much energy on the survey
of Adam's Bridge and Mannir channel, and that his services were of much value to me in tukinyg
sections of the streams betweea Taladi and Puottalam; and 1 would also take this opportunity of
tendering my best thanks to the Government' Agents of the Northern, North-Western, and North-
Centrul Provinces, and to Mr., Jackson, Assistant Government Agent, Manndr, and to their .
subordinates, among whom I wonld &pecially mention Mr. V. Vraspillai, Adigar of Munali, who
accompanied me doring the whole of my tour in the Northern Province, for the facilities and -
assistance they very kindly afforded me in my journey, und for the very useful local information
they so willingly gave me. I have also to tender my best acknowledgments to Captain Donnan
for his very valnable assintance in the survey of Adam's Bridge, and for hiy kindness in placing his
vessels and men at my service, withoat which thia survey could not have been made.

I have, &¢,,
F. J. WARING.

(358]
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. . PROPOSED INDO-CEYLON RAILWAY, 9
“The CHIEF RESIDENT ENXGINEER, Railway Fxtensions, to the Hon. the COLONIAL SECRETARY.

. . -

No. 133. o , - ' Pattipola, May 3, 1895,

SIR,—WITH reference to my letter No. 108 of the 10th ultimo, I have the honour to state
that if in the opinion of thoso competent to judge there would be any difficulty or dianger, owing
to the strong currents so often prevalent, in warping veasels through the channel at Paumben, as
proposed in the 17th paragraph of that report, all objections would I think he removed by the
construction of 8 lock with double gates at each end closing In opposite directiona, as this would
permit vesuels to be pansed through in Lbuth monsoons in still water.

2. The employment of two samull tug atcamers, one to be stationed on each side of the
ree{ 9o ns to give sailing vensels a little offing before trunting entirely to their canvans, might also in
addition be advantageons as tending to remove even the remotest chance of accident.

3. I have ascertained that the length and draught of the steamers “ Lady Havelock " and
** Lady Gordon " are respectively 180 4t. and 10 ft. 6 in., the beam of the former being 23 ft. and
that of the datter 27 ft. Thene versels are, I think, among the largeat that at present use the
Paamben channel, and I conrider therefore that a lock 250 ft. in length by 40 ft. in width by
12 ft. deep at low water would Le very ample. Tracing No. 737 herewith enclosed shows
renerally the plan and sections of such s lock.

4. The addition of & lock would increage the cost of the work at Paumben beyond the sum
of Ra. 450,000 roughly estimated.for it in paragraph 21 of my sbove-quoted report, but the
reduction in size of the swing-bridge necessary thus rendered possible wouald be very advantageous,
38 permitting it to be tarned with much greater ease.

3. I would request that you will have the goodness to consider this letter as being s
continuation of my repoft No. 108 of the 10th ultimo. ‘

- I have, &c.,
* _ ' - . F. J. WARING.
[ ]
- ®
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' ® 1 Soxney, GOVERNMENT OF INDIA,
{ PUBLIC WORKS DEPARTMENT.
‘; Pailwvay Construction.
sl -— ——— e — —
- To
i The Jcint Secretary to the Government of lladras
(Pallvay Branch), Public Vorks Department.
Calcutta,the 2nd December 1895.
Sir,
, Y
, In continuation of Government of India letter {
i No0,1050 R.C.,dated 2nd Septerber 1895, I an directed to .
‘ ' forvard 2 copics of the cocplete Chart of the recent 1
1 e |
A . %
id; . . \: survey of Pelk's strait, together with 2 coples of the
s woy -~
ot \Y .
RI + “0’\$Lﬁw Lol ‘hydrographic notice relating to that strait issued by tha
' N WAL : '
" ’;: ) {,‘v (W \/:;"\ l'arine Departrent. . b
- ‘-
| C | ,
) - I have the honour to be,
!,
p Sir,

#5;,/' You%,mcst obedient servant, , f
W l«'/.,ﬁh‘ S !
PV Befutrsers

T Assistant secretary.

' !

N Q.- ~": . __.T

e b

Documents accompanying:- .

[ ~ -
- LEY.
2 copies of Chart and notice ";//.

referred to.

[
N




-

¢ eeevma Tt .

L

At

.
.

1 4

A

™ ————
v-"\”c.--—. b ad

Ny »

PR v . N
o v ','; N, ’ co . L ‘\:_—'--‘-— L
——— - —ate s . . }‘
vy L R R R T . \
'.’o Y.. ( Jhhac. sa0 A I\(oo /0‘

b

.,
Y,

—oay -

e /2980
o, . 1 4
. §r" %r ;
., Lo
? RS I ,,',.} - - I': |
;\_ t
. '.“,J. ]g )
).
4
i
n ;
R
. P
' r
. SE
Sy
. j L
I I"~¢£
: 1
. 4
4
!
:". H
ak
) L !
A
3

R R N G - e ana o -

LAV PR Y .or.- Tt '-

T RN e Tl -

. " d .

Se T A - - -~

R .

PR "‘ o’o . I . .

¢ on.
-,

Tha information in this Notice <o to de carsfully considered, noted in the
Seiling Diractions, and compared with the Charts when the ship is
nacigaling in the locality to which it refers.

Hydrographic Notice.
[No. 2 or 1895,)

—

PALK STRAIT,
———e

The following remarks tclating to Palk Strait are derivol from the

Survey in 1895 by Commandar C. F. Oldbam, R, N., aud the oficers of
tho Marine Survey of India .

\ .
(48 Bearings are Magmetic. Variation in 1895 1° B.)

PALK S8TRAIT, 0 pamed after the Datch Governor who Sret Davi.
gsted it separates Ceyloa from the south-esst part of the Peninsula of
Hiodustan and at ite eotrance, botween Point Palmyra and Point Calimore,
iv aboat 34 miles in width. The old Datch Davigators mention three
passages throogh the strait, the sonthern one of which, between the
north coast of Ceylon and the shoals to the northvard, is the original
Palk Strait. To the south-west, Folk Strait opeas ount ioto & consider-
ablo sheet of water, strotchiag aboat 60 miles jq that direction, sad abouat
the same distance further to the soath-east, known as Palk Bay, baviog
over it depths of from 6 to 7 fnthoms, with maddy bottom. Palk Bay
washes the north coast of Ceylon on its eastern, and the coass of Tanjore
and Madara onits weitorn side, . .

The islands of Réméswaram and Manfr, with their shoal connection
known as Adanmy’s Bridge, form s broken breakwater at the head of Palk
Bay, dividing its waters from thoso of the Gulf of Manér; the Pémbag
Pass betweon' Rimeswaram island and the Hiodustan Cosat, making a
DArrow conpectiog channel,

There are two recognised entrances into Palk Bay ; one between Poiat
Calimere and the northern ond of the middle banks, baa from 21 ¢ 24
feet of water; the other (Palk Strait proper) between the gouth banks
and the north coast of Ceylog, hasa depth of not less than 30 feot at
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_low water when croming the northera end of the Pedro Shoals, in tbe
enstern part of tho Strait; and near the western limit of the Strait, at
shout 5 miles north-westward of Karativé, there is a cloar channel with o
depth of not less tLan 33 fect at low water. Thereare other placcs where
vesscls might cross the banke in depth . of 20 to 24 feet, but being out of
sight of land there is no guide to them, and therefore they are mot re-
commended. ' ' - '

JAFFNA PENINSULA, the northern comst of which borders the
south side of F'alk Struit, is the chief of the four districts comprised in
the Nortbern Frovince of Ceylon, the others being Manir, Mallaitivi, and
Vavooiga. Jaffos district bad, in 1891, a population of 279,636, chicAy
Tamils. Jaffna,the principal town and port, is the residence of the Agent

- for the Nortbern Province. The other ports in Jaflns district are Point
Pedro, Vallavedditami, Kankasantdrsi, saad Kaits.

Commun{cation.—The town of Point Pedro is connected by telegraph
o through Kaokasautursi, Jafioa, and Mandr, with Colombo and the Indian
rystem of telegrapha,

Thbe Steamers of the Ceylon Steam Sbip Company genernlly make two
voyages each round the lsland of Ceglon ina month, one proceeding
southward and the other northward round the island. They call st
Kaokasanturai during the south-wost monsoon, or from the middle of
Febroary to the middle of October, sud at Jaffoa daring the north-cast
monsoon. Poiut Pedro is visited at both seasons.

The Dritish India Steam Navigation Comp.hy'l steamors call generally
at Knnhuntulni dyring the sonth-west monsoon on Satardays, on
their retorn from Negnpatam to Colombo. During the north.east mon-
soon they call sumetimes at Jafna and occasionally at Kaits. o

Mail Coach.~There is s mail coach service betwsen Toint Pedro,
Kankasaotorsi, aod Jaffna, and between Jaflas, and Matali, from which
Place there is a railway to Kandy. '

Trade.—The trado of the Northera Province is carried on through the

ports .lm“y An'xcntioncd, sod the ports of Mnm’r: Pesalai, and Vankalai
in the district of Mavér, and Mallaitivi og the east coast.

Expoits.—In 1894 the exports were valued at Ra. 15,61.148,. the

principal bcing tobxuco, chanks, palmyra timber, elephants, béchede.mer,
and jaggery ; other oxports are vocoanats, dricd fish, honey and salt.

- Imports.—In 1891 the imports were valaed ot Rs. 33,16,602, tbe ~

chief being paddy, rico, cotton goods, carry-staff, grain, earthonware,
Jewcllery, iron bars, castor oil, and soger.. ! L e .
]

.
)
.
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' THE JAFFNA PENINSULA is low, formed of coral and aand, its
vorthern coaat being generally protected by a narrow frinzo recf ; low
coral cliffs and sandbils being occasionally visible. Treos from 70 to 90
feot in beight line the northerd coast, and can be seen from the deck of »
ship, at » distance of about 14 milcs. R )

POINT PEDRO, ia latitade " 49" 40" N, lougitude 80° 14°50° E..
forms the north-eastern point of the penineuls. The town and purtof
the samo name, where there is a custom house and seversl bungalows on
the beach, is sitnated aboat threo-quarters of a mile westward of the point ;'
the custom house with its red roof i)eing & conspicuoas mark ncar the
landiog place. ) .

The port is open from about the middle of Fobruary to the milddle of
October. During 1804 it was visited by 3G0 vessels of 32,341 tons.
Nincteon country craft of 1,412 tons belong to the port. _

Supplies.—There is a native 'mnrkat. where fowls and vegctables can
bo procared ; sheep and ballocks csn be obtained by giving notice. .

COAST.—From Point Pedro the coast trends West and W, N, W., a

+ distance of 2§ miles to Point Palmyrs, then W. 8. W. and West 4} milcs
to Tondaimanir. A frioge rcef lines the coast and extends from a half
to ove cable from the shore; outside this the water deepens rapidly to the

- & futhom line, which is about 3 cables from the beach. The coast is lined

with Palinyrs and cocoanut plantations, and a gootl road leads from Point
Pedro along the coust to the westward. y

VALLUVEDDITURAL, sitaatsd 2} miles west of Puint Palmyra,
is & port where vesscls of from 30 to 250 tons sre built. A bLreak in
the rvef affords good entrance to busta. - Thore is a considerablo villago
sod native market where {resh provisions may bo obtained.

TONDAIMANAR, sitasted two miles west of Valluvodditurai, is
marked by a cliff 25 fect bigh, half A mile to the westward of wlich
is the entrance tu & backwater which forms a gap when viewed from the
vortbward. From Tondaimandr the coast trends W.S. W., West, and
"W.by N. to Kankasaatursi ; the reef along this const is closs to the beach,
bat the 5 fathom line extends half & mile from the shore; vesscls shosold
not approach within this distance. . .

KANKABSANTURALI is the chief port of call for steawers during
the 8. W. monsoon ; thoy commence calling in Februsry or March and
continue uatil October. T

Four vessels of 233 tons are owned locally, and daring 1894 the port

was visted by 310 voesels of 79,518 tons, carrying paddy sad rice chiefly..

There is & custom bouse, the custom offcer being Master Attendant for
the purt, :
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Two stone piers in rains will be noticed on the bLeach, on the westorn
pf which is bailt the lighthoose A small wooden pier, which can be
used by boots daring tho S.-W. monsoon, bas been built on the Leach.
Cargo boats which are anchorod off tbe Luach can be obtained for Janding
cargo during fine weatber. ) ©

Supplies-—Walcr can be obtained andfresh provisions if notice ig
given. .

Anchorage may be obtained off Kaokesanturai in$ fathoms, seod ang
mud, with the lighthouse be.rin; 8..8. W, distant 3} calles; and
tbe rocky point aboot 1} milcs west of the lighthouse just sbatting in the
distant poiut. . Veesels are recommended not to sncher to the westward

" of the lighthouse se the bottem is foul in that direction. )

LIGHT.—Os the westernrcined pier is & column 73 fect in height,
coloored white, from which ie exbibited, at an elevation of 75 fect above
the ses, & fixed green light, visible in clear weather a distanoe of 14 milcs,

. The light is obscured by trees on bearitgs north of cast.

Tides —It is high water, full and change at Kankasantoraiat 7 hourg
35 minutes ; springs rise 3 fect, neaps rise 2 foet, neaps range 1} fect.

The Coast from Kankasantorai curves to the southward as far ag
Karativi; it is {frioged by  corsl recf and bordored with Palmyrs and
cocoanat.trees. One and a balf mile west of Kankasantorsi is & con. -

spicuoas cliff 26 feet high, and nearly a milo furtber is & Roman Catbolig
charch in coarse of constructioa. - ) '

Sonndjngl.—Wuhurd of the charch the threc-fathom lime reccdes
from the shore, and off Matakal (marked by a conspicaons sand hill) i
two milcs from the coast. .

- Rock-—A patchof coral, with 11 fect of watcr over it, lics of Matakal
with the conspicuous sand hill bearing S. 42° E., distant 1% miles, and the
cliffy point near Kankasanturai N, 88° E ; inside the patch the bottom iy
uneven and fonl .

The Islands, off the N. W. sido of Jaffna Peniusala, extendiog for
12 niiles to the S. W, are a cluster of low coral islands scparated by
oarrow shallow chansels only navigable by boats. Fasther to the

8. W. is Dellt Island or Neduntivi scparsted from the othes jslands by
& good cbannel 4 milcs broad.

KARATIVU; thenorthern island of the grenp, is np.nied from Jaflng

.

- oagp—— ey

Peoinsula by a sballow passage a third of & mile broad; it is & low cora)  ° '

island covered with trces, the highest being on tho N. V. extreme. A
sand bill 20 feet high with some palms oa it, situated on the N E
point, is conspicuous when vicwed from {he north-westward. At tho.
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b c.nlnneo to the chunx;ol between Karativi and the mainland there are
. pumervas sboals and rocks, closing the channel to saything bat Loats.

ELUVAITIVU, 2 wiles in length S. by W. and N. by E. and sbout 3
calles broad, lies south-wostward of Karativd; it is low and covered

with trves about 70 foet bigh ; between it and Karativd is the eatraice

to tho port of Kaits.

Shoals.—A shoal with a dopth of 3§ to 3} fathoms over itlie.u 5} n:ilcl
N. 21° W. from the north extrome of Klavaitivé, in Latitode 9 4T45"N.,
Longitado *9°47'5°E.; spother, with a depth of 3} fathoms over it, lies
N.1° E, distact ¢} milcs from tho same ialand in Latitude9°47'30" N.,
Longitudo 7y'49’E, Betwecen theso shoals and Eluvaitivé are pumer-
ous patches composcd of Lard saud, baving dcpthe of 2 to 3} fathoms
over, and with 4 to § fatboms betwoen them. These shoals are probably
composod of corsl covered with sand.

Caution.— Vessels procecding to Talk Bay or Jaffna shopld steer to

pass about one mile to the northward of the nortbern shosl
KAITS, situated on tho northern side of the island of Velani and south
of Karutivi, is an open port throughoat tho year, but the 8.-W, monsoon
is the busiest’ scason, there being then somctimes as many ss 30 to 40
* . vesacls in the anchorago at the sathe time. The entrance lies across the
flats between Karativé and Elavaitivd, Fort I{ammonbeil is the quaran-
: tino station for the port. The port was visited, in 1894, by 4G0 vessels
of 17,475 tons. Country craft are bauled up and repaired h?n.
Supplies-—There is a small towr, and o limited quantity of fresh
provisions can bo obtained. : o -

Anchonge.—'l‘bo small conntry veuol, lie in the gnur mc}tongo fa
2} to 3 fathoms, and dischargo part of their cargo before proocedm.g to the
ioner anchorsgo  Steamcrs should snclor in 4 fatboms, .nn.d. with the
north point of Eluvaitivi bearing 8. E. distant about one mile.

Directions.—Small vessals when making for Kaits harboar from the

eastward, should, after passing the porth end.of Karstivi, keep about

2 miles {rom the coast, until Fort Hammonheil, oo the 8. W. point of

Earativé bears S. E. by 8., when steer for it until about » mile distant ;

a vease] will then be in 9 feet, amooth water, and shou!d steer roand the

. . - ‘fort at s distance of from obe to throe cablcs, care being-taken, whoa tho
fort has boen roanded, to keep oo the morth side of q:o barbour until

past & bungalow-there sitaated. The best ncbongo. is off the custom

house in about 2 fathoms, mud. .

ANAL ATIV{I, lying to the B. W. of Eluvaitivé, is 2} miles long by one
mile broad ; past of the island is covered with teees 70 b0 80 foot Ingh.
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On ite north-east and south nides are small islets 15 feot hlgh.whlch_
lppur to be joined to it when tho island is viewed from the westward.

Shoal ground, with 8} to 4 fathoms water over it, lies 1§ miles west
of the north point of Eluvuhvd md cxtends southward off the north-
west side of An.luhvd from hllf to one mile.

NAINATIVU bies 1§ wiles sonth of Anslativh; it is 2} miles long by
balf a mile broad, snd bas trees aboat 70 feet high on it ; xt. is bordered
on its western sido by & narrow fringe reef.

Shoal water, with depths of 2} to 4 fathoms, extends thros-qaartcre
of a mile from its western shore, bat to the .outh-welt. the ive fathom
line approaches to within 4 csblel.

DELFToa mUNTm~SnLh-wat o( \'mnuvd and separated
from’it bya channel 4 miles broad, is the large island of Delft or Nedun-
tivi. Itis6miles long north-west and sonth-east with an average width of
Jdmiles. ljgh trecsare situsted on its north-eut and western sides, in the
centre is grass land and low trees abont 20 fect bigh. From a distance
to the northward, it looks like two islands. It is stecp-to, except on the

north side where shoal wator nndor five fathoms uundl in . point 6.
* miles to the northward. :

A beacon 40 fect high is situsted on the sonth-esst side of the island ;
it marka the sito of the station used by the Great Trigonometrical Sarvey
of Indis, when triangulating betwoen Indis and Ceylon.

Channel.—Bctween the Neduntivi shoal and the shoal water off
Nainativi is p cloar channel, one and threo quarters of & mile broad, hav-
ing in its narrowest part a depth of not less than five futhoms.

" Directions.—When clear of West Channe), and intending to proceed to
Jaffoa using Delft channel steer S. 5° E., fixing the position by using
the tangents of the trees on the islands; when at the northern entrance
to the channel, the tall trees on the north-east of Delft should be visible
bearing south, when steer for them, until the south point of Nainativi

bears E. { N, then a 8. E. course will take a veuolcleu-mto
Palk Bay. .

Middle B;nh.—l"rom & position sbout 5§ miles 8. E.} 8. from
the beacon on ,Point Calimore, the middle banks whick are formed:

of hard sand, estend in patches in a southerly direction for 73 miles,

with uneven sodndings of from 1} to 3 fathoms and deeper water bet-

weon. The shoalcst water found was 8 feet on the northern patch, snd”

10 feet on the second, 6} and 9 miles distant respectively, S. 18° E. from
the beacon on Point Calimere. Oan the anun part of w. uurd pstch
thonushondoptho(ll{ut. : -
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‘South Banks consist of four shoals with loss than 3 fathoms on
them, the northern and shoalest with 2} fathoms onit, lies 13 miles

* N.N. W. from Kankasanturai lighthouse. The others extend 4}.

miles to the soutbward, and bave depths of from 2} to 3 fathoms water
over them. From the south banks depths of 3} to 5 fathoms extend 12
miles S. W.} W.; to the channel leading into Palk Bay, and to the
eastward joining the northern part of the Pedro Shoats.

Middle Channel.—Bctween the middle and south b.nkl ina channel
5 miles broad with a least depth of 3} fathoms, and in the centre of this
channel in Lat. 10* 3 30" N.is & doeper passags, one mile broad, car-
rying not less than 3] fathoms; this channe! is ot of sight of land, there-
fore latitade is the only guide,

Directions—East Channel is a 3 fathom passage scross the shoal
water connocting the south banks and Pedro Shoals. Vessols m\mg
Palk Strsit from the north-eastward should steer for a position in
Lat. 10° 3° N, Long. 80.° 8 _E. tho tops of the trees between

Point Pedro and Tondaimandr will then be visible, and a south course. .

may be steered for Tondaimanér gap, not loss than § fathoma should be
met with in this channel; when the depth increases a conrse may be
shaped for Kankasanturai, or Point Pedro as necessary.

West Channel — After p.lling. Kankamntursi, the lighthoaso must
aot be brought to bear east of E. by S. until Eluvaitivd is well open
of Karativl, and the conspicuous sand hill st Matakal, bearing S. 36° E ;
the ahoal off the latter place will then be passed and a course can be
steered to entor the West Channel. :

At the esat, entrance to the West Channel with the 20 feet sand bill on
the north-cast point of Karativd, bearing S. 54° E., and Fort ammon-
beil (wixich sbows oat clear of Karativd agaiost the low land of Kaits),
bearing S. 10° E, s vessel.should stecr N. 80 W. 6 milos through

West Channel, when a conrse may be shaped for Delft Channel or Pamban.-
Currents—Tides.—During the months of February, March, and April,

no current was observed in Palk Strait. The tidal streams were very
regular, changing evory six hours, she flood setting to the eastward, and
theebb to the westward, between the shoals. From the West Channel
to Delft Tuland the tide sets with the general direction of tho coast, the

flood sctting northerly and north-casterly, and the ebb soutberly and

south- wut«ly, the strength at lpnngl boing nearly a kagt.

Wxnd and Weather~Ia Palk Bay, as in the Galf of Manir, tho
south-west winds generally commence about tke middle of April with fine

clear weather. Early in Mty. the south-west monsoon blows fresb, and -

continues until about the middls of Avugust, whoa it modarates, gradually
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. dying away about the end of September; the sky then becomes overcaat,

and about the 10th of October the north-east momsoon commoncer, with .
bard squalls from differont quarters, accompanied by beavy raiu, thander, .
and lightuing, which woathor continues doring themonth. The wind then .
becomes stendy from the north-cast, bat daring the montbs of November,
Dwocembar, snd January, there are frequent gales and much rain. Ia the
early part of Fcbruary, the north-east winds take off, and regular sca and
land breezes set in, which continue until the middle of March, when calms
prevail for severs] days, and the heat increases until the return of the
south-west winds in April ,

" POINT CALTMERE forms the northern point of entry to Palk Bay,
and ths southernmost point of the Coromandel Coast. A beacon 33 fuet

high with two arms painted white is situsted on the poiat, and one cable .
S. S W. is asteol mast, carrying a light; 3} cables to the south-
ward and sarrounded by water is theruin of a beacon. About 3 miles
wostward of the point aro the Kodigiri bungalows, formerly mach resort-

_-ed to during the bot weather. At about 5 miles N. by W. § W.
from the point, and s mile in shore,are two dark looking pegodas, in shape
like objong haystacks, which when ia line bear West. A sand bank, dry
at low weter, inside which trading bosts find sheltor in bad woather,
extends sbout one and a half miles N. E. by E. of Calimere beacon.

The three fathom bank extends N. E.by N.and S.W. by S. st a dis- .
tance of one and & half miles 8. E. from Point Csalimero, and 5 miles
8. S. W. from the point; it then tarns westward at about 4 milea {from
the coast.”

Shoal.—In the channel between middle banks and the threo-fathom
line off Point Calimere, and 8.30° E., 4} miles from the beacon, is »
abosl with & depth of 2} fathoms over'it; it is composod of hard sand,
extends 4 cables-east and west, and is about 3 cablos broad.

LIGHT.—A fixed pale red light, elevated about 55 feet sbove high
water, and visible in clear westher from 6 to 9 miles, is exhibited from o
_steol mast (sbout 45 fout high) on Point Calimere. At the foot of the
maat is & box painted white which contains the lantern during the day, and
is a conspicuous object. ) .
Forest Reserve.—At Point Calimere and in the vicinity is s forest
reserve, apparently under the control of the Collector of the District.
Here are many hundreds of antolopey spotted deor, and wild pig; they are
strictly preserved, the officers employed in the survey being refused per-
missiqn to either land, or shoot in the neighbourhood.

. DIRECTIONS.—In rounding Point Calimere from the eastward, by
the channel north of the middle bank, and immediately south of Point
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Calimere, the position of a vessel may be obtained by cross bearings of the
: two pegodss to the morthward of the point, and of the beacon or steel
. " mast; prior to shaping s south-westerly course clear of the three-fathom
coast bank on the north side, and the detached two-and-three-quarter
fathom patch on tbe south. A depth of more than 21 feet cannot bow-

ever be relied upon. Careful attention must be paid to the lead.

: Sv. L. S. WARDEY, Lient, R.I. M,
Officiating in charge Marzine Survey of India.

Marine Swrrey Office,
Bowbay, 30tk July 1895.
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