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Tidal Operations

Tndorsement from the Government of
India forwarding correspondence embody-
ing a report on an examination of Manga-
lore and its neighbourhood in November
1895, with a view to establishing Survey of
India Department —, communicated to the
Presidency Port Officer.
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No. 70, Marine, 5rn Fesruary 1896.

GOVERNMENT OF MADRAS.

MARINE DEPARTMENT.

Reap—the following paper :—

From K. G. SLY, Esqg., Under Secretary to the Government of India, Revenue
and Agricultural Department (and Surveys), dated Calcutta, the 30th Dec-
ember 1895, No.' 3603/146-5.

Forwarded to the Military Department for information with reference to corres-
ndence ending with that department’s endorsement No. 1032, dated 18th Qctober

899.

ExcLosurEs.

Endorsement by the Surveyor-General of India, dated Caleutta, 12th December 1895, No. 3654 8.

Copy of the following forwarded to the Secretary to the Government of India, Revenue and

icultural Department, for information, with reference to Mr. Siy’s letter No. 2745—146-3,
dated the 24th September 1895, with the remark that it is evident that the idea of a tidal gauge
at or near Mangalore must be abandoned.

From Colonel J. HILL, R.E,, in charge, Tidal and Levelling Operations, to the Surveyor-
¢ General of India, dated Poona, the 29th November 1895, No. 939,

With reference to your letter No. 2752 8., dated 8th ultimo, T have the honour to inform
you that early in this month I sent Lieutenant Morice, accompanied by Mr. Belcham, to Manga-
lore to examine that port and the neighbouring coasts, and report whether they contain a site
suitable for the erection of a tidal observatory. On completing their examination, Mr, Belcham
went on to Madras to make the annual inspeetion of the Madras Tidal Observatory, and Lieute-
nant Morice returned to Poona. I append Lieutenant Morice’s report on Mangalore and its
neighbourhood, dated at Mangalore on the 9th instant, with which I concur, and which shows
clearly that no improvement has taken place in the locality since Major Branfill reported on it
unfavourably in 1872, five years before our systematic tidal operations commenced, and that no
site suitable for such operations is to be found in Mangalore or its neighbourhood.

Report on ezamination of Mangalore and its neighbourhood in November 1895, with a view to establishe
ing Survey of India Department Tidal Operations,

1. The situation of Mangalore renders it highly desirable to undertake tidal operations at
the E)Ort, both for the connection with the mean

sea level of the important levellin ti
terminating there, and for the perfection of the general scheme of the tidal operagt‘i:g: 1;:1: ﬁﬁ:

art of India by taking observations about midway between the tidal stations Karwar and
eypore. E g
YPIn connection with schemes for improving the port of Mangalore information regarding
the tides is required : information for such schemes includes details regarding tidal streams, ete.
and'much else that is not to be obtaiped from tidal operations of the Survey of India De art:
ment, which deal solely with the rise and fall of the surface of the water, but the desire for
information led to local authorities suggesting that such operations should be started just at
the time that it was under departmental consideration whether conditions at Mangalore had so
far changed as to enable operations, which bad been previously attempted without success, to be
established. ]
Under these circumstances I received orders to proceed to Mangalore and endeavour, with
Mr. Belcham’s assistance, to select a site for a tidal observatory.

Objects of Operations at Mangalore.
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2. Ro observati p $
ugh ) ations were taken in the river Netrwdti in 1869, and i
ous attempts. observations of the tides ; and in 1872 pregise

of that year pravented their Dl sbertoss hab attempted, but surf ang slllliltttil:)eg gms‘?: iero
) ! g Ry

on pages IV and V, Intreducties it iar lev:rmntion regarding these observations is given

Mangalore,” and on page 1X / elled, heights, No. 3, § i
from which the fo]lowlf’inggeare e}atn) o(. Zst}li Synoptical volume of the M&‘f;;{shaﬁni'}gﬁ;nzm;;;in
» " '“
Captain Basevi's rough observations in the Netrfwét. ** As regards the tidal observations taken at

Mangalore by Capta;
! Y Captain Basevi i
Rl 5 el of g memorandum by ¢ vtk Mgt
R, g, vy barna?':(i:l;g right bank of the river Ne{rni%zt")mew s mbjotned. -
d.m-ing D bu: Tl;mth'()f the river which is (-xneecllin?r?ardlw - obouchiomenit
tﬁes: 80 that dm"ing north-cast monso:z?]l& v, V £ on i cven ¢ Toged
observations b durmg the south-west mons 0 4
such observations would be valueless S
“The river runs parallel ;
narrow strip of sand : the mouth of the river is st

to the north of the town i

by U niliss sk P\lbli’s;el&e;safs?z w:.g formerly considerably to the sout} i

survey was execnted, giving an » the mouth of the river ligs northed Lllb:')l(x)tf 3“' !"lml
Iniles g

“The site selected for the average of 100 yards a year,
river, on the west bank, about ‘3(}8;)3 18 wWas rather less than two miles insj
¢ e8 1nside the month of

the

opposite the door of the offices of Evfar o, Sonth of the castom and |
13) wES 18 nk-out h 3
avigation Company. Th P Bak ouses and direct]
2 pany © 83uge was erected at g diista;(;: tszulrs;hfi o??mh t]India. St:nn};
¢ et long, driven t ron? '3 Sh(.)re; it
};ietzi 4 tl?cﬁgls broad by 11 inches thick and 7eafr:etw ?s grooved to admit a Pl?lnt}: %}P::l of 3} feet
g tightly in the groove, the Plank was further ?:ﬁ;ngeaa%uatcd fo foet and incﬁw.ﬁem%e'l
J Y {Wo screws, s o

jndgiug
ince the

 Observati
ations were commenced on the 17th November and continued f h
or a whole lunation

up to the 15th December. The method of obs i

- : d ervat

:.f the ;Eagge at intervals of 5 minutes, eommencinl:' 1gtn ﬁ(ﬁgﬁﬁ? ]wus  take a series of readi
ime of high or low water and continuing themauntil the ta o ke bef ctod

according as hl_gh or low water was observed. The da e

telescope ; at night the gauge had to be visited in a boat, do with a hund

“On the completion of the observati

; ! 1ons the zero was i
:efearlxqéxg mark, ITl}ls was done both py Mr. Macdougall, Assisﬁ::;nﬁf vic vk “Gnpared with the
rical Survey of India, with the same instrument that he had p gl s g Trigonome-

AT . : reviousl :
Basevi with a larger (8-inch) theodolite, Mr. Macdougall obtaiule(:lubtl)lrensxsﬁl’lﬁugpz?ﬁ by Cln}itnin
: as. before,

but Captain Basevi found a difference i
v of one inch, which whs verif 1 i
process. As the difference was probably duo to the superiori‘Zys ;t?rtlltllzdi:syérzig}zﬂ{ldlﬁoreriz
» the resu

obtained by Captain Basevi has been retai i ici
i P s Heuk etained, but little or no suspicion can be attached to the

i v . .
Major Branfill was occupied during a part of the field season of 1871-72 in the att
Major Branfill's attempt to sot up a self-rogistering tide to set up a self-registering ’ti.r-[e rvgu"-enll)t
gauge in communication with the open sea at Mangalore, M angal(n-e. The river Netrdw 4ti WTlirlfer ati
bt I ‘e N Yot ot ST 1L northwg.rds past the town of Mangalore u,;:
400 yards and 10 os 12 feet ab : al miles by a spit of sand varying in width from 100
Dot 4Seci g s thsrily forOVB Eezll~ evel in the highest parts. It appeared that this spit ll t“)
B oA peita'of the mndse‘:em years driving the river mouth and bar continually pll e
pelt it aeiirs ¥ it Wer; covered with a growth of#ea pink and many ot'hoy ;ef')m
out 3 Tho Fuib 4o BHAW b rivm tan not liable to shift. Some years before, a hreaol }1 };auls,
Bowlig roandtho sbit wiicl Ort odenter the sea direct and a little south of the (ow‘z o -
wp i gl anll’ thie a: :I’X iﬁ ed a mile from the cut; but a very fow tides s B‘I-nhit'md f)f
o i e e *iJ«iw o(i er local mfox'n'm‘tlon there seemed good reason t«)l iced to fill
ions. - Majos Bonnfil thﬂr:f-tml more than sufficiently permanent for g j‘eur’s t f”ll’l’“?f’ e
Y e Iéveiow cia‘d & masonry we]l sunk in the highest part of tlll § pbserva.
R soRial- ks Hvaradevih :I?d 32 &.’l)_’]l;l‘tie; ;;;lt_z gl%mt ;ﬁgh fwater mark on the b:fac?lil‘;:}lﬁr:
firm at a small depth below the surface but very ¢ quiokv’vua: tl?ga;g:g:gantq}#:t E!mlld ‘;n% Yery
ater level below,

No. 70, MARINE, STH Fenruary 1896.

: to be considerably higher than mean ‘sea level. The well was sunk
wll::ﬁh t:grl;e g::g',\}{:;;??de%t}f 0206 feet orymore of water in it and 10 feet of masonry above
u

high wx‘tter st established with the open sea by wrought iron gas piping, but owing

“(;om_n‘lt:ﬂ"?‘t;;; ]Z:zlnﬁtthe water in the Well,p: water-tight cistern had to be introduced,

to !;he %emﬁ ;nl admit or deliver the sea water by means of the pipe. This was effected with

Wine ;ilt(l:i‘zl;ltv gut bad weather set in almost immediately, and the water shoaled and covered

Euch end of i’:he pipe with about a foot of sand. :

8 eﬁa while the self-registering tide-gauge had been set up. A severe gale now occurred

: M«nx}l bly altered the shore line, washing away much of the sand spit almost up to the

which consi er& 5‘;11 and shoaling the water for some distance out to sea. A continuance of bad

°b”:lzat§{]§§.edwit necessary to ismantle the observatory, but not before damage and loss had
weather re TR

; waves. : ;

occurred from the ;ﬁleﬁirolf:itsh prerieneea came to the conclusion that to set up a tidal observa-
« Major Branii ¢ 5 1 operation for a twelve month on the sandy shore of the open coast, 1s an
ntain it 10 OP neertain of snccess that it can hardly be

tory and maintamt ; mnso and at best so U
affair of m'lic% dlﬁ;‘#&;lg;dwz:igoﬂiﬂgly abandoned as a tidal station.” '
recommended. ° 3. The following admiralty charts give the

configuration of the coast in these parts, and a
rough idea of the port of Mangalore:—

» g o to Cochin with the Laceadive Archipelago, 182<—56, add. and

Yndi, wost coact, 7 iriadung b0 Ly din, Sheet VILL and Sheet, IX (which Tuttd tnalirics
:“IT;: er ‘scalo i)lan of the port of Mangalore). :

g bered that all sands, bars, ete., and of course all soundings shown on these

T to season and from year to year. The large

8 tant change from season
te of consd(;nfmm t%me to time by the port officer show the recent changes at

Detailed surveys of the port of this kind are not published.
r]}j{l?ngalr.):.c umo*; fhe bar, ete., has changed a great deal since Major Branfill and Captain Basevi
e positio e

described it in the extracts given above.

4. Mr. J. M. Simpson, the Port officer,

Charts and plan of the port.

Tt must be re

i sta
charts, are in & 8
scale surveys of the port ma

1 triking manner.

was good enough to explain to me on the spot some
recent changes in the spits north and south of
Local assistance and opinions. the bar and in the channel. He also entered
ability of the port for tidal operations, and kindly introduced me to
the Bank of Madras, whose knowledge of Mangalore, acquired by
tremely va}lualbll)o in all l{)ca.l questions. Mr. Simpson’s
) P ~ olear explanation had been made to them, of the conditions
and Mr. Palmers “ri‘t‘;i‘n: f:;;ycllﬁz sumfx}l)a,tized thus : that the conditions of Mangalore have in
essential for such OP:e ﬁ vou;'able for tidal operations since Major anﬁll_wus here, and that his
no way becomo m‘;s etm l,e;-fectly just. Mr. Palmer kindly accompaxped us to the scenes of
estimate of thﬁ:‘an 4 Major Branfill’s labours, but no trace of them remains.
Captain Basevi .+ oonductéof tidal operations it is desirable to find a spot ready of access
5. For the prope ; % and suitably situated with a view to attendance,
tenance of a tidal observalolys oy pervigion, etc., and such that there may be a

dations with simple water communication with these even at the

A tion of the suit
into the questio of

t
. B. Palmer, Agen .
g‘l—;r 320 years’ residence in the place, 1s ex

Conditions Jesirable to main
firm foun

safe observatory on
lowest tides. ps tside the b hich i
tors wikhin and those outside the bar, which is at present about a
6. At Mangalore £ha YRR , mile 'south of th; town, mustp be separately
Mangalore. examined to see whether tidal operations can be
of the tide is about 6 feet at springs and about 4 feet at neaps.

e range
undertaken. ,'1;{1 insige the shifting bar constituting the back-water or inner harbour is affected
7. The water by the rainfall in the two rivers, Netrdwati
Inside the bar. and Gurpur, during a great part of the year;
f these rivers discharges into the back-water near its southern limit, and the latter
the former 0h b limit ; end tidal observations taken here wou‘ld not represent the sea and would
near its 110113;1 ;; corve the general scheme of the tidal operations ; they would presumably, for
therefore f o “be of littls use for the imprqvement of the port. But, however useful they
the 5‘_"‘;)19 'f“: in’zpos%iblﬂ to make sure of carrying them on, as the sands in the back-water or
!mghthe‘blour <hitt 50 much from season to season and from year to year, that no spot could be
inner dmvcn in the fairway where water and a firm foundation could be guaranteed even for a
selecte %" Ots apparently snitable near the “ILaccadive store godown,” a little north of the
year. - OP the back-water and at other representative spots, were visited, but

) 1 the Netréwati and . ¢
E;?;t;::]esfdec?’pﬁvc and no reliable site could be found.
he same shifting bar the coast stretches for miles north and south in a o

8. Outside t expanse of shifting, treach d b
: , treacherous san
Outside the bar. exposed to the full force of a surf OOIISidﬂ!':(ilt:

dangerous and as voilent as that of Madras. No attempt has been made to erect any structure
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within reach of this surf. The action of the sands is particularly unfavoura

fixing any hqd of structure or even any signal : anchors get bu{ied and surl::d&:i:vlvln to th

sand, and chains become embedded in a similar manner, so that even a g

be_ maintained in position, but is soon dragged under water by its own anchor chain,

think it would be possible to erect and maintain any kind of tidal apparatus whate

observing the level of the sea at Mangalore or for several miles north or south of it, s
9. Iam therefore obliged to report that the unfavourable conditions of Mangalore for

Difliculty of starting and maintaining tidal operations.  Survey of India Department tidal operations

EFVILT, ve in no way diminished sj ;
attempted observations in 1872, and to repeat his ooncludini remza.rlme:i « !'_1[?: x: JS;,I?:;‘?BI

observatory at Mangalore and maintain it in o eration for a twelve mont : : :

of such difficulty, and at best so uneertain of s;:mcess that it can hardly bcl: reoou;ménd:in-n afflm
greatly fear that Mangalore must be abandoned as g tidal station.”” ]t ig plain tha ,h:n. .
regard to the irregularity and eculiarity of tides in Indian waters, observations at :'n vlmg
out of the neighbourhood of Mangalore would be useless as regards improvements of thyep g
and I have just stated that no suitablo site can bo found in the neighbogners. port,

No. 74, Marine.

Copy of the above, with enclosures, forwarded to the Secretary to the Govern-
ment of Madras, Public Works (Marine Department), in continuation of Marine
Department No. 1032, dated the 18th October 1895. y

(By order.)

Forr WiLriax, (Signed) E. DEBRATH, Capt., R.E,,
23rd January 1896, Jor Dy. Secy. to the Govt. of India,

OrpEr—No. 70, Marine, dated 5th February 1896,

Communicated to the Presidency Port Officer in continuation of G.0. No. 317,
Marine, dated 6th November 1895. :

(True Extract.)

Under Secretary to Government,

To the Presidency Port Officer.

Exd. T. K. Narayana Aiyangar,
Bpare Copies

. 146:3, dated the 23th September
% gégs;ﬁMmp at or near

ol (8

Fire No, 146
or 1893,

Szriav No, 5.

* No. 365;15., dated Caleutta, the 12th December 1895,

2! 3» dorsed by the Surveyor General of India. =
- e i rward Secretiry to the Government of India, Revenue
2 ' ’ "'Comﬂ_‘ofw, e folmlomng fob for ?:Ez;!:ion, withyreference to Mr. Sly’s letter No.'?745_
iy or v 1895, with the remark that it is evident that the idea of

Mangalore must be abandoned.

t bk - et EE RS T RN > 3 S
el No. 939, dated Poona, the 29th November 1895,

ey ;,,.‘.cm., J. Hivy, R.E., in charge Tidal and Levelling Operations,

gl ¥ orya ﬁ;‘Th'Snrtejror General of India. T
' ¥ T g s ; tter No. 2752 S., dated 8th ultimo, I have the honour to inform
s Yl e &Tﬂm:e:ht; ’;:?,:,:ﬁ I sent Lieutenant Morice, accompanied Ly Mr Belcham, to
o Tl :fg examine that port and the neighbouring coasts, and report whether they
i H‘:a? a site suitable for the erection of a tidal observatory. On completing their examin=
e t on to Madras to make the annual inspection of the M?dras Tidal
' ation, Mr. Blcham wen 3 P I append Lieutenant Morice’s report

Observatory, and Lieutenant Morice returned to Poona. app e sragporn
Mangalore and its neighbourhood, dated at Mangalore on the 9% instant, with w ich I
on Ma gﬁd Shills ke clearly that no improvement has taken place in the locality since
;;n'?l‘l:’]}t:nﬁll rejorted on it unfavourably in 1872, five years before our systematic tidal
op:Jr:l'ions commenced, and that no site saitable for such operations is to be found in Mangalore

or its neighbourhood.,

: ; ramination of Hauyzlore and its neighbourkood in November 1895, with a view
% “a'”;;":,;abh';ligg Survey of India Department Tidal Operations. -

ituation of Mangalore renders it highly desirable to undartake tidal operations

,(1) I sltu? ‘.m 0 2 i at the port, both for the connection with the mean

Qigerts of Operstits & Rangalo. sea level of the important levelling.opel:atk;l ns

: érminating there, and for the perfection of the general scheme of the tidal operations in this

R %-térm;? ;:%i‘ l]); taking observations about midway between the tidal statious Karwir and

ol e B (e wepeoeag the Tort of Mancalore § ion regardi
£ \\ ?_f%ﬁ..» 7‘ the ?jodes 18 required': informaticn fog such schemes ingludes detail;:e;aidli:g,;%:;l:;eamg‘ etg
4~ . andmuch else that is not to be obtained from tical operations of the Survey of India Depart-
. menb, which deal solely with the rise and fall of the surface of the water, but the desing“f
il - information led to local anthorities suggesting that such operations should be started j’nst ::

Under these circumstances T received orders to proceed to i
Mr. Beleham’s assistance, to select a site for a tidal {))bservator;‘.{ S o D
: : (2) Rough observations were taken in the river Netifiwdti in 1869, and ia 1872 precise
observations of the tides in the open sea were
S i attempted, but surf and shifting rands in May of
| that year prevented their being started, Information iregarding these observations js ive
| } on pages 5V a’nd \cfl, introdncfi}czr; tof“ ls‘pig'b levelled heights, No, 3 Southern India, Pg’olt'n;:
. in Mangalore,’ and on page a) of the Synoptical volu I ituding i
in 2 ;ﬂich & f()llowin’:g gare extrzlcts ke ynop me of the Madras Longitudinal Series

3 o " i “ As regards h 3 3
aptain Basevi's rough observations in the 3 the tidal obssrvations tak
thrgwﬁti. < g:"g:;g(’ie L}l’) gaptain Basevi in 18t69-$t(!), a:
1 my um : D

! “ Mangalore is built along the right bank of the rivéy;- N::rzggzl? 1'1:::-1 :')t‘,]: ]:!wl()l

( into the sea ; there is a bar across the mouth of the river which is exeeeding] gn
eross during the south-west monsoon ; but there is always several feet, of %viter on it

‘I at lowest tides : o that during north-egst monsoon Mangalore is not an unfavourable ll el‘t .

! for tidal observations: during the south-west monsoon, however, when the i odoea ity

the rains, such observat'oas would be valucless, 3 r 18 flooded by

‘ “ The river rans parallel to the s a for several miles, and is gepa ;

,‘ marrow strip of sand : the mouth of the river js steadily ngregs i:?gt'egoxf{ﬁ:zla:g ::éyi by a
well to the north of the town, thhereag it was formerly considerably to the sout,h’ x ibs r:;\;
judging by the atlas shects pubh'sh.ed Iu 1872, the mouth of the river has northed about 3'mile
‘sinee the survey was executed, giving an average of 100 yards a year, *

i “ The site selected for the gauge was rather less than two miles inside the mouth of the

¥ river, on the west bauk, ab. ut 300 yards south of the eustom and look-out houses and direct!
3 opposite the door of the offices of Messrs. Alston & Ce.y Agents for the British India
i

Previous attempts,

ouchement
ngerous to




e . Epected Uime o Bigh.ot o

Hob
22 _ (5
’ i B ) ? -y :
Steam Navigation Company. The , i ‘
it consisted of a stout beam 6 inches byy 1 . C-ccted at 4 distanae of 150
6 tha bed oF g on;“f:::’olf’{ h: inches and 10 feet long, driven foet from the shore ;

S _ i b toad
teak 4 inches broad by 1} inches thick and’lfe:!g ;?s grooved to admit a plaok O:P::i"of 34 fe:;

ing tightly in ] ng, gradoated to feet
?thng %go y in the groove the plank was facther fastened by two aer?::,nd aches ; besides
y & frame of bamboos and matsin carried u

up the L : action of waves or wind | up
Rl 1 magk o ol oa e iceab tho et rghe e S0uS%; AL" eting
offces already alluded to); this :..'a'f,';ﬂ‘ﬁg o “‘;idse of the waﬁez({;det::s wA‘;;ta‘;,.
BExD b 2 vohE gt ), o means of a small Buinch 1o : s
st Pt g it st

I N » : 3 mar,

up to the lmhmm“mnﬂd on the 17th Novembsr and continuad f,

ings'of the'ganse atinté:' The lsnetl_md of observation. followed. was to “‘:‘“ whol ¢
't > Mitlates, commencing at about, & seriés of read-
OF risen acoonding as high o 10, CORDUIng thom ‘wutl the ety Lo ot o
mtb: ?)md telescope ; a v g AL wee Observed.  The M-'Mva,ﬁdmp:ew o
refe ;nguntﬂi W, leﬁ:mvff th; observations the zere was again finally, Sinbaiad it Lo
Trigonometrical Survey of Tndig oz 000 DY “Mr. Macdougall, Assistant g co. Vith the.
S 7, Copiin, Bacori with 'Y Turgen (o) shmm 5 o Bad previously vhod
same result as before, but Qg tai -, DA RGO, . IBEE, Macdougall obtajneq e
by a slightly different Piain, Basevi found a difference of onoinch, wheh o in¢d the
p: v progess, : which w Hods
~ ostrument, the result obtained b?scma?fﬁmmﬁ Probably dus to the superiofity of the

can be at e 1 been retained i oo, 33
: ‘Qzagxhﬁdm:&}’:zrm““epey of the zero of the gauge, ¢ but little or no Sﬁbpw,lon.

8 oeﬂ_npuled during g lt):rt of the field season of 1871-72; in

. Major Branfill’s atterdpt to ¢ - toset up a self-registerine ti

iog tide guogo in commmioation oo datregister | The river Netrawdti Zﬁcﬁd",ﬁ,ﬁg? at Mangalore,
= i . ] .

i the'town of Mangalore, is separatedofl;?g ;ll;ds Vou

'n width from 100 to 400 yards and 19 568 B et il by Spit of sand v;;ipan

SO‘IIne Ylearls before, a breach had been . Were apparently vefy firm and not liable a1:0 2%3’?
and a little south of the town, ins of fowi o etk nter the sea dipsct
thw-eut ; but a very few tides ;uﬂ’io:ia‘:ootfil?owmg r(_mnd She spit which extended 5 m?l:; d&n:ci
TDETE BOTLIGU FUUU baoya v ——rpuos e D1 up {'spit might be consiaered more than sufficient]
permanent for a year’s tidal observations. Major Branfill therefore had a masonry well su {
mn_the highest part of the spit where it was 12 feet above sea level and 30 yards awa fronm
bigh water mark on the beach abont a mile ssuth of the river mouth and nearly oppog’;ée the
town of Mangalore. The sand was very firm ata small depth below. the surface but ve

¢ quick” at the permanent water level below, which appeared, however, to be considerab;y
higher than mean sea level. The well was sunk until there was always a depth of 6 feet o{
more of gatar in it and 10 feet of masonry above high water mark, ’

“ Communieation was next established with the open sea by wrought iro ipi
but 0wing to the persistent high level of the water in the well,ya wnte%-tignt Eigt:smmng;
be introduced, which should only admit or deliver the sea water by means of the pipe‘ This
was effected with much diffienlty, but bad weather set in almost immediﬁtely, and thé water
shoaled and covered the sea end of the pipe with about a foot of sand.

“Meanwhile the self-registering tide-gauge had been set up. A severe gale now
occurred which considerably altered the, shore line, washing away much of the sand epit‘
almost up to the observatory and well and shoaling the water for some distance out to sea A
continuance of bad weather rendered it necessary to dismautle the observatory, but not before.
damage and loss had occurred from the violence of the waves. ;

“ Major Branfill, after his experience, came to the conclusion that to set up a tidal
observafory and maimtan it in operation for a twelve month on the sandy shore of the open
coast, is an affair of such diffieulty and expense and at best so uncertain of - success that it
can hardly be recommended, Mangalore was accordingly abandoned as a tidal station,”

(3) The following admiralty charts give the configuration of the eoast in these parts

Charts and plan of the port. and a rough idea cf the port of Mangalore ;= -

India, west coast, Viziadung to Cochin with the Lacoadive archipel 13285
add. and corr, 1891-92, west coast of India, Sheet VII? :gg’ Sheet iigi
(which latter includes a larger scale plan of the port of  Mangalore),

It must be remembered that all sands, bars, ete., and of course all s ing:
these charts are in a state of constant change ’from ’seaso’n to season and f?:z:dl;;:rs}:gwr:e::
The large scale surveys 9£ the port made from time to time by the port officer show the chen;
changes at Mangalore In a striking manner. Detailed surveys of the port of this kind are
not published. The position of the bar, ete,, has changed a great deal singe Major Branfill
and Captain Basevi described it in the extracts given above,

e lnnaﬁoh

;‘,;_
i

- e £ /

'.ﬁz"'. 3

3

. was good enough to explain to me on the spot
(4) Mr. J.M. Simpson, the port oﬁoor,”me %eoent ohaiv,es in tr;ne spiiis nﬁrth land sout(li
tance and opinions. of the bar and in the channel. He also entere

. vy rd‘of the suitability of the port for tidal operations, and kindly introduced me
into the tﬁluhoﬂpd agent of the Bauk of Madras, whose knowledge of Mangalore,
to Mr. e gomet’rs’gresidence in the place, is extremely valuable in all loeal gnestions.
acquired by g’ d’ﬁr Palmer’s views, after clear explanation had been made to them of
Mr. Simpson’s an ¥ may be summarised thus, that the conditions of

- : rations
the conditions essential for b:zzl;eof:om fav’onrable for tidal operations since Major Braufill

lore have in no way : p A ) Kindl e

i £ them is still perfectly just. Mr. Palmer kindly accom
"”.sgre‘;:(:;d :l?:ts:;:a? tz?abteap:ain Basevis’ a.mrl Major Branfill’s labours, but no trace of
pani

them remains,

(5) For the proper conduct of tidal operations it is desirable to find a spot ready of access

2 .. | and suitably situated with a view to attendance,

Conditions desirable to maintenance of a tida supervision, etc, and such that i el may v
BOVVE Y safe observatory on firm foundations with simple
water communication wi th the sa even at the lowest tides.

the waters within and those outside the bar, which is at present about
) s a mile south of the t’;own, must be separately

Masgiiore: examined to ses whether tid:}l operations can Le
e of the tide is about 6 feet at springs and about 4 feet at neaps.

nndel&%k?ll‘ll;e ?vl;:e?l;gside the shifting bar constitutil;g tghe back-water or inner harbour is

affected by the rainfall in the two rivers, Netrdwati

Tnside the bar. and Gurpur, during a great part of the year; the

former of these rivers discharges into the back-water near its southern limit and the latter

near its northern limit; and tidal observations taken here would not represent the sea and

would therefore fail to serve the general scheme of the tidal operations; they would presumably

for the same reason be of little use for the improvement of the port. But, however useful

they might be, it is impossible to make sure of carrying them on, as the sands in the back-

water or inner harbonr shift so much from season to season and from year to year, that no

spot could be selected even in the fairway where water and a firm foundation could be guaran-

teed even for a year. Spots apparently suitable near the “ Laccadive store godown”, a little
north of the junction of the Netrdwati and the back-water and at other representative spots, \

were visited, but all proved deceptive and no reliable site could be found. .
(8) Outside the same shifting bar the coast stretches for miles north and south in a long
Outside'the bar. expanse of shifting, treacherous sand banks exposed

and as violent as that of Madras. No attempt has been made to erect any structure within
reach of this surf. The action of the sands is particulaily unfavourable to all plans for fixing
any kind of structure or even any signal: anchors get buried and sucked down into the sand,

and chains become embedded in a eimilar manner, so that even a chanael buoy cannot be |
maintained in position, but is soon dragged under water by its own anchor chain. I do not ['

think it would be possible to erect and maintain any kind of tidal apparatus whatever for
observing the level of the sea at Mangalore or for several miles north or south of it.
(9) I am therefore obliged to report that the unfavourable eonditions of Mangalora for
i A o Pl Survey of India Department tidal operations have
D'?ic‘::y of starting and maintaining tidal .5 1o way  diminished since Major Branfill
SRS attempted observations in 1872, and to repeat his
concluding remarks: “ To set up a tidal observatory at Mangalore and maintain it in operation
for a twelve month - » * is an affair of such difficalty, and at best so wvneertain
of success that it can hardly be recommended ; and I greatly fear that Mangalore must be
abandoned as a tidal station.” It is plain that, having regard to the irregularity and peculiar-
ity of tides in Indian waters, observations at any place out of the neighbourhood of Mangalore,
would be useless as regards improvements of the port, and I have just stated that no suitable
gite can be found in the neighbourhood,

G. I, C, P. 0.—Xo, 95) R, & A.—-20-12-95.—80,—7, W. DeB.

to the full force of a surf cousidered as dangerous |
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