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*Wha.t Wa@ that policem

« Policeman, sir? Toi
-'Rspten, demurely. :
- it There!” aricge®®hn Berry, Egluire, of Carlyle

‘Lodge, Denmark Hill, Camberwell. ¢ There ! now
-you liswe as good as confessed fo if, you arciful
jade 27 o

i Weil I'm surs, sgir!? '

‘£ Yes, and so am I. Now, look here, my girl,”
oried John Berry, the portly and baldheaded. " * Once
for all; I'll have no ecourting her® You can have
your Sunda.ys out, and your hatidays, and policemen,
and sold:ers, and bufcher boys, and bakers—as many
as you like; but I'll have no courting here.”

Bang!

% Humph ! lee berimpudence, slamming the door
like that,” said the head of the house, as he stroiled
across the verdant carpet in which his feet seemed
to be rustling through ferns, to the broad French
‘windew, to look through the verindah over his Ia,wn
toward Liondon Town.

¢ Bah ! Air’s full of soot
pow.!t

He was walking back towards his easy chair when
two exceedingly prefty girls entered the room in
‘8 koot—that is to say, with their arms round each
other's waists, and t._heir heads so close together
‘that their hair—yellow and dark brown—was

n, gir ?” said Polly

Nothing grows well

all mixed.
gell 2
ell, papa !’
"‘Well unele 1’ - ®
s Wall unele, indeed ® No, madam, it isn't

well.”
“ Why, uncle dear, what have I done 2"’ said the
- dark-haired girl demurely.

¢ What haven't you dome, miss? Regularly led |

Ida astray.”

. Oh, pepa; I'm sure she hasn’t.”

““Then you've led Dinah asiray, ma’am,” eried
her father fiercely. *“ There, you needn’t reply. 1
know you giyls think of nothlng but balls and parties,
and flirting and dancieg, and I will not have 1&.”

¢ Papal”

“Hold your tongue, miss; and as for you,
* Dinah, if 1 bad kggwn what a female, fleshy load-

stone you were, fxldn t have taken chatge of you."

“ Oh, uncle dear!” cried the dark girl, throwing
her armsg about his neck; * you don’t mean it.”

“ Yes, T do. And don’t “kiss .me ; and—Yah !
- you’ve made my cheek wet. Thank goodness your
father will soon be back.”

¢+ I—I—think you ye very cruel, uncle.”

“Do you, ma'am ; and 1 suppose Ida thinks

the same ("’
. (]

| whisked herselt out of the room to return

“ Yes, paps,” said Ida, looking 1emalkably 1ilee

a damsaged wax doll, with hel flaghed taco annl
ﬁ'ed tearful eyes.

¢ Then Ifdon’t cars what you think,
do you ses these ?%

He dabbed a couple of letters down on tha Gible,
and tha girls siarted.

¢ Two letters,” he continued, ‘ Oh, no; not
directed to you. I ghould think not,indeed. “L'd
shoot ’em 4f they dared write to you, They're
addressed to me, both of ’em, from a coupls of
coneeitad coxzombs.”

‘ P osure Mr. Pallas is net coneceited,” cried
da with spirif.

Tiook have:

« And Mr, Denny is as modssgt and respeetful” ——

‘“ Ag a puppy, ma’am,”’ eried theold maa turn.
ing fiercely upon Dinah, “ Think 1 don’t know
'em ? Nice pair ! Been flivfing and ¢arrying on fh: se
five years with no end of young ladies, and ®ow
they've cast their eves on you, and in the most
condescending way request the honour of an .nter-
view this morning at——and here they are.

There wes & sharp ring which sent the girls
into each other’s arms and ths old man to the
window, whare he could command a view of
the gale.

¢ No; only one of 'em. ™ The other won't be long."

“ Oh, papa, pray don’t siy anything ‘to Mr,
Pallas.” - :

'* Oh, undle, don’t, don’t, if you care af all for

your poor littie niece, don'l say rude things fo
Mr. Denny.” R
“ Bes off to your rooms, both of you. Con-

found it all, am I plain John Berry, or ’—-=-=-——.
Be off 27

Ha stamped hig foot and the giris fled, }.Cc!.'r’ll']""
him chuekling.

“ Scared’em a bit,”” he gaid, smiling, and then
he gerewed up his face into a fic res frown ag Polly
entered with a card on a fray and an ill-used

| lesk on her fage:

¢ Humph ! Where is he?’ said John Berry,
taking the card.

* Library, sir.”

¢ Show him in here.”

He threw himself back ia his“easy umu
Polly with her lips very tight and 1eeth

a4
gat;,
i @
gentle-
and evi-

few moments ushering in a good-loking,
manly young fellow, faul!tlessly dressed,

dently rather ill st ease. )
“ Good merning, Mr, Berry.” ;
¢ Kh ? Yes. Bit down,”
“ I took the literiy of sending you a note, sir.”
“You did, Mz, Philip Pallas~a confoundsd
lllJelty, git, No !’
% Mr, Berry !”

¢ 1 gaid @o, sir.
gir. Very ﬁondﬂsmnfhng of you, sir, and I'm hég hly
honoured ; but have the goodness to understand me
plainly ag I answer the conlenig of your applica-
tion; mo, sir. You understand mo? No, gir ; and
{ wish you good morning.”

My daugliter is not for sal’.
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The vigitor look:d st him aghast, and uese to®

g, but he could not leave the castle which con-
tained his love without one more appeal ; and after
looking into big new hat a:d cacefully reading the
mak s rmse, he began :—

‘t Really, Mr. Bery, I don’t think you are
giving & man a chance.”

“ W.il, sir, I don’t want to ; and onee more,
good morpning.”’ Bome one coming. An engage-
mer t."

There was nothing left for Phil Pallas %o do
but w go, and he went out through the open outer
door me ting another well«iressed young fellow
of h s ovn height coming up the path with Polly.

The two gentlemen looked at each other very
sternly, saluted dis'antly, and one went ocut while
the other went into the library, where he found
it very hot, but the drawingroo
after sending in his card he had to pass through
a pregigely similar ordeal to that of his prede-
gegsor, and then left the house.

¢¢ Poor young man !"

Polly was standing at the gate looking down
Denmark Hill affer the second visitor, and fo in-
7 t upon the object of her thoughts that she
did not hear a marfial tread till a voice said
stern'y — .

“ Now, D've just ke'ched yer this time.”

Polly swung round with her eyes flashing angrily
a8 she sent two fierce currents from them at the
spegker, P. C. Burnett 249 H. B. Then the gate
was banged sharply and locked, and P. C. Burnett
walked n.

“She may say what she likes,” he muttered,

¢t hut that settles it. It is after her they comes.”

““8ach -mpudence! How dare he!” muttered
Polly ss she burried in.

¢ That’s he best way to bring them to their
genses,” sa‘d John Berry, in a self-congratulary
way a8 he settled down to his paper, whil?, up-
stairs, Ids flew into the arms of Dinah, who did
ditto, the concussion being non-injurious because
they were delicate and soff.

“ Oh, Dinah, we are two unhappy girls”

# Oh, Ida, we are two unhappy girls.”

3 II.

Time glided ¢n,

An incurable habit he has.

Papa and Unecle Joseph Beirry were still absent
§rom home, snd Dinah remained at pspa and
U 'cle John Berry's, at Denmaik Hill, where she
and C-usin Ida mingled ther tears as they saf
in the boudoir on one side of the big drawing-
voom, or in the little ¢ libery,” ss Polly called if,
on the other side of the drawing-room. Here cr
there they ta ked of the good qualities and manly
lcoks of their . overs, vowed consf»nf fideli'y, and
wrote leng letters which were secrcfly dispatched

by peculiar post, and answers therelo regularly

recsived.

Polly was that peeuliar post, and P. C. Burnett
t&gre t:an cnce wilily followed cn the frack and
siw thse let'er- passs, what time he gnashed his
t.eth a d swore t:rrible oaths of how he would
scm»s day ““ do® for the two ¢ swel's” who were
leading his Polly XKepton asigay.

¢ I do love Qousin Dinagh very, very dearly,”
«5d Ida Berry to berself, * but it would be dis-
o Qignourab e to dear Philip o make her the full
. confidante of how we corvespond,” *
- I8a is the dearest and b:st of girls, and I'd
give ¢nyth ng to lay my aching head upon her
shonlder and confess how Mark and I write regu-
larly ; but he said I was to be secret and {rue,
and I will, 6ill death,” :
Folly, too, bal her {rovbles about the policeman’

far hofter, for -

4

whom she loved very dearly, for he was, as the
smd, “ such a p'cture of a man.” /

“ But if he is of a_gealous disposition now’s the
time to cure him, anF‘ not wait 1ill we’re married.
A nasty, suspicious wleteh, Oh, I'll lead him such
a life until he begs my pardon.’

“1 may truost you, mayn’t I,‘Polly ?” paid Ida.

“ Of course you may, mjss.”

Dinah geized her opportunity one day, and ghe
too said (—

“I may frust you, mayn’t I, Polly 2"

“ Why, of eourse, miss.”

“Tell op ’em?” said Polly to herself, «’taint
lik-ly. Half crowns moxilt up, and are a deal
better than penny stamp8 for sending love-letiers.
How I should like to read ’em. I wonder what
sort of a letter my Toea could write 2"

_ And there came a day when at breakfgst John
Berry said :—

~ “ No letter from your father, Dinah. ®Now, what
oes that meag?”

4nd she cared
agd was fixed upon another

very little, for he
previous night, and

letter she had receive
this letter hadgresults.

Polly bad a pantry, which lay just at the back
of the dining-room; a snug room, sacred to her-
gelf, and where she cleanedl plate, and behaved
Ivgfiah bottles of wine quite like a butler out of
ive y.

That eame morning, when accoutred in & green
baize aprcn an¥l yuddy gauntlets of leather, Polly
was polishing spoons and thinking about the polics,
the door opened softly, a slight figure glided in,
and a hand was laid upon her arm. -

Barg went the spoon.

¢ Lor a mussy, Miss Ida ! How you frightened me.”

“ Hush, Poliy, pray. Polly, I was down the garden
an hour sgo, and he pagsed a letter fo me over the
wall.”

Polly's eyes [flashed, Half a grown out of
pocket ! :

“ Well, really, misg, it ain’t no business of mine.
If young ladiecs end young gentlemen can get their
letters, why of course it’s nothing to me.”

“Ob; Polly, don’t you dessert me when I most
want your he'p. Pray, pray, don’t you be unkind,”

“ Want, my help, miss ? What for?

«“Mr. Pellas eays he can bear this suspense no
longer—that he must have an interview.”

¢Then you must tell bimhe can’t, miss,” gaid
Polly, behaving very badly to the spoon, ®

“ Bui—bet-—he says, Polly, that—thai—as papa
goes to bed so very earlygyou mightlet him in by the
drawing-rcom window, and let him speak to me
a minute.”

« He'd want more than & minute, my dear.”

““ Would he, Polly,” '

# Course he would, miss; and it wouldn’t be
proper.” : )

“ But it would cnly be 10 o’clock,”

¢ Just ag bad if it was only 9.”

- “ But it would n't be wreng if you were there,
olly.ni

“ Wouldn’t be so bad, miss ; but it’s impossible.”

“ Don’t say that, Polly, or you'll break my heart
and his. And, Polly, you wou‘:’t ba offended if

d

her

I ask you to acecept my grey sMk, would you ?”

“ Well, not exactly offended,¥ miss; but”’——

“ Then pray tiake if, Polly. I'll Jeave it on a
chair, and it would want very little altering,”

# Thank ye, mits.” .

“ And don’t you think he might come for a
few minutes, Polly 77 '

f* Well, miss, you have such a way with you ;
but it must only be for a very fcw minutes, ming,”
o'“ No; apd he eaid if you ledt the gate nnlogked
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he’d slip in and be-at the drawing-room verﬂ.n-']
dah at -10. -

« All right, miss.” 4

% Oh, you dear, good Pdly!”

Ida Ekissed her and rgn &ff, while Polly rubbed
spoons, and excused herself on the ground that
master wag * sdch an old bear.”

(To e concluded.)

—

MR. H. BYRNE ON IRRIGATION IN
JAFRNA AND OTHER MAITERS.

In republishing Mr. ﬁrne’s paper, we may say
that we submitted it to a professional gentleman able
to spea% with authority omsthe chief points discussed.
From hjm we have received a valuable paper of
observations, which we publish, and we venture to
preface ti#at paper with a few exiracts from a
private letter which has reached u

Replying toga remark of ours

r corresponder.lt
price of Indian rice in
competition with Ceyfon-grown rice}I was struck by
the fact two years ago, when I took charge of some
relief works, that in endeavouring to purchase
the cheapest rice of g sufficiently good quality—
(%0 as to give the peop’e as much as possible for
their money),—no Indian rice could compete with
that from the Henaratgoda and Veyangoda districts.
But local rice from the Wanni H®t Pattu, when
there is any for export to osher districts, is still
cheaper, and some of the best rice that I bave ever
| eaten came from that part of the North-Western
Provinee.

« With respeet to the Karachchi rice, you will
find some notes in Mr. Henry Parker’'s Report
on the works that were proposed to be undertaken
for irrigating the tract referred to by Mr. Byrne,
If you read over part of the Report of the Irriga-
tion Commission 1866 you will see that there were
other reasons for not adopting Mr. Byrne's-
scheme,

“ He had no idea of the quantity of water that
was needed for irrigation. In fact, it was well for
the Colony that the scheme was not adopted, for it
would most probably have resulted in failure.

¢ With regard to the high priee of labour, every-
thing depends upon the return to be obtaived from
the irgigated lands. Where a crop and a third are
okfained per annum, and the yield is 25 bushels per
agre, and a water-rate of R1 is charged per acre,
the return is about R3:5@ per' acre, per annum,
If 5 per cent be aimed at, the expenditure should
of course not exceed RT0 per acre irrigated, in this
cagse. Any expenditure, therefore, up to R50 or
R60 per irrigated acre is pretty safe to eventually
yield a fair return in cash, without considering the
other matters which a Government must take into
copsideration, sueh as the improvement in sanitdry
conditions, and in general well-being, and there-
fore the diminution of crime.

s« With respect to new works, then, it is only
pecessary to show that the cost will not excesd R50
or 60 per acre, in order to prove that unless there

are gpecial reason?y-the contrary they are likely

« With regard to t

to be ‘commercialy profitable.’ As an example,
1 take the work o which Mr. Parker is at present
engaged, the Deduruoya channel, as it is an
entirely new work, and the largest new one that
has yet been undertaken, and therefore suitable,
in every respect, for the comparison.

¢t The expenditare on the part which hasbeen adcp-
ted or sanetioned by the Government and Legislative
Council will be some R475,000, This will provide

~ Sessional Paper printed last year.

water for about 10,000 acres of fields, nominallyi ]
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but geally it is much more likely to irrigate 12,000
acres, There are some very heavy works on it and
altogether it wil cost more, p r acre irrigated,
than other large schemes of a similar character
would. For instance, a range of hills, rising up
to 2,000 feet in height, gseparates the main
tract of fields from the main channel, and &
large subsidiary channel 9 miles long, iz re-
quired to reach these lands. Again, there are
several high ridges to be crossed by the channel,
necewsitating cuttings from 20 fo 30 feet deep,
one of them, the deepest, being over a mile long.
Progress is being made with 2 that are 28 and 29
feet deep respectively. Of course, all these aid
greatly to the cost of the gcheme, and they would

®probably not oceur elsewhere.”

We may add that we shall follow with great
interest the p®ogress of thisreally grand irrigation
work in the North-Western Provines,—not a
restoration of an ancient work, but a new one
founded on modern science snd on the principles
established by experience, ancientand reeent. When
completed this work will be one of the sights best

" worth seeing in Ueylon. A full deseription of the

bold but well-considered scheme is containedlnga

The observations on Mr. Byrne's paper fur-
nishad at cur desive are as follows ;—

« The statement regarding the percolation of fresh
water frem ihe sea into the wells of the Jaffna
Peninsala is interesting ; but its accuracy is still
open to quastion, although the subject was tremred
somewhat fally by Sir Emerson Teonent, who ex-
pressed an opinion in favour of such percolaiion,
The mere presence of & large supply of fresh
water below the level of the ssa is however far from
being & proof that it is sea-water; there appear
to be no records of experiments or observations
that demonstrate anything more than this in w lls
which yield only fresh water, [See the extra:ts
from the proc-edings of the Ceylon Branch of the
Royal Asiatic Society which we quote at the end
of this psper.—Ep, L. R.|

# The tank districts include the area up to fully
450 feet above the gea, and not metrely 100 feef,
as gtated by Mr, Byrne; and in these districts the flow
of water in the rivers occurs chiefly in November and
December, and in May, rather than in January
and June, The author says that in ‘a few
instances only ' were the rivers used as feeders
of tanks; but it is now ascertained that nearly
all were utilized in one way or another in former
times. It is quite exceptionsl to find a river,—
exoluding only the largest ones,—across which
there is not at least one masonry dam or earthen em-
bankment., The tanks which form *lakes of from
20 to 50 square mil's in extent’ are unknown,
some 16 square miles being the area of the largest
one; and the ‘bunds of 10 or 15 miles in
length’® have shrunk to less than two-thirds of
those dimensions. In stating that all were formed
at the lower end of a drainage-basin, the author
appears fo have overlooked the reservoira of the
Mannar district. Fiood overfalls are met’ with ig
all parts of the bunds, and not merely at the
ends. In fact, the general design varies in all
cages according to the sife.

“The author attrib@es, without hestitation, the
breaching of all the great tanks to ‘inadequate
provigion in the length of the overflow.” Though®
there can bg no difference of opinion ag {o®%he e ®
small size of the flood-escapes, it is not cerjain
that the aotual bursting of the majority of the
great tanks was altogether due to the insufficiency,
In most cases, the breach was formed at the spot
where the embankment crossed the line of the
stream that supplied the tank with water; and

®
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this would rather lead to the conolusion thetin
such ingtanced the bund gave way owing to
leakage under it in thig weak place, at the time
when the flood rose to an excezsive haight over
the 'waste weir, or spill-water. In Bsome c¢ases,
doubtless, the bunds®iood until the water ross
over their erests; in tanks where there are two
or ‘three larga breaches there ean be little doubt
thet the destrucbion was caunsed in this manner,

“On->may alsnhesitate to ayree with the opinion
that tha ingfficient size of the flood-escapdy is
‘not  a muatter for  surprige,” Considering the
numbar of centuries during whish the Sinhalese
engineers were gaining experience of great floods
end their disastrous effects, one would expect that
thesa overfalls, though at first’ too small, would
gradnally be enlarged so as {o be_genetally ade-
gaate for ths escape of the maxinim floods. As
this was not the cage, it may perhaps be presumed
that the great floods which *breached the tanks
occutred at such lonz intervals that tradition of
the previous one was lost, and it was thought that
guch an exception al ona could not recur.

¢ The historieal works, and {radition, show that in

at legst many cazes the larger village tanks, and
evenr some of the smaller ones, were constructed
by order of the Kings of Ceylon, and not by the
nnassisted labour of the villagers.. Tha asserbion,
gubmitied withont a word of proof that ihe popu-
lation was divited into village communiiies ‘on
the.faiLm‘.a and abandopment of the larger tanks’
.i% one that will not bear exzminatlion, ag any
gtudent of Sinhalese history  kunows.

In coming to particularg, the author is unfortu--

nata in hig choice of the Giant’s Tank, He ra-
peats the old fietion regarding the supposed mis-
take of the designer of the ¢Tekkam,’ in ths
Mannar digtrict, and the two storage reservoirs info
which it wae buiit to divert the water of the
Asyqvi-ara,s It  has sinea” been proved that the
leve's of the designer were correct, and that the
only error a8 to the relative heighis was made by
 the engineer who survéyed-the scheme during the
first decade of this century. The remark by an
engincer of the author's experience thut ths dam
*ig still in as good order as when it lefi the
mwasons’ hands' iz surprising, in view -of the fact
that part of two conrsez has been rsmoved by
flonds, which also apparently completely washed
away ons end of the work—this breach being after-
warda repairid. I is now -known that of the two
grant reservoirs which wers to bo filled by means
of the water fo be diverted by this dam, one
might easily have been constructed to hold water
30 fact deep, and fthe other some 15 feel deep;
therefore it ig incorrect to say that ¢evaporation
would not have left in them a month’s supply of
water for the area designed to be irrigated ’-—which
was prob ibly not much more than twice the area
of the reservoira.

“Now that paddy iz carted from Anuradhapura to,
Pallai and Chavakachcheri—(say, 100 miles),—and
the sarplus crop of the Batticaloa district is taken
®o J.ifns by sea, it isinteresting to know that in
1858 it wae supposed that rice®grown in the Kar-
achehi d»ita, only 10 miles from Pallai, eculd not
compete with that grain imported from India.

 In the concluding paragraph, the axthor remarks

o that in Ceylon it is kaown that *the high price
of glabotr must always render new works too costly
o be commercially profitable.’ 1f, Bowever, the
ex@ression ¢ commercially profitable’ refers to the
yielding a relurn equal to the rate of interest
payable on loang, together with a emall amount
for forming a sinking-fund, it may bs applied with
aceuracy o many entively new works. ‘This ig
eppecially the case with those which depend upon

®he water-supply obtained {rom perennial, or even
‘zood seasonal streams; while it is probable that
even new storaga raserwoirs in suitable posifions
will, although their fibt cost is necessarily high,
eventually also yield % ‘egmmercially profitable ’
revesue. 2

«'The question as to whether the ®happier result’
will follow from the small works or the great ones
may safely be left to  be %nswered by  time in
favour of the latter. The Sinhalese Kings tried
tha small ones, and ended by making the large works.
No oue who has sesn the gene®al micery and pri-
vation - that . aceompany two or three consecutive
years of low rainfall cam reflly believe that the
ancient ralers conslructed®the great reservoirs and
anicuts merely, or even chiefly, for their own
self-glorifica tion.!’ ® - :

»

~ [So far our correspondent. We may' add that
Mr; Henry Parlg, after thorough examination of
many of the gr ative irrigations works, thus
concluded his notice Smgthe greatest reservoir in
Ceylon and for depth of N, when unbreached,
the greatest in e®istence,—Padawiya in the Northern
Province. ]

¢ Unlecs gome other exfremely gnod reasons were
showa agaiugt the ancient scheme, I should be
dispossd to aldhere sirictly fo the outlines of the
original desiun, which we msay bs quite ecertain
was not adopfed withou! grave econsideration.
Whether some of the land nearer the sea was
brought under cullivhtion before the reservoir was

- made, as I think is likely to have been the case;

or whether the land nearer the sea is more fertile
than that near the reservoir; or whather it was
more accessible than that in the interior ; or the
gite was a healthier oneg; or whatever was tha
“pause, sorme satisfasclory reasons were doubtless
forthcoming, or the laborious work required at
the anicut would not have been undertsken 1f
we rashly think, after a mere glanco at the site
(in comparigon, on the other hand, with the actual
practical experience of ths Sinhaless for nearly
1,000 years), that we¢ can “change all that,*
and effeet untold improvements on the general
designs of the ancient vorke, “we msy find, when
too late, that they were right and we are wrong.
Experience constantly impresses on me that if
there was one subject which these wonderful old
-engineers understood better than another, git cer-
tainly was the irrigation of paddy-fields, and
tho designbhg, at least in outline, of the great
sttuctures which wer® nezded for that purpose.

“ When one reflects that Padawiya is, sofar as
identification has gone, one of the earliest among
similar works of the firat rank in Ceylon, the
boldn=ss of the design of this,—the greatest of
these reservoirs—(aud, ag regards capacity, of all
existing reservoirs),—and the success with which
it was carried info execution, canuot buat fill one
with astonighment.

¢ Although it may be found uoadvigable to under-
take the restoration “of Padawiyn at present, or
even in the jmmediate future, ‘a “work that
has existed for 1,600 years can afford fo wait, if
need be, for one or fwo cenigics more. Fur ihe
time will certainly come whe*ﬁ will be restorsd
to all its former ussfulness, and when the lands
to which it oncs supplied water will again ba
peopled by thousands of busy cultivators.”

s

I the transactions of the local Asiatic Society is
a paper, by Mr. Folkard, we believe, recording
observations on the rising and falling of water in the
.Pu-ttur well, some pa sages of, which we quote:—
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Tt «having bzen deemed desirable to investignie ecim
fain phenomena in convection with this well, ths
following experiments were made, This pznpeé will
¢ mtain no stfempts to eyplain these phencmera, or
to suggest any theory as af basis for diseussion, Sim-
ply parrating facis, eI®leave it for others to deter-

‘mine the causg of the-following effcc's,

As a guide however, [ will venture fo give sn
£ the Fenivsula of Jaffus in
which this well is sitdated, and of the appearance of the
well itsel with some general remarks on peculisrities
noticeable in most of the wells of the Jaffun;Pesinsula.

- The Jaffna Penfisula would appear to have been &

compathtively recent formation and principatly formed
by gradual ceral dewositg. There wou®dhowever s em
4o .have been at songe period or other, a veoleauic
agescy which has upheaved strata of an edilier period g
as 1pe surface of large tracts consists of magnesian
limestone, in which (vhether wern or obtherwise I
cannet say) exist nmmerous fissures affording exsy
passage for an abundant supply of fresh wa'er, with-

i

~in a ve®y few feet of the surface.

This Peninsula i& go fice frogg elevations of any

kind thab She highest po nt foafid in its crosd®soc-

tion was only 35 feet abo
gromd is found at b

water level. Elevated
Ides near the ges, from which

_poinis the ground #eclines agaii leaying a table land
~ almost entirely level 13 or 14 n#i

®ics in extent, ab en
elevation sbove low Wator lovel of only 4 feet. This
pectiliixity durving spring fides (of the North-sast
mongorn parhculagy) allows the sea to flow up pu-

morone inlels, whel mesm  the Peéninsvly iy every

directHon and which tige cupivg freshes to a height
of 8 or 4 feel, and afivrd abundau! opportuuity for the
manufacture of salt. 1t is wor®y too of considera.
tion in conméction with the subject of thas well, that,
on subsiding, large depotits of naturally formed salt
are left, which remain on the beds of the irlets
thronghout the year. Before leaving this subject, I
might mention that the greatest width from north
to south of the Peninsula is 20 miles, and its greatest
length from east to west 30 wmiles . _
The wells of Jaffna are subjech 1o certain peculiari-
ties. Their general level appears to be-affected by

ths ststa of the tides, not however to sich an exicut

ag to canse a diurgal action. It ig* however a well
known fact that during the north-east monscon the

yain wells of the di trict rise o their greabest height, -

and that height diminishes ag the force of the mon-

 spon dserezses. The larce mass of water in the Bay

of Bengal affected by this morsvon causes the level

of the Jaffna lake to Le affected to the cxtent of

18 inchies increase of tides at the same time that

“the above mentioned rise in the wells ocenrs. - Anotler

“fact is, that cullivators in digging irrigation we'ls
age obliged to ohserve the greatest possible caution,
as after passicg a certain depth the water becomes
brackish, and this pecn'isri'y exis® throughout the
Penirsula, Agrin i5@ls equslly curions fo o'serve

__how closely fresh and salt water flow togeth:r with.

out amalgamating. Whilst builiirg a causeway at
Vannatipilam across tire selb inlct, i this Posttoor

distriet, the foundations were Iaid (in salt water, bub

¢lose to this and io the eentrs of ‘the inlet fresh
waler eonld be obtained in ssveral places and in
large quantities, a'though duoring freshes those spots
are covered with 3 cr 4 feet of salt water, Thesoe
facts may prove of inferest ani of some mnse in
considering any theory which nmay be basedl upon
the results of the experiments, heveafter to be
narrated. R

The Povioor awell itself is a large rectangular pib in
the limestonegrock, and it: dimensicnsy ate about 40
feef 1n lengg by 25 in width. A s'ope dowy fo the
water level®has been made, as is common 1o all the
artifieial tanks of Ceylon and India, Tradition connec s
it wi h some sprivgs on the Coast nenr Tondamanaar, hut
it is only tradition as it would b: simply impossible
to trace the consse or source of any sprinzs in &o
level n coustry. Theonly previous ceperiments mafle
were in 1824, when engines of considerable power
were employed, to raige water from the well, with a
view of irrigativg the distriet. The ouly result obtained
however was ghe establishment of t(he faet ghat it

was impogsible to affect the level of the well or_to
ch®&k the curious rise and fall of its water, This
latter phenomenon has earned for it the title of the
« Pidal Well of Poottoor.”

I think I have now mentioned all the facls
Iam aware of, which might assist any one in
forming an opinion as togthe cause of the peou-
liarities of this well. These peculiarities are thres in
number : '

Tirst in importance is the tide above mentioned.

Sesondly, the preserce of salt water from a depth
ofgbetwa-n 45 and 50 fret to the boitom of the well &e.

Thirdly, its apparent inexhaus ibility. The experi-
ments just comp'eted wers undertaken with reference
to the two fivst couditions only, the experiments of
1824 heing considerel conclusive as te the third.

The fact so esiablished ie, that the level of the
fresh water in the well coincides almost exactly with
{lie low water leval of the gea on hoth coasts.

The next ®@xperiment was conducted with a view

of ascertaining at what depths the fresh water ceased
and salt water commenced and to procure specimens
of the wat'r at various depths to be sent to England
for anslysis. An instrument with a eclosely fitting
valye was made for this purpose, so arranged thab
the valve conld be opened and closed again ab  any
given deptl,
“ The first symptom of brackishness was found
Helween 40 and 50fr, down, and it appears certain thab
it is ab ‘his point that the salt witer en‘ers. Speci-
movy of the water at the surface, 45, 95f,, 1451
(the bottom) weie procurcd and put into sealed bottles,
The writer from the boltom when firat brought wup,
smely sivongly of eulphureted hydrogen,

The surfves of the fresh water is 14 feg below
the ground line, and the total depth of the well varies
between 140 and 145 feef.

Dr. Ferguson of the Army Medieal Staff kindly
agsisted 'me in making these experiments.

It being desirable to ascertain how far the tidein
the well coincided wiih fthat of the sea on hoth coasts,
Dr. Fergueon and mysef at the well and two assistants
at Juffua and Velvettytorre respectively took mnotles
at every hslf hour from 6 A, tll 6 Pm, % ¥

By ibe foregoing table it will be ohseived that the well
alternated 3 times duriug the day, whilst the sea was
1ot affccted to a similar extent.—The well also rose
whilst the sea fell, and this part alone destroys all
hypotheses that 1 have as yet heard discussed.

The subject therefors remains in an unexplained

state and offers a field for scientific euquiry and
_d'scussion, :

Then as to Sir HEmergon Tennent's theory that
gea-waler wad deprived of its salt by percolation
through coral, we quote, from the same (raneactions,
porticns of the discussion between the suthor of the
great work on Ceylon and Dr. Buist, Dr. Buist
wirote— .

Sir Kmerson Temnoni notices the fact of all the
wells aling shore which keep their wa'er during the
dey gemcon, being below high-water mark, snd that
to g small extent they rise and fall with tha tides;
and he assumes that they owe theix wa'er t> the
se1, which Jeses its saline maiter by percolation. No-
whing, surely, i3 mo-e® utterly opposed to tha first
prineiples of Physics than the dectrine, that salt held
in chemical soluticn by water shou'd b eapable of
beinos separated feom 15 by the mechapical process
of fi tration. @lhe phencmenon of tides in Welis of
moderate depth dug near the sea, is of univer:al
oceurrinca all along the Malabar Coast, where the
matter duy thgough is porous. IH do s nob ob'ain
i wells dug th ough trap. I have observed it lun-
arels of tumes at Bombay, and have often had_occa-
sighr to deseribe it. The explanation is casy. TH cur-
face of tie ground where the well 13 dng aw®ing
always eix or eight feet above high and gweaty to
twenty-six feet ahove low water, and bsing extremely
spengy and po ‘cus dow. to where it comes in contact
with the rock, or the blue-clay bel wiich commonly
lies over (he rock, it gets charged fu'l of water during
the raing, The superior length of column enables this
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to expel the sea wafer, a proceeding which must
have been completed shortly after the emergence®of

® the land from the sea; while the interstices in the
porous 80il are so minute as to prevent the two
mingling, As the saltest sea water has only a speci-
fic gravity of 1:050, the fresh water ponded back from
it requires only to be pgoportionally higher in lavel
to create an equilibrium. With a greater head than
thig, it will push the wall of salt water before it,
and flow off. Of all this I have seen abucdant ex-
amples at Bombay. It would occupy too much of
your space to describe them. After six or eight
months of rainless weather, when the discharge from
the soil becomes feehle, the wells all become more
or less brackish, and the apparent tide increases.

The Edinburgh Review states, that this theory of
Sir E. Tennent’s, of the de:alinization of sea water
by filtration (as already said, a phenomenon opposed
to one of the first laws of Chemistry) explains the
occurrence of fresh water on coral is/a®ds, and con-
futes the iheory of Darwin, that this arises from
rain, as rain faling on a substance already fully
saturated with sea-water would not be absorbed, but
would flow cff. Not a doubt of it. But coral islands
are not only not saturated, but 8o much of them as
is above the fea level, three or four feet, is highly
porous and perfectly dry, and presents all the eondi-
iione for absorbing the whole of itho rain that falls
on them. They present to the rain this much head
of water to' push oubt the sea and expel it piston-
wise so far as the coral bed descends,—the sea itsclf
forming the well ¢f the rerervair. A well dug deep
into the coral to draw off the rain.water, with which
it is always nearly saturated up to low-wa'er mark,
is sureeto secure a supply. An illustration of the
two not mixing togetner, if the pores of the soil,
rock or coral, be fine euough, may be obtained by
making the experiment with capillary tubes.

Sir Emerson Tennent replied :— .

Dr. Buist’s explanation corresponds with that of
Darwin; but Darwin, as it will be seen, glances at,
although he rejects the theory of filiration from the
sea; whilst Dr. Buist urges, that * Nothing is more
utterly opposed to the first principles of physics
than the doetrine that salt held in solution by water
should be capable of being separated from it by the
mere mechanical process of filtration.” Dr. Buist,
however, is not aware that since Darwin wrote, the
late Mr. Witt, in a remarkable paper published in
the Philosophical Magazine for 1856, “On a Peculiar
Power possessed by Porous Media of removing Matters
from Solution in Water” has made known the results
of experiments carried on by him on behalf of one
of the London water-supply companies, and has shewn
that ¢ water containing considerable quantities of
saline matter in solution, may, by percolating through

reat masses of porous strata during long periods, be
gradually deprived of ifs salts, to such an exteat
as probably to render even salt Water fresh.” The
difficulty which I felt in applying Darwin’s ingenious
theory to the small coral islands in which fresh water
abounds, as well as to wells sunk in the coral formation
at the north of Ceylon, arose from the fact, that in
the latter. rain falls with such priverbial infrequency
as to be inadequate to farmish the supply of fresh
water invariably present; whilst in the numerous little
coral islands to the west, the area of each is w0
minute that their surface, even in the most rainy
seasons, could not intercepbt emough to repenish the
wells. @ Mr. Witt’s discovery cime opportunely to a'd,
and facts are recorded in other portigms of my book

" (vol. 1, p. 90: vol. 2, p. 536) besides thoss whieh

alone Dr.
mind established the fact that these evells are supplied,
not by the banking in of rain by the surrcunding salt
watew, but by the slow percolation of water from
the &% tlarcugh the massess of porous coral, g

So far ghe very interesting controversy.

The question 1is, &re there ficls to support
the theory that the natural process of fresh water
flowing into the sea is ever reversed by sea waber
porcolating landwards.

than 10 fest above the gea.

Buist appears to have seen, that in my -

e Wo now give the paper which hasled to thece

prefafory remarks and extracts:— .
IRRIGATIONl‘IN CEYLON.

HENRY BYRNE, M. Ixsm O. E,

(Ex¢erpr MINUTES OF ProceefiNGs oF THE INSTI.
ryriox oF Civin ENGINEERS.
Vor. LVIL Sussion 1548—79.)

L ]

The circumstances of Ceylon, as_regards the benefits
of irrigation and the methods practising it, are
so similar fo those of India® that in view of how
sLoroughly the subject has keen treafed in 1_:he Papers
relating to Indian irrigat'on i the Proceedings,®ome
apology is needed for any remarks in reference to the
‘smaller of the two countries. ®

Three different methods of obtaining water for irri-
gation are practised in the Island: 1st. Raising is by
mangal labour frorsg we'ls and ponds; 2nd. Collecting
it in tanks fed by the drainage of the neighbourhood ;
and 3rd. Tapping the m in streams and torrents.

The first of these is adop W the small densely-
peopled district atgthe exireme morth of the islaud,
known s the Jaffih Peninsvla, and in a few other
places where the country is so uniformly flat as to
present no site for tanks of the crdinary Indian type,
and where there is no river or o®h-r natural source
of fresh-water supply but the direct one of the peri-
odical raine. Garden cullivation is, lhowever, the only
one to whioh the system of irrigation from wells is
applicable ; becauce 1t alene is sufficiently profitab'e to
pay for tha labour involv#d, and because less water is
required for it than for the cultivation of the rice.
Rica is cerfainly grown in the district, hut to a very
small extent, and only where the lands are unft
for other purposes; for, a successtul rice harvest thege
depenid upon the rainfall, which is very uncertain,
and wopon the ponds, which often fai!, but which when
full yield a supp'y of waterin aid of the rains. The
water is ra‘sed from these pords by a scoop swung.
from a rude scaffolding, and worked by twe, four, or
six men. 'The ccuntry lies at a level generally less
_ The wells are sunk to a
depth of 15 or 20 feet throngh the maguresian limestone,
wheh almo.t everywhere underlies the soil within 2
or 3 fest of the surface; and, except for a few days
in the year when heavy rain falls, they are supplied
by perc.lation from: the sea, the waiter being freed
from salt by contact with the limestone and other
minersl substances in its slow passege to the wellg*
As may be readily supposed, wells thuy filled are soon
emptied ; and in fact tbe supply is generally exhaus®ed
when a well has been drawn upon for a few hours; and
from twelve to Bixteen hours elipse befure the supply
is renewed, The mode of 18sing the water is by a
lever, 20 to 30 feet in length, turnivg on an axle
restipg on two uprighte, and having a bucket suspen-
ded by a. rope orlght pole from one end, which is
lowered and raised by hand, the lever being weighted
at tha other end so as to counterbalance ths filed
bucket and facilitate the raising of it. When the well
ig deep and the lever long in proportion, the work
is futher aided by a man, and in some cases two men,
walling backwards and fecrwards cn the lever, so as
te contribule by tiheir weight at the iwo ends alter-
nately to the rapid rise and full of the buctet. In
this way about 600 cubic fees of water may easily be
raised fr.m s single well in one hour. On an average
ons well is sufficient for the irrigilionof an acre of
garden land in the driest weather w‘ae the soil is
light, and of an acre and a quarer whers the soil
is less absorbent. AS these wells never fail, Dbeing

¥ Bub does the water percolate from the seaand does
the filtering process deprive it of its saline properties ?
Our impression has always been that the water raised
from the Jaffna wells owed much of its fertilizing
?roy)ert-les to the salts of lime contained in it,—Eb.
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supplied from a source which ig independent of rainfals,
the syccessful raising of two, and even three crops,
in the year from the same land is as much a Matter
of certainty as the recurréce of fhe seasons.

Those parts ot the cougiry where the system of
tank irrigation prevajle strround the district lying
within what is _called the Mountain Zone, and extend
to within a fe% miles of the coast, embracing aboub
three-fourths of the area of the island, and having an
elevation of from 20 %o 100 feet above the sea. For
the most part the rivers intersecting these low-lying
districts are dry for ten or eleven months in the
year ; but in Janusey and Juné, when heavy rains fall,
they owerflow their banks, and inundate a wide stretch
of gountry on each gide. In a few insmnces only was
any sttempt made in gormer times to utilise them
as feeders of tanks, by throwirg weirs aeross them
in order to divert the water by canals to the desired
storage ground. The gemeral practice was to depend
for the filling of eaczh tank upon the rainfull within
the ITmited area selected as the site fir it. As the
country ¢is undulating, it affords thousands of sites
where tanks could be formed by damming up the
outlets of drainage basins. The ®arly congueroi® of
the island,ewho (about five centures before the
.Chr stian era) introduc o it the arts then known
!4, India, recognised@®thess natural advantages, and
dvsiled themszives of them—ss d@d tfheir successors
for more than a thousand years—to cover the face
of the country with tanks, mostly of large size, soma
few formiong lakes from 20 to 59 equare miles in
extent, having embankments or “bunds ™ 6f 10 to 15
miles in length, and capable of irrigaiing tracts of
laud as large as Middle:ex. All were censtructed on
the same model, made familiar ¢by tha Papers on
Indisn irrigation rend before the Institution from time
to time, an earthen embankment being made across
the lower end of a dramnage basin, such embankment
being pitched on theupper side with rough stone, and
having at one end or at both ends an overfall for the
discharge of flood waters, and sluices of elaboratscons-
truction for distributing the water tothe fields below.

But all thess great works werc destroyed in suceassion,
perhaps scon after their construction, owing to in-
adequate provision in the length of the overfiow, and
to the difference in height bestween it and the bund,
to meet the case of an extraordinary flood. Thid need
not be a matter for surprise; for, even had the desirners
of these tanks possessed that knowledge of hydraulics
which would have enabled them to adjust thelength
of an overflow to the discharge of a given body of
waterin a given time, they had no means of ascertaining
the quantity to be discharged. The rain gauge was
unknown to them ; and it is certain that the country
was then covered, as it still is, with a jungle so
impenetrable that nothing more could be known than
the®bare faot, that by throwing an embankment across
%he low land Dbetween two hills of modgrate elevation,
a reservoir might be formed of capscity presumably
large enongh for the pm@ose intended. Only those
perbaps who, like the author, have had occesion to lay
out works of this kind in such a ecountry, can form
an adcquate corception of the difficuliy of arriving at
data sufficiently reliable for the desizn of such a buud
and overfall as would be safe under all circumstances.
There are no -maps, like the ordnance maps of Greab
Britain, from which the ares of any drainage basin can
be ascertained; and the cost and labour of making a
special survey for the purpose in any given case would
be enormous.* Then, observations of rainfall have
not extended over a sufficiently long period to show
what ought to be taken into ‘account in designing
works of this ngture; nor have they, owing to the
want of intelligglt opservers, been carried out in all
the most desir§ole localities, Thus, a rainfall 10 or
12 inches in depth in one day—a thing of almost annuai
oceurrence in gome locality or another—had till lately
been commonly aceepted as the limit of what was
probable anywhere; but in 1872 there was registered
at one station a fall of 189 inches, and at another
a fall of 179 inches, in twenty-four hours.
"% The change since Mr, Byrne’s time has heen

&

wonderful~Ep, L &,

In view then of the difficulty of obtaining correct
in®rmation on the two essenial points of area and rain-
fall, it wonld almost seem that no work of this kind can
be safe for any considerable length of time, unless the
dam to retain the water be of masonry throughout, so as
to form one continuous overfall, instead of being the
smaller; bs made by much e larger fraction of the
whole length of the strueture. The Author’simpression
to this effect has been strengthened by what
oceirred recently to several tanks of moderate
size in the eastern provinee of the jsland, restored
orgreconstructed only a few years ago, on designs
upon caleulations which were believed to Dbe perfectly
fafe. In the case of one of them, which may be
taken as a fair sample of all, the overfall was of
extraordinary length as compared with the bund, and
it was believed that not more than 2% feet depth
of water could ever rise over it, while the top of
the bund was from 6 to 7 feet ahove the es-
timated flood®evel. It seemed to the Author,” who
faw it several years ago, that the great length of the'
overfall afforded ample provision against alipossible
accidents, But in January 1878 the rainfall through-
out tte district was heavier than had been experi nced
for many years, giving rige to floods which carried
away vumbers of bridge and other works, and raising
the level of the water in this particular tank - to
near'y O feet above the overfall, or just sufficient .
to overtop the bund and carry away a large portion
ol it.

Smaller tanks adapted for the irrigation of from
20 to 200 acres, which are most numerous ‘in the
northern and north-central provinces, and are the only
structures of the kind now in use. There were formad
in a much roder manner than that followed «n con-
structing the magnificent works which have fallen to
ruin. They  probably owe their exist-nce to the small
villdge communities, into wbich the population ‘was
divided on the failure and abandonmentof the larger
tanks, and when the country no longer possessed to
any extent the skilled labour which the native kings
had called into play whex carryivg out those immense
Works. In none of the hundreds of tanks which have
c.me undcr the Aathor’s observation was there, until
quite lately, anything deserving to be called a work of
act, The overfalls were, in most cases, merely a
depression in the bund, proteeted sometimes by rough
stune pitchiny, ov they were scraped out of the hard
ground against which the bund abutted; while the
slaices were formed of undressed blocks or slabs of
stone, and often merely of rough tifaber, without any

_better means of stoppng the flow of water through

them than a gate of wattles banked up with turf,
which the cu'tivators removed when they desired to
let the water through. That structures so rude should
have lasted through so many ages, can be due only
to the ease with which any damage to them mighf
be made good’ by the villagers, But neglect on their
part has so offten lel ta damage beyond their power
to ‘repair, resulting in the stoppage of cultivation
far two or .three years in suctession, that the Gov-
érument, inthe interests of the people as well'as of the

‘revenue, felt bound to step in by legislation which
-placed the management of these tanks, and of small

irrigation works generally, on a proper footing, and
removed all excuse for that neglect into which they
were gradually falling. Under this improved system
small works of restoration and repair are now carried
ouf in all parts of the country, with gkilled labour
employel under Governnient supervision, and .wigh a
happier result than would probably have followed the
reisation of those grand schemes, so often proposed,
of restoring the Jarger works shandoned centuries ago,
to kring which intg operation would necessitate the
infrodyction of a mew population.

Of ‘thes exceptional class of works alveady alluded é0,
wheye the design was to dam up the water of a riwe do
divert it 1% a channel to a tank, the most remarkae 1s
the Ciant’s tavk, in the northern province®of the
date of construction of which there is not even a
trace. In this case, thémistake committed w#s more
unaceounteble than that which caused the destrnetion
of the ancieat tanks; for the nature of the country

9
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in which it is situated musb have been easy fo study,

e Doing a dead flat and generally open, the soil heing

incapable of supporting the luxuriant growth of jungle
which 1enders other districts so difficult to explore.
The dam or *anicat,” aeross the river was fo:m-
ed of large rectangular blocks of roughly-drissed
stone, 8o well put toget$er that it is still in asgood
order a8 when if left the macons. hands. The tank
on the right bank of the river, some few miles helow
the apient, formed by an earthen bund s-veral miles
in length, but nowhere more than about 10 feet high,
was nearly ¢ mpleted, and a similar tank on thesop-
posite bank in part consivucted, before it was dis:
covered that the bed of each was at too hiph alevel
for the water fto reach it; and that bo'h tanks, even
had it been possible to fill them, must have been so
shallow, that evaporation would nob have left in them
a month’s supply of water for the area designed to
be irrigated. s
In the district of Karstehi, near the neck 'of the
Jaffna Penin:u'a, the rice fields lie in several pabches
on each side of one of those rivers wh ch £ ws ouly
at intervals when there ig heavy rain. Like the ficlds
in the peninsula, they are mainly dependent upon the
direct rainfuil, and upon the ponds which lie scattered
amongst them. Although it was ssceriained, by a
survey which the Avthor made in 1858, that a tank
sufficiently large o irrigate them abuudantly might
easily he formed a few miles higher up, it was not
conmdered that the work would be remunerafive, in
view of the cheap rate at which rice could be imported
from Indiaj; and the project of carrying out the work
was therefora abandoned. But the people endeavour
to Bugplement {he scauty supply of water derived
from 1le raing, by throw'ng vut temporary groynes
of timber and earth focm each back of the river just
before an expected flgoc, to divert a portion of the
fluod waters by chemnels leading dirceily to their
fields. When the flvods are muodorate thiss groynes
do gopd service for a few weeks; but as otten as
nob they are carried away. To check the tendency to
erosion, by diminisiicg the velaei'y of water in them,
the channels are made s0 tortuous, thai their aciual
length iy more than doubie w@aa.‘a they v.'quh_l e if
giraight, and they are utlierwise go hadly 1_0rmed thiag
miueh of the rmull supply of water yiclded by the
river is wasie. g =
The third method cof obtaining waber for ixvigation
ig prgetigedﬁin’ thie mountainouy districts by tapping
the streams. 'Lge fields are pumerous, but nowaere
so exiensive as those cummonly met with in the
lowcountry. For the largest of them a channel 6 feet
wide and about 2 fcet deep, conveys all the water
necessary for thorough irrigation ; and to diverba.ong
it as much water as may ke required, nothing more
is needed, in most cases, than to throw a few boulders
into the stream just below the pomnt fwem which the
channel commences. in those few cases where, during
dry weather, it 1s necessary to prevent any wasts of
the water b sught down by the siream. there are
properly-consuructed stune dams with reguiating sluices.
The channels are scraped outof the hillside, following
the contour of the ground, gnd fur a short distauce
after leaving the sireamn toey are protected by a low
wiz!l on one side, ‘which-a;_:ts’ as an ovm-}_allt whenever au
undue quantity of water is discharged’into them, as
happens when the rains swell each siream iulo a
torreunt. - : ; ‘
one of the irrigation channels in Ueylon are large
enqﬂgh to be ustd for inland vavigation; and for this

reason they have been everywhere laid oub with as

‘great a rate of fall as is cousistent wiitlk a vigw tp
gafety against silbing. For the_ most part their in-
clination gives a velogity of wa®r of from 2 to 38 feek
r second ; but even where the velooty 1reaches 4

o foCt ger second, as it often does, there 18 Lo appreciable
®.&ion of the sides or bel. Much of cougse depends
apon ethe character of the soul tirough which the
channel may be cub, Bub, so far as the Aulhor’s
cxperignee goes the lightegliesoil will liesr a velopity
of 2 fest per second, where the sides of the channel
have a slope of 2 to 1, while in" glitf clay soils, 'a
slope of evin 1 to 1 is ample in the mgst rapid o

shose channels, Such an assertion may, no: doubt,
appear ineonsistent with what is commonly set down
in pPinted rul's and tables as to the moving poWer
of water at given velocifes; but these rules, how-
ever yaluable 'am a p;-eniral guide, are based upon
experiments tried ucder con®ifions whieh never, or
but rarely, prevail in actoal practice. The: Author
bas generally found {lst silting (in the case of chanuels
cul on a eonlour Jine in sidelonz ground) is due, not
to the diminished velocity of tl‘é stream, but to the
surface drainage from the land on the upper side of
chanunel. Yet even here the close vegetation above
18 usually sufficient to prevent® the surface soil
from being carrfed into the channel; @nd in
the worst comceivable case, where the land above
is bare und the soil logse, atchwater drain above
the chapnel, with frequent outlets under it, would
be an effeeiual protection. ]

In 1o case has the AuWhor feund any tentlency
to the excessivo growth of weeds in chaunels having
au appreciable fall. It is in cangls intended for
vavigation only, and where there is no curmnt, that
he has expeiicnced any trouble in keeping down such
veetation: and avlittle atiention on the partof the

native overseers is eufficignt for this. A #mall force of
men is ngually k‘ept;onw cf canal to prevent
cattle from injoring the banks“and these men are
provided with rak®, by which the weeds can be tora
up and drawn. to the banks as fast as tliey appear,
Moreover, 1t is only in shallow canals uced for flat-
bottomed  boats, “where the deggh of water mnever
exceeds 4 feet in dry weabher, that weeds are likely to .
spring up to auy exten; and in these men can ensily
wade while working the rakes, if ihe cansls be too
wide for the weedls to be reached from the bank,
The experiment of atiaghing large rakes to the stern
of a boat drawn alopng a canal; in the hope of econo-
‘mising labour by a wholesale systemn of weeding,
had & fair trial; Dut the primitive method of raking
by hand was found to be as efficient, and much more
economical, ; :

The Author regrete that he canuot give any details
of cost of the varvions irrigation works under aken in
Ceyvion in rtece:t times. Sueh details would be of
lithle interest, exespt in connection with a statement
of resu'taas ‘o the quuntity of water ma'e availible,

son:l the exlent of fand broushit under Lilage it each

casp; and irusiworthy intormation on these points
is not procurable, Hnough is known, however, to
prove that in Ceylon generally, and especially in the
unhealthy districts, -where tank irrigation is chiefly
carried on, the high price of labour must always render
new works too costly to "be commercially profitable,
For this reason attention has of late years been ocon.
fined to the improvement and restoration of small
works long existing, but which had eithsr been padly
oonstiucted originally, or bad been suffered to fal int.ﬂ

‘neglect, and @vhere the cost of restoration, thoug

often great tor the small gmount of work done, 13
trifling in coniparison with the benefit obtained.. By
the outlay incurred, Jand which bad for many years
lain fallow sre now brought under cultivation ; and
the cultivators a e no longer dependent for food upon
imported grain, the price of which, however low at
ghe sea poris, is incrensed enormously by trausport to
ghe interior, At - : Fp73
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