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3. The number of blocks set in the south pier was 342, In the correspanding quarter of
1880 the number was 1,008, There was, however, in this pier no speeial cause of delay or dithi-
cully other than those [ bave mentioned. The piers are pow both advancad to t‘hl'll' pxt!‘(:lll?
lengths, but tho xéturns inwardseannot bo erected till after the rough weather of the north-ees :
mousoon, fiow due. The Titan eranes require to be turned round, and this is an aperation requir- ;
ing some tim¢. . It would be difficult to run them back to places of sefet ¥ on settled portions of
the piers from their new positions, Mr. Thorowgood, therefore, detormined to defer this opers-
tion till he has sufficient fine weather in prospect to finish the work and bring the oranes back.

4. /There remain to be sat, however, only 150 blocks at the north pier, and 240 at the south
pier, sy that there is little danger of their not being both completed by March.
5. There has been a farther cguse of delay at the north pier, to which I alluded in my lnst
uasterly report, and which has been the subject of some correspondence sinos.  Certain §lock8,
}5'in number, had to be takeq up snd reset in a different form, mvolving special preparation on
saore, which occupied some weeks. The time, however, would nof have been otherwise quinter-

/ruptedly oceupied in sea work owing to the weather. The blocks have since been reset in &
' mauner satisfactory both to myself and Mr. Thorowguod,

6. 'The fixing of the moorings has not made 0 much progress s I had hoped, owing also r

/  to the rough weather. The s;;ystefn15 of acrewing into the ground s the same as was ad with i
perfect success at Caloutta, but even in ordinary fine weati: at Madras there is an smount of rise
axd fall of the wave which is extremely inconvenient. The plan may bo modified, so as to ;
obviate the difficulties due to this cause, and render the progress more in on the whole, though A
loss rapid under favorable ciroumstances. My, Thorowgood will no donbt consider the propriety e
of making the modification in the apparatus during the rough weather of the present month,
when the actual screwing work will be necossarily in abeyance. Up to the present time 11 screws
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have been fixed in the ground, giving seven small moorings, and one large oue.

4 ¥+ The works for the improvement of the beach are progressing. The raising snd levelld
is atmost completed, and onephalf of the new surface mgudied n& the two stone banks whi B
are éo form the approaches to the new jetties, one is complete, and the other about half complete. -
The jetties themse ved are not commenced. ;

8. The advance of the shore line to the south of the harbour continues much as before, :

bat the tendency seems to be to extond the widening of the beach to the southward, rather ‘h&:
to advance along the ‘lins of the pier. Thisis no doubt owing to the wave reflected from
Pier, counteracting the alongshore movement of the direct wave.

3. The changes within the harbour are of much interest in connection with the resultsof &
complete survey nfg:!ha interior of the harbour, made by Moessrs. Thorow and Beardmore in
September, The depths found by them age shown on the plan by blsck i::u. " Those of their
Previoas survey of September 1879 are shown by blue lines. - ‘ . Vb

10. On comparing the two, it will bs sean that though at both dates the outer contours
lhbe some Jdrregularities, whick may muonabl; be attributed to the disturbances caused by
ships’ anchors and cables, there is no general Increase or decrease of depth. On the 5-fathom
line, howoever, there i & tandency to inereassd dopth, the figures being more uniformly to shore-
fard of the Lne. Tx the'shallowsr oontours of 4, 3, and 2 fathoras, as well as in thehalf fathoms,
the orthen half of the harbour hus unifosmiy dospencd, and tha southern ganerally so, though
with some exesptions. On the whols, between & fathoms and 2 fathoms there 15 an average
(docpening of about 8 inohgs, . : ! ‘

11. "The exceptions 1 the etieral rule of despening whick are found in the sonth-west | 3!
oormer of the harboue may. be Eauly accounted fn:pel):gng the last two years the north Pt
bas b o6 5f the- consequently the harbour has been more exposed to the &

orul deopening, praduce ‘st the sams time ‘an along-,
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24. In the meantime, I submit that the Government cannot do wrong in soqui
land abutting on the shore, whether it is to be

ultimately protected or not.  If this ]

believe tha legal ditfieultics will be far more formidable ¢ the physical ones. i
25. The outgoin in respect of this tendency to evosi , Whether - hE

protective works, cfo of %:mpemtion or purehase of land, are uot vrirbm.u an 9('“‘"7: o
other side the account, i ec{on the south of the harbour is st present pisd
area than that lost on the north. i ; , an harbour funds

be more so, The proceeds in some form should be p to the eredit of the harbour &

I think, considerin the val ide, it is qui : . :
the transfer of Landg from north to south may be a substantial profit. a :
28. With respect to the effoet of the sheltering piers, now that iy are
}»let«l, Tam collecting what evidence I can from the sommanders of shi

ar, T have met with uothing but & foll acknow
harbour in the landing and shi

e o g s

ing of passen and goods. No diffieulties re within

snggested which cannot be met b;l;mtgiiﬁmhom insth; internal arran nents which. are ¥
e M ﬁwldwuion‘oftho‘harbom suthorities or the eommanders th elves, Of from vari
o Blargefield for suggestions of further rovement, and these are not wanting fron

| Mﬁom&muchmy&dmotohc » ey

ST 'thinkmmﬁmeuvmquindtodstermineinwhntdxmtnm' ion the next st

the meantime thers that the harho be

] th‘st'ithoutmy ‘burden on the trade, if the dues were §

g mn&maﬁonofml 18y quote t i

 The Undey Secretary of State for India 2 A g
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! Heavy sea, both Titans gone, BiaSoogn Sodbbrn. i

Pars S Y intact fo nty-three, thirty
UL m,v-oxghtblmhﬁ%

broken away, storm passed away,” .

%nmma, 6th January lmwmﬂw | SRds
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* e works for the improvement of fhe heaek

» x'msmw i levelling is almast completed,
: meta.lled Of the twa stone lmnks W
,',tu the' HeW Jottios on

1(-' th!ex ﬂu'um vy
5. Phe advey

e of he %lwm fine 1o the soutl of the harbour eontinues

7 ,!m:wh as before Lt the h’wieuc\ seems to be to extend the widen ing of

hebmch 10 the southward, rather than toadvance along the line of the
P Pl i u

: o dowht OWing 10 the wave veflogted fram the pier,
.%ﬂhk‘mehug the alongshore moy ement of the direet wave.

Q 9. The changes within the b whotr arve of mueh inferest tir conncetion ]

7 xﬂ} the results-of 4 campleie survey of the interior of the harbour, made FRA B
% ¥ Messps Thom“ good and Beardmore ; m September. The depths found R
}:y thiem uee shown, oy !he plan by hlack figures. Those of their previous
mmevai Svptemher 187 m'e shown by blue lines,

10 Ou wmparmw ﬁw o. it will lm .'se\ﬂn that though at both dates
thc outer conlours aimw

; Iy he
some m-ogulantles which may reasonab
Atributed 1o 1) isturhy “cf"* ums;mi by ship,-, aochors and cables, t {l‘“‘?
| 5 ‘d On the 5-faﬁlmulxn line, hm
(lt‘pth the figures being m
In the ;tmilnwor contours of 4.3,
ﬁl honus the xwrtlmn half of ﬂlﬂ

L the mut ally so, though
wn 5 fat}l aml 3 fathoms

e exce mmwﬂm ueral ruha »E d Whichmf"’m'l
%‘h“‘if;i corne .fivfgethﬁ ":::l.‘z' aceounted for.
| lﬂs WO Yoars the novﬁi has been in advanes of the
harh our- m I ore exposed to. -the
* causing g general dwpeumg, !‘md““ “
beach Movement from norh to south,

!_jﬂf.‘ihe sand which has: boen washed n{h fmﬂl the
m in the ady anced shore line, 1 have not

el alove water iy the same detail as tho .«

& AL S pProXimate balange in the amounts

mv % betow water. There s an appavent inemm-

~Water line of J une, but T think Ahis may he acconnted

ail? - of sand foy e beaok veclamation.  This, it within
might

rily affect the jon uf the high-
an but the p aemlmmt m,tg:u of the wave on t%ope bolow. "“wr ‘:
g m& y mtal\m,_iz’to normal posi ition,
these ults mghﬁ ﬁmﬂi\’ to set
whlcit atw sHlL from time to tisge EXpress
_i»m; . Pribably this is the last atfion of
he | rhmu-, a.ud' it bas b«'

are progeessiug, - The
and one half of the new siur-
hich are to form the : approaches
is eomp shisfe L oand the other

thout half eomplete.
B are not cfnmmvnvmi

niform 1() S}lul‘ ‘W&ﬂlﬁ
and 2 fat mm s wall as
Mrbmv‘

at M ﬁm mmm lm’f‘w"t;
of the silting up o
perh'uﬂ;v hvc oeean

mpemnﬂ mﬂ“ﬂ'

,_mr, e ;mmt s w!uch am.amn has 'M'
¥ d« nob think it has be:en

gh the interijces Betwees ﬂw blogks Of
. mf”fﬂ" eharged with, sandis dviven thwough
he san mdmmmd inslide. . iy rubble stone fores
400 o 5 | &@t Aabreast of the belt of ‘surf auside,
dB £l S S {eer, and it has lw*n suggested,
¥ ) hp haﬂnmr it that it je from this
b cauav e a;lwnu af xhq bowh
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ing ﬂm shore is by means of & longi-
anﬁ thﬁtmld cast abiout Rs. 35 per lineal foot. A
0 % h of t&he present feeniiuation of the -
nt two yeurs ago at the rate

ohiwwld have to he naglwtl away bﬁfm
would be veached, ‘1'he actunl cemmn in five
this point then it may be said that

ami mﬂni:enmtmn are, mghlx s;mlung,

ol 10 nea ﬂ:ﬁ pmea ¢ it of nmm,
e per Here, &wl‘w‘-’:
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= The works for the nprovement of the beach are progressing. The
raismg and levelline i almyost completed, and one half of the new suwr-
face metalled. Of the iwo stone banks which are to form the approaches
“to the new jetfies, one is complete, and the other about half complete.
- The jetties thewselves are not commenced,

B, Thé advanee of the shore line to the south of the harbour continues
miich as before, but the tendency seems to be to extend {lie widening of
the beach to the southward, rather thay to advauce along the line of the

Cpier. - This is no doubt owing to the wave reflected fram the pier,
eounteracting the alongshore movement ol the direet wave,
9. "The changes within the harbour are
with the results of 2 complete survey of the interior of the harbour, made
by Messes, Thorowgood and Beardmore in September. The depths found

= by them are shown on the plan by black figures. Those of their previots
- survey of September 1879 ave shown by blue lines. : L

4t On compuring the two, it will he seen that though at both dates
. the outer contours show some irvegularities, which may reasunably be
S cativibuted. to the disturbances caused. by ships’ anchors and eables, there

~is-no genegal increase or decrease of depth.  On the 5-fathom line, how-
- ever, there is 4 tondeicy fo ncreased ¢ epth, the figuees being more
umifermly to shorewsrd of the line. In the shallower contows of 4, 3,
- and 2 fathoms, as well as in the half fathoms, the northeen hall” of the
~ harbour has uniforialy decpened, and the siuthery cenerally so, though
with some exceptions.  On the whole, between 5-5&1‘3011“ and 2 Fathoms
_there is an ayerage deeponing of ahout 8 inches, :

BF mach inferest in connection

% |
i : 11 'ﬂl&' @XGEP&QM to the géﬂeya[ ritle szj dew . ﬁ ag which arc Toiid
Huring the last two years the north Pier thns haen dn advance of the
south, and econsequently the harbour has } boen o i oaid s he
soitthecly seas.  These, white: cansing a gemerl deepening, produce af
Samie time an alongshore ’vﬂh- mui'mn’m; ' gt s '
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u“lﬁeibnlyt’.modéof pmtceliné the shore is by means of a longi.
tudinal revetment, and this would eost about Rs. 35 per lincal foot, A
piece of land about 300 yards north of the present termination of the
evetment was purchased by the Government two years ago at the rate

v syuare foot.  If this be assumed as the value of
be washed away before

250 feet of it would have to
ent would be veached,  The actual erosion in five
150 feet, At this point then it may be said that

Drotection and_ compensation ave, roughly speaking,

to near the present limit of evosion,
per s foot. therefore,
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