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Bat~te4 cost ot c~lete Plant to treat 500 tons per 4&7

t66.000.

Bat1mated Grols Value ot Products fro. 1 tOD ot Shale.

Uotor Spirit.
~erosene.

hel 011.
Pitch.

nell
Gell.

6. ,J '"
8.6<&

26.206."

Prioe. Value
'\ Per ton Shale.

S. d.
2/.- per gal. 11. 6.
ll." .. .'t ll. 6.
t6 • .. ton~ 12. 9.
tZ. .... ~; i.

IItiftUd Frofit.

Gross Value Produots.
Le.. Operat1DC Costs.
Estimated Profit.

£l. 1'1. 2.

~:

!he treatment ot the lIhale and the retining ot the 0111
produoed otter DO 41tfioult1ea in our apparatua and there 18
eTe17 rea80D to up..t that the Induat17 IUq DOW be established
on a hiS'hl7 pqsble basis•

...
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J?ESCBIP!I:IOj OJ' PROCESS.

In order that the detalls o~ the R.port mq be 01..ar17
understood 1t would app.ar desirable at this point. to gin
a d.sor1pt10n o~ the apparatus and proc.ss in which the t.ste
haT. b.en carr1.d out.

!h. Retort.

In the aooo-waD71ng blue pr1nt of the plant 1t will be ••en
that the Retort prop.r 1s oonstruoted 1n the form of a flat s1d.d
0711nder with semi-01roular ends. !h1. r.tort 1s surround.d '7
br1ckwork, oon.truoted so a. to ~orm an en01r01.1ng .xt.rnal flu.
which 18 diTid.d 1nto 0OllPartllent. by m.ans of f1re tll. part1tion.
!h. upward pa.eag. o~ the I*s.e. ~. the fUrnaoe, throUlh the
T&r10ua 0ODlllartm.nt. of thes. ext.rnal flues 1. oontroll.d '7
.eans of damp.rs wh1ch mq be op.rat.d in noh a WIq as to p.:ra1t
a stra1ght asoent o~ gas... to the top o~ the r.tort on oltilor
.1d., or the h.at ~ be foro.d to eno1rol. the retort and traTorso
oach oOlllPartment of tho external flu•• before reaching the chSw87.

!he R.tort proper 1s proTided with intonaal flues which
trav.rse the apparatus d1agonally. !hes. fluo. oonduot the hoat
aero.s the retort to the oppos1ng external flu.s and serTe as a
..an. of d18tr1butillg h.at throughout the de.oendillg mas. of
mat.rial under treatment. !h. internal flu.s are proTi..... with
4aIl.Per. and 1t will b. obsemf, \hat by th1s I17stem o~ 4811pel'8
anel flues the t...,.ratur. may be eff.ot1nly oontrolled in eaoh
••et10n of the retort.

In the prooe.s of treatm.nt the mater1al, broken to a sutable
.1.e (in the pre••nt test the ahale was broken 1n pieoes of fro.
Z to ~ inch.. in s1.. and charged oontaining approximat.ly l~ of
..t.r1al wh1ch would pass throUlh a inoh ••sh soreen) 1. oharS.d
oontinuoualy 1n at the top o~ the r.tort. !he ahale flow. fr••ly
by l1'av1ty throUlh the r.tort aDd ls discharg.d by means of a SOl'''
at the bottom, the rat. of fe.d b.ing r.galat.d by the d1scharg••

As the shale beoomes h.ated in its d.soent through the r.tort
the 011 oontent 1& yiold.d progress1vely w1th the 1noreas. of
temp.ratur. and a prlaary roUCh fraot1onation of the oon.titu.nts
1. thus affeot.d. In order to take adTaDtag. of this fraot1onat10n
and to obTiate the poss1b111ty of int.rnal oondensation and
'oraoking' of the vapours the apparatus 18 proTided with a s.r18.
of Tapour trap., arr&llg.d at diU.rent 1.Tels by .ean. of which
the vapours are trapp.d and w1th4raWD fro. the r.tort 1IaDIed1ately
on format10n aDd at their r ••peotive format10n temp.ratur.s.
Each of the s.rie. of vapour take-of~s le&4s to a separate
oondllDll.r. !h. vapours are drawn by .eans of a fan throUCh the
oondensers in ~10h the 011s are ooll.oted. ~er the .li.ina~1on
of the 011 vapours, the ~1x.d gas pa•••• through the fan and a
00lllDler01al plant woull b. foroed through sorubbers for the l' oval
of the light.st sp1rit and &IIIDIonia and th.n to the r.tort fire-box
to be burned to proTide the heat for the prooe.s. !h. tLxed gas
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from the Tasmanian shale should be suffioient to supply the heat
neoessary for the retorting prooess, whioh should be entirely
self-supporting as regards to heat onoe the retort is in proper
operation.

The Condensers.

The oondensers oonsist essentially of Oblong steel boxes
to the oover plates of whioh are attaohed the series of inverted
U tubes or pipes in whioh oondensation of the vapours takes
plaoe by means of atmospherio oooling. The oondenser ~oxes are
divided into a series of oo~artments Whioh separately oolleot
the oondensed produots from eaoh of the asoending and 'esoending
pipe oolumns. They are also provided with a series of baffles
in the form of traps, whioh while foroing the vapours to travel
through the oooling pipes, do not prevent the free flow of the
oondensate from the 0001 end, toward the hot end of the apparatus.

At the embley plant each of the four condensers contains
eight co~artments. These co~artments be1Ilg nUlllbered froiD the
0001 end of the conGensers. No.1. therefore reoeives tk.
lipt••t <Xl ndensate while Ho. 8. I boiling ~ox) receives the hot
inC....'uB vapours direct from the retort.

The boiling boxes are construoted so as to act in the manner
of stills and the incoming vapours are trapped and boilecl through
the primary oondensate, which is maintained at a definite level
in these boxes. In this manner the immediate condensation of
only the highest boiling point constituents of the vapours is
effected and the vapours which travel forward and condense in the
body of the oondenser are of the charaoter of distillates. In
the arrangement of the condensers a differenoe in level is
prOVided whioh permits the exoess condensate from the boiling
box of o. 1. condenser to flow continuously to the boiling box
of No.2. condenser end so on down the series, giving up its
lighter constituents in suooession, aooording to the inoreasing
boiling temperature to whioh it is submitted. The arrang8lllent
also permits the grantational flow of the light oondensates in
the No.1. boxes back to the boiling box of the preoeedins
oondensers. and the oondensates in the intermediate oOlllPartments
overflow end oasoade baok to the boiling boxes of the individual
oondensers. It will be seen from this oounter ourrent casoade
arrangement, whioh is entirely auto_tio in operation, that all
the lightest fraction may thus be oonoentrated in the lio. 1. box
of o. 1. oondenser and that all the highest boilins point oils
are conoentrated in the bollins box ( 0.8.) of o. 4. condenser
while different grad.s of Kerosenes, fuel oil or lubricatins base
are taken off from the intermediate co~artments.

:fractionation.

The extent of the fraotionation effeoted by this arrans-.ent

J
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~. be gauged from the Speoifio GraTities of the oilB reooTered
from the TariOUB 110:1:8. of the oondenBer when treating the
!asmanian Bhale.

Speoifl0 GraTit1e8 of !aamanian Shale.
Crude Oil from Condensers.

Condenser CondenBer CondenBer CondenBer.
Box 1 2 3 4.

1 .882 .840 .847 .866
2 .900 .856 .853 .888
4. .912 .866 .880 .897
6 .940 .915 .914 .925
8 .9110 .957 .970 .985

The UDB;vmetrioal charaoter of the figure8 frOIl No.1
oondenBer i8 due to the boiling box of thiB oondenBer not haTing
been in effeotiTe operation throughout the whole of the rUD. thuB
permitting the priaa17 TapOU%'8 to go forward into the oondenser

thout trapping, giTing the relatin17 higher graTit)' figure8
shown. It iB intended in larger Boale oontinuouB operation, to
aa1Dta1n the reapeotiTe temperatures of the boiling boxeB if
neoeBB&17 b)' mean8 of auxill&17 uternal heating. The
fraotionation shown in the aboTe figureB haB been effeoted entirel;V
b;V the exoeBB and latent heat in the TapOU%'8 ooming frOIl the retort.
!he figureB leaTe no doubt. howeTer. that under oontinuou8
oommeroial operation a oomplete fraotionation of the oil. aooording
to the boiling point of it~ariou8 oonBtituentB ma;v be effeoted.

~88eotJon of !pgler P1etillationB of EeooTered lraotion8.

The orude oil reoo~red throughout the te8t waB bulked into
four aain fraotion8 haTing the oharaoteriBtios shown in the table
attaohed.

The extent to which the fraotionation has been oarried in the
present test ma)' be olearl)' seen from these figures.

It will be ob8erTed that the disseotion of theBe figures ahow8
that 7~ of the No.1. Petrol. boiling under 1300 C. was oonoentrated
in the fraotion A. whioh oonBisted of 6~ of the total reooTered 011.
and that thiB fraotion oontained onl)' 4"1> of the oil boiling OTer
3000 C. On the other hand fraotlon D contains none of the No.1.
Petrol and onl)' .52 of the No.2. Petrol. It oODsiBtB ohiefl;V of
high boiling point oils and oontainB OTer 95% of the oil boiling
OTer 3000 C.

The differenoe in the peroentage of the low-bolling-point
fraotion In the oaJ l1ated oomposition of the crude oil as oompared
with the Engler dete~lnatlon of the orude 011 produoed under
laboratar)' oonditions iB due to the oomparatiTe ineffieno)' of the
plant oondenser as oompared with the laboratcr7 oondenBer. Thi.
4eficieno)' would of course, be proTided for in a oo..ercial plant



iChar ics of Recovered Fractions.

'f Orude Oil.
Specific Gravity.
Engler Di st illat ion.
Under 1600 O. ) Petrol

" 1750 C. )
" 2500 C.) Kerosene.
11 3000 C.)

Over 3000 C. Fuel Oil and Pitch.
I.D.P. 600 C.

Fract iolJ, A.
6. O/~

.855

,.

Fraction B.
;3. 33~;
.880

J]'ract io:q. C.
7 • 335~

.92"

2. O/~
5. O'}~

42. Or~
21. O;ro
30. O'}~

Fraction ,D.
83.347'

.962"

.39

.66

3.622.2

60.76

12

30

2.5.47

18.4414.92

UnQer 2500 C. Under 3000 C. Over 3000 C.
Ent;;l e:-::r;-:;°i~"',";'.."0o;:::ti:-a;:;-l'iT'(;j)'i-;:;s:;::-t-::r~i-_+CE;::n:-:g::;li':e~;r:;;r"",,::-,"-~f' ":ot;:-;::a~l"f, ,,)""":I'<::0::;:t:-:::a:;1;-+-;E"i':'n:-i2'::",1~e:"r::-r=1 "'rr;T-=oT.t-=a'l-r-,/\7"';un~;-:o:":lt~a:"'l""l

I ?' 0 i.:::l.:...-+-=b,-"u",t-=i:::o",n""'-j---</c:.'''_+_-"O;::i;::l.:..,-+,::];,",,'r:.:a:.oc,,-,t~i,,-,o,-,n.:::.'f-_;;lC:·' '_-+_-..:O:.=i=-=l,-,.~ :&'ract ion.. .

10 .60 3.2 4 .24

.40

;, C:ot..al
j<'r{wt i on

4.58

Dissect ion of En,gler Dist illat ion of Recovered Fract ion.

1.34EnR;ler.

B.

A. .855 6.0 17.0 1.02 76.1 44.0 2.64 57.6 25 1.50 10.1

.880 3.33 5.0 .17 12.7 34.3 1.13 24.6 35 1.17 7.8 14

C. .920 7.33 2.0 .15 11.2 5.0 .37 8.1 42.0 3.@8 20.7 21 1.54 8.4

D. 1__. 9_6_2_'--__8,3_.3_4_"_--'-__"-_--' '-- --'-__• _iii-,-__._4_4-:..__9_._7_-,-_.1_1_._0_.:..-_'iJ_.1_7---.:_6_1_._4_.:..-_1_9_.:-.1_b_._8_3--:.__8_5_.9_.....:...__6_9_.5.....:..._5_7_._9_2_'-,--_9_5_t_3_3-t

ICalculat ed

1
i

l!'ract ions A, Band C = 16. 66'}Z of s"ot al crude oil.
Contain all oil Boiling under 1000 C.

It 92.5 of oil boiling under 1750 C.

Fractions A and B = 9.33'}~ of Total crude oil.

contain 88.8~ of oil Boiling under 1300 C,
If 83.7/'6 If I1 n n 1750 e.l••
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COJIIIIercial Aspect of our R.fJ=p1pg Proposals.

In commercial pra tl0. With a fUl17 equipped condenser s.ction
the temperatures of the boiling box.s .cud be maintained as follo..

lio. 1.
lio. 2.
1"0. 3.
No.4.

Condenser
"
"
"

1500 C.
22~0 C.
272\0 C.
3500 C.

Practically all of the heat nec.ssary to maintain these
temperatures woud b. oonvey.d by means of the Tapours direct
frca the retort. !h. plant desip. how.v.r. would provide for
additional heat to b. appli.d to the "boiling boxes" should suoh
be found neoessary for the proo.ss. In this aaDD.r with the
oond.nser equipp.d ae suggest.d the following compl.tely
fraotionated oils woud be r.oovered direot from the Skal. in on.
operation.

Fraotion. B.P. Remark.
Xo. 1. P.trol Und.r 1300 C. Semi-Refined.
1"0. 2. " lZOo - 1750 " "
• 0. 1. X.ros.n• 1'12\0 - 2600 " " "
10. 2 " 2600 _ 3000 " "
hel Oil or Suffioi.ntly r.fined or
LUbrioating Base. 3000 - 3:50° ruel Oil purpo••••
Pitoh Onr 3:500 C. Mark.tabl. ae suoh.

The amount of sUbsequ.nt refining which would b. n.o••sary
to make marketable produots of those fraotions which are mark.d
.emi-refined has not y.t b••n determined but laboratory work on
the oils produo.d in this t ••t indioate that they would require
only filtration through baUXite. silioa gel or oth.r a.oolourising
aedium to put them in a condition suitable for the market.

The tuel oil and the pitch fraotion may be mark.ted as noh
immediately on produotion.

It will be s.en therefore that the adoption of this prooess of
retorting and immediate fraotionation, would insure a reduotion in
the capitalisation oosts of refining plant by some 8~ as oompare'
with the ordinary methods of treatment whiob depend upon the
produoti of one bulk orude oil. In addition the operating
oost. of refining are praotically eltm1nated.

The stat_ants made in the preceeding paragraph, are based
on the results obtain.d at our ambley Plant and from th.se results
we consider that the refining plant woud be limited to apparatus
for the handling of the sorubber 011 for the reconry of the light
spirit, and a filtering .eotion for the treatment of the produots
reoovered from the main oondensers.

ProTtd.... of course, that it 18 not deo14ed to undertake the
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manufacture of lubricating oils in which case the necessary
refining plant for this purpose would have to be installed.

Our proposals in connection with the refining of the oil
will be seen more clearly from an examination of the oil samples
which accompany this report.

Samples A, B, C and ~ represent the four main fractions into
which the crude oil haa been diTtd.d.

Samples A 1. and A 2.
distillation of sample A.
w~ would expect to recover
conditions.

have been obtail.ed b;y one laboratory
It is in this stage of refinement that

these oils under continuous operating

Samples A 3. and A 4. have resulted from the redistillation
of A 1. and 2. Samples A 5. nd. 6. are fractions 1. nd
A 2•. hich have been given 1% acid treatment and redistilled.
These frcctions re resent refined spirits of g od quality.

It ill e seen that the amount of refining necessary to
produce refined spirit is very little and the reEulte indic te that
this may be conEiderably reduced on practice.

The possibility of producing clean oils direct from fractions
A 1 and A 2. by lneans of bauxite or silica gel filtration has not
yet been fully investi ated. Preliminary results, however. using
a bauxite sample of indifferent qU~lity indicate that the colour of
these oils may be completely removed by such treatment.

M1p.*AA Costs.

For the pfhpose of this report I have esti. ated 8/- per ton
as the cost of mining 500 tons .er day of the Tasmanian shale and
and delivery to the breaker station hoppers.

For the purpose of reakinct toothed rools should be installed
of a ca acity sufficient to handle in one shift all the shale
reqUired for the 24 hours operation.

The shale would broken to a maximum size of 6 inches and
stored, to be drawn as reqUired, from the breaker station bins.

Tr.e cost of breaking as indicated would not exceed 3d per ton.
Per ton shale.

ining . . . . . . . . . . . . . . . . . . . • • . • . • • . . 8. O.
Breaking. • • . . . . • . • . . . . . . • . • • • • • . • . . • 3.

Retorting Costs.

Under this heading will be included all working charges
inoidental to handling 500 tons per day of the broken shale from
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the breaker station bins to the retort and for the disposal of
the spent residue to the dumps.

These charges are naturally dependant to a large extent
upon the general lay-out and design of the plant. The scheme
in mind. howeTer. presupposes that it will not be possible to
seoure a gran. ty flow of the material through the plant. but
that 80me means of eleTating to the retort feed hoppers will
haTe to be proTided for and also that it will be neoessary to
stack the residue aboTe the preTalling leTel of the country.
These charges for handl.ing. vb. ich would T8ry aocording to the
.ethod adopted, while not strictly retorting charges. are best
inoluded under this heading.

Per
Cost of conTeying to and charging Retorts.
RetortU!,g.
J:'allour:4 men per 8 hr. shift at 15/-

3 Yore-en at 20/­
Power. 10 h.p at 2d per h.p.h.
Ste.. to Retort.
Ii • Il Charges. -t OTerhead
• Laboratory. Lighting Charges etc.
!taposal of Residue.

Copdensing Charges.

ton shale.
o - 2

0-6
1
1

1.- 0
2

2. o.

Two men per shift with the superT1sion of the foreman would
be suffioient for the oontrol of the condensing section of the
plant. In addition to the labour charges there would also be
the cost of operating the fan which would be chargeable under
this heading.

-

Labour. 6 men at 15/-
Power. 3 h.p. at 2d per 1 h.p.h.
SuperT1sion. Laboratory R Be Il.

Per ton shale.
2-
.25
.75,-

-
Refining.

• Charges under this heading would be contingent on the
marketing conditione decided upon. It ie antioipated that under
eteady running conditions it will be possible to produoe so.e ~
of the 011 in Petrol and Burning 011 fraotions whioh would require
only little 81lbsequent refining treatment to be made of marketable
quality.

The cOBt of 81lch treatment which 11&7 in an extreme caBe
inolude a light aoid treatment one distillation and bauxite
filtration. should not exoeed id. per gallon. Thus on a reooTer7
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of 12 gallons per ton of these fractions the cost wculd be 6d
per ton shale.

Refining Costs. Light Fractions.

In addition to the above refining costs would have to be
included the cost of recovering and refining the light spirit
from the fixed gas. I

This spirit is recovered by scrubbing the gas in a tower
by means of heavy oils which act as a medium for absorbing the
light hydrocarbons. The spirit being sUbsequently recovered
from the heavy 011 by steaming. The proce8s 18 continuou8 and
simple in operation.

Acourate data for estimating the cost of recovering the spirit
from the gas of the 'l'a8Dlsllian shale i8 not available. since
absorption apparatus for this purpoee has not been installed at
our Wembley Plant.

We should expect. however. that the oil to be recovered in
this manner would amount to some 3 gallons per ton of shale
treated. ~e oost of operating this section of the plant and of
refining the recovered spi1'1t would not exceed 2d per ton 8hale.

We therefore have.

Refining of Petrol and Kerosene Fractions.
and Recovery of Scrubber Spirit.

S1!JIlIl8 ry of Working Costs.

Per ton shale.

8d.

ll1n1ng and Breaking.
Retorting.
Condensing.
Refining.

'l'otal orking Costs.

Per ton shale.

8. 3.
2. O.

3.
8.

11. 2.

Capitalisation.

The following figures are given as a rough estimation of the
oapital outlay involved in oommencing operations on a 500 ton a
day basi. in faNDellia. !hese figures are based on Rangoon oosts
of l18Dufaoture and their applioation to Taemad'lan cond!tioH. in
the absence of detailed drawings and speoification. ma7 be
entirely 1l1B1....ing. We therefore do not TOuoh tor their
acouraoy and the estimate i8 given here merely as a .....81s on wh10ll
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to estimate the oapitalisation oharges, interest, amortisation and
insuranoe, ohargeable against operating oosts.

laning Plant.
Power & Boiler Plant.
Breaker Station and Transport.
Retort Plant.
Condenser Plant.
Sorubbers.
Refining Plant.
Cooperage Cannill8 Plant.
Sto rage Tanks.
Laborator,v and Unforeseen.
Ereotion.

£10.000
10.000
1,500

20.000
5.000
1.000
5.000
3.000
1.500
3.000
5.000

£&5.000

.Amortisation.

Asslllll1ng an aTerage amortisation oharge of l~ on the whole
of the above oapital outlay. then we have a sum of £6.500 per
annum ohargeable against operating oosts. On an average daily
throughput of 500 tons, assuming 300 days as a working year the
annual throughput of the plant would be 150.000 tons. The
amortisation charge therefore works out at -

Per ton shale.
Amortisktion. 10.4 d.

Interest.

Allaring interest at 8% on an invested oapital of £65.000 we
have a sum of £5,200 per annum ohargeable against operating oosts
or:-

Interest oharge.

Insurance.

Per ton shale.
8.3

Assuming a valuation of £5000 for insuranoe purposes as the
above oapitalUation and a premium of 5'f, on the plant we arrive
at a sum of £1250 ohargeable against operating oost or:-

Per ton shale.
Insuranoe. .' 4d

Working Oosts.
Total Operating Costs.
Add Marketing and Selling

Total

Amortisation.
Intereat.
Insuranoe.

Summary of Capital Charges Again,t Operating.
Per ton shale.

10.4 d
8.3
4.0

1. 10.'
11. 2
13. 0.'1

Charges. 1. 6
14, 6.7
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I.!timation of Profit.

A reoent issue of the Melbourne "Age" indiaates the following
prioes as prevailing in Australia.

Motor Spirit.
Kerosene.

2. 6. per gallon.
1. 8." "

Gross Value of Reoovered Produots from 1 ton of Shale.

Estimating on the reoovery of 42 gallons of oil direot and
3 gallons 0 f scrubber spirit and basing our oaloulations on the
Engler determination of the orude oil oomposition we have.

For the purpose of this report the following prioes are taken
as &\basis of oaloulation.

Motor Spirit. 2. O. per gallon.
Kerosene. 1. 4 " "
hel 011. £5. O. O. " ton.
Pitoh. £3. O. O. n "

6. O.
5. 6.

11. 6.
12. 9.
1. 5.3'. 2.

1. 17. 2.
14. 7.

1. 2. 7.

3 gals at 2/­
2.73 gals. at 2/­
8.61 n "1/4
25.2 n "£5.
5.46" n £3.

Total Operating Costs.
Estimated Profit.

Sorubber Petrol.
Ho. 1 and 2 Petrol.6.5 •
Kerosene. 20.5~
hel Oil. 60.~
Pitoh. l3.~

Conolusion.

The shale as broken by hand at emb1ey was somewhat irregular
in size. On this aooount some of the larger pieoes (exoeeding 4"
in sisel contained a oore of semi-treated material. This, together
with the slight ineffioienoy of the oondenser has had the effeot
of reduoing the reoovery.

With meohanioally broken shale and with the conditions of
treatment set to treat pieces of maximum sise, and with a completely
equipped oondensing plaut, these souroes of 10 would be eliminated
and we would expect to recover, under wo rking conditions, some 9~
of the oil content as indioated by laboratory determination.

The shale is partioularly suitable for treatment in our retort
and the reoovered oil is of a charaoter whioh lends itself readily
to our system of fraotionation. We have, therefore, no doubt that
our plant oan be adapted to handle any daily tonnage whioh may be



required.

l ~
~. r

The method Gf refining suggested in this report eliminates the
faotor of refining losses.

The fuel oil fraction and pitch should be marketable as 8uoh
~ direct from the condensers. Laooratory work indicates that the

Kerosene ar.d ?etrol fractions may be refined ithout acid treetment.
Should acid treatment prove necessary then the lig"t acid tars
produced could, after treatment for the recovery of the spent acid
be incorporated in &nd sold with the fuel oil fraction.

It is anticipated, however, that filtration treatment will
be Eufficient for the refining of the light fractionc, in whioh oase
the extracted imp~re oils recovered in regenerating the filtering
material, should find a ready market as fuel oil.

The margin of profit shown in the report leaves no doubt that
the industry should be highly profitable on any thing like the
prevailing prioes for otor Spirit, Kerosene, Fuel Oil and Pitoh.

][ineral Oils Extraction Limited.

General Manager.
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There have been various rumours regarding the Iresence of

gold in the Tasmanian ~hale and it occurred to us that if gold
in any appreoiable quantity existed in the ~hale it would probably
be associated with the pebbles whioh are soattered throughout
the shale and hieh show oonsiderable si ns of secondary
mineralization. Any SUbsequent effort to make use of the shale
residue for the ~anufaoture of cement or other purposes would
necessitate the lreliminar~ removal of the pebbles and therefore
a possible concentration of gold values.

In order to investicate this oint a se pIe ,of t e pebbles
broken from the sh Ie. 'as sent to essrs. ~ulman & Picard for
assay. Their report which is attached. shows only a trace of
gold and 2 dwt. 15 gts. silver per ton. The proposition therefore
has no commercial value and the matter is mentioned merely as of
academic interest.

Appendix 2.

It ha5 Deen discovered that the shs.le residue pos5esses
certain ~roperties of a physic~l -chemical character hich give
it a valueuite apart from any other purpose which has been
suggested for its use.

This matter r.hich we regard as of considerable importance
has not ~et been fully investigated. ~ork is still in progress
however.nd Ie will communic~te ith ou further in this connection
when m re conclusive data has been 0 tained.
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