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Ix reply to your letter, No. 1,400, dated 12th ultuno, requestmf' mformatxon in- -l;s*’ ;f‘fl'
~ regard to earth-salt said to be manufactured in His Hmhness the Nizam’s dominions, -

I sam directed to state that a specics of edible salt known as Bhooski was formerly
manufactured for local consumption from certain saline- wells in the Oornraotea v'
District of East Berar ; but as it could not compcte with the far superior prodace

- of Bombay and Ra)pootana, after the opening of the railway, its manufacture was- -
put a stop to under orders of the Government of India in 1868 ; so that this descnp-
tion of salt has now practically dlsappeared from the local marLets. ‘

2. There are, however, several specics of indigenous products, partly saline -
and partly composed of carbonate of soda, obtained from ‘the Lonar Lake in the
Buldanah District of West Derar, and applied to various purposes. . .Full partzculars
in regard to this lake, {ts saline products, their values and distribution, will be found

embodled in the accompanying printed report, especxally on paoes 33~—36 46,

and 47.
3. Itmaybe mentionod, in conclusmn, that the lake in questmn was formerly

worked by contractors on leases for limited periods, the last of which expired in-
November 1871, and that the work is now- being carrxed on under the dxrect‘:
anavement of district officers as an expeumental measure. ‘ '

(True Copy.)
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. To :‘.’ e c e ',A ',“ .
- , Tae RESIDENT AT HYDERABAD
- S S, —-'In‘ acknowledcrmg your
 No. 200 0
Separate ievente, 70 . Secretary’s letter, No. 8,211, ‘dated
Salt. ' - 20th January, instant, I am dn'ected S
to state that the information more par-

: hcularly desired regardm

of ¢ earth-salt” in the territories of
he assigned districts administered " 4
ster’s management, ‘and herein .

g the manufacture
has reference not to t

t to the area under the Mini
ng immediately on the left bank of the Toongabudra -

Raichore, Pangull, Amrabad, Daverconda,)and the
¢ districts between the Kistna and Godavery rivers:
I&urnool Iustna, and Godavery dlstmcts PRSI,

His Highness the Nizam
by Dritish officers, bu
especially to the districts 1yi
and the Kistna, (viz, Moodgul,
Nelgoondah and Kummummet
all contiguous to portmns of the Bellary,

of this Prcsuicncy ‘
the aalt monopoly has lonrr benn mJured SR

M.a.dras distrlcts,

9.. Insomeof these

by the manufacture of very fair 8

from certain soils ‘where

alt by a rough process
l haq passed orders provulm

s Governor in Counci
e} and, if a simi
d, he is prcpa.rod when full information

it efforesces. T h
extinction of this practic
ing districts of Hyderabad,

ilar manufacture prevails in the neighbour- -

» for the gradual

;s before him, to 3
altinto Madras o

propose preveutwe meagures against the entry of Hyderabad earth-s
territory for tho concarrence of His Highness, the Nizam’s' Govemmeﬁt,’ with -

refcrence to the Treaty of 1802, Article III ST Gt

8.~ Soliciting the favour of an early reply, e I PR

' S I have the honour to be,
Your moet obedlent s.,rva.nt o
D F CARMICHADL

(Signed)
ST ;S'ecrctary to Governmmi. R ‘
s L G A
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. QALT LAKE AT LONAR.
) o i -‘ - . '."- R - - “: :,; . ) : : “ .’},
. " From Mr. S. 4. READE, C. E., Assistant Engineer - in charge Bassim .o
S Sub-division, to Captain JOHN HILLS, Executive  Engineer, West
. Berar  Dicision, dated 11th Septomber 1871, No. 398 :— R P Rt !
i N re"ply to y.m‘u: No. 1',415‘1 of 1871, 1 ha\;e thé tonor to submit the following - RN
Report on the Lounar Lake. -~ - - B IR T LR A S J
) I purpdste‘ to divide mj'r'Repérb into thrée_'v'héa'ds — AT R A
h (1st;)—A"'gencra1 account of 'my'.obSeﬁaf,ibhs takex;r at the 12411;e,” and of ’§ '

. information obtaiped from"thqinaf{iyes.; S

)—Deductions from the above 'obsérva,tions.”' -

<. (2nd. i .
. "(Srd.)——Recomm'endations as to the best thing {0 be done with thé iaké.f L

" T'shall also compare my_observationé, as I go along, with the 'jiccoﬁnt' of the S o

lake and its deposits, given by Dr. George Smith in a Pampbhlet published in the =~ 0o
Journal of the Madras Literary Society ; and with the statements of ‘{‘th?r.ﬁﬁiff@}js-;; R

SRR | eoount of P dins At - (1.)—The first thing I did on ‘arzji‘:.ing' ‘aﬁ;‘tﬁg”»f
Lot Lo(r}\::l ‘E:ue“fiﬁ“m"hie,14"533‘3?3431 - lake was to collect the divers and ‘ask. theml ques- -/

- tions. I had the report of Mr. Laidlaw before me, ©
Reid and Mitchell.- .*

1871, - - oL
-+ and the. suggestions of Messrs.

In reply to my questions they stated that 1n the rainy season the divers always- oot

of the holes ; that no * dulla” was found there ; but that -~ L Sy

went down to the bottoms : ‘ .
Exami tion of Divers. Tt b was obtained from the mud which is deposited in .- e
xaminatiot . " the holes either lying on the top, or mixed up with R 3
it ; that the bottom of the holes consisted of a hard clay of which théy had fre- = . o :

ders of their masters ; that some portions . - J

l -
) ~ quently brought up specimens by the or
of the clay coptained glistening crystals, but no ¢ dglla,.”‘ ;. |
The most intelligent of the divérs, “ Ballorecoli,” .asked me if- I considered - L 3
s there was & deposit of salt at the bottom of the holes ? a'nd ass.u_l.'ed- me that his ex- . ;
Cr . . - L ; » . ; o ’4'/ ?'1
FYy ) . - . o - : {
' L‘:; ‘ F : N ‘:/J.’: 1 W i .
E < * ~ﬂ.~-‘ .
[ ?‘7: L + A s ;
e | -
! '\} .‘-, By
»!:Lif“x.~ | .
L o o
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T v b and that 10 : Onclusion ;

DO Implement wog ungtated that the crys-

) > refuseq o
Was 50 logk 1 to take .

caky, I should e out in ¢}a boat on the luk a t

QK d33¢TL=

uently orde ortad
o Y ordered theyy to fertainly cong 1q

 Trial holes puqg take mg oyt q- -glrlmrlr I attempted it.
& 1 o : : On t} » &5~ appear afterwards.
‘T alarge | o : 18 eveny
2 ole ag alne ral Bavlice 71 g of m . )
3 close 15liss (whe qo F arrival I direetad Corpo-

0 sct men on to
crystals are ob-

) xXenvs .
rger of the two he ated at a dis-

tained
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¢

ven s ‘ U0 foet,
SR . from the » the hols wag e

T Sy Second;} ” N
.o . B < aysPTOCeedingg_ O b 110“'8-
v UIYey commeng T n the

. ed. . : , <nd ¢
- this repopg s | 8 - _3;? luke, to dcdug{:’v % commenced the survey of
to the edgy O Chained ed per anp, tho quantity of water evppo
| ge. . round the My the reylt jg oen o AT €VApo-
. , C o 13 givenin Part 2 of

Upper Li
day T ohrac P of the crater as near 43 possible
5 ";if’ﬁffﬁnm the

. | ateme
.. of the crat ﬁ‘Om the . .
L e . er othe vater pe
eIlClted the foﬁ%\?e Ieyd of hi};’x"}{mrts of the luko Iltu_r »”1(3 1](’”0“’8 was more dense
L NG dtems of mf;?xfﬁ{ mark, Cxaf:-@“vld from the Upp«;,- é(’h}e

L : alion from th ied the divers . f

B S e (g, rs again, and

Spéciﬁc grav; '
) h] a \d X
nt that the Vity of water from different parts

. I )
Further €Xamingtion of t.hé D.‘
. . h ivers., . « N‘ .
Y AR good dy)). dully” ‘
L (3} N . A 2, ¢ . R 18 .
Citis foungi}rlloiiiOf the dull, i o and in eopgq 1&1!;01!11?;] Just above tho
Dulla is someimgy g0 if Ty g T 2bstmet 1y o : '
' Kuppol” g o ound . OF tWo op year, if ok
cip allgpof a 18 often foupg o iSide ¢ threo yeurg (] I;ilf' ‘ taken out every year
Il red owes 1t Loleg bu;’(,'fs ?I‘_e {mmd thicker.
, WSS it ig g tlon 1.0 OF Inferior quality,

polour.
In Kind of dulla, and prin-

- ' €ment, :
upward or ( of the
Y OWnwayd - 41, : -
- la hag been £ ard ; the w he
v atep ] e open; o ‘
found o 1 ound oy the s ter ig colder p Penings hag oy . .
. e‘dl'y Witﬁeﬂ}mttom into Wl?is a8 well gg (Ontille ‘)O.ttOm thq‘:r been noticed, either
_Clean ﬁ'atcl-'ébgyixception of te'l the feet do nolto })ot;tom of «thrz)o:;r}he tolp; ;h’i du}-
e ‘ , . ] Sl - ioles 3 hard clay 13
oYe th n t al. ’ Y
attep ‘;’}UC , hOWO\" erhfll(.ike' has been known to
- eNcr cigh fl{:: (‘]"as only one foot of
LT deep,

" General ac e : =
count f [ S ~
onar Lak, of . Proceed: )
Lo o Ty e et . L
o L ne ‘R}‘l ’ rlod t Casured t}_]e . ‘
s‘I"l"fi’ceeding’,8 “ed with e“lll,lilrgin of fﬁnt]ent.s of the (]p}m it of salt
) ' ) o, 0 lake i »Hehosit ol sales
. . wWest s hO() 93 Y ldxe, it wa {
: : R uld(—\gﬂ : 3 h!(‘l\lv ent .
Wi 28 for 4 gia e g 3 rust-
Water’y . a distance of "6(())1‘?’3](10?‘}1-“"‘“’ and
. - r ) s
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* These crystals are pure salt.

Fourth day's Proccedings, On the 4th the men seemed much more willing
—_— to assist me, and after some persuasion I got them
Exawmination of the deep hollows In Lake. o launch the boab, having first stopped all holes”
ch or two in depth over the soft slimy mud ; the men walked in, and were
ove the swaists in water and-mud until they got the boat into the
larger of the two holes when they were obliged to swim ; by guaging the depth with
an iron rod I found it to be 13 feot, the rod went down easily through the mud to -
that depth. As far as I could judge by moving the rod up and down, and striking
it against the bottom, it seemed to be of ¢lay,and certa.m'ly was not of rock. The
men easily swam through the mud and water.- Large pioces of dulla were found
in this mud, the men’s feet striking against them, as they swam they picked up
geveral specimens with their hands. One of the men whom I brought with me
from Bassim came into the hole at my request, and his_feet and legs were cut by
striking against the fragments of dulla as he swam, he drew up several large pieces
petween his feet, some of them upwards of two feet square. I could not induce

any of the men to dive, as they thought the mud near the bottom of the hole too
thick; but abundance of dulla and nimnuck dnlla was ‘obtainable ‘between the =
depths of two and five feet below the surface of clear water : in fact half a dozen
men could hav ST

e filled the boat with it in cuarter of an hour, ~

an 1n
covered a little ab

" The dulla consisted of a close. collection of
. acicular.crrstals between two compact surfaces ; the

natives called those'brysfals teeth. i

‘ Description of Dulla.
i

v D“Mﬁp ion of Nimmuck Dulla. The rimmuck dulla consisted of the character- ' .
. E istic cubical crystals of common salt of large size
f the common dulla.

arrang

oed mostly in pyramidical forms n 4 compact mass o

I remained about ten minutes on the lake ‘while Oversecr Bayliss took some
levels connecting the bottom of the hole vith bench marks on shore. e
The quantity of sulphide of hydroger which issued from the surface of the water -
when the mud was disturbed, nearly sufforate me, and as the boat was by this time
uarter full of water, T was obliged to Rasten on’ shore without examining the,
second hole. I observed large patches of whilo flocculent substances on the surface

of the shallow water which I conjectured to be papree, and this was cqnﬁrmged by .

the natives. ’ ‘ |
. SR “ Phe excavation on the margin of the lake was i
Excaration of holo 00 et of Lake. @ rried down to a depth of 12~fc§t,'~ cqual to a depth
of 101 feet below the surface of the waterin the lake. The soil was a stiff clay, with
an admixture of decayed vegetable substance, which gives it a black ‘colour when
first excavated, but by exposure this disappears. = . & S
v i Iron rods’ screwed together were driven down
_ ) . to the depth of 18} feet below  the bottoin .of the
hole, at this depth a hard substance was “encountered .which." scraped the point
P ~ of the iron rod ; an artesian spring was tapped. A
b " quantity of gas-bubbles issued from the hole direct- -
ly the bed of rock was touched, and not before. I collected this gas in a drinking
. o . cup, inveried in a basket lined with clay, and ex-
Gus. . . amined it afterwards, it was Wilthout gmell, don ap- -
ine - hted taper it hurned rapidl with a light blue flame leaving no deposit -
plying lig J;;.r, mixed with 'fu ee‘(y;ual quantity of air and fired, it still burned

on the sides of the ] ‘ .
with a blue flame, and without ckplosion.

Examination of Substrata.

Artesian Spr’mg.' i

i

[

and cracks with clay; the water in the hole wasonly
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it to be 24 feet below the

- to prevent the floods

F G
Spring Water Weﬁ.
near the temple
sm:face of the groun
ater in the lake..
future examination.

feet below the surface w
the artesian spring for

S“"e)""(conﬁque 1)

1 todk several
tl.le bed of the lake
cipal feeder,

' DEp'arture from Loﬁar.i On the 5th I

A . : Lonar whic ;
took away a gpecimen of the Wa;er. which Thad

mens of all the salts, of several diffe et o on (his Say taking witl

all t rent wate
tl}e men employed by me, and left them ery é:il
T asked the 'princifpal diver to remove the cla
v rom washing it in an
rupee 1n advance to do so. Shing it md e

»Examinaﬁon of Lake, Water. o The spe(iﬁc

1 measured the d

y from the ed
hllmg the hol

epth of the spring water well

on the margin of the lake, and found
out 1, and by levelling found it to be 18
rought away a bottle of water from

’

measurements and levels about
and across the delta of the prin-

visited a spring in the town of
been informed was brackish, anl
me speci-
I paid all

anq some rocks, &ec.
satisfied. -

ge of the excavation
¢; and paid him one

as under ;—

. ih's] ‘ .
- taken and fond t be fy. of the different waters were

b
, ' X Déscri tiox:;zt" Vator, : o
K o P of W g.ter. i v Specific gravity registered to
” - - — i i . , - ‘ o 4 i 600 Fahn_
: W_’_ater t?.ken frbm“large hole. T _ e
| VDo.:v F@kgx? .fxvqm la.ke( ab greatest distance feim loree hole | 3
A specimeﬁ'of 5 rine w t R ‘ b 1 . 1033
Qlf?erent salts t:}kgll)l frgm' :h?‘:rlgx(l,fgt mt_cd ‘T.lth. 2 ’f‘?xﬁufq of the
| Water taken fmm a'ﬁg R TN ION P S - 1083
‘ Lelow surface, near large ho‘u‘:ws?l‘}?g ;_atg, dep't;}} of 30% feed '
‘.-“ o , ) ] } i u» . ) - : R - .
Spring water 21 to gaturate e ) 1010
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L L T - | \
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. sunk about two feet, which would pz‘pbably be about the middle of February, under -
. a proper System the four months which have elapsed since the former rains would
be utilized in extracting the salt which

. from sediment, containing only carbonate

(o)
TABLE 1V. .. |

S e

Proballe gz(:i:tlz'fy and value of salts <Z¢?;}os§t(ed On margin of Loéz.a-}i“Ldk'e‘froyfa'_‘j
| June 1870 fo June 1871, © T v LT

. Quaxrtiry, , Vatoes}- 0

' T ———1" Total value.
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Water evaporated ...

Auhydrous neatral carbonate of soda (NaO),

€O deposited ... T Teigle 10 el o 393,360,

Anhydrous cl‘nloride of sodium Na CI, depo{ B . | .
sieed.. L T 2863 - 16 14 0 801,864
Nosess o, I ©11,95,294

Total deposits. ..

-

In the above table I fear I have undervalucd the chlorido of sodium very con-
siderably, and 1 have certainly not ventured over the mark in estimating the quan-
tity of salts deposited. AR |

It will boe observed that T have made no deductions for the quantity of the salt
necessary to raise the residue of the water in the lake from the assumed average
point of eoncentration to complete saturation ; but I did not think it necessary to
complicate the caleulation by introducing this, as my data were not sufliciently
accurate, and the difference in the result would be very inconsiderable. T

What the table is meant. to show is, the approximate quantity of salt deposited
on the shore of the lake. But what it shows still more accurately, " is the quantity
of salt actually procurable if the evaporation can be artificially expedited to such
a degree that the same quantity of water which is now annual] y evaporated may be
abstracted from the lake, and evaporated before the natural evaporation from the.
surface of the lake has had time to raise tho solution above the degree of concen-
tration it has acquired when the level of the, water is at a maximum. J udging
from the appeurance of the margin of the lake, T consider it very probable that the
deposition of the salt does not begin to take place to any extent until the level hag

v

] iS now entirel y wasted, hud when' the water
in the lake bad reached the puint of saturation, the greater part of it would have
been pumped oat and evaporated. 3 Afterward‘s the process of natural deposition: of -
salt would go on simultaneonsly with tle artificial. - But it is obvious to get the
greatest advautage out of the lake, the period of natural deposition must be reduced :
to a minimum, ér in other words the water must be . pumped ont, and deprived of
1ts solid contents as quickly as possible after the rainy season ; and none of the salts
to be allowed to settle ou the margin and hed of the luke. o ‘

) R T '
Papri and bhooski wonld then be things of the past, and a salt obtained free
of soda and chloride of sodiam,

i . "’» L
The next thing to be considered is the question to which so much Importance -
has been attached, are there inexhaustible deposits of carbonate of soda lying atthe
bottom of the two hollows at an accessible and easily workable depthp " > 7

‘
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3 . Ot sodium, hag not been derived from the solu-

hqllows of the lake.

I?ejmted for three Teasong ; )

e . " This the .
Cannot see hoy 1,: of lim weory I reject—first, beeause no carbonate

bi-ca T e 13 f Y
T S 10ounc al-
Te-act on each ot} bonate me and gh din the Id!\o water ; second, becauge

- er; . orj 3 . o
Ormula, according 4 and thiy dly, becanuse gy N ¢ of sodinm jn solution in water can

Somebhingliketheg% o which (1, Te-action cou dOSmg them to do so the only rational

. ol OWing 9 o

Cause the lime ¢ g 2 (Ca 02,(}()2 + 0.0 Supposed to take place would be
? Squi-carbonate " ouly be in solution ) “NaCl=gn 20,3C02 + CaCl +CO,
R L S A bl'cal‘bouate, and the resulting galt jq

. Aceordin" 4 ] R i _. .’ , ‘ v ) ‘ a B
823 from 41, & 10 this the, thers “ .
n the sam)geq Urfaco of ther]};klge;s dot‘;gbt to ba 5
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bonate about 97 1bs. of chloride of caleium ought to be obtained,) but not a parti-
cle of this salt hag been found either in the lake water, or in the deposits.  Further
I bave scen none of the “numerous springs charged with carbonate of lime” in the
bed of the lake which is covered by a deposit of impermeable clay 30 feet thick,

The next theory is that propounded by Mr. W,
, _ Laidlaw, c. r., of Akolah. . le supposes the saline
properties of the water to be derived solely from the action of the water on “mines” -
of saline deposits, situated ab the Lottom of the hollows, and that the top of the
mine is in fact the bottom of the hollow. . By the word mine he no doubt intends
to express a solid layer of considerable thickness. : ' : :

Laidlaw's b y pothesis.

Now there is no antecedent improbability in suijpdsing that there is a layer of
salts, deposited somewhere beneath the hollows, and it is certainly good news, if

true.

Mr, Laidlaw indeed does not advance it as a probsble theory, but asserts it as
an ascertained fact, thonoh he does not give any reason amounting to a demonstra-
tion. But we may well forgive him for want of caution if it turns out that he is
in the main correct in his statement, and that a workable stratum exists at $0 mo-

derate a depth.

I myself guided by my observations and the
: rongh survey I was able to take will give my own
theory, which includes part of both of the above. I adhere to the idca of a sodari-
ferous (if I may coin a word) epring, and I think it probablo that large quantities
of soda salts have been deposited near the site of the springs, most probably in
large detached erystals am{) crystalline masses. v

My own deductions.

I think that the greater part of the chlorido of sodium has been derived from
such & spring, but that a considerable portion has also been derived from the sur-
rounding soil and rocks, dissolved out by the action of rain water in the course of
ages. I believe the hollows in the luke to have been partly caused by the action
of these springs in a way which I shall endeavour to explain immediately.

The facts from which I derive my theory are: first, the general inclination
of the bottom of the lake towards the site Of the hollows ; second, the depth and imper-
meablo nature of the clay deposit ; and ¢hirdly, the appcarance of an artesian spring

- of considerable hydrostatic pressare when I bored through the clay deposit to the

rock below : the “water of which contained a considerablo proportion of NaO, COa.
I wish I had time to sink a few more trial holes, and probe the depth of the clay
deposit in order to come at the slope of the rock below, which would have thrown
more light on the subject,. . ' '

The marginal sketch will give g rough idea of a section across the lake from
cast to west. It will be scen that the gradient of the bottom of ‘the lake is much
sharper on the west than on the east sidg, if the lines of the shoro on both sides
were imagined produced below low-water mark, they would meet at the point O,
and that point would be nearly tho position of the centre of one of the hollows,
The same would be approximately true of any other scction taken in any other
direction, and passing through either of the hollows, both of which are near each

other towards the western shoro of the luke.

If these hollows were the original vents of the volcano, wo might expect the
edzes to be raized, and the subsequent deposits wquld follow the contoyr of the
ground, but if we suppose that numerous springs existed along the steep slopes, and -

*at the bottom of the crater form depression, and that these Springs were gradually

Ve
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clay ecarried down fir
EPrngs woyl
clay vider press

cloked up by the
the water of'these
able stratum of
~of the depression ay centres
hydr«.)static preszure, they )
cly n their imme :
flowing the ¢!

om the attrition of the surrounding rocks,
I continue to creep alonr underveath the inpermes
ure, and would all tend towanls the lowest point3
. Wherchy uniting their forees, and under an inerease:
. ¥ would excrt sufiicient foree to prevent the deposition of
r diate \'l('l!lilv}'. while they themsclves would be continually over-
. A stratuw and depositing their saline constituents.
of grz?;g\?fﬂn:;:.n of CI;I).' would ]u)wm'-u. 20 on unintereu pted round these ﬂ,t ,.c?
the bod of thel .L,’,:mni, .elﬁcct;mlly_sl}uumg out the springs from :}11 ('.({h(,.': );;ll‘l‘s.':'q
would be fOl‘mn;l i'n z?mpﬁt{ t o 1(3\'. Ost puints, and this marner lr',_‘t ; ."»..u' u
wlich | "3, Loirse "f. time round these puints. ThLis 13 the way ]
Conceve the two hollows in Lonap Luke to Lave been furuad.
on alrlr}::]ig2?:\1:2'1;:1:?;:”’:3 more or less saline must lave issued from varions p'nn‘ti:'
the neirhbourhood ¢ bL Cg‘”? the !]tl('k stratum of clay wus d.-]_'msnvd, 13 ccx-mm.‘f :
is "Ddl:-i)nk;d,le P a {lmm 310 springs, (the water of one well in the town ’(:f L«tx:‘.l
of an artesian « m the quantity of suhnc matter contained init,) and the discovery
Ot an artesian spring under the clay still further confirins this.
) J
ought down vear by year, must have been incomparably
» and the depth of clay (.lup(_bsih'd annually still greater b‘_’ﬂl
o because the water had further to full,
and because it Lad a greater length of
: rock to traverse, and also because 1t was
‘o not retarded by the thick forests t]_nat
now cover the margin of the like which
now leszen (if they do not altogether
gtop) the deposition of silt, in the bed 0
the luke. . -

Further the dobris br
greater at first thun now

A glance at the fignre will explain
this.  While the clay was being deposited
between A and B annual incrcase of
depth must have diminished every year,
and ccazed altogether when the level
reached B, and the trecs grew up itcanbe
easily understood how the rapid deposi-
. o tion of clay wonldsoon damupthe §prings
that formerly issued from the points (b) (¢) (d) and "(¢), driving them down to the
point (a) where they united and formed the Lollows, as explained above.

These hollows would then be Jined by crysf,u]s dobosited from the solution,

which wonld in their turn be partially dissolved by the water of the lake and dis-
posed all over it, being again deposited in very minute crystals where the water was
shallow, (and the concentration and evaporation conserﬁli’-mly more l'u‘pl.d,)v am{i_m
larger erystals where the water was deep and the concentration slow f:h'ls cxplaing
why dulla is found in the hollows of the luke, and pupree in the other pal Ls.

Again, the first deposition after the rains would take place wtliﬂ'a lt:;‘;; ‘:;‘]t:l’: A
turbid, consequently the salts found near the outer marein of the o

-and indirectly.

PN SR
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Livons' analys;gs, however, gives rather -moro chloriﬂe of sodium in ¢ papree’
than in ¢ bhooski,’ but then he also gives 24 per cent. ingoluble residue in ¢ papree’
against Mayer's 0'8 per cent., so that I think the spccimens must have been |
mixed. : '

.

Papree is pure white and first appears in the form of froth on the edge of the -

»,

- lake, where it i3 afterwards deposited. A specimen 1 dissolved left no visible sodi-

ment in the bottom of the glass.* .

e -

I shall now x"ecapitnlato the cbncluéions which I consider the balance of pro-
babilities of the case tend to establish— ' '

(1.)—That the saline properties of the lake are derived, conjointly from surface
drainage and from deep seated. springs, and from the latter in two ways—directly

.

- (2.)—That the hollows in the bed cf the lake are the result of the joint action
of several springs, united under pressure in two great centres of action ; and of the
rapid and continuous deposition of an impermeable stratum by the action of surface
drainage in past ages. |

(3.)=~That the power and hydrostatic pressure of these springs, and conse-

quently the quantity of water supplicd to the lake by them has been diminishing
year by year for ages, in proportion to the corresponding increage of the thickness
of the clay deposit, that these springs are still in action, though the quantity of
water supplied by them must be small, owing to the hydrostatic column having
nearly reached the height to produce equilibrium.
" (4)—That deposits of valuable soda sults may be expeeted to be found beneath
the‘bottom of t;hese hollows, nof perhaps ina continuous mass, but in detached crys-
talline masses, intermixed with, and alternating with®sedimental deposits, and,that
these deposits do not exceed frum 20 to 25 feet to the surface of the solid rock.

~(5.)—That it is not proved that the top of a valuable stratum actuall y coincides
with the bottum of the Lollows, (13 feet below low water mark,}) but that it i3 pos-
sible it may. Lo ' . :
(6.)—That the great value of the lake at present consists in the enormous real
valuo of the salts procurable from the lake water by an cxpeditious system of eva-

poration, and not in the possible valuo of deposits beneath the bed of the hollows,

I shall go into this proposiﬁor_l ;more in jdétail in Part III. of the Report.

-
4

. .

PART IIT..

o classos of operations to be con- . The_ operations at the lake I shall divide into
,;d'f,lﬁéc o8 o1 o . thrce principal heads: (1sf) Those which have for
. their object the extraction of the salts contained in

golution in the lake water; (2nd) Those rclating to the recovery of the dulla erys.

‘

tals from the hollows; and (3rd) Those relating to ¢xperimental operations to as-

Bontnd e v A

. ) . an the salts deposit-
expected to contain a greater pereentage of insoluble 1'(*..‘4,1«1(1(:?, thd—lntth)is expl aing why
cd at a lower level, after the wator had time to clear itself, ant

! A impure.  Awoain, as . ; \ * I may state here that it would be advisuble to re-submit the different specimens of the salts to De. 1, ons for
* bhoosli,” which is found outside papree”’- is so much xnore‘lﬂfs expect Lo finda analvses ; tliey should be selected h{ a competent person st the Inke and placed in wide necked bottles, sealed and
: chloride of godium 18 less soluble than carbonate of soda, we migh ‘Pd by Maver’s ‘, labeliced ; (mt{ different epecimens should Le selected from different parts of the luke.
greater percent it i he ss 1 ‘ fl' ot do yosited, and this is Con{.h:m “ bly . ‘k-yn { The large accession of chlaride of codium in ¢ papree’ and ¢ Lhooski," and its preponderance over the neutrai car-
analy is‘ 14 ntage of it in the salts first dopomtett apree,” and 2:6 11 1008k / ate, reduces the value of these salts so materially, that confirmation is required of the analyses,
alysts wiich gives 0°4 chloride of sod_lum in °° paprec, ' 4 - Indced it iw increldible that a substance containing 29 salt to eipht moda would be booght up by dhobis f,
e S _ i . washing, but if its true composition is 6-04 salt to 71°1 soda, we can understand its value to the dhobi 7 -
{ > .
. i ..
|
. . l .
. , ! i
.‘a
< ¥

o
Sl
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Certain i_f‘ t.here b ’ .
N : 3 vai 1 .
working of them qhs,lﬂlgb{ﬁ depom's beneath these hollows and to the subsequent
‘ o *= © exXperiments prove that such deposits really exist.
Importance of 1st Clas :
ce of 233 of operatio . . . . ) .
: perabons Now at the ontset I give a3 it my decid-d opi-

the operations which shoulil _mon, that (No. 1) and (2), but especially (No. 1) are
Sa0U ﬁpst and f()r('xnogt, C‘U,f:nga the attvntiml of whosoever

undertakes the worlg .
g svems ‘:(?1 ”ligg( %f tllle hxl{p. N No. 3 may turn out a source of profit, which
i bl ()-)Qx:u'ﬁoq‘*of: ) and (2), but it i3 easy to shoiv that to start at once
are Sure o hlpcnd"o : 31 of un uncertain return to the neglect of measures 'Wh]ch
by g o 3 Ar.n\,') tor the Tabour, would he simply to let go our bird in the
- shall be he pair mm the bush. When we have safely eaged the former, we
ledge we have achim:d by exp ericnee) to

adopt the Iiltji P {(}'qu ed (from the know
" st ellectual measures for the saceessful capture of the other two.

If the measures whic
f 1 sures which [ gl
of the dulla erystals and the -
- tum will be conducted at th
carrying out (No. 1) will enal,

propose for (No. 2) bo undertaken, the rccovery
Yperiment to ascertain the existence of a soda stra-
¢ same time, while the experience wo are gaining 1o
estimate of the probable ¢ o the ?"g‘i?lenr i.‘;'. charge of the wor!;s tn form an
unable to do; cost of (No. %) which he would otherwise be utterly
cesstul working of (No.'1 the enormous profits which will be derived from the suc.
Other reasons will ero ) and (No. 2) will supply the funds to carry ont (No. 3.)
' TOP up a3 I go along, which will show the unadvisability of
of the first operation  CXTYINT out the three operations together (even
marily necessary, supposing there were funds available). In order to

carry out saccessfully the first of these operations
cssary (1) sulficiont evaporating space ; (2) sufficient

};.ﬂf \'he Anceesa
two t.hings are Pﬁ

t‘“"o ﬂlinog are Sl
g principall 3
~ pumping power. PAYY mec

1) Evaporaﬁng space, :

- o Thave already shown that our great olject i3
to anticipate the natural deposition of the salts in
fiein] CVapora?ig??Szmc' This can only be done by conducting
further obvioys }’:ds and depriving it of its salts as quickly as
for wo ais blus that our pumping power must be calculated by

AT able o evaporute in a given time. :

the bed of the lak '

ke ag
the w'vater into artj o ach &
possible, and it is

the quantity of wa

- To determine this o . : »
at an approximate est?u?ag;n&tyh aceurately would be itapossible, but we can arrive
not go. = ,

the minimum, helow which our pumping power must

Reid and Mlitcholl's Evaporating Flos. ' .
‘ porating Flat, ' '

, e » ng Fla - Before roing int6 this I shall glance at Messrs.
of the lake, and unfold the sketel, of o Lichell’s suggostions on the cvaporation
| lake, fold the s etch of the system I would recommend for adoption.

Messrs. Reid ang Mitchell v

)

-

lake ap@ pump the water intq tﬁf;f o to_ construct evaporating flats all round the

Thb‘. Blgétch is copied from their Report,
the principle is all richt, and my proposal
1s only a modification of it; but in stating

that this could be done for a tnﬂing ex-.

pense, t_hey do not seem to have been in
. ha R L ~ possession of all this propesal involves.
. Ihavemo g o o
dication (I,f the g(;l:l}:;‘at"lh;%q??)fsiitc'h I the margin was merely gent as a rongh in-
rem swelling theip o heir operations, and that the R .
_ R hgu- Report by going into even the broadosbtsg:t’agg rposcly abstained
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Diffieuities to be overcome in corduct- The difficulty in conducting the evaporating
ing Lvaporation on the margin of the operation cn the margin of the luke is that the -
e oo .. margin is covered at Ligh water, so that the flats
could not bo constructed until the water had subsided sufficiently to leave a space

s

large enongh for the purpose.. Lo o L

This is not likely to take plac;\ in ordinavy years till the commencement of the

" hot season, and by that time a large quantity of the salts are rcady deposited.

» flatg would have to be re-c
Aguin, if thiz opuration is continued the flats would have to be re-constructed (or

" at lnast extensively repaired) every year as they would be covered at high water.

There is certainly sufficient space above high
o  water mark, between it and the foot of the slope,
bﬁt this space 18 covercd with a thick forest of trees, which would have to be cut
down and removed or burnt.. To remove them would be no casy matter, the lake
lyinz on one side and a slope 402 or 507 covered with thick forest ‘zmd brush-wood
Jon the other, the average beight of the slape being 400 feet. To utilize part of
the wood on works on the lake would be impossible, a3 it would be quite unfit for
timber structures of any considerable dimegsions, nor would it answer for piles for
coffer-dams, being too short and too crooked; bub supposing the QQO.acr)cs of forest
cleared away for our evaporating. beds, we should find the soil quite unfit for the
purpose, being porous and penetrated by roots, ‘whereas the margin of the lake 1is
holow high water mark, covered by“a thick impermeable stratum of clay, the very
thing we want. ‘ :

Trees ought not to be cut down.

~

And lastly (as T have shown bei’oré) the offect of clearing away so much forest

“and underwood, would be to bring down five times 28 much mud into the bed of

the lake, which we decidedly do not want there.

Our plan then is not to place our evaporating beds above the present flood
line, but to keep back the water from our evaporating beds, if we would avoid their
annual destruction. o ' '

To do this, two methods may be
adopted, and these two methods may
‘be combined. T shall recommend the first
" method, but do not mean thereby to ex-
, clude - all considerations of the other,
EA though it would  require a careful sur-
' | vey of the country surrounding Lonar
and of the lake and a residence of somo
months at the lake to dccide on the
best method 3 I can only in this report
indicate the outlines of both. :

The marginal sketchis a rough plan of Lonar Lake (A A A) is the steep sur-
rounding slope covered with thick forest; (BB D) the space above flood mark and
below t!?e foot of the stee‘}v slope, also covercd with trees and underwood ; (C.C C) .
is the space between OrC inary florxls and ebbs; (D) the area covered at ordinary
low-water ; (B I3) has auv area of about 250 acres ; (C C) 120 acres; and (D) 40 .
acres. By far the greatest part of the water w}nch anpually fills the lake comes
in by the principal foeder (N.) .

First method,

‘There are two or three minor feeders some-
" where about (n) or (w) -, <» ‘

_ Now if wa can shut out suﬁ;xcient\if;t_(‘r from the Lake to reduce the arca (C C) .
to say, half of its present dimensions, we .hﬂ‘\ff) 8 new spade betwecn (C) and (B)

o
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great part of o ow cnough, we could dispose of a . — through the evaporating

¥ ily = - e
I .j,'{ l’..," . —; : . : LY , o ,b.“ .
R , : " L e
jpiA ' S H : . .
s - . 4 i (17 ) >
{1 . (16 ) \ : « :
R R c‘eﬂr Ofb . . } . . . . " . h l R . ] . h -
S L i oth trees and - ’ I have oiven in the Appendix of this Report, the algebraic solution of the pro
SN - while we have the samewei;er “.Ih-em wo can construct onr evaporating beds, and ’ blem involved in tho calculation of the earthwork and excavation. .
#iy ' of, but that which we have },:?f'}t;)ngfl area, we haie a less.amonnt of water to dispose g ; _ ' B . .
BT - . 3 & > y » . . . N . R L . * . 1 2 ~ : 2
- I;I! o ..Se d |  be ls.ppstd of by puinping. This is the first method. SR gh:‘l_" opertions fuvolved in Gt me< Pﬁﬁgssll ;;;t::gtlons involved in first method :}re.
< cond methnd. . ) . . . - ) o. .
B 5{ ' o Secondly, if we* allow the water to come 1n, S ' . Sl L :
¥, (D), and up the prine: but contine it by banking all round the area ' . : ; (1.)—Diverting the greater part of the water
A ﬁ : . p (4] pl'mC\ ).'11 f -d N g . o 1 . R (l_) 1 . tb 1. X 11‘ ! N d . t,
sE It cient height ; and fyrt} I_ L feeder (N), and tho minor feeders (n) (u)to 3 suf- Y o : ' : that comes down tho larger nutlah 2y, an excavating
b ;B . D) (D) (D) so a3 to 1(1)0\:‘; l.t ibcso banks can Lo formed by material excavated at ; N D a catch water drain along ﬂ.]o foot of the slopo for s_ucl_x lcngg'th as may be necessary
e "_. should have 1o59 CV“pOratE;rE !ohlcvcl of our evaporating beds, then although we ! { for the purpose of intercepting any considcrsblo qualllltlty_t 3tﬁ‘00me_shd§wn by (‘;hg
. our banks high enoueh :md:’oua~ e for tho same ({uuntity of water, yot by making - mivor inlet, and conVC}’m% tlcrl? 1t01 onc point where a drain Wi O provide
1AM tor ¢ evaporating fl: bed to the lake. : »
-1 ? : ur water by "ra\'itutip l’-..ﬁ?,ts 3 L S _
1k gr on. This is the second method. . o o ) . I; .
- ; ' ' ~ ' 1t will not be necessary to construct this drain all round the lake, as 1 am con-
il ) : . : ' o : . ' vinced that cxcept at two or threo main inlets, the water which comes down the
L [ slopes 13 saficicntly intercepted by the trees, and underwood. |
; T ' : : ' ' ' : o (a) (a) represents the interccpting drain in the marginal sketch; (E) ( BE)

g o L — - _ ) s o AT . being the evaporating beds 3 (N) tho principal fc?dcr; (L) the water in the lake Wdtixile _
| S | - ' : _ ‘ : the arrow heads denoto tho diversion and points of ingress of tho. surrounding -

drainago water.

A4 I, md

The divcrsio.u of tho main focder may {urn out a matter of some littlo difficulty

L e e e

ks, : ‘ , : ' ‘ :
iP‘; : B - : S and cxpense.  The damming back Qf.the water has been attempted bchX‘e, and the
e . The'lettcrs refer to the | . ¥ o ' b _ ~ remains of somo well constructed solid looking masonry dams aro still to be scen.
L R g orting beds; b thy e bankiiae (20) ;-the dotted lines at (C) (C) indicate - o : . ' : L . 1. down which th
i new high water markg ankment ; (¢) (L) and (W) low water, high water, ‘ A Tho dams were constructed near the cdgo of the steep incline down which 159,
b _ S. : | R S | ~ o water rushes to the lake. They gave way, not by
x Teight of embankment, Tl‘ L . (- : ' ' : yiclding to the hydrostatic pressure, but because the
i water and 4 _ caleul 0 height to which the water will rise can be * L . R . “water first mado its way tlirough the porous stratum.
4 nd the present annual rise Q\%d from the arca of present high and low v o This is cvident by tho appearance of hollows, 2 short
iq Area of enclosed space. ~ enélothcn we hfn'c dc.termincd tho new area to be i : y ' distance behind the dam caused by circular movements
- !' area enclosed the \;a by our Lianks, if we decido upon ""cxos"f% ' : : of the water ubove the vent. :
be 7} fe-e(:hi} would be about 70 acreg tct"r:lxlt, the average low water mark, the lln‘;‘c ! ) . N , .
('i' X feet. 1 h(; o :ﬁqmrcd h"’ght of ﬂlo.l;'\ k %ll\'t!rago annual l:iSC of tho th‘rl‘f)o 00 ‘ This space tohe n.btainedb d.iverﬁng . It i3 ({uito clear tha't:t.’o attempt to dam bock
Y the whole ofe{)h to which the cxcavati: a Oix(i 10 fect, and its length about ' ato. ) :  some of ihe druinage. 7 a large quantity of water, after it has reached the -
}‘a @) (c) would be available space bet“’ﬁc: t‘]\fou live to be carried, if W6 c[fa:ree% g , : , . : . “edgo of the lake, is wrong in’ pripcip]e, and - woul
A - < be only.about, 6 inches, gq ﬂletpart of the embankment and t ﬁolc of o end in failure, what we must do1s to scek other natural outfalls for the drainage,
v ‘3’ : Objections o second method, - ‘the water bm we o ould not disposo of the Wd ore . - But not the whole of it. - and condnet’ tho walcr there.. Not the whole of the
L ment which « . material tl v gravitation unless we cxcavated U o | _ C : water that finds its way into the lake, but part of it-
| _if _ ch would be inadmissible. an would bo necessary, to form tho embank= A C A ' . ' L ' ' - .
S Practicall . o - : - . Even were it possible. : T would take this oppo'rtunit.y of observing that
. tion, and ¥ we could only dispos ' o ' ' ' . 1 disaevee with-the principlo laid down by Messrs :
R 101, ¢ pumpin A pose of tho wate . vitas i . _ 1sagree with o principlo 1aid d ! y blessra. _
X would have to rl))o EOTS‘;:;C?O lr esorted to, to get, i{dl:'ft ‘fﬁf,n,g[t) ?:igg-yb{)ﬁ? falls : Q{ Whet oo -Reid and Mitchell, that our first object 13 to get nd : -
L - gmlteo:ted on both sides Lt;y’ and the wholo of thie ombankx;xe’nt. would bave to be - 1 e . - of the water, .and that sinco wo cannot do it by o .
i and other apparatug m ) ho pitehing; largo pipes with hig duico valves, | ~ draihago, we must do 1t by evaporation as a kind of “ dernter ressort.” - o .
i  ing beds [Atus must be furnished for the Cp o £ u};,h prossure,{hl evaporat- L ' ' A ' t . o
143 : ‘ : : 8ca , water to the v © : : : : . ' a; B
L ¥18 ™ S po of the water i i . o I Jook upon the water as our. great ally and auxiliary, it gathers up all the -
A COVerede 3:‘0}? ab presont under cultivati S . ~valuable - salts from the soil at the bed of the lake, and also from the hollows, and
1. ho rat at high water, and comne :a ion at the mouth of the pullab would be . will lay tho burden wherever we require 1t, and will then vanish into thin air.
‘ Ne, ment fnal also, though well ag ponsation would have to be given to tho owners. - - . : E AR _ .
N : unless protected {ro adapted for puddle, is not ndanted for 3 high embauk- -~ . If wo could only construct a drai “to ¢ h '
i S L : ed from the weather, . ob adapted 107 ° SR s . St oot 7 kralm d t,lm.ry tho Salt»-\v:atcr to tho nearest salt, -
e Soo Appon . e . . - o Water . . market, and there evaporate it, we would find it to
RN M These and other L Lo s ‘. . : . . 4 .”.”.“"' cheapest carrier. bo the cheapest carrier we could employ, 1 believe 1
trlxlg; any plan which ; ! ceedingly doubtful g tconmdcml{ons- make me ' €3~ b The difficaltics of mining in the pre- that the bed of the Lonar Lake 13 80 rich in salts 3
¢ lake. .- .1nvolves the coustryction of s to the advisability of adopt- - : _ scot stals of affuirs. (that even supposing no supply cax f )
S ' .., ohsuetion o largo: embankments in the bed © : [ ) : ' 1 whi bpYy camo from tho' hol- 1
_ e ¢ .em Y ] 14 R lows) the water which annu:ﬂly comes in will take
¥ .:' . up an eposxt.m our evaporating beds untold wealth for years to come, and in %
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fact it is 5 question whicly only e;XpE

DN e

lake i3 situated at the lowest
rienco in the workicg of the lake ean solvo

(18 ) | ?
|

' } ‘hich 1 rious
point of the surrounding con ntryld, ghgc’h :)s :bclz
co iversi or w 3 1IMPOss .
' mistake,  Of course if it were, such a diversion of water would be imp o
ilo in the ; . !
. : . 33 WAk e . . ill our \\'IHIB 1 ‘ : ]
Water to be utilized 23 a friepd wheth, l. It w of”d nO.‘* be wor ) R nne. to at- ?
‘bunish«iun foe, 8 friend, not event of our (llS(t()vL.l.lm, Mr. Laidlaw’s mine, to
) A o
1 ] tcmpt to eather ¢} :
g our supposed €BemY Water? or whethor w
Coming g

: 1: ¢ Xpense
e that this might be a matter of somn _dd'..;cul;y 1?:3 {c_:o};ﬁ e

is] ive leve 3 'y about
Dot arising, however, from the relative loy els of the conntry ,

Ti Wit yner
. , . . e cutlinge,
hard rocky nature of thae grouad in the rmgh‘.murhnod of the lake., T "
however, would not requr

el in wole
e would not act more m:dy.m e
g Lim to extract the .'-:uh.s trb(;n]ls
clean uud pure iu our evaporating beds.

iend, employin
deposit themw

) b ' I have stated befor
w riches onrselves, forcibly eject- t ‘ : .
|
{
The €Xpense'and |

® 13 ba of any great length ; and I do not ﬁnti.‘ilpita that
t . : advantages gained.
the expenso of the work would be disproportionato to the advantages g
’ ' N | ' » 1 azuin visitine the
.- 8 ‘ : : : <43 & cost withoul azuin visiting
. abour, and constany, watching to keep buck the water, fr ‘;’:‘, o ;1 cannot give any probahle, estimate of thé co S
nlnne In the bottom of aluke, witheyt an outlet; the probubility (and I .-‘~-t- b - lake, but T would suggzest that a
a ready shown it to be nuo shight one) of tupping strong artesisn Springs in t}('*‘; . | .
- Ing tle clay; the ditliculty of the conveyanes of claborate and costly machinerys
_ would make the workj ¥

w"' h

competent Enzineer he sent as soon as possible to

take a series of contour levels about the |
|

ng of a mine 4 hereulean lubour in such a situation. :

ike, cspecially on the north and north-easy
T.he question, how

' . ! . e of divertine
sides, with a view to determine the least expensive and readiest mod i
* the water. . - ’
. L ..y or to | b . ' Anel fom Trooos ‘ & ncaulate tee
astily gocrtiohs bowever, is not 1 b It is a grand enginecring principle n(;.\ f."!"rk- i b . - Once the channel fur diverting the nullah was excavated, we could reg
. N g fizlit against, nature, if wo cun see a chuuce of worke | oty to dive
ing m.t,h ber, and although it would Lo the height of folly to speuk dogmnatically T‘ I
a subject of whicl we havo gt rresent so imperfeet a knowledge, 1 cannot belp
thivking that to eo

rt hy sgluices if necessa

le to divert woul
Mmence working g

. COW. dne we find
deep deposit of salt NOW, supposing we
b‘;ét"’m of , woluld Ibe in dfcet to kill the goose for the
golden CcZgs,

{
|
-. |
. . ‘
Difficulties of mining, ’

one in the

ry, but it is probable that the whole quantity
sake of the

. T . 0 ];]
-we shonld be 41, 1 net be in excess of onr requircments, ag we shou
certainly diuve to commenca the point of divers

sion some distance up the nullah, and
the whole of the drain

hose hollows

‘ ‘ ; h
age Letween that, point and the lake would find its t“;i':y :»]O L)e:
atter;; for I am entively aguinst any schieme for constructing rescrvors al tho upy
, ’ edge of the crater without any natural outlet, :
: o time . . ‘ ‘ |
I lay stress on the adverb now, for as e :
advances, roads, railways, and canals open up t

i - . I again repeat that the soone
: | ’ - scheme the better, ag 3t 13 the firs
Tesourc:y of the country, B ' : ‘

Because the advance of

se time cha ' Lonar Lalk:
the conditiong under which' we Wurkrjgﬁ’ "

.

r an estimate is made out for this par!; of the ’

t and 1most important, thing to bo done.
" 1 X o » Tenown-
icommg every yecar more 1

) Details of system of evaporation ~ Maving thus laid dry the gpace to be occupied
e . : )
: [ :
May aid an t ed for the exte e yield and’ large profits of “; ‘ : ’
Eifculcies. - ¢ ETDle VR greater gt Wworks (coudlicted on the evaporating system

the conditions of the
gother, The e

: by our cvaporuting beds, we may next proceed to
: , consider the Priocipal fo

o s ‘ . .-
problem will be altered 811313‘ , !
asy trausit of machinery vid the N
nbay, and Longp Line

atures of their ccnstruction and thejr prol;@lo cost.
Phrates Valley, ang o,

the Proximity of the e,

is i i3 Report (No. 1
e g i i T
: + Wil give a general ide .
Auir e tO B .
8, the cheupness of coul, owing. e
. M ‘e sy o . . ' ' - . . T 3 1 .-
almineg 1n the Nizun § territory, ( Just discovered,) and (:3" p ! g My proposal for evaporating the lako water at Lionar consists of tcxz rmm]l
- Historical parall, -ﬂ"“gf b0 numcrous to Mention, would then re ad "~ pal parts ; (1st) Settling tanks and filling tanks for the purpose of separating a
80da mines at Lo xter 2visable to commence the working of the salt 83 ; Ao : ‘matter mechanically suspended in the Water; (2ud) Two main feeding yhannds
o O1Ar on an extensiy, scale. | i' Lot - Tuuning in gppasite directions round the margin of the lake with rq slight ﬁ:lu
. B . R . . f . ‘o- o g ~‘ ] ol . i 'I\hu er Sta ]ng pon 3
We have, in faot 2 Co . f : (Cy (C) (3rd) The evaporating ponds (1)) (D) (D); (4th) y £
. ) & Lise almostl ) Te ", 11 A f rome or, . 3 "' \ : Vo el 3 BANG Yo = "m Tot r chanlld G
the Cheslnr_e salt mines i the ear]yc"(m.}"ktf']}l' P"’l’flll‘l in the Worlfl"?gs' ?t was ob- _ 5 (E) (E) (1) Wwhere the salts w il be Bepitrated ; (ul]h) Ulled(.l}:t{}ll:;;ﬁ;{’iot to tho cr(.‘;z
tained from the brine SPrings abow bart of the 17th century, The su L min- ! SO which collocts the water from the evaporating ponds and distrib ';"l e ¥ 8. ]
ing operations wers bonr x‘bkuqd )»'0, but when coal b(-gan to be w.orkod, anc i _ talizing ponds; (6th ) (1) The drylng. g_mund on to .‘-'v}ncb‘the crystals o >.c<_1mm§m
were derived ‘Were dlw - N OPStOOd;, the S'dlt d(.l‘pOSl[S ﬁ'om which these SPL -:;0 . N salt ars to be raked out of the crystahzmg '[)OTAdS; (IHI) The r(:)ad .on to w h](-h {,.xe
SPrings disca;-ded seovered ang Worked, and the €vaporation from the bri - } ] crystals of carbonate of soda are 10 be collected, after the solution in the crystaliz-
’ S ) o ' . . ing ponds is evaporated to dryness, and over w hich the_product§ of the lake ati"c to
Division of some of g, draingge, 1 would theref, | Ivi much water to be ! % ba con\'{zye(ll to m:x;;ketk; (8517&[}‘110 pu:npxr:fdcnglﬁcs (K) of which more hereafter :
. oL TE . » Heretore, advise ag ) eh ( The low. embankme 1) constructed ut 1]
. . . ‘ . ) . . ‘envugh ath 1 .
,to construct oyp evaporating bc((lll: C;.I_(‘tcdf‘rlo ™ the luke ag will give us room o 3 , (9ek)
'I T v ound the Margin AND Ko MoRE.
regret I had pe opportunite LN
- : ug 7 .
ground up the py e nity when at 4

e proballe fature lovel of high
“water, when part of the draina.

2 shall have Leen diverted, to bo about threo
i to four fect high, for the pury

ak ininee the le of the %

ah, which f,, he lako of examining

" tended including thy

pose of guarding against unusuy) floods s (104,
. ; he muin interce )ting drain which ‘tnkgj‘s thle‘v‘ }-:%xnu}ge ‘I:rom the J;nu}m"‘ui}st’s and] _
i st 1 pr (U T T dod . i Tt ) ) R
and T was oblio q tos;nr, uy Survey: bt tho ™monsoon broke on the 4th of J l"‘hC’ '; b m‘i'?*u"* (1_“"01"‘f‘g th; em): s\:,?xin enof :xhich n‘mrg Lereafier, ¢ . ! .
tter, - 8 e urn to B:Lsslm_ a8 quickly a4 possible, without explon?g the ! | . ration of Q)e waler i nc..p , : )

‘ o RS | | s ; . The plan i3 not meant to give anythin more
mstlx;];iree cm;zot possﬂ)]‘y:i bekan'y enginppfing dificulty iy diverting the.“'ato'riic'?: / 8 Df"““""“ys!"m of evaporation. ~ than a general outline of the principuiY ﬁ,'ulﬁrc.; of
the wyutep sheq 0‘}; Iﬁ;g”;}fzme.h‘l‘ol: the ke 13 situated on the ridgo which divi ge ' 4 , : the schqme I propose. The dimensions o_f' t}le c]Ax:umcls’, area of evaporating o .
Carried dowy, at e él“s;'c}lé";f m?f.xj.f;pom that pt‘ the Poorna, and the water can e L erstallizing ponds, &o., ave only roughly indicated. e

- . TR Tldge. Mosers, Reid and Mizchell state that th o 5 L '
' o . - / v, -
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. -« . SVabls U
'r‘!.»" (‘m?nnkm nt I‘ r‘ “i“ L‘», (‘23."!‘:"’:' n)uy'“l th(_\ p.’tu»‘.‘\i’)n I‘ t, A
L"n'.'{z [ [‘,U‘o :_‘{."\»" :rI ux{;vnt l'a“ (‘,:f \"E:l'i".’ (:‘-_\ u;t(u?ul grui“ld 3. %

Ladtep o f (s pgnl T YY)
iy P C-‘}fl.'ln':'l (
rhelis b

carnn Jovel a9

. . . 3 Ter vk
Somorling inthe Way shown in the plin, the main basere
) will dowlares ur thly froiut.

Al
‘ ; 36 I’. & tnehpation of 128
The Przpins station wil) b fixed at (1) both becauso o shich the waleT
8hore i3 b, leviwat, Gand then fore the Lorzantal distanes over v hollows in (?}ﬂ
33 10 Lo COnvAye ) loret )y wnnd ghss bz it ig nearest to ths d‘w‘n_, : h»:yc.ﬁ wil
like, CThe witen will pass fiom e Lik» tothes parping woells, and ﬁlgg.n. e
bf{ Fatied to the settiing tank () whis)y will be nboat o0 et L'm;; " .,;,mn b
45 S, and'will bo CORSLructed partly in cmbankment to cive a S.u.:.x.‘u 13] il to s
tering tanks (B) (B), whose dimenssy s nay bo 100 x €} x 6, The out ct of B
will be fix~x] at a lower le .
than tho inlet to zllow suth-
’ ' ' - Letent head of water in t'l’xe
| ‘ “hinder compartment tt') dn,:;?
o ' ' - the water upwards “r-?ﬁi,
- the flterng L‘Pg. Wlnflzgs i ﬂd(;
. . filled looscly with bal auofl'ntha
by Lurning the clay
X J » tke water
: lake; from (B} (D) i
' will passaleng (C), t Cl e
T o ' wards, forwards, and dc‘.D)
‘ backwards through (D) (

, | : {1, each of whose beds areat

' different levels to suit tbctx]n;
mati M s
clination of the ground, tha woyep being compulled by tho partitions to take
circuitous route indicated by the arrows,
- b ]

| .; listri-
From the lowest, tier of tho evaporating heds, the water will pass to the di

A ndiss nds
buting c¢hannel (G) (G), from Whenea it ean be lot juto all the C"J'“f:"'ng po
simul'mmeously by opening 16 plugs in t),, orificcs, as shown in the plan.

. Hero the water is gy Posed to haye arrivve;i at its greatest, deggee ior:OiﬁcfE;
tration, and to be on the point of depositing its crystals, this will take plac
ponds (E) (E) (E). o ° '

L

The solid matter jq solution being a eompound of common galt and ca’-bonaf?
of soda, tho crystals of the former wij] #epurate’ first and appear on the surface (11
the water, ey must immediately b fished out and deposited in small hcapl—l_ 0;1
(I) (Ir) (). The msteameng with which thig ia to be cffeeted will be some kin
of rake or Perfurated hoy with g long handle. ‘ .
* - After all the common gq)t has erystalizeq out, the mother-liquor will be lefd
undisturbed unti} it i nearly all evaporatad when the carbonate of soda will e cole
lected pure. - - ' St , :

-
’

‘in the Plan—theso are small banks intended to divide the evapomting beds ipto
separate Compartments, so that, if the watoer i3 sm’ﬁciently c‘vziporatefl before passing
through the Whols length of the beds (D) (D), means will be provided of letting it

direct into the Crystalizing ponds E L,

The degree of saturation of the solution will be determined by hydrométers, a

fow of which wif] b furnished tg ihLe foreman of the works, -

., ¢

fure l*iéz'h water,

by _

Certain thick lines drawn lriqht zﬂx‘cross the threo tierg of bed D D will be observed

‘-‘m’vm-—wwm\,i o atrmem e ol
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. adopted, but I should recommend the_thix'd.
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( 21 )

- To guard a,qainst.'any unusual rush of water down the steep slopes, whore: an
TCepting drain is not provided (which might happen afier an unusually heavy fall
-pting : .

of rainy, the feeding channel (C) (C) will be connected with the lake by underground
Pipes or drains shown by the dotted lines (N) (N)

. . o, 0w . v . vl ..‘
Tho degree of saturation of the solution as it issues fy om the filtering beds will

Calwa ¥s bo noted, and the foreman will be able to determine through what length of
[ X 3 2
, spats the water miust pass.
- €vaporating beds the water must p L of . the
i sPag[()n and as it might happen that the water might not have reached a suflicient
: , X :

This will of conrse vary according to the
degree of saturation on arrival at the erystalizing ponds, additional meaus of eva-
Porating the water with rapidity may occasionall y have to be adopted. ‘

o . .

«

I have provided space for this pufpose atFI L.

Ishall notice three methods of accelomting evaporation any of which may be *

Tﬁoﬁrst 13 the “Maison 4’ Epines” employ.c.»d in Saxon y foz_' the evaporation pf the
weak brine springs, which are only slightly imprognated witl, salt; second ig the
“ Maison de Cordes” also employed in Saxony for the same purpose; and third is 5
method of my own, not yet employed at any salt worka, :

For the first method, the Liine i3 pumped into a reservoir, from whenes jt
flows into the troughs of the thop house. A pumbor of - horizontal pipes convey
the brine from these troughs in a thin stream from which it slowly drops upon the
wall of black-thorn fagots., A sloping Hoard prevents the wind which passes

' through the thorns from giving a wrong direction
to the fulling drops, and the whole 13 covered with
) : a roof to prevent rain water from mixing with the
brine, The water can be carried 1o the Opposite sides of the thorn-wall by moving
a lever, whereby certain channels are closed and others opened, ~

Deseription of @ Majsnn d" Epines” of
the Saxony Salt Works,

~ The brino thus slowly trickly through (is thorns exposes a largo surface to a
fonstant current of ajp which carries off 5 large portion of the pure water and
leaves the brine which falls into a lower tank el stronger thun before.

The pamps which serve to raise the brine are siturted in the central part of
the works, and in Saxony are nsually worked by & bydraulic wheel

.

A“ h : " . :
Muison de Cordes, The 82cond method 13 condneted on the Same

principle. Tl « Maison de Cordes™ iy much stronger
than the “ Aaison 4" Epines,” ‘the roof being supported ou a number of arclies of
masenry, the intermediate gpuaces on the sideg being left open., '

“In each of the divisions there are 1,200 cords in rows of 24 e
fromi the Foof and 'ﬁxeq tight at the bottom,  The cords arp about 16 feet in
lbngth.  The water i3 raised to a recopyoip at top of tho,buﬂding, and distributed
by a number of sz'n:ﬂl_ trausverse canals, each pow of 2t conds, having one of these -
tanals over it, which is g0 piereed as to adimit the water to trickle do?\'n it drop b
@rop un euch separate cord. . ’ ] ’ y

ch, sus pended

This cantrivaneo may be used in two ways; first, for ¢

; ; . oneentrating the brine ag
I the « zg aison d’ Epines ;” and Recond, for crysmliziug the -

salt, itself upon the rones,

In the g e , .
the Saxon ealt works it was first nseqd to erystalize the falt from thq water

W{)}i*l’iljl"}‘ild r&}"xjnfp;',cx*14>us])' builed in the pans, "I_j{;gg resilue Water ofy,.p the frss
cord. OW(‘{' v:pu.z‘/.w_\.,y passing over the cords deposited jts Bilts in 45 days, and ¢} e
_ 0 (ncru.n,m'] with a cylinder of bure galt, which was brokey ‘,t}‘ - '
the parpgse, . : ¢t ol by ay
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* effoctive (especially in the hot s2ason,) and requires no expensi
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New n.etho
tiog.

: 4
The warking of it then would be slightly dif-

ferent. Instead of a continual oscillation, a man

- would pass along a row of shects tipping them up
as he went. -

d of accelerating evapora-

Two modifications of it.

) ’e ] A el 1 ' )
Method of working it. The water would then trickle down each of the

' : ropes, which would take a cortain timo tg dry. By
the time the man arrived at the last sheet of this row, the ropes on the first sheet

_ o other way, and in-
a very short time the sul{b would crystalize on the ropes. -

The great heat absorbed by iron sheets from the sun would goon dry the ropes,
and if the corrugated iron was blackened, the heat w

ould be almost sufficient to
boil the water as it trickled down tke ropes. ’

" Compared  with the “ Maison de

. This contrivance would possess all the advantage
Cordes.”.

of the * Maison de Cordes;” would be much more

ve apparatus to work
Maison de Cordes.””

Wheu the cords were encrusted with a cylinder of the carbonate of woda the

v
could be easily removed and fresh cords attached. If the sheets wero completely

it.. It could boe erected for a fraction of the cost of the **

level, each cord would be wetted by the water passing
would bo placed in & kind of reverberatory furnace
suzl. . 1

. Used for crystalizing the carbonate

of soda after the commmon salt hus been
extracted, -

dowu the nullah, while it
» exposed to the action of the

This apparatus  would probably be used most
advantageously for completin

g the evaporation of

the mother liquor, after the crystals of common salt

had boen separated in the ponds (B) (E.)
The rope deposit would be rearly pure carbonate,

and would probably be known
in the market ag sootll ka dulla,” and ought to fetch

a highor price than the present
dulla.

System of evaporation concludsd.

I shall now recapitulate the principal parts of

Recapitulution ten heads. the evaporation schiecmo—

(1st.)—The greater part of the water which comes down the principal feeder to
be directed at some distance fr

om the upper edge of the luke.

(‘2nd.)>-—‘-A low bank to be coustructed round the probable line of Ligh water to -
- guard against floods. ' '

- (3rd.)~-An intercepting drain to collect the water
‘convey it to the north of the large inlet.

{rom the minor mnlets, and
(4th,)‘—Se'ttlement and filtering tanks. - : o s
(5th.)—FEvaporating ponds in which the water is
Fow shect. _
(Cth.)-Crystalizing ponds in whick the comm
terwards the carbonate of soda.

always in motion in one shal-

ou salt is firet collected and afs

(7th.)—Special means of accelerating evaporation.
(Blh.)~Spocial means of collecting tha soda,

(9th.)—Main feeding channels.

' (IO{h.)—‘-Diatribufing channels,

-
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tons (exclusive of deep holis). : : fourt

blya much Jareer prop whion), the quantity to be dispozed “.,1 will then b for the
furave 430,000 tong, which is abont the quantity aunnally l‘.us.-«]‘ 103 evay wation i
’ix months at present. The exposed sarface Lot reduced Ly divdrting the water
and constructing a small embankment to about Lt it former arca, the quuntity
which the sun will take up annually will bu red

stracted, but no ‘
be saturated when 75,000 tins have been abistracted; and b the rate of 225 000
in six months, the sun would ncco

s FA AN 2

~ POWeT 10 supply the

PP

,, . 25 )

-« sy

I take the total quantity of water in the lake after the raing ta Le GO0 OO

We st divert at least one-fourth of this, (paobae

aced to 225,000 tons in six wonths,
Further, formerly the water was gatnrated when 2205,

" 000 tons L Leen ahe
¥ as 150,000 are kept out of the Lake shozaher, the water will

mplish this in two months.
, , oH
Now T have before shown, that to mnke 1}

1w mast of the Inke, we muet Lave
got Tid of all the water, by the tone it Yias become saturated. That 13 we must
pump out 450,000 — 75,000 = 375,000 tons of waler in two wouths. We lave
thus disposed of questions (1) and (3).

The average height to which the water will have to be raised will be only four
feet, but lot us take it at five feet. :

Then 375,000 tons raised five fuct in two months, equals
1,875,000 do. ratsed one fuat do.,
31,250 do. raised one foot inone day,  which equals
1,202 da. raised one foot in one hour,  which evyuals
217 do. raised one foot in one winute, which cyquals
48,720 lbs,, \Yhich equaly oun and-a-hialf Lorse power.

which equals

Allowing the power applicd to be double the ¢ffiet produecd we shonld require

a threc-harsa power engine working 24 lours a day ;3 or say a 10 Lorse-power
engine working ¢ight bours a day for two months,

-

~ Agency to be Nupin}‘rd.

Now I shiould not think of recommending such
an engine Lo be creeted ng Lonar Take.

T need net go into the details of xueh an undertaking including earriage of
¥eam engine, boiler, pamps, air vessel, steam exhaust, suction, and delivery PApes,
girders’, filters’, and stokers’ tools, &e. ereetion of engine lhouse and fitters'
cottages, cost of coal, fitters” wages, engiueers’ and stokers' pay.

I\",ﬂ"‘“ﬂ.lc?f’- than the discovery of a ¢old or diamond mine would justify such
expenditure in au cut-of-the-way place like Lownar,

Pumping P a to be em- . . .
Ployeqr 8 Tower Ageney to ' From my own experience of pumping engines
. _at home, I_:xm of opinion that the mart suitable
engine, and the mnst economieul for prmping continuously a mwodirmte quantity
wrtor mnes e 3 e ¥y amoderste quantity of
f{r 13 the double aeling rotative beam encina workine expansivily (a first
- - M " . r} . -‘ ‘ -
Pi(‘u‘._ example of which may be scen at the Warwick Seware Irrication Werl
signed by Mr. Lathaon, and erceted under my saperd 1 B Sy
culty of : Tude : ¥ superintendence), but the Qiff.
s SRt Ao N . O . . R + . M :
carriage precludes us from evocting such engiues in this country,
Iﬂ 1le e 3 : "
Torar1 'dr event of dizcovering large and valualle deposits in the Wollaws of
4t . . . M e 4 h )
. ¢ steum pumping power mizht b requisite, aud T sball deveribe fur)
. X ; ek |26 WRFTO K TS
Aninal Power, : on the kind of enriue 1 gliould recommend fur 1 ”;
] . X X3 ELE O O9 18
purpose. Batin the mean time T alioudd use g !
ater to cur evaporaling beds, RO AL

I
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' Having g 1
. aving got down our corruzated i :
o " I : . et iron cyhinder,
revealed to view the glittering emoved the water and mud from the intez'?ior (and
- Supposing we are fortunate egniu:ﬁafo gf “{6 solid deposit of dulla erystals, (alwavs,'
» depth, and the nature of the 511i)s?1‘atgm it there,) tho nest thing to ascertain s cs

Mining operations.

_ R It W(; find the depth very considerable, and an
will be most favourable ; but if mpermeable stratum underneath, the circumstances
» Db 1t we, ou the other hand, find the depth inconsiderable,

B.n(l an arte~' .
the suemae. 20 $PIINZ underne; . !
uccess of working the mi;izth' the circumstances would be Jeast fuvourable to

Trial boring.

This must be a5anms.
< ’ § 8 .asenrfay .
easily procured. ‘ mn?d by boring, boring apparatus is very simple and

. In this case I would proceed as indicated

by the sketch in the wargin. ‘

Two strong rafis (B) and (C moored
at cach side of the shaft, and further secur
by being fastened tozether by t‘iufin-‘! an
I"‘“lk-‘*. and alzo Ly ,%pos to olrposné“sidos
of the shore. The sheer legs BC are
supported on tha prafls, a donble .Im“ey 3
s attached at A, 'The boring rod D13 turne

b.)' men at the bottom of the sha (i. e., the
is raised bY

A corrugated iron eylinder,) and nird
 two winehes fised on the rafts, the thie
p‘.:mk gupe

ler of the sheer legs rests on 3 P27 ©

{mrte«l between the tworafrs or b.wgf'“'s’ b"'
: - e v

wring rods are of course attache d

rate lengths as the boring proceeds:

. Ina soff stratum J; '
T - atum ik . . S
depth without the usi J?‘z},glﬁ_ﬂ‘;c‘}lm boring could be carricd 108
: N .

Should the exnip ' ; b

] ' eXperiments wy -t thing to be

M 13 to constene arrant uy to procee qher, the next 2 o

onstruct a coffor dam e roxnl ““3' ;}(ﬁ;,\iﬂﬁl{&d :.pplv sfeam PO“”' to
< 8, « e L4

(.l 33 \ :
lear the interiop of rmud aud water

I feart}
& 12 coffe . : 0N~
structed anl mlm;jrﬁirx dgm recommended by Mr, Laidlaw, although (-:L=f1‘v'!d“nat
bo strong enoner TU dapted whors small Sraees . be epclosed, wOU

: g enough to enelos oo amall snaces have to be eack A WOU
Field by the sliding of ¢} ‘030 such a large arca as jg loro reqoireds € w dat wa
usderneath, xh;ml ;U‘ ’b‘),\o, on tho bottom, and the water wenhd fiu Iltgn tilg
end it wo el nwn h:‘wo . ’ . ) ) o ingr, and 1

uld be Lo dm"[’ur thuu tbﬁtz,.’s;‘::“;z '3 u!t'ultmg aud I,;o};l»lllé,r )
< ary dam, ’

3[)’ (.4 1 . .

perience in (,
. . tan , _ N dams fas . . and care
not he expended jn makine ltﬂug}ft, me that too mach moneys L,‘Y)our_.&‘l“'.n ~1v6’
& them tight and strone in the Leginnings 1 wiil &

no end of
cxpenso afterw ; ¢
wurd Y : « ot . C-
SO stopping leaks und }i.,xs_nng props and supports, &

“—‘b‘q.—w R “_'ﬂﬁ._’___'___...———/

.
Corese p
must be dre "IA"~‘W“""Prlind of dum ce
bottum of ﬂ&ei;f OF Utherwise ch,,‘rm; Ul u:n s t«»{nﬂtruna! st extend the fu'l depth of the hollows, m'\ld :";p:bﬂ
a. Ut W ellect u waler Cight juncture Letween the P“j'uc e

considerablﬁ

‘
wr
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PR .L»'{“d‘.

\
Ay
P

v

e
»

o ove

. brought ont entire an

- machine for ploughing

, I shall only add that a coffer dam for Lénaf La,Le mubt b nstracted ‘
hal : e const

best principles, aund must be a very expensive structure. - : me e on.t{he

- Ishallnow consider briefly the kind of en&ine |

~we want to pump* out the water. I have berf_)’ore‘

;(’umping Engine. -

shown the kind of engine we ‘do not want.
We cannot erect a large stationary engine in Lonar Lake, and éam-y on-the.
business profitally, of that I an firmly convinced. U D A
It is true that under ordinary circumstances a large engine is more economical -
nes aggregating the same horse-power, but (1) tho conditions ©
vk ab Lonar are extraordinary; “and (2) it 1s
‘will be sufficient, and in the not unlikely event of
apped, in_the course of our mining operations, I -

than several small 0
under which we wo
very moderate pumping power

~ strongt artesian springs bemg &
to ba abandoncd, or at any rate postponed, until-

should recommend the operation to
the march of civilization in this conntry should enable future Engineers to start
the work under more favourable conditions. R T

I would recommend then would be one that ( Iét) could bo -

The kind of engine d rec : ]
d not in picees ; (2nd) one th_atfcould convey itself and all its
appurtenances at & good speed from the nearest railway station to Lonar along the
present native roads; (3rd) one light enough to work on such a timber staging as we
could ercct for it at the lake; (4th) one adapted to work a centrifugal pump; if one
cngine of this kind was found not to be suflicient, then T should recommend two, -
and if two were not sullicient three, and so on.” : : - o
Now there is o kind of engine which I have seen at home, which I think with
some slight modification could be made to fulfil all these conditions. - L
Tt is truo that an ordinary agricultural engine would answer our purpose if it
could ba brought along the roads without injury, but such would not be the case,
besides the expense 6f bringing it would be dead loss. N T
T would therefore, if possible, choose a traction engine which could be applied
also for working a centrifugal pump. SR o e
The traction cugine which I consider the thing
for our purpose is Doydell’s, it 18 the best known -
by steam by drawing plough afier 1t and it i also well
» soft and rough roads, it iz also ablo to draiy a very heavy
13 sinking into the ground, the drivingwheel hasa number
of flat boards hung upon it by links one of \.vhwh comes down 11 a.dvance of the
wheel by the time the wheel has passed over t_hat already on the groun ‘
rail are fixed on these boards upon which rail the eugine runs, and a trave»]vlgvlgb
railway for the wheel to run over is thus oblained. o
able of passing over very
d ploughed fields: it has -
ughs, and hag

Boydeli's Traction Engine.

adapted for travelling ove
load and to prevent the whee

Bnydnll’s "Traction Engine might be : Boydcll’s engine 13 cap
rodiied. : bad roads, large stones, an
been used to draw guns, boats, and other heavy weights, besides plo
been found to work in an cfficient and satisfactory manner.

mcanfo?f the only thing required to make this engine suitable for our purpose, 18
s of detaching the connocting gear from the driving wheel, and of having the
\ M
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lstly.-—.\'eg!ectin"
g Z, we can easily
asily prove that —

(2
C = (L—.]l') ’B‘+ 1 '
and g L
Thon X=(—p |
’ C ,
(3) (l —— ]’) Y == (E_t_b) L
& el g T
t’iono-. y-I"CIUdlnn‘ z W < U—U.)
o got tw :
” get two unk:uown (quantities, and therelore Lwo €qud-
C il y :
B+ '
and sinco T ) IT L
n
and Z — tZ4z=1
We havo . _ y
(5) :

Ehmmate T fI‘Om eq Y + rxr=—=r (l~—-B)
uationg () a
and (5.) ;
Cy ((l
=By . @apNL
, Equate to ZQPO and I r[ . ~_.__.2 )

o ¥ir (1— ,
Whence (—D) y 42 EH2+D - 0

(6) -

Y = % r (l&];’) ) //.. S
S ra=n)e r,l,f__lfz B+
.
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1. Account of tho LonarLake by Dr. G.

9 - :
2. Note on the Lonar Lake b
A _ Report by De. Lyou,

6. ¢
Covern‘w docket to No. 0; .

= W.’ D. No. 8‘0 dated 7th Apnl 18

9}. (‘OPY Of N t Pl‘lﬂtcd

. 10 I‘rom \[essz nd, 1871

(32a)
APPENDIX I

e _ '
Drevious corvespondence and papers regarding the  Jonar Lake.

Smith, in tho Madras Journal of Litexature

A\ —L Reprinted. :

=+ and Science Octobcr——Dcccmbcr 1856, with \ppcndlcts 4
. 2529 dated wmpecéﬁx- o

y Captain X. ‘\Iaclmnzm To.

ber 186G9. chrmtcd :

3.
_ Extract from a letter I\o 376 (hted 16£h Febrnary

missioner Booldana to Commissioner; | W cst Berar.
Chemical Analvsm fo. Governmcnt Bombfty ;-

~ dated March 12th°1870. Rcmmted |
l\o. 606 datcd "lst March 1‘%:0

O Lettcr from Depu Commls:,xoner Boold‘a.nah
4. chrmte(l

t° Commlssmncr \Vest Bcrar forwardmrf No. |
A from Co mmlssmncr West Derar, 2 \o. "G'Z)» daﬁed ;
arch 30th 1870 to Secretary to Bcslden . Not printed: -
Torwards Nos. 4 ondd of this collectmn and m

tions that by desire of 1L B ‘the . Viceroy, W

had scen them at Akola, certain s'tmpleq 0
pmducc of the Lake had been sent to Calcutta.

Gll‘ o

Rcsxdcnt T. W ‘D. to Secretary to

7. Fx‘om ‘Becretary to
70. Repnnted

3 4 and 6 of this colIectmn .

I‘oxwards Nos. 1, 2,
f dcductxons

and submits a summary o
conespondence.

p. W. Department to the Secrotary to the GO{ L

Indm,
796 R dated Tth ‘\Iay 18 1

8  From the Gover ument of
vernment of Indit; FONI"“ De partmen{: NO

Not printed. -
S “ ‘omvards capy of No
‘there i3 no - presen
. being mado  near Lonar, of 0
- Railway being extended in that direction, -the
- valud and weight of the pro
‘_'not such as’ ‘to produce: a

. quence to a Raxlway :

8 forwardcd for ;the Jnf'orm.ztmn of thc Rbbldent, mm refurcnce L§ [

Teid and Mltchell f ontractom, to thc Commlssmncr,
'\Tot punted b e ‘

; dated M"Y &

Lake undcr an aareemmt mth Gove1 ument

. R

e

Government of Indn A

fxom t e

7 and remaxks that wlnla T

t probability of any ralway -
f the. Ixhammxon

duce of the T.aka are -
tmtﬁc of any c_ongo-

Wcst Bcrat, o

Submxts certain proposals f‘or wokac the Lomr o
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n (ommxssmner ( )

N daterd 19¢h May -

\\-(\;t I .
. =4 werar o Secrotlry R
1871, Nt I'l‘int:d,u““‘) to Desident I WL DL No. 14142

Yorwards N ‘

ard. )

Lake I-V’ ‘}\10 10, 2l also a repott on the Louer
¥y Mr. Laidlaw Local Junds DLuginecr

v (nut Tinte ]
Frinted ) and states that he Las, in antici-

. wiion of sapcetion.’
}\ggi\t,u;‘; ;Iu‘(.h"”' requested Mr. S. .\ Reade
=3 o3 94 cryev . . *
r Lake. ‘nginecer, to examiue and repert on the
rom Secretar

D 1ad .‘, to R‘. y
- 2ord May 1871, X(:tsf:ilxlxttet:l) Com

12,

m. oy 16 v B
issioner of West Derar No. 1637 dated

;"-).1‘ 03 G ?

porsg fg\ ¢ of Mr: Rleade’s deputation and of the

vk I,), nement of o reply to Messrs, Leid and
o Mitchell till Lis report is reccived.
155100t West Lerg \ |
mber 215t 1871 o

13 me‘c '
omm

d ,
ath S{pte Sc'cl‘(‘t:l o $1 TPt , . . o
Reprinted ry to Resident 1% W D. No. 2005

] Forw '

Torgards Mr. Readesreporty and 3 e (11 cf)
sinco th ¢ Kevenue derived from tho Lake '
o cession, and requests orders on the

offer of Messrs, Reid and Mitchell.
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AI’I’ENDIX 11
of Litcralure and Sciencé
Oct.—Dec. 1836.)

¢ of Toonar, peith an_mmlys:s
Ilydcrabud.

(From the Madras Journal
’ No. 1, New Series—

I. t L . -
D p“t"'P!wn and plan of lhe Nalron Lek
y GEoRGE Sxrt, M. Doy Lresi-deney Surgeoity

’Of ﬂ,;gr Szllf.

el by D Surrnt 40
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a3 communicas
disposal of the Ma

" [ The fullowing i ] o | o
tha Come Mlowing intercatin description of the Loona? fake of Perar W :
:: t:u?:t‘.‘uke for the Mmdrfsl Ell,;,’)’imn for 1937, and 1.53,:‘.(1 Ly them at the
, ion ju their Journal ] -
& bal r. about

: reinler Souball of Verar,
v o ML “o0’ Ny lies the
fa craterifors® depres-
eentle uR~
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of the U=

Tn the Cire

curious Natron Lako of J.oonar. 1t is situated at the bottom ©
urruplion to
L

S‘Sﬁ’t;‘;ﬁ forr;xs a (f;iﬁgu}]a.r ﬂ.m:. uni:ipc;ttil int Lt ow th

ry character of the istrict. Tho labe 13 ob LEIOW > e W orence-
a?ﬁl: gﬁ% Efgund'—has a rounded outline: nn@ is,r ab(')lu\t 8 miles M u_x_'cur\,li'sur o
of the b P“e go of the great cxeavation 13 abuEE 5 mile: Tl bis sharp -
slope § owl rises nbruptly at o0 (mglc’of from 79 to SO . {‘v 3 thick, \iT0rous
i is covered with Juxurant vegetation, 3t {he shapo of -treest A8V 55, c,twct?n the
slo ,irwood, tcuanted by the tiger, hog punther 'dccr qnd peacocs: r;) nd cspec'l'
al]r 0g bottom of the abrupt dip and edge of tho still green 'akc,, o gro=" oh ows

¥ to the N. and N. E., is under cultivation, and tho lgxm:nmcc of tho crop? Hicd

the excellence of the soil and t{he abundance of the irrigation. Water. }s sup. .
‘ the edge of the lake, and near |

frecly from spni t -

prings of sweet goft water, clese 10 ) : .
?.g:g:cﬁi of the grolimcl as \vcl’l as from {he streams which 10 the rainy ‘scasgnj,o nwtnl::'
ol the surrounding water shed, and which have left their vertical fr:w(! I ,
are Sbof the crateriform hollow. 1lere and thero in the thick recesses ‘0 b pact
Tmo served small deserted and ruined 1lindoo temples, builb of the commc;h I
Seizdef the di§trict. i Z_\Ian)- years 150, an 'th‘c,} upon cutc:‘?lng% 0. c'miftin" ot
Sclzed and seriously 1njure«1 Dy a tiger- The lake, & still sheet of W& cr, n
Intolerable stench of sulphurcttod hydrogen ( cspecially during the heat of the - day,
When the gas rises in millions of bubbics to the surfaco of tho ‘watcr 3, has a bng b
green color owing to the abundance of confervey on portions of its Sur{,‘;ﬁgic,-eﬁ{t o

near the edges. Tho mud closo 0 {he margin of the lake, is_thick, black,”

1t an% alum~—when dry, fan sh:;PO‘ ,t 5

glassy erys he lako has evidently latcly extendce

its bgund):;a 13023 c;::lo!;zt%mwd by this, that numerous dead - trees arc standing: -
within its nmgr"'n for cvery tree t .d by tho lake dics) and also by the fact, that

gin ( t by a low wall is now completely surrounded t{ iO. :

ub Hocks

a bowrie of sweet watery FTo ected :
' ’ d inscets are never found in tho lake,
water of the lake. -y 1 ste, and its
‘ttont typese -

" g, fish
of teal and duck nml;(;g ttllxllc;'lef!e- ' The water hos 8 galt nnd nauscous taste,
emanalions are said to jve risC to fcverg of llltvc_rlmlttcnt and 1-91111
At two oiﬁts neart centrc of the lake, distant from cach other about § amile. ©
( '\ldf'inrr‘ll Psi ht’) arc tWO saline springs \vh1cl}, have never boen known even n,l.
Eelﬂsoo of )X cgme drought: to beecomo dry. (It is Supposcq that the muriate of SOQ»L
f e d e coniBs in contact with the carbonate- of hime. found abundantly in .-
romn this sOUTC® " wipe jake, und 10 tho surrounding rocks whenee it is washed down /-

. 0 ap s ) , .
9‘0 other sprinds | jake, caUSEs tho deposition of the carbonate of soda oF natron’
3 3 R J ) . . [ ¥
Jyltthe f“""‘t"zz of greater or less purity- “Tho purest varietics, containing upwards
salt, in o 618 o MR T R Wes, T e
H . ' ! . :
' ¢ Iast by the aneraid, which during the descent {rom the brim
. 11 ud! . . has SR i
g leve ‘
R Ft')f lj,at—""vide Appcndix D extracted

-

of the crater to
Lo o .‘ : !' > .

from Surgéon Dradley’s Mewoir. ! :
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- of 50 percent of t! . : ) ¥
3 1¢ neutral carl i : . ; i i -
solves—whence it is rai carbonate Leing , APtTE ~ R )
e or Gelf]'getlF is raised by diving. 'l'hneodf;?u;;d close to the, saline springs them- R i ; |
i e m{the hot months, o 12 or de‘: of ﬂl(illukc pear the springs,” varics - C1 t . a
. o = { during the rains. i '- b ( 35 )
. o e 'i . J
DCSCTipﬁ()n' of S\lt. . . Th - . - ~ ¥ . ' T e ey ‘ T BlE
4 ‘ cre are six princi g S ! ! Surzestione - The suggestions which have been-;proposed for
: e S al v oW ; 3 uggestions uod - . 1o BUES A
wek dulla, 3 khuppul. 4 pt the‘n%mvos cive the fullo “I‘)inn‘ 31;1:1::5 of S"illllfilto 0“ hich ‘ g gmné?,i‘; e gOI‘Amdf(-mhnn for increasing tho productivencss and revenue of the lake,
d}:ﬂn are used fur dyeing glf;pl';o’- 5 blivoskee aud 6 madokh;r Dulla ans,n‘irsml: i : ‘ neof the Lake. and which arc ab present under consideration may be
h oF 8 5.9 » . uc-' : ) o ) . S
of bangles.®  Of kinuppal, thero are colors, and as medicine, and in the mpufue "A T tatel briely o consistof
this salt §s used in £ ppul, there are two kinds, on £ , and in the manufacture 4 1—Contri . _ ‘ : »
of bangles, in th Lx‘?g the red dyes of cloths. - jc ot gren ter value than the other; ° L thn rivances for preventing the fAushing of - the lake with ater, supplied by
anti-acid i’n dyqup {tkmg,l gf a cake called P"lplir lllllgn‘%o 1:huscd in thlo manufacture ' , ‘, N\ sut}fmml;ieeger’ and by the geveral streams from the gurrounding water shed—
spepsia.  There is also ¢ Japur—rt o natige hukeems a : y \ - *h as bunds and channc o o R
is also un inferior chcriP{ion of pu%prsc; ’Bhsoo:k?:rclz ! v . 2—Mecans for raisi Ch’mmls: . T . . ' .
,§ : AU 3 for rawsing the salt with facility, nd in due quantlty——such as dredging -
ﬂ A machines. T : o . T
ch a8 evapoyating pans.

is a “'hitc saline salt, lef :
used in the manufact cft as a doposit on the margi
P acture 1 marein of the lake, and i i BN
zl‘llo’xt)lxlcs 1&: bleaching cls&s@zﬂp' Th‘:"dklmr is an inferior kimi1 o?bﬁ%sllie%ﬁﬁziz%agg: L
d the other salts ia their » purest salt is found 1 S
R order ; close to the sal 8
point tow ards the margin of t!?é'ﬁl ka: cntered above, arc_w:g&‘ on rcé‘“c diﬂg?’riﬁiut]ﬁ;’;

O I R v ‘ o

cans for procuring the salts in greator purity——su

\"in.:'; the salt raised—sueh a8 __she&.s,' store-

by trustw orthy Government officials. -

istical memoit of the Circar of
by Surgeon Pradley of the Con-

the .opinion is re-ad-

wavl

roows, &e., with careful'supcrvision
arks on the Geology of t] In an alle ste
g}.' of the Loonar  afeikher, drawn up

4.— &) e o
\ Means for protecting and preser

S et S 7

UER—— o .
oot ey -~ .
L -r B e Rt it
' . R et
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Salt how raised, traus P - o
g 3T sported and & The salt is rai :
by Major : Jlﬁhnét deolt the, centre ot‘t tlﬁcr‘lx-1 i—ed 1‘>y divers who proceed towards Y iL
“and 2} broad: '??iﬂ 1f'0m¢d of single picces of ilin(;’t v cgnofcs (nicfnuy.intmduc 8 S tipzent, 1 n special duty
L ¢ divers : 1t wood, from 14 to 16 : van : o wgen” en < e s ontd Wi i
their hands ful of salt. i{iﬁ“& :nldir water soveral se,conds, and 'comefie; 1?3% ' { tia;lmce(ii fg‘l‘l supported by Geologicul fnc_’ts, {hat this singular 20¢ '}f}lld looking excavas
ake gvas very shallow in 3 h Geol s the crater of an extinct voleano. = OB this point, however, there oxists amongsh
1836, the salt T2 afﬁ'fﬁ% lffsy I believe, somo difference of opinion, 50 that the question \may te rlega;dg
SR sub judicc.” A jageoed and dcturesgque rent cxists in tho N. 2 wall of the
e 1 which passes through a ston®

SUDLG
ng‘?sed crater, down which run3 tho little stream cugl
nel called the cow’s mouth, forming patt © which 13 Pm‘Cth
1 the destruction of a weir
hich rushes down

romamntic
mantically upon a spot near the top of, the Ta¥% o ith
1ah is filled with water W _

scooped up by the iron
: : ans or tow . .
instruments are uscd I')I ‘towas, on which nativ . s :
X sed. h ) o ives bake their —_— e
The salt thus raised is muci process of ralsing the ‘salt is rude tcdit))fxe: gudlilgs%rf%i{;égg o
prized, und finds a ready sale,in’ l,)oth Berars, in ‘Yaf’porc.
41y aNdp ot}

Candeish and P
= oonah. Iti
'y Iy s purchased a Al by
Jerable distances in bamboo baske t;, amltrzlt]:i lb;ltw by dealers, who carry it to consi- :
. R . ' too H . i
T ‘ 4 . - "}",-, thc' l’fhl,l-mgh“‘e rais, a large and decp DL
s avine.  'The ywate? as it passes over the almost vertical face of 2 Trap wall depo-
Through this great rent, the lava current 18
1 it to have

sits travertin in considerable quantity.
found an exit, whenee he supposes
tural section tl 1 1 Whilst dcsgcnding the myin;), tbe rough na-
amy 'dal 1'01n1t s exposcd, §10WS Trap rocks of varions k.md:f, veslcwir, compact an
of ¢ igdk ocal. Massca also of ferrugineus {rap, weathening red, are seclt swith seams
form s :‘reddlsh orhire, clay az}gl dlgmtcgratcd trap having 5111 more or less of a stratl-
0ol (rhpu-t. Du)rmg the Lesident's 1-occ-nt‘rcur to Hingoict, Loopar,’ ‘M_c.x_umabad, .
Sve ygueer and Deder back to Hydcrubud, the whole routo with the exception of the
yenite ahd green stone near H yderabad, and the laterito platean of Beder lay oyer
an _umntercsting country of Trop to the entire cxclusion of rock of greater Geological
and  Palcontolegical character. Iu many places, tLe Trop bears “foatures preeiscly -
allsand rent of the Natron Lako; at times, the Trap
ceams and irregular horizontal rents—often seen in

was in solid blocks with verteal : ;
~daloidal the nodules being imbedded in concentric lamin®
k, argillacc:

| rThelakchasn tb '
DL twen a8 Doy bPen worked regularly since 1 G,
then obtained, is appended for the -tS;- years ago. A detailed Statcmoent"' gf the 831; ’ -SuPPOSCd by Surgeon Dradley to have
carefully prepared t  for the information of the G atementy, of the resh LS spread over the sur L ity
prep able, it will b o General Committee. “From this o surrounding counfry. .
calt were raiscd, each candy bei o scen, that 2,136 candies of the - rom * ! £ ’
wholo being Rupecs 60 andy being oqual to 210 secr The amr“fe‘“.“l kinds » S ¥
nominally to 45,000. Since th‘} I:ih sum, the Government (N:trijvgc’n,tg \:)duc " ({ '
worked, and tha salts are con cn, *Iajur’J ohnston informs me, the I)IS\ b .amou{; cQ
gubstitates for the salls, su ose&menﬂy in great demaud, 50 ‘much oy ]tx};:b gs’tf Fior
red from Bombay and’sblgpins% tlc; be obtained from \.-cg,ctable ptod:lo’f,:" at ilertor. -
an experiment,]  vised from thgtl kBe::_lrs. Last year (1855) I\Injocrh?lc?lfsslt)mm:;' | -
i ake 35 candies of the geveral deseriptions ofox;’:aff - . .
: s ,

History of the Loon;ir Salt de‘e,

g P AT S T .
Raliaids e ey A R N
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similar to those observed in the W
-ertical

-

R Y

the valae of which amount V
¢ Cd to Hyder : '
. , . wrabad R A T
&e., to Rupees 529.9-9 leaving o groﬁt to Gc;:g: es 1,461-4, the expenso of raising, ¥ .
about Rupees 26 per candy. I.Hllbnt of Tupces 938-10-3 cqual to T 3 !)owries-;again’ it was amy g
| ‘ - - } E .~ of disinlegrated trap and argillaceous shale, the beds being laid over ¢ al
_ * Thereare two manufactovies near the lake. When these are in fall operation, b : , 3 { ous schists, marls, red ochre and. green carth—agail, 1t appoared in rude, 0¥
in Jarge quALLILE™ each man being able to manufacture from 6 to 700 dail r 'T;vm, hangles are manufactured ] : distinet strata. almost 3 ‘regular 83 the layers of stones in & wall—again, 1
saom, owing to the entire waub of protection from the siare of th e ie eye-sight of these ey fails i i a i iz 1 a 1 " thi i it
=01, o giare of the glass furnaces. e bl Quarta 15 abun- § ppeared dxsorgamzcd with scams, thu:}i or thin, of cl}lonte, culespar, quartz an
o _ , : 1 : :a}cedony, “in contact with marl—aguin, it was scen in vertical shells containing
. . . : ) . : , 3 : riangular fragni asily 8€ arable—2 ain, a3- vesicular, tra cavities being
¢+ For much of m¥ information 1 am ivdebted to the kinduess i N P gulat abments casily P e ol . o s
of Sorihern berar ‘ ,. ! ‘» inducss qf Md-}Ul' Johuston, Deputy Commissioner . gome times distant av empty, at - others close ' and filled -with adventitious
. | . . g minerals—again, it was golid, . compact, and - of a leaden black huc—ag2il, it
+ Vide Appen dix A : - : : : H o was reddish and -fcrrugiuous,——ﬂgﬁill, where it underlics- tho - lateritc, 18 was co-
[ : . . ¥ { mingled with that - deposit, & d ;whero'lt, glopes  over the syenite, - boulders
1 burnt wood probably. . . S . of that roclc were imbedded 18 ;tg . mass—these “the Committeo, should be in- !
- : . ’ formed, are mercly the personal remarks of 8 jnesperienced Geologist: The samo
appearanccs with a few excepﬁong were observed at T.oonar and 10 its nmghbourhood.
! onstituting ihe supposcd crater were too compact,
ore than probable that this

§ Impure carbonates of potass fro

1t st ks ¢ A
appears to yue, a3 if the rot O ano, 8 ugh it is I

I Vide Appcndixﬂ. ]
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APPENDIX C.
<,y pY Mp. REYNOLDS, 4N AxaryTicAL CHEMIST OF Crapmit
A BuT R Brapiry’s Memoir—page €2,
Dulla.

. 3
o
b

Axarysis oF DCLL
Lrtracled Jrom Surgeon

\Water. ey L

Chloride of Sodx\gm
Aluming, & trace. ‘
it f the Neutral Carbonate
. b te’cquivalcnt to 56 per cent. ©
67 of the Sesqui-Carbon2 '
. Klm]wul. cent of Nentral Carbonate
- - alla—the oquivalcnt of 52 per
. L(:SS Solublo (hnn D a— | . ’
o tent Tako water (Malcolmson.) -
‘ | dley ) Analysis of the L8 -
Bpecitie gravity 1,059 ( Bra 7)o gminszg i
Clbloride of Sodiusrn(i;..'...’.. J
Scﬂqui Carb: ﬁf o .
Sulphutc of S‘o Beee
Yotassd, 2 " |
Totass, spcciﬁc gray ty J—— i’,ggg - .
he Cow's moutheee 1000

1. of water from t

2. from Loonat T:aK0 - <4 1 in
3. from Dowric of Sweet W ate > - )
. \ ' . ' LEY'
\PPENDIY ., Surgeon DEAP
‘ Loonar (““Hwn[y -
: ’ . A ‘
ter of S AGmosd ima.
o the @ Q. MImo>™ ylcherr:
|« ‘7? ecs ‘f"“"‘l ! B a1. 1’o1ncmnf‘:.a Jatifolia.
o Btereulia urens. - ’ 22, Blwhﬂ.nar Pmntum-
:. ]éo?v;'clliu sr-rr:xl:; 23. ngo‘:“: uimifolia.

- Grisle wentosa. . rew! .

. Co::;;f:s;ﬁ!x:ﬁﬁm gossy I 2?, clicteres IsOiIJ:;. ‘ '
5. Norassus flabeliformes- §6 Cinﬁl'”i 1;;ir;cu;niﬁ«"i’fum'
S Tawmariudus Indica. o7, Lombrelvs = ana. |
‘. Mangiﬁ-m Indica. 8. Clcmﬂﬂfz . scpiaﬁﬁ-

- Ancna reticulata. o9, Flacourt!  nontal

- Anona squamosa. : \ 50. Cclastms 3 var.

10. Mickelia Rheedi. " 31, Zizyphs gntorius‘

. Conocarpus latifolis- s a9, Abrus Pr .
<. I‘ag«rstgumia parviflord- - ";3 icus Indie a;a
13, Meclia Azadirachta. . l3-1. whglg;a' .

4. Butea frondosa. : 35. glo? on °n§°1des'
15, Dalbergia. 35, Clerode2%y nanniand.
16, Catliartocarpus Tistula. 37, Dodone? andis.

17. Bauliuia tomentosd. 38, Tecton® g

8. Proscpis apicigerd:
s . . . .
13, Acacia Sithiana.




(42)

APPENDIX E. -
Leport on the Clicnecal Evamiant: Vadras
N . N - . e dr HMddryds.
Loke in the Deceun, by J. L Maver, Profussor of Chemisiry,
ol <. - 1,9
Gualitative Ixamiration of Salt No, 1 ¢ Dulla, larzo
. - " . o o oil a very larg
A portion, net welghed, troated Ly diluta sulphurie acid gave {’_'l Ivedd, consists
. . N . . s . TP (st . .
quantity of carlionjo acid, keaviag notable portion of unpurities uni m;‘;’tratim‘- .
g of dint, eurth apg £a18 crgunie matterg 3 these were geparated - )f\w(ion of nitrato
Portion of the filtrate ascertained to Ly acid, was then treated by so hncﬂ of chlorine.
of silver, copious white Precipitate was depositad, showing the I»:cﬁf aramonia, iron
A second portion of the filterad solution was neutralized by solution of am
2ad aluming we
of
. ' esencs ¢
and testod by the Llow pipe for the p1

S .‘),_:(.d'b}'
ve thrown down iy sy quantity : the precipitate was .N‘P:lrlclgipitnte
Htration ; to the flpy of aminoniu were added, white |

Separated by filtration,
soda was added, g gy 1 e precipitate occurred
_ A fresh portion of sadt taken ine potash, 1t
teristie flame ; the only base that could be left being |
Was passed over { ag if present it coyld

ate, solutiop of oxalate ; hate ©
: . ' esp
took place ; this s and to the filtered solution, phes
all erystall
soda, rave the charac 11 the quantitative
ouly be in smull quantity ) till the qu: 7
¢xamivation yq3 carried oqt, :

.

L. +1. after
A fresh Portion of s and treated by a little qltrxc a?lfc’tion"’-
Siervescence and filtrag; ate of Laryta” wag udded—no !;‘ resel
absent sulphurie qei. osphorie acid heip evidently in small quantity, 1 ,Plt Wwas
at all) was ot locked for, The prelimin:xryaexamination of cach sample of &4
conducted in 4 similar manner, '

. . ina-
- Guided Ly the qualitative ¢Xaminatjop above shown, tho quantitative (Iméter,?;:'c
thns were carrieg Out.  The ysyql Mmethods adopted lfy chemists were emy §ome
-t woughont ig these determinations. 0 ascertain tlie constitution of the s‘fltt__’m]iua-
‘:pecmi. (‘;‘(penments Were required; Frozening and Will's method for the dete
100 of the carbgn; ‘ .

A
; it was reall)
oS0 of, {0 nsecrtain whether it was
A the formy), o N

uda
20, 3 00, like tho natural compounds “if the
aud carbonie aeig in r OF Whother bad the wore ordinary f"’mmhf v galt,
neutr! o bicarhonatv.‘ These OXPerinienig sho\mlnin the case of the “.Du”g 54 per
that thepe i3 A Mixture of carbonate aud sexquicarbonate, iy the proporticn Ot ?u the
eent. of the neutr] carbonate ang 5¢ Ier cent, of the s’osquil‘iu']-")““m ’ 1)“1-1 Na0,
othere, o neutra] COntitutiog way found {4 exist, gs exhibited by the ﬁmn“"~ ):m‘l)'
.C()=; Thb pPoint of 1nterest connected iy, t‘lm- ;onsritut ion of tho I_) ulla 'fnlt\‘-’:ul beent
2 stientifie one, sineo Ratural Sesquicithonates gpe very yare, having | nthglm‘;m‘
{uungd oily in Fezzan in Africa, in the sody lakes of Hungary, anl in \10. in the
South Amerieq » 10 this Jigt g DHE 00w however udd the Loonar lake
Nizany's country, Ay artificial sesqy!
and under certain conditions
The followiy 2 is
{rem the Loongy luke,

alt was dissolvcd,
o, solution ¢fuiey
A .

a,

. » ‘Tiltlu.c'
_1nv01"Ulg a ‘(Xl.v ("J.rt'flll (\lnl)l(}.\'nlbut ()ftl lnr’( r F“lts
, V- o ol apecimens of F
 statement of g4, compasition of the several specime

calenluted g 100 parts, .

o : No. 1.« Dulla. “ 1 rbonate

\ - cy
o . ! 8382, equal to 77:50 of neutra |

‘ ' consisting of—

1 . . ) )

Carhanie acid . 300 8148 of exrbonie g c‘xd’
&oda.......... 589 { 4582 of sodu
[

.

-drous.
17°30 neufrul cubonate anhydrons
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T 2 S I -

» Loonkr
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“dlmumx aid orgi uct mﬁ&!;un, 00 {‘
aler., - =
......... tevesnargsstenseess 1”04 ; .
——t y E
100-00 '

No. 2. wNimuck Dulla.”
oride of ‘10(1 hm

\'g—f 1
- ““V ALr .
¥ pure common salty (-mataxining‘tii'SS et cent. of Chl

Ne. o “}'hul'.pul.”.”
] 72583 oqual to 68-47 of neutral

(“Ullnlrimn of—
acid

('.'c'.ﬂ'}}(_gnic acid ‘
Soda.... 5320 27-89 of carbonic
4098 40 58 of soda.
Chl J 03'47. of carbonate of soda.
(lrldn ‘Jf ) .
?.“tcr.., BOATUIL oveeeenranenoes 003 ‘ ; :
ILVJIB}JXL Teresereeene T LA 2')09 . ‘
A e 1-50 | -\i
el \
100-09
. No. 4. “I’upptee.” '
724063 equal to 711 of neutral carbonate
Cdﬂ:on‘ conslstmn of— : L
Q 1¢ ar)]
Soda.,, . PPUPPUTRPPPRLE 29-00 09 of COs :
---- 4340 421 of goda.

71-1 of neutral carbonate.,

Ch]g .
s(llnble mdtt nno-o... aspn wowese 0'10
Lo . 080

\(r TPPYTILI R L A
Sresireeiens creeaanesntet 95-34

° /

100-00

‘fhtr l :\'0. 5. “ )[a&klmr."
€ o5 acid. 11
arbonate  of 0ddeereml’ 0 gg(rllgomoam 6

27

In
%lulle
"y‘ matter, consisting of
W o Fead, e, e LB
‘(‘at(.r . R Y 2 00'4
Olnm .".....""';0'Obcn|o-oo..' 10"' . N
A oo sininee 2574 EEE of 2 esperimest®
—— .
net tn, 992
4 a4 ia the sample ls net yiform i8 quartity
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1 . . 10'6
. 'f Carbonic acid... .
Neutrad carbonats of soda......... 080 {Soda.----—---""‘lo {

No. 6, ( ¢

b

v
~ iy

H 20'0

Tnsoluble mater, cons

sand, clay, ot 580
Waterf 154
Soluble impuriiies, chloride of s9di-
um chiefly

isting  of

St e es et gan, .,

0.6
teveenss o

100-
"
No. 7* “Travertin.'
Carbonate ¢ 1imc.................. 75800
Deo.

of maguesia....... 453
Inscluble taztter, oxidg of iron, &¢ 9:00
Chloride of fodium..,

eevenann, e 260
\Vater....... ...... T, 280
o ——
: : 0508

XNo. 8. Quartz,

No. 9. Greenish Lrown glasy, very fusible. - bub sﬁShtly
. ) xs ‘
. . . asses, and 18 1

No. 1. This g APPeArs to be formey in crystalline xn.x.u.-*_'*n"l,umu")
contamina:ed by chloride of sodium, gy |,y any other insoluble 1
clusive of the water bresent, wil] ;

No

mouat to about 4 per ceut.
- 2. Fine cubieal erystaly,
o \

‘ . . e pee
: forming wmasses, in which the l
may easil; b traced s this salt eop

wlior st

R W c
: ] taing something wore than 9= I
salt, or chloride of sodium,

.n
ont. of comtt®
ent.

itein8p?
Jated
\ und W PR EE !
structure than X, | ;13 eiilorcsu!::hilo-thc sula
cal constitutiog shows g larger minount of \\'atC{;ql carbonate:
Poportions required to form neutr:

i 2 formed b);tho aggregatiog
No. 1, bt bas almost the 5 S

e chemjeq
-No. 5
tion:

Py "ln
Cotals, is whiter t

, ofals

of Lumerous sn\ftll ('g)btd ’

L coustitution us No. 3.
. APbears in Japo, dirty locking
» In parts, j¢ POssesseq g cautify]
centre ; contaigs 14 Per cent, of Wuter
of insoluble Impurities, ’

it10%,
N I.)“"\u
- X L igsolulle 10
1?1\0. 6. A greyishy lacking €arth, containing 58 pee eent. of in
2 Per cent, of water, 21 of common
- b varying fr
(Rt alkaline) gy 303 from

. ﬂt
»f &0
arbonate ©
8alt, leaving 26 per cent. of carb 1
-d ¢
. ‘ing compose
all the other specimens, bLemng
rbonates chmﬁ)'

~i.
ts cOmVT
3 f‘.ocl
Ccnto

sini
‘ ) e ICCOUS ln. N
masses, i3 not homﬂo‘ft‘ci* radiating .
structure, scen in Crys ual‘t and 50 pe
25 per cent. of cormmon &

¢
gali.
. mu’,on
g s nuritics. a little co
1 80me insoluble impuritics, a
) .‘\'0 8 not . . '
. A0, e m
quartz, a oed, jt

(o acid, kuows
N S citdy
e“idcnﬂy consists of crystallized silicio
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No. 9

. . .\ 3 Ve '

mined (b readily fusible glass, mos : 13 oh

I | fhillxxz~ull)v, By “5111(10,“ UZ;:: s[:rcbably chicfly a silicate of soda, not cxa-
have m, | -
dene nade no renirks i . :

‘.h}.::‘l.-m' various i::?\'l’]};:‘:i‘l"‘ "lf"?‘_ ‘(‘:'J}]l'ﬂ'wl'("m_l value, as this must necessarily
o will ehiefly embrace i ¢8, Coneernig which I am but partially informed ;
' -Jlun(-_\- of the surnl e _ht, the present quantity available for the market th’
y those r""i‘liuw; I'l' v oond, local demands or {he salts, which can only be knowxi'
g near the lake: 11h, means of "mn.sit, ¢hould a demand exist or arise

"‘\‘[.‘.
- \Iu-r“, -
2. ath, the R ) iy oL
. the sall probability of bringing any “hatural carbonato from 2 dis-
Lomte of soda made from common galt by

tIlnr
AN ONT .
I“")lur;c';;’:l"'t” in Lurop, with the car
A DFOoCcesy ‘.‘1 . o, Y 5 . . M
ith, the want of any extusive Indian manufactories of glass or.
l»rmmpally cmployed.

in;rh@ f(lrl‘g(,i“g obserty fions .
s Carlonate of s x ations apply more oF Joss sLIORZLY +7 all the sawslog containe
VS More o _&;:«uz.. [ sample No. ‘.Z,,\\'hi(.h is essentially @ puro rock sir, de-
deequnt 4 N "I'lr-x.,crutmu. as it might, suppesiug it to exist in quantitys be turncd to
Igh price (_F surce of revenue; here bang alwa¥s from the large cansumption and
. 0.7 ix wo n; l‘." article, a ready market for goud common galt in India. Sample
oild be (fipmi La trial for building purpose? pro\'idcd {hat the common salt present
 climinuted Ly washing. ° ! .

asily offected by simple solution ‘n
fluid to 8-

Th’} l,u,.i‘} oyt v )
feation of the sdts Nos.1, 9 and 418 €

sot 5‘:({ .
drl, (e . N .
King water, decantini of syphoning oft the sxq’ncrnataut clear
in cast iron OF (Jeet iron puns by meuns

Ilm‘atc sy

of f,_lru:::»iul.lo impurities, and evapomting

;‘;t}f"'hl on I;;l ‘: ) A-'\" tn j}'\u-thm‘ the 1»uri!'m:ninn would rove pruﬁt_able or not W1
W2 pan, g, expeie, incurred for fuc and couly Wte and the pricc of the evapo-
s togethr with that of ¢ jcles the latter is a main point to be

g o
Olsidepe], he punhud article
, and (annot be seend before hand.

No. 2 pegy;
- TCagnre : . .
X puires Little or no purification
&
janner as Nos. 1y 3 and 4. There will exist
te of soddy {ho former averaging

1t apd carbem :
je solution, (\\'hi('h chould also be effecte
&3 solubility (fump'.u'(‘d with the carbonate
and cold wateT, will gubside to the bottomt

drained, gubse-

o, 5
. ) Y | ll‘l; R . .
'1!) sluticy ot ‘.w l'“!‘lhml in the fan
whoug 05 0 ¢ nixture of cummon £
i e . .
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1 i
MV iroy Pans). i ' N ¢
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in 16 manner in which these are obimnf?zl and the process have been described
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© B . Owing to the seant fall of raZfy this yeur, more particularly in tho Mchkar

- Talug, it is probable that the next «57wom will bo a particularly goed one for opera-
tlons at Lonar, und if the works are sanctioned and an Engineer placed in ¢harge, he

could in addition ta superintending 14 work wateh tho (‘?lu-rutimls sceording to the -
present system of working fir extr & sz the Soda from the bed of the lake. If we

have not beavy rain before the hot i ather sets fu, it =cems to me that the season

will be just one of those where the Lol aet retwns from the Iake may be expected.
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Statement shoning the Receinis from Lonar Lake since the Cession.

Amount. : )
!
1853/54... ! \
1834/55.... ) 1,500 | ‘
1856/57... .. 750 |
: !
1857 -:a...‘...; Coeg5 '
1858,39...... - 7-
1852/50 7
V0. _ i
. 1860/51... l 3,000 | Lease for 3 years | 1B '
1861/02... ) | » ‘ B A | el '
1502/03...\ ’ : B .
) L ; 7
18¢a/81.., % 18,103 Do. ' c i’”} N
| . . . f
]864/6.3,,_Ji ‘\ a | | :
an- ! , .- \l ’ ) )
16&0/66"' \ T “e ? T i ) H
y | | R | » |
18067 ... ’ 11,593 Do. SRR f
1867/¢... J | :
1808/69...y o co . . - :
1889/50... 5 22,000 ‘ Do. ' |
1570/71...J ‘ | ‘l
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