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THE KING ISLAND SCHEuLITE MINE, GRASSY,
KING ISLAND TASMANTA.,

”~

L Te INTRODUCTION.

In the yaars immediately preceding the present war, 75 per
cent. of the world's production of tungsten concentrates came from
southeast Asia; approximatcly 50 per ccnt. came from China. This
production consisted almost wholly of wolfram. With thc cntry of
Japan into the war in 1941 and its occupction of Indo—Chlna Thailond

- and Burmty thesc supplics were cut off from the United Nﬂtlons.

This cossotion of supplics mdde it nccessary that all countrics
anmongst the Unitcd Nations should moke intensive beOTtn to incroeonc
th01r productlon of tungsten orcs and concentrates,

In Australia, the effort was necéssary in order thﬂt as
much tungsten concentrate’ as possible could, after domestic require-
ments were satisfied, be exported to Grm't Britoin ond Lhe United | i
Stotes of America. ~ =

LT SN

In orde.s to arronge for incretsed production of metul and -
minerals (Includlno those of tungsten) in Austrclic, the functions oﬂ‘“f
the Commonweclth Coppner and Bauxito Committee were chonged ‘éorly in Vi
1942 cond its name altercd to the Commonwo(lth Mincrals Committec. ~?
One of its members, MrsJsMalcolm Newman, wa ’LmD01ntod Controller of "~
Minerals Productione. In September, 1942, Dcpou Controller, ilr.
G.Llnde”“* Cl rk, WC.S. ;pp01nted.

r'"

As the Klng Island- Scheellte Mine was (and 5ti11 1f) the
largest producer of tungsten concontrqtos in Australia, the poss.-
ibilities of 1ncreased production . from that mine werc amonn the firsy
to be 00081dercd.‘. Arrungemonuo werc made by the Mincrals Committeo
and the Controller of Mincrols Production for Mre Mo Ao Mawby (Membor
of the Committecc) of the Zine. Corporﬁtlon and MreP.B,Nyc, Assistont
Conmonwcalth Geological Adviseri, to visit ond rcport on *hc King
Island Scheelite ¢ nd othcr tungsten mincs in Tasmonife. . - The visit
was made during April and their rcoport wos submitted to .the mecting
of thc Minerals Committcee on 1lhth ond 15th Moy, 19L2. In thecir
report, Messrs Mawby ond Nye recommended that gcolorical and geo- s
physical surveys of the mine and deposit be made and that o drlllIngut
campoign based upon the results of those surveys be conducted. Thesce’.:
surveys were made and the drilling carrdied out, togethcr with scever—
2l other investigationse. The general -position regerding all R

‘surveys, investigations, etc. 1s dcscribed belowe.

Geological. Surveyse The first geological survey was conducted.:
by Q.Jd.Handerson, Field Geologlot, of the Tasmanian Mines! Departmenv,‘
and P.B.Nye during three weeks in June~-July, 19.2. Subsequent e
detailed surveys were mede by P.B.Nye and C.L.EKnight ‘during the pro-
gress of the drilling campailgn between October, 9u° and May, 19.L3.

Drilling Campzign.. Based ol the results of the first geological.
survey, & scheme for & drilling campaign wes drown up by P.B.Nye in.
September, 1942. The objective was to prove sufficient ore resgrves
to justify increased production farwar purposess The arrangements .
for the drilling were made by lMre.GeLindesay Clark, Deputy Controller
of linerals Production, and £3,000 was alloceted on a £1 for £1
besis with the Companye The drilling was carried out under
contract by Boyles Bros. between October, 1942, and May, 1943.
Thirty-five holes, including thirty-two inclined holes and three “ud
vertical holes, were drilled during that periode The original .
ascheme provided for twenty-three holes on four lines (1 to L of
Plate 3). This scheme was slightly modificed and o totel of ninew
teen holes werce drilled on those linese. Of the remaining sixteen
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-holes, four were drilled to the west of the No.l line and twelve to
the east of the No.l line. All except four of these sixteen holes
were financed solcly by the King Island Scheclitc N.L.

Logging and Sempling of Drill Corcse All the work involved in
the logging and sampling of the drill cores and. sludges was conducted
by CeL.Knight at the mine during the drilling operations.

Assaying. By arrangement, the greater part of the assaying of the -
core and sludge samples was carried out by Mr.J.G.Hort in the Melb- o
ourne University Ore—Dresolng Laboratory of the Council for Scientific
and Industrial Researche The assaying of. cores from three holes was -
-done by MreWe SteCeManson, Chief Chemist and’ 1 Metallurglot, in the ¢
Tesmonian Mines Department Loboratory.

T R ' '

Fluorescence in Ultra-Violet Light. - Durlng the ‘early part of 19u2
Mred.M.Rayner, Chier Geophysicist, Mineral Resources Survey Branch,
conducted investigations into the fluorescence of scheclite under
ulktra-violet light and it was declded to import Mineralight V.42
lamps. The first Minercolight lamp imported was taken immediately to
King Island and used there during the drilling campaigne All eores
were examined under it by CeL.Knight and quick visual estimates of the
W03 eontents were made.: The results of subsequent assays indicated
that these preliminary estimates were reasonably reliable for most of
the core samples. - The lamp was particularly useful in determining
- for sampling purposes the limits of high~grade, medium grade, low
grade and barren bandse. The Mineralight lamp was also made cvailable
to the Mine Manager to facilitate the working of .the scheelite. deposit,
and is still in usee. It wes steted that the use of the lamp reduced
the time necessary for the Quarry Foremon to determine working faces
for ore to a froaction of that required without the lamp. a

Geophysical Surveye A magnetic survey of the open-cut and the
adgqcent country was made by L.A.Richardson, Geophysicist, of this :
Branch in June-Jduly, 1942, The results of this survey will be de- e
scribed: in a separate reporte A magnetic anomaly of high intensity
was obtained on the hangingwall side of the scheelite deposit and as
it crose from a bed of rock pearallel to the deposit it forms an
important marker. Unfortunately it hos an abrupt termination at . its
western end - the direction in which it could be usced to indicate the
possible position of the ore zone =~ and the geological significance
of this termination is not known. . It is, therefore, not certain
whether the western extension could be 1ndlcﬂted, but further surveys
are woarranteds .

Core Orientation. In order to determine the orientation of the
cores apnd thus enable the amount and direction of dip to be determined
in doubtful cases, a maghetic method of investigetion was developed
“and used by L.A.Richardson. The results generally confirmed the -
interpretations of strike and dip based on geological evidencee

Mineragraphic and‘Petrological Determinationse. Specimens of
rocks and ores werec determined by DreFeLeStillwell, Mineragraphist
Council for Scientific and Industrial Research (Report,No.25l,l9423.
Other petrological determinations both in hand specimens and under the
microscope were made by Ce.L.Knight. The determinations of LeLeWater-
house (1916) were also used, pcrtlcul wrly during the ecrly stages of
the investigation.

Calculations of Amounts and Grades of Oree All calculotions were
made in the Mineral Rosourceu Survey Branch, chiefly by Mrs.N, H.
Ludbrooks .
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Topogranhic Surveys. During June=July, L.AsRichardson laid down
the baseline and traverses. for the geophysical survey. Stations on
these traverse lines were used as control points in the geological:
surveys. and formed the basis,of the grid shown on mine planse L.A.

;Rlchardoon and, later, CeLs Knlnht détermined rcduced levels -of the
drlll holes and pther flACd points. :

During December, G.E.Smith and L.Wobborlej of the En@lncor—

Llng School, University of Melbourhe, wade & topogriphic survey of. tho

flat country to the north of the prcuent tr ctment mille

In Februory and Karch, 1943, D.R.chklnuon, Extcnsion

" Officer of the Tasmanian Mines Deportment, made o comprchcensive topo—

grhphlc ourVOJ arotnd the minec for cn01noor1ng PUrpoOSCSe
' The re ducmd Alevels detormined by tho qbove 1nvost1gatoru
were uscd in the drawing of oontour .

Some unavoidable aeldy occurred in the. assaying of tho
samples Tor the last seven drill holes and results were not received
until September, 1943. The completion of this report which is based
upon the field surveys and the information obtﬁlnod during thce drill-
ing campaign, was delayed until all the assapriresults werc rcccivede
Progress reports werc preparcd in SOPtcmbcr and November, 1942, cnd

Pobruary -and April, 94).

IT. LOCATION@;AQCESS AND_LEASES..
(8ec Plate 1)

King Island is situated at the .western cnd of Bass Stroit
and forms part of the State of Tasmanio. The King Island Scheclite
minc is situnted ot Grcssy on the southoostorn coqbt of the islond.

Accoos to the mine is gained by road (16 m:les in length)
from Gurrie, a township and port on the western side of the island.,
There is a shipping service between Currie, Melbourne and Tasmanian
ports, "but only small vessels-can.enter the port. "Owing  to the

- unsheltered nature of the port, the regularity OL the scervice is
- greatly affected by adverse weather conditionse ~ Curric is also

eonnceted with Melbourne end Tasmania by an air sorV1cc with, in
normeal tlmc threc trips per weck cach way.

The mine and Currie are connected by road with Narocoopq a
port on the eas tern coaste. This vort is exposed but only affected
by easterly weather. . The depth of the woter-is greeter thon at
Currie and lurger vessel can berth at the pler.

There 1s no. equ¢pment for handling CWrgo on the piers at
Gurrle and Noracoops. and the ship'!s geor has to be used. The small
vessels at Currie can 1ift loads up -te 5 or 6. tons, but the larger

"vessels which can enter Naradoopa would be cannble of lifting 1ogds

up to 10 or 11 tons.

The mine is worked by the King dsland ocheolltc N Lo This
Qompony holds mineral leases 220P/il of 218 acres, 219P/M of 53 ceres,

'11988/M. of 10 aores, and 10W/L1 of 1 ccre cnd o woter right ()933/W)

on the Grsssy River.:

III.  PREVIOUS LITERATURE.-

Previous reports .on this mine include printed Govermmental
reports, typewritten Govermmental reports and typewritten private
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reports ‘'of mining engineers.  The following list contains all known
reports on the mine. ’

Debenham,F, , Notes on the Geology of King Iulwnd Bass Strait,
Proc. Roy.Soo.N‘S Tie s VOLleXLIV, 1910 (pr1nted),pp.56o-576.

Waterhouse,LeLs, Tungsten and Molyhdenum, Port 11T, King Island.
: Tas.Geols SUrve yMineral Resources Noel,1916 (printed).

Lavéfs,Herbert.« Notes on Tungsten with Reforence to King Island
Scheelite Treatment and Assays of Low Grade Matcoriale
ProceAusts .M. M, New Scries No.u5,1921 (prlﬂtod),pp.lOl—
152,

Nye,P B., Report on -the King Island Scheellto Depoolts and Boring
- . - Campaign to Test Sames'. Td «Gools Surve ;1934 (typewritten).

Nye,P B., King Island Scheellue D89081t. ChemsInge & MineReview,
VoleXXVII, Noe%13, 8th Octe,1934 (printed),ppell=~16s

Conder,Hartwell, Grassy Scheelite Mine, Klng Island, 1935,
(private and typewritten).

Hitchecock,W.E., King Island Scneellte Developmant Nu.L.y ocheellte
Mine, Grassy, King Island, Pasmenia, 1935 (private and
typewritten).

Hort,J.Gs & Greenwood,Neill,J., Treatment of Scheelite Ore from
King Island, Tesménic, C,3.I.R. and Unive Melbe, Ore-
Dressing Investigation No.869 12th October, 1937
(duplicated).

Hart,J.Ge & Greenwood,Neill J., Trectment of. Products from the
- King Island Scheelite Mine, King Island, Tasmanla,

- Co8.L.Re and Unive Melb.,. Ore—Dres>1n? Investigotions
Nos.125, 126 and 127, 25th July, 1939 (dupllcated)

.Stlllwoll, Frank L., Table Toailings of Scheclite Ore from klng
: - Islend, Tasmenias Ce.S.L.R. Mineragraphic Investigations
Report .No,157, 12th July, 1939 (dupllcated). ~

4'St111well, Frank Le, Note on the Composition. of King Is WLhd
Scheelites C.S.I.R, MlnerqOPdphLC IHVEDtlfdthnu Report
N0e200, 30th Novenber, 1940 (duplicated).

"Hert,J.G, & DunkingH.H., Dressing of Scheelite Concentrates from
the King Island 3cheelite Mine, Grassy, King Islond.
CeSe IeRe and Unive Melbe Ore-~Dressing Inveuthdtlon Noe
181, 6th Deeember, 1940 (duplicated). .

MMWby,M.A. & Nye,P+Bey, King Island Scheelite Mine, Klnp Isl;nd,
‘Tasmonics. Commonwealth Minerals Committee, 2nd Moy,
1942 (dQuplicated).

Nye,P.Be, Preliminary Report on the King Islcond Scheclite Mine
(with special refcercnce to a proposcd boring compailszn)e.
MineReseSurvey,15th Septcmber, 1942 (typowrlttoﬁg.

Stillwell,Frank Ley, Rock Specimens from the Scheclite Minc and
*. theo Blsmuth Products Minc, King Islond, Tasmanlce
CeSeIeRe and Unive,yMclbe Mln”PC”rgoth Report Noe251,
16th September, 1942 (dupllc“tod). :

NycysPeBey Rcuort on Overburden ot the. King Islond Scheclite Mince
MineRESeSIWVe , 11th November, 1942 (typcwritten)

Iort,JeGe & Dunkin,H«Hs, On thc Prospects of Applying Flotation to
the King Islond Scheelitc Compeny's Ores with a Prelime
inary Survey of the Available Water Resources at King
Island, Bass Straite Ceb.IeRe and UniveMelbeOre~Dressing
Investigation Nos225,(issued as part of No.251)16th
Noveniber, 1942. (dupllcated)



He

b Hart,JeGe &'Dunkin,H.H., Investigations into the Mill Performance
: and Generel Lrewumment of the Ores at the King Island.
Scheelite Company's Mill at Grassy, King Island.
CoS.I.Re and Univelielbe Ore-Dres sing Investigation No.
o 25L,. Interim Report No.l, 16th Noverber, 19&2

) (duplicatoa) .
:‘wa . Nyé;P,B-, Prollmlnary‘Qeuovt Noes2 on thc King Islana Sohoellto
PN T Mlno, Min.Res.Surve, 2nd Pobruary, T1943 (tJDewrittcn)

~Nye,P.B., Ofrc "Resorves at King Island ¢ cheellte M1ne, MinsRese
~ourv., 28th Aprll, 1943 (typowrluten) L

‘Hart,J.G. &~Dunk1n,H.h., Investiga tlonu into the Mill Perform—
ance and General Treutmenb of the Ores at the King
Island Scheelite Company's Lill at Grassy, King Island.
CRUC IR T ‘CeSeI R. and UniveMelbe Ore~Drossing Investigation Noe
S ... 2Bl,. Intcrlm Poporu No.2, 1Lth June, 1943 (uuoLlcutcd)

CHart,;J.G. & Dunkln I h.q IﬂVLSolg tions into the 1iill Performe
S ance and General Trcetment of the Ores at the King
_ _ Islond Scheelite Company's Mill. at Gras sy, King Island,
S o .. CeSel.Re,and UniveMolbs Orc~Drossing Investigation -
h Noe251, . Interim chor Noe 3, 2nd August, 1943, =
(dupllcﬂth). : B

»

e : - - IVe o LIISTORY. ANDw OREIN s
e o (Soo Plate 2

oo o uchoollto was dlaCOVGde at Gra sy some timc prior to 1910
- as, in.that yea cbenhom (1910) reoported that the deposit of.
scheelite -had Dccn worlied for some timc, but that the vénturc had

. ... appearently lapscd for want of capitals. -There is no information

* . avallable as to the extent and scope of these early mine workings.
In 1916 L.L.Waterhouse stqted the t the denosits were discovercd by
- MreTom Farrcll and that they were aeveloond by the King Islcnd Pro-
specting Assocliation until 1916. In PcbruarJ, 1917, the hlng
Island ochcolltc Company, Ne Le, was formno to work thome. - This
~ bompény conducted active mining and troatment opcrotions from the
mlddlo of. 1917 to July, 1920, when duc to the greut decrcose in the
price of tungsten concentrate, operations bocﬂmo unnrofltbblo and
' the company:ceased working. ,

\N_~

S * In the middle of 193, Mr.w.J.Hltcncock became interested

Cavdn the deDQSlto and the King Island Scheelite Development Company
was formed.e In conJunctlon with the Department of Mines of

, Tasmanla, a drilling campaign was crronged and seven drill holes

‘were put down by that company during the lotter half of 193L. No
" further work woas conductad until 1978, when the present company
. (Kirg Island Scheelite, N.L.) wes formede Mining and trectment .
operations were commenced in 1933 and have continued without interr-
uptions..

e | - The discuvery by Mr,Farrell is reported to have been
situated -on the becch, and to be visible only when the tide‘is ex=
tremely Lowe It is also reportea that a'small amount of work was

. done near h1gh~watcr level, but the. site lS at present ecovercd by

» beach sand, and the worhlng is not visible. Immcdiately afterwards.

- a shaft was sunk at o place sbout 80 feet. inland cnd is said to have
eut the same Lorm@tlon. The formation hod o strike of cbout 300
“degrees and further prospecting by adits and shalts. was conductb&

“ fapther inlend and zlong the possible line of extension of the
"formotions < During the course of such work, some of the gornet
bodies thot have been worked in the open cut, were discovered. The
formation .on the boach was a verticcl one and quite distinct from



6o

the garnet bodies, and it is interesting to note that the prospecting
along its possible extension led to the discovery of the larger and
more important bodies. .

At the time of the visit of Mr.LeL.Waterhousc in 1916, tho
mine workings consisted of five adits (two of which had alrcady
collapsed), the approach to an adit and three shafts. During the
operations of the King Island Scheelite Company in 1916~1920, one of
the earlier adits (Waterhouse's No.2) was extcnded and four other
adits driven, one at Noa2 level, two at No.3 lcvel and onc ot bcach
level; at least twelve prospecting shafts were sunk; and an opcn
cut with two branches (North and West open cuts) wos oxXcavatbode Orce 4
breaking was conducted in the open cuts and the ore was trucked from
the Noe3 North and Nos3 West cdits. ‘ ' '

N

Wt

: - The present company extended the Noe3 North cdit, drove
adits at levels of approximately U5 feet and 170 feet, and recently
completed the driving of another ot the 90 foot level (Noe3). In
addition. it sank prospecting shafts A, B, C and D, and in 1941-42 had
21 vertical percussion drill holes put down,  the moximum depth of any
hole belng 100 feete., - The company has cXtended the open cut cnd has
cut benches at the 90, 120, 140 cnd 170 foot levels = the former 155
foot level is not being retained. ... In the opcn cut, mechanical
shovels are used to locd the orc and overburden into motor trucks
which transport the material to orc bin and mullock dwump rcspectivelye

Because Waterhpuse and Venn Brown (manager during 1917-1920)
numbered the adits differently and because of the additional adits
driven by the present company, it is decmed advisablc to draw up the
following suggested scheme for numbering the workings and levclse.

The tablc includes the nunberings by previous investigators, so that
rcady rcfercnocc can bc made to previous roports ond planse Some of
the older adits have been removed wholly or partly in the course of : '
mining, while others heve collapsed, and some are covered by dwipse. .y

e ot e st

e §

f . SUCGESTED SCHEME __ FORMER SCHEMES

-

Reduced . ‘i . € !
1 Level (hevel ¢ - T ‘ B
Portal Number : Adlt Numbers ° “Weéterhouse ' Venn Brown .
. Fto i‘ . . L ! ‘ le
172 doe § Completely removed by i Noe3-adit @ DNoel adit
o Y H mininge i : ;
1129 b.2 . Noe2  Noe2 2dit |- No.2 adit
f . (partly removed by mining) : : T
! ; ! , : : :
’ ! ¢  Completely removed by : - @ = ~ Adlt above .
; § t mininge L ‘ West opem |
; 3 ; ‘ : ; : cute {
f H + ~ , TR
[ 93 b3 ! Noe3 North , - | No.3 Level |
| B X - ' Northa ;
P92 § § -~ Centre. ; - ; - ; -
89 (appe )i i - West S - . Noe3 Level
: ey SE : A | Weste |
: i 7, {Partly removed and.remain- No.l aidt E No.3 adit | ..
: : '} der eollapsed) : S g J A
! -t > 3 S {
. L2 Il | Noel g - ; - *
H ) H . H
| T ) i . .
i 5 (app¢)ﬁ‘ 5 1 Noe5 ] - i Beach adit
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‘The two adits already collapsed at the time of Waterhouse "s
visit are not included. The upper one is at a level of approxime
ately 230 feet and is completely collapseds The lower adit (Venn
Brown shows two) is at a level of approximately 60 feet and is
ecollapsed and covered by dumps.

For the remainder of this report tho adits w111 “be rofcrrod

_“to by the nunbeors sugge tod “bovo.

L Tho above schemc could h&VC bocn oxtondod to the oxlsting
bonchcs and numbers given to the lattcr. However,- the existing -
benches: will bve destroyed by those which it is proposed to establish
in the larger scale opcrations, and no cdvantoge would have been
gaincde. The existing benches will, thercfore, be rcferrcd to by
thelr prescnt names, cege 170-fo0t benche  The reduced levels pf

. these benches: arce shown on Platc 2.

The new benches will prooably‘be at o, 7) and 1bO foot
levels W1th subsidiery ones for removal of overburden and. partlcul—
arly of sand overburdehe

For purposes of distinction, the shafts descrlbed by Water-
house have been given the corresvonding Roman numerals; those sunk

" by Venn Brown retein their Arabic numer‘ls, and those sunk by the

present company retoin the lcetters given thom.
S - To distingulsh the 1934 drill holes from the later ones,
they hove been given the corrcsponding Roman numcralse.: The 1941-42

and .1942-L3 drlll holes have been numbercd consceutively in Arabic
numcrﬂls. , )

V.  BRODUCTION.

The production durlng the two poriods of working, as

- . obtoined from the stotistics of the Department of ManS, Tesmanic, is
given in Tables 1 Lnd 2 , B

o Tablo 1e
: Yoaor § jOro concentratel Yicld of Aﬁﬁrox.-Valuo'{ Dividends.
 Treccted ; Produced {Concentrotei of Conccntrotep . |
i Tons - | Tons- Por Cents '} T
1917 4 b, 937 | 69 140 12,130 15,000
. T T T
1918 21,088 | 216 C 1le22 39,251 ~ 104,000
(1919 | 27,832 1. 199 . 0e71 | - 43,181 -.] 5,000
. : oo 4 e -
1;920"’ 13,853 ‘ ~ 105 - 0.76 117,905 5,000
&otal: 67,710 ~§ 589 Ave 0.87 112,470 25,000
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T”ble 2

Jeld of

value

Pariasionvpmveg=. Lol S

[ R - 0 ¥
Year Ora | Goncentrate ApproX,.
- . v freated . - Produced Concentrate of Poucentrwto
g T Wous fj ‘Tons Per cent.
|

9,705 30653 0s 31

£ £
: 6,193 "

| 3. |

warva ot ot i e ——

08,870 170.69 |

0459 |

. 33,301

275, 1.8 ; Ce?9

{ u9 120 15,625

1941 25,810 . 246,86 0e83 b2, 100 - TS - R
i H -, . N 0 !
‘ 4 - e e |
1942 ; 215.3% Lo 73353 i' N AAc;
’ ' ' . emamioa et e e e e
| , | o A | |
1943 .0 108.49 | i 37,600 | |
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Tahles 3 and l.

Mty e 0
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the latter

neriod arc

given in

5.
“ ...r._.. - rwn § <nmne & s ..._.:.:....,'4..:......,.‘.“-...».-. ..._ o e s cvm
Year } QOre 992?;ut0=aﬁﬁgg;g£ CARDTOX, Velug
;. Enced  lirgate coduecd ratc ! Qi
; g g C‘()llkJL,th
| T ’
!

. b . '

P I’ Ct_
O 'Y l!.6

31/1 /38‘_1

n’t/o : (_e =

L - s oy e oe ot — -
31/10/39 27,670 168 Oe 61

BRI ot R -t -

amvae -t

36,

STV .....‘., bt st i mrd =

51/10/40| 35,6001 223 o,6u E« 55, Lol i 01397 ,j
‘ %1/1o/u1, 29,190 204 o~7o : g uupz95 Loo11,191 {
i 3l/vﬁ/ el 32,2000 2u3 0.75 ‘i 97,118 58,756 !

Z1/10/U43: 29,710

81,721

Total: 160,215 ¢ 1,059 0 66 s
' = o e e e e
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In ddﬂlULOﬂ a toilinges re~t
gave the results shown in Table l.

reatment wmill was operatesd and .

i
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-Table. L.

Year | Tailings |Concentrato! Yield of | AQQPOXa Nett Profit!
Ended § Re~Treated | Produced Goncentratg 'Value of (without
o N Y Conoenirﬂto Depreciati
I T I PO , : .. 1& Income
) ! = NS L Tax_Charges)

| TTonE TTONE | Per Gente .| . % T o
31/10/40 1. 22,390 | .03BU. 0 0.16 o | 7,90k BTN TR
e -~ bt i - —— :
: 31/10/'41 t : 18,870 - 17 . 0909 '.3:7}4-1 1,996
| Totel: ul,26Q - ";'5223 SiAw 0012 '11,685 7,720

bt~y

U31ng Tables 1, 3 and u the total amount of ore treatod to
31/10/ug hag, thePGLOPO, heen 227,925 tons and from. it has.-been - i
obtained 1,700 ‘tons . of~scheellte ooncontrateq, tho uvoragc yicld - ua¢

4b01ng 0.75 per ccnto_

" GEOLOGY.

vI.
- 3 S .(Soe:P;ate§'1,3,q,6,7 and 9-12). R

; HiA.‘. Introduot;_g,

e

: L The rooks 1n thc minc worklngs and to the wcst, north and
northeast, arc chiefly hornfelses of the. Grassy scricse - To the
south=southwest and wost of ‘the mine, -those rocks.are intrudcd by
granite. Adjacent to - the granite~hornfels contact, the latter -are
intruded by numnerous dykes of. porphyry and aplitee. Over a large
part of the area the hornfelses and granite are overlaln by supel-
fiClQI depoclts of o&ﬂd, ete. of 1ocont nge. '

Because of thc 1avor of sQnd wnd tho well=-soiled nature of
the surface. in most places where the.sand. is 2bscnt, outorops of thc E
oldecr rocks arc scarcey -and determination of the goologlchl utructuro
outside the mine workings was rendered - impossible. in most places,
Exposures in the mine workings and ‘information chtained from: thc
cores of the diamond drill holes, however, made it- possible to deter-.
mine in some detall the" struoture in, and ncar, tho mine wor&lngs.'~-w

A.generﬂl uurfﬂoe ﬁeoloaical map of thc arca. io incluaed in

Eiato e

A surfece geologlcdl me)of the open eut and immedioate:.: %y
It includcs all surfacc geology

vicinity 1s shown on Plate 3e
available for inspection from Junc, 1942 to Mey, 1943.
sections are shown on Plotes L, 6
obtained from examinations.:of .the corcés from the drill holes, and
supplemented wherever possible:by informaetion from:-mapping on - the-
To make each secition complete and- contlnuous,

surface and in adits.

Gcologieal .
and 7 and arc based on inform;tioﬂ L

the geology between adjacent drill holes ond exposures has bcen ine
The level plans-on-Plates 9.0 12 arc based -almost ontirely
on the scetions and the :gecology between section lines has boen ine
It is unlikely, however, that infcrred geology will be

ferrecd.

forrcde

found to be much in crror.

The lorgest crrQrs

arc likely to bec

found in the positions of inferrcd boundaries between the two gradeu
of orc shown ﬁnd of tho culcito—hornfel

(1) 9., rele

Grassx S g;

. -

As indloated abOVe, the rocks of this series oocupy
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a large tract of country to the We t, north and northeast of the minee
Theyoare cqt ‘off. on the south by the granlte, the contact having a
general*wgsterly trend. ¢ 1~4-L. . ; : N
w2 g Nb.3 fault d1v1des the rocks 1nto two groups Whlch differ
lithologically from eachiothers This fault is a major one with a dlsw
Pplacement amounting to at least segveral hundred feet and the two groups
were originally W1dely separated stratigraphicallye North of the
Noe3 fault the rocks.in the scattered outcrops have a eommon strike of
gbout 30 degrees and a dip -of about -30. degrees to the southeast, and
apparently form part of one series. ' In thg¢ cxposures. of these rooks

in the mine workings, the predominant.-type is a.mossive whitc musgovitoe
quartzite, mpotted in places,.and with some. dark bands. ' On the shore
immediately north -of .the re-treatment.mill, there is a small outcrop‘qf
metamorphosed argillaceous sediments with a development of andalusite,
On the hill slopes 1,000 feet north and northeast!of the mine, dark,
bedded blotlteuhornfelses oupgpqp. . To the east and beyond the mouth

of the Grassy River, (lees higher: in‘the serles), conglomerate 1is: ‘
interbedded with dark hornfels, and, ‘farther olong the coast neay

Bold Head, the series includes volcanic rocks (probobly andesite)e If
there is no foulting or folding, the rocks in thls rcgion represcnt a
thickness of about 3,000 fcet of stratoe

On the southern side of the Noes3 foult there is an abrupt
change in strike cnd clso -in lithologye - The strikes ond dips are dee
seribed under Structural Geology (Section VIIe )e Here, &s on the
northern side, regionol and contoct metomorphism hove altered the
original rocks to hornfelses, but 'superinposcd on this chonge is the
effect of intense and consistent pyrometasomatism, accompanied by
scheelite minerallsatlon, of almost @ll beds within a defined stratie
graphic zone. @ This has resulted in the formation of a large variety
of hornfelses, in’ which aétinolite, biotite and gquartz are the domin—
ant minerals outside the mineralised zone, while garnet and pyroxene
are domlnant 1nside the mlnerallsod ZONGe

The diamond drllllng has established thc fact that therc is.
a. well—-defined succcssion of rocks across the mineralised zonce The
eompletc succession persists -throughout the known length (1,400 feet)
of the-‘deposit in the southern portion of the drilled area, = -In the !
northern portion, -the upper: beds have been rcmoved by overthrust
faulting. In most places in the mine workings,. the succession across
the mineralised zone is 1nterrupted by major faultse - In the few
places where the succession is not interrupted, it is p0531ble to
seleot two traverses along which exposures of the greater part of the.
zone can be seen in the open cut and the aditse One such traverse is
approximately along section 1line 13 and the other is about mldway bew
tWeen, and parallel to, scction llnes 11 and 12, ‘

Thls rePort is- concernod malnly with the rocks south of .the
Noe3 fault and partlculurlj with those of the mineralised zonee - They
represent a thickness of ahout 700 feet of which LOO feet is known ih

some detail from the results of! the diamond drllllng.  These rocks
are described in detall below. ~ I X

. (2) Rocks South of 1o 093" Fault. The succession and the rock types
W1ll "be Eescrl cd 1n oraer from the hanglngwall to the footwall sides

t

(a) HanrlngWall Roc@_.

(L) A1l outcrops of nornfels on the hanaingwall side of the
mineralised zone consist of massively bedded actinollite~hornfels and
biotite=hornfels. Spotted fine-grained biotite~hornfels outorops
near the stables, and drill holé Nos49 in the same general area passed
through actlnollte-hornfels, biotite-hornfels and spotted hornfels
similar to the above, - Outcrops-of-the shoré south fraom the tailings
mill aﬁe mainly of spoited biotite~hornfelse
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. On the ridge west of the’ gully 20 chains west from the open
out, outcrops and fragments of actinolite=hornfels are: well dlstrlb—
uted and ‘can be traced southwards to the O':r'am.te contact. .

(ii) Rocks above Noe8 Overthrust Foulte The rocks forming tho
overburdon in the open cut have been brought to their present-position
by the Noe8 overthrust foulte They rcprcsent some portion of the
rocks on the hangingwall side of the mlnerallsed ZOone, but thelr cxaot
horlzon is not knowne

Thesc rocks arcé exposed on the westorn and northorn faces off
;hetI%O—fﬁot bench and alonv the northern faces of the 155 and 170
00 enches

Where not minerclised the rock is soft -and generally “
foliated, and has been 1aont1ficd by<a$11woll (19&2) as & biotitee
actinolite«horntels.

Over the southwestern Dortlon of the luo-foot bench face,
mineralising solutions have altered the hornfels to o soft green rock.
whioh contains scheelites )

. In the weotern foce of the 1L40-foot bench, the strike is
about 280° and the dip’ Vertlcal. North of the Woe.2 foult,.the strike
and dip cannot be satisfactorily deteraned, but the dlp may be to the
south at moderate to hl”h °noles.

(1ii) Calcareous Hornlels. Drill hole No.h& nﬁssed through

-mbouﬁ 48 feoct of Llight colourga, thlnlj bodded, calecarcous hornfels: .
-of'.4 type somewhat diffcrcnt from those in the mineralised zones -The
;bottom of the hole ig approximctely 60 fset above the top of the i

pyroxcne—gqrnet-hornfels. The rocks arc interbedded with the -
ﬁctinollto—hornfgls describod in - (1) “bove qnd (1v) ‘belows

(iv) Actinolite-hornfels,  In the 1mmed1ate vicinity of the
hanglngwall of the mineralised zone,. the country rock is not exposed,
but was interseeted in all’ exoept one of ‘the southernmeost drill holes.
It consists typically. of & hard, fine—gralned, maos1ve, dark grey. to
black actinolite-~hornfels" w1ta no trace of beddinge ' © ‘In thin section,
pale green plcocliroie actinolite: and quﬂrtz mcke ‘up the bulk of the
rock, actinolite predonlnctlng. “Usually somc of the actinolite 1is:
idioblastics. Iron orc is obundante. = Biotite is, for the most part,
only a minor constituent, but in plﬂcos bocomes 1mportunt Cele 1n

It is considorod that ‘the actinbllto~hornfols was forméd by

.the metoamorphism of very thickly bcdded and fine=grained dolomitiec.

sandstones f”nerally with little or no wrglllaceous matter but wiuh a
hlcher content of the latter in some places. .

In the area north of the Nos.2 and 5 fcultb, and ‘in the

..v1cin1ty of section lines 2, 3 and u, there is & somewhet smaller

development of actinolitec-hornfels,’ . ‘It ‘occurs above the mineralised
rocks, but, as indicated abovec (in ii),the upper beds. of the normal
suceession have been removed by the No.8 fault, and its horizon is
rot. .guite analogous to that of the hangingwall actinolite~hornfels.
The rock 1s cxPosed on the road'between the 155 and 170-foot benches,
and above the latter, and was intersected in drill holes 24 and. 26, -
It iss o hard massive. actinolite~hornfels cont“lnlng biotite. It . is
possible that the formation of .the actinolite-~hornfels between the
155 and 170-foot benches . wac assoc1ated w1th the mineralisatione

Cb) Dyrorens—garie b-hpriafels (Hﬁnplngwall type) The: aotlno—

:j;ite..horbfels T undorlain by pyYOXene-garnci-nornfelss . Typical

sections are exposed in the eastern and southwestern ends of the. open
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cute.- .On the northern side:of the cut therg-is only.a minor develop=
ment bétween the ore-bearing.section and the overlylng actlnollte— g
hornfels. On.!the southern side, the thickness ranges up to.%2 feét,
but in most places is between 27 and L5 feet and averages 37 feete
The varietion: .in .thickness'is due. to- the irregulerity of the.upper
boundary. - The lower: boundary is” regulwr and Tollows a beddlng plane.

S In 1ts typlcﬁl developmont in the bouthorn 51de of thc opcn
cut, the rock is massive with no trace of bcddlng ﬁnd is’ very hard and
tough. It is light pinkish~brown and pale green in .colour, one or -
other colour prevailing ot different places, and it has a vitreous
appearances .= It clso has a finely mottled qppogrence due to the, Seg=.
regation of the two chief constituents into clusters of very small
greins.

: : In thin sectlon, grsnulﬁr gernct ﬂnd d'Opolde are scen to be
the predominant minerals with a little interstiticl quartz and calcite
and occasionally cloudy felspar. The gornet usually has numerous
minute inclusions. - Iron:ore- is olmost entirely lacking. Refractive
index determinotions indicate that some at least of the g“rnnb 1s
aluminouse .

‘A charocteristic feature of the rock is the presence of
drregularly: ovoid patches of. corgser grain sizeo These patches:
range in diameter from e fractlon of an inch to sSeveral 1ncheso
Quartz andfor calcite occupy the centreés and are separated from the
main rock by a fringe of brown garnet. An andlysis by Jor.Hart of
1ight brown garnet. from Qne vatch showed it to be grossulorite with
7+63 ver cents Fe203 replacing Al20z (Toble” 5, NooB) Mich af,the
gorhet isidarker thin the specimen - nclysod and prosumably hos o “higlhe
er Feo0z content and approaches androdite. = Stiliwell ’949, reépor ted
felspar-and wollastonite. from one patehe - The occurrence of scheelite
in the rock.is restricted. to these patches, in which it is commonly
present Qs relotlvely cogrse grglns on the garnet rim.

. In some places the pyroxene—gwrnet-hornfels 1ncludes relies
of the orlglnal actinolite~hornfels (from which 'it, we.s, formed), and,~
ih one.or two places, is represented for. the most padt oy only oLt
«ially altered actinolite-~hornfels.  The portion which most commenly
remained unaltered.lies about 10 feet above the bose, and one: purtlab
ular seh&stose bﬂnd 6. to 24 1nches wide ic.very persistents

. The couse of thls VgrlDbllltV is not altogether eppqrent."
Variations in the mineral composition of the actinclite-hornfels appe
ear to have had some effect, the presenco of biotite apparcnily in=
hibiting chonge to some extent. Probebly o more imporbtant foctor was
the amount ¢f pre-~minerclisction sheorlng in the actinolite=hcrnfels.
Where sueh shearing extended. into the ‘hornfels normally diove- the
pyroxene-garnet~hornfels,. diopside and, in some cases, gornet have,
developed up to as mueh s 25 feet above ‘the top of the latter. - The
uppsr portion of the pyroxene-gornegt—hornfels is marked in some drill.
holes by pre-minerclisation frecturlng, and brecciotion is common withe
‘in-whot is now the pyroxene—gornet-hornfglse . This provides’ evidence:
that movement played some pert Jn.the formLtlon ef the DYlOXOHO»
gwrnet—hornfele. . Cen

’ ! A ""‘ :
Vo

All degrees of alteratlonrare repreoented in the pyroxene-
garnet-hornfels. .The least altered type is an actinnliteo-hornfels.:
with green actinolite which has o more intenge colour and higher ab-
sorption thon the normal- qctlnollte ‘and therefore has o higher iron
contents The iron may have been derived from occesgory iron org press
ent in the actinolite~-hornfelse A more altered type is ‘the pale
green diop81de—h0rnﬂels with o smpll,garnst content, and which forms:
an cppreciable portion.of “the. ‘Wwholee  * ‘The: lepSldO develepaed at the
expense of the actinolite. . With. 1n0re1 e in tho gnrneb con+ont, the
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reported frOm pyrometﬂsomatlc deposits.

13,

typloal pyroxene-garnet-hornfels is formede The introduction of c¢cal-
cite accompanied the alteration. "

: The ovoid patches referred to above (pel2) are present even .
in the less altered types. . In the least altered type, the patchGS"ﬁ
econsist -of calcite bub in the more. altercd types the -ealcite is
surroundod by rings of grossularlte and diopsidc.  ~Scheellte ls PrGS=
ent in extremcly narrow veins of calcitc and also in the ov01d pntches,

'but only where the latter contain garnct.

(o) 'Ilbp Orebody.  The Dyroxene-garnet-hornfels has a shﬂrp
contact with the underlying coarse garmet-hornfels which, together
with as:much as ten feet of gsrnet—pyroxene-hornfels, etcs On its.
Epotw"ll 51de, constitutes the -op orebody. This orebody is & very

ersistent band with a thicknéss of about 30 feet in the central and
;eastern portions, but -is conS1aerably thlnner -in the -western extensioh
x (i) Garnet-Hornfelds In hand Spe01men the ‘gdrnet~hornfels is :
uniformly coarse ih-grain and almost black in -colours It contalns
interstltlal.quartz and ctlcite, not commonly consplcuous in hand
specimens ‘but promlnent in the cores, to which it gives a mottled’
appeardincds - -The gornet h&s orystal foces well developed against the
quartz.and calcites The description below is token_from the report
oy Stlllwéli (19u2)._ | SRR

-

Porme tibeiinie s e

. "These rocks con81st ess entlallv of ecoarse crystals of
w_proWn t0 grdenish-gdrnet carrying cfystdls of scheelite, and-
aceompanied by lesser amounts of calcite, epidote, zolsite,
quartz, diopside and green mica or actinolites They also
@nnmain a2 little scattered pyritee . The garnet crystals may
e 5 mme in diameter and show pronounced zoninge The depth1
of the colour in the garnet varies considerably and is ree
.Flected in the rocks which.appear brown or blacks  The. scheel-
ite grains frequently possess thelr crystal form and range in
size from 0.2 mme down t0 0405 mm.'' For the most part théy
oacur &8 inclusions in the garnet and are often numerouss
Oceasionally. they occur at. the margin of garnet and.calcite,
but they are rarely completely enclosed in the calcites . Om
the other hand they are sometimes abundant in the interstitial
“quartz . and still attain their erystal outlinese - The'quartz -
sometimes seems to have corroded the garnet along:zones ©lose
.to the margin of the garnet crystalse Numerous small patches
of greenish materlal, often pleochroie from grsen to brown,
are enclosed in the garnete In some cases patches are pscudoe
morphous: after diopside and may contain relics of the altered.
diopside. Some .of this material is fibrous green actinolite.
Some is ehlorltic and some may be biotitees Diopside may be
,prbsent asﬁscattered grainSQmuch smaller'than'the,garnstsﬂ;”

T T An analys;s of o Dlece of the quﬁrtz-free garnet<hornfels:
made oy J; G, Hart is 'given @s analysis 1, in Table 5e Two analyses
(3 and L)of garnet concentrates mide by He Lavers in 1921 are also
given and agrec closely. with thot by Herte. The garnet is almost
pure androadite.. This vericty of “‘garnet is the one most commonly

Do e '“u cope



] 1Ll-a

s coonTable Se e e e |
I N - 3 0 5 6 .-l . 7
810p. o 13648 3642 | 34e83 | 34e00 | 394l | 35495 | 39455 ..
f;:ﬁAlQCch, 1 6465 :;6}4 1284 | U4eOL | 13.3 12.4 'ludé““
Fex03 21e40 | 2047k - -‘,25 35 | 2be3l | . 7463 3 8.6 | 1450
FeO 3095|3425 | 172 1.26 | 5.10 2.6
Mno . 0.15] C0.17 1428 | 2,06 | 0.1 ) 0.6562' 0l
Cao 28,95 3041 [ 32,26 | 32461 | 27.5 | 36.5.] 29.9
g0 | 046 | 0.95 | Trace | 0.2 | 0.95 249 | 046
£ Nag0 . Nede | Nede”|"70417 | 0¢18 | mece | nede ' nide
. Kp0 . Nede | Nede | 1.10| 1.00 | nede Nede | Nede
riog Nede | nede | 0.26 o.3u*:”%ned.};fin.a,mf;?n.d.;rﬁ
Woy Nede | Nedp | mede | 0.26 | nod. 'I,-n.d.iiijn.d.
HO (hygro) - | =7 0403 | 0.02 | = 7 meds|.oneds
150 (combe)) = | =i li0.37]  0.36 ~ 4 imede ] nede
Igne10ss 2.6 | 2.95 ~ - 115 | Hedel!| 0675
Totals ,‘101.1“16@17»;'1003@1f'1oo.86v, 95.13‘?f37,q;j4 9548
“le Spe01men or q&;sz~;£ee,;arneu—hornlels from Top orebody,
3 southern 51de, lao-foot bench, analyolu by JeGe Hart 19&5-
2e Dark:narnet from gaynet~pyroxene~horn¢els, Botuom orebody

=" "Drill Hole No.53,,59, foet depth, analysis by J.G.Hart ,1903.

3.‘ Goarse garnet regects from electro—magnets, &HSIJSlS by H.
Laverog Ae Il .IVIL. NO.LLB, 1921; K o ta » «
e 'Fine garnet rejects from elec»ro—mgone%s,Jun 1ys;s by H.‘
. .. Lavers, A.I;M M., 1921« o - . SR -

5« Gornet from goarse, patch in Dyrerne~uu;neu~hornfel ‘sout h—
. ern side,lL40~foot" benCh, analysis Dby Je G.Hcft, 1943. \ ';
6o Garnet from thin seam in calcite=hornfels, Drlll Hole N0.52,

- 77 feet depths analysis by J.G.Hort, 19M3- ey r”:nw 'E
7e Light brown garnet: frdm oand in Bottom orebody,, below ﬂ#}”

Vaudeau's adlt, analysl bJ J.G.Hart, 19&3. .f .\~J;w,f
(1i) Calcite~Hornfelse In one place culclue-hornfels occurs
to the exclusion of garnei~hornfels. It was interseCted in the Noel
adit: and Drill Hole No.L3 .in the eastern end of the mine. It is a
ooarse~gra1ned white to '‘grey rock conolstlng very largcly OL GulClte
with'a minor emount of dlop51de, otc. , , L gL

(111) Garnct-?yroxanedﬁorn¢els, Lte, The footwall portlon;~“
about 7 feet wide, vearies in roclk type from place to place, but a
garnet-pyroxene~hornfels is the most eormon typee This section re- -
sembles the Bottom orebodys. ~

(&) Marker Bedse Under this heading is grouped a suite of horne
felses essentially non-garnetiferous and non-mlnefallsed, and constit~
uting a band about L3 feet thick between the Top and Bottom orebodiese
This band, like the Top orehbody above 1t, persists throughout the
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proved length of the mineralised zone, although it thins in the west=
.ern extension and looses, to a large extent, its characteristie
cross=section. It represents a +thin band in the rocks which was
affected only to a minor ‘degrec by the mineralising solutionss - The
two characteristic rock types are a grecn-spotted or Strecaked calcitew-
hornfels and a black biotite=quirtzitce The normal scction is as
follows = : R ' S Co

. (1) Biotite-Quartzite. A band of this rock, less than a foot
in thickness, commonly- forms the footwall of the Top orebody. This
band has been mapped in the open cut north and south of the Noe2
fault, in the No.3 west adit betwecn Nos.2 and 7 foults; and on the
northern side of the 90-foot bench north of the No.5 fault. Further,
several of the drill holes on the southern side of the drilled area
passed through it, domonstrating its remarkaoble persistences Mineore
alogigally it resenibles the main biotitc~quartzite Bond (see (iii)
bOlOW ,\'o .

(1i) Spotted Calcite-Hornfelss.  This type of hornfels is

. found in meny places between (i) and (iii); green pyroxene-hornfels
is commonly associated with it. It is usually grey and fine-grained

with characteristic green spots or irregulcr green streekse  The-

green mineral, in many instances, is soft and under the microscope is
gecn to be micaceous. Weathering rcduces the rock-to grey or browne
ish c¢lay, but the spots ere still discerniblce . At no other horizon,

- excepb in Drill Hole No.38, is this rock repeated.

(iii) Biotite-Quartzite. In the central portion of the miner-—
aliged zong, both north and south of No.2 fault, a bed of biotite-
quartzite approximately six feet thick forms the lowcr half of the
Marker bedse . In the eastcrn cnd, it splits into two or more narrow
bands with interlaminatcd caleite~hornfels, pyroxenes= Or pyroxencs
garnct-hornfelses and, in one or two placcs,; bands of orce R

. Typically the rock is black, finc-grainecd and fissile along
the original beddinge. The fissility is duc to the pardllel orlent-
ation of biotite flakes which impart a brilliant sheen to pieces. -

. broken’ along the bedding planes. More .siliceous and finer-grained
-types are found without marked parallelism of mica, .

* In thin section the Tock consists almost entirely of:-
biotite and quartz. with iron ore and, in some sectlons, small amounts
of diopside or actinolite. Strings of minute granules. indicate

" original bedding. B ( ‘

(e) Bottom Orebody. - The bottom orébody is that portion bf.the
mineralised zone between the overlying Marker beds and underlyling
Transition section. Actually the base of the orebody has bcen re-

- garded as being detérmined by the uppermost band of ummineralised

footwall-hornfelss - It is,well bedded and contains several types.of
hornfelsese ' Where the mineralised zone is not affected by the Noed
fault, iece in the southern part of the drilled arez, the thickness
ranges from 48 to 110 fecte. Where the zone is affected by the
Noe8 fault the thickness ranges down to nothinge T '

Except Ffor the bodies of calcite~hornfels (which have been
metamorphosed but not otherwise altered), most of these hornfelses

- eontain garnet, and, in probably 50 per cent. of‘the opebody{ garnet

preponderates..

The garnetw-bearing hornfelses renge in mineral composition
from coarse blackish-brown garnct-hornfels, similar to that of the
Tip orebody, to @ fine~grained almost vitreous rock of greenish

. golour with gernebt subordinate to diopside. An intermediate type

of finer. grain than the op orebody, and with a slightly greenish
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tinge, due to the presencc of- LlOpSlde, actinolitc and perhops green
garnet, is the most common type and to bhlS, in core logging, thc nomc
gqrnet—pyroxene-horafels was applicde = The term nyloKono—gnrHOu—hornr
fels wos applied 4s o . field terin to the fine-greined rocks. Aport -
.from the garneu-bparlng rocLo,,thﬁro cre nogrow hands of green Pyro=
xene-hornfels (normullj cssocicted with unaltered blOuLte—quePtthb ‘
bands), cocrse-griined green cild white celcite=-c .ctinolite-hornfels and
calcite~hornfelse

_ Brief dLSCflU ions of the 11p0ftrnt*uy@os'are giVGH-bOlOW.

(1) Garnet-hornfels i dark brown in colour snd has the coarse
mottling of quartz and CulClue characteristic of the "'on orebody.
The garnet is anéf ditce e hornfels occurs as norrow bands and
T orms the richest orc in the Bottom orebodye The uOthlltG is dls—
seminated as;fine grains through the andredite n@ the quartz

(ii) Garnet=-pyroxene-—khornfels is brownish, with a tinge -of
green, but in places 1s distincily green in colour. The grain-size
ig coarse, thouzh finer than in (i). Quartz-cclceite mot tllng is
1ack1ng, though these minerals have been detected under the microscopce
There is usually & distinct and fairly fine (h~1f~ln0h) banding due to
varying g rﬂin-size and aincral compositions The diop of this banding
remoains unlform or only slightly voricble throughout coisidercble
thicknesses and agrees with the dip of unaltered bonds of biotite-
qugrt71te, etce It hos been Lﬂt@*prntcd o3 an origincl thin bedding
in gediments which voried in composition from band to bond (cefs foot—
_wall rocks- in sub-scction (g) oclow).

. s L Do )

Gornet is the orcdohin b m1neral, Wluh smmll amounts of
diopside, actinolite, epidote, chloritic maubllulg scheollte and’
sulpihides, mainly pyritc. The goarnet ;p £ the seame- typb L3 the,Top
orcbody, viz. andradite (obv onclysis 2, T blc 5e e ‘

The scheclitc content is lower thon that of tho garnet~
hornfols, though 1it. occurs in the ﬂLv woy,  nemely as LlnC dissemin~-
ations through the rocks. _ o A . T

(iii) P 1oxenc—~arnct—horn¢olu'con31guo inly of finc dlopside
and 110ht—coloured grossulcerite garincthe It occu s throughout the ore=-
body, mqstly in norrow bands, and nowhere corrics ochoclito.

(iv) Pyroxenc-—hornfels and Biotite-duortzitc. © The latter rock
is similar to that of the Markcr boeds, but i1 prescnt in only thin
bands except in the north crooscut from thc Noe 2 Centtrc adity in which

a thickness of ot lcest 8 fcet is exposcde . Pyrox cnc—hornfolu 19 a
normel assoclatese  Thosc “ockg co ntgln no schomlluvo.,'-'

(v) Calclte~act1n011ue—Lornfel © The fook is green. and whlte,
or, in some places, dark green. In many place beddlng is well” aev—
elopede. The graun colour is due to the Wf@ou?cn ot - abundano graen
emphibole = the other nanful being bdlc‘bby quarta, leDuldO, sphene,
scheelite and, in some CESES, g“rnbt. The soh0u11bp usuallj occurs

88 COo8rse gralnse .

This rock forms only a minor percentege of the orebody and is
found at several diffcrent horizons in the central and western portions
of ite Wherever found 1t is ‘appgrently only a local development and
seems to regreﬁent a didtinct type of alteration rather than distinet
beds. There is some suggestion of associction of this rock with the
1uf“e relics of calcite~hornfelse-

(v1) Ca 101to~hornfels. " The rock is 1ight gréy to white in
colour.‘ It is exposcd only. in four placcs, Bt is cut in scveral
drill holes Boddlnﬂ is well developed in’the Noe3 Centre adite -+ Im
the cores, boadlno is indicetecd by the thin scoms of grossularite
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garnet, (Tgble 5, bna1y31s 6), and mlCPOSCODlCully by the orientation
of strings of minerzl groins (Stillwell, 1942) .This hornfels ¢on-

‘sists very loargely of interlocking grcins of calcite and is always. i

barren of scheelite.., The grcatest thickness of this rock was pierced
in Drill Hole No«30 where it forms 58 pecr. cents of the Bottom orebody.
Smaller thicknesses were pierced olsewhere 1n the central qnd -extreme

western sectionse .

(£) Transition Section. The transition from the ore;beurlng
section to unmminerclised rock .on the footwall side differs from that
on the hangingwall side. ~ The latter is represented by the pyroxene—
gernet-hornfelse The differcnce is due partly to the well dcveloped
ond thin bedding of .thc rocks on the footwcll side and partly to the
¥nterbedding . of diffcrent rock typcs in controst with the leck. of
bedding and uniform composition respectively of the hangingwall rocksSs
Another factor is the greater alteration by mineralising solutions of
the hanglngwall rockse

The basal portlon of the Bottom orebody, vurylng up to 15%. -
feet in thickness, in many places contains 1littlc gcrnet, and. fine-
grained pyroxeno-hornfels or pyroxcne-gornct- horn¢ols prepondecratcse

Btratig raphlcally below these hornfelses is & sectiom-
(Transition: sectlon) in which footwall hornfels (see (g)ibelow) 15
interbedded with narrow bands of some of the rock types: which ocecur im.
the . orebody above, ieec. garnet~pyroxenc-hornfels, calclte-hornfels,
pyroxone-hornfols qnc’L pyroxone—ﬂﬂrnet—hornfels. .

The footwal-hornfels is doscribed under (g) Delowe It has.
not becn affected as o whole by minerclising solutions, but over o
norrow widths hes bcen glto1od to & grecon pyromono-hornfels contﬂinlng
pyrrhotlte.. S .

Garnet-pyroxene-hornfels is the next. most ubundqnt rock typee
It is similar to that in the Bottom orebody and is. the only scheelité=
bearing rock of the section. In several of the drill holes, thin
bands of ca101te—hornfe1s, normaliy 1@5% than & foot thick, were
intersected. : .

The thickness of the section varies from a.few to 35 feet.
(g) Footwall Roclks. Footwall rocku are exposed in.only two

places, vize in the Noe3 Centre adit and Noe3 North adit, and, in
both places, over only short distances. Almost all the 1nformat10m

‘concerning them has come from.the examination of cores from the dr11;

holes. These footwall rocks are uniform in type throughout the ,
length of the drilled area and throughout the maximum stratlﬁraphlc
thickness pierced - 150 feet.- ‘

‘ ' The predomlnant rock type is @ tnlnAbedded actlnollte-
biotite-hornfels. (footwdll~hornfels) altered here and there to green
pyroxene=hornfelse A very subordinate amount of massive biotite= o
quartzite and a few narrow bﬂnds of garnbt—pyroxene-hornfels are intcér—

bedded.

: In thin sectlon, the bundlng is well. marked, the - thlckness
of 1nd1v1dua1 bands ranging down to microscopic dimensionse Some
of these econsist of interlocking fine actinolite prisms ﬂnd quartz
with & little iron ore. =~ In others, various proportions of blot;te
are presente A few' thin seams are made up almost entirely of
Pbiotite. There can be no doubt thaet this banding represcnts

original beddinge
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: This actinolite~biotite~hornfels has been produced by region—
al and thermal metamorphlem. It has been altered to a minor degree -
by mlnerallslng solutlons, two ° uypes of altereulon belng noted- '

/lYGarnet—pyroxene—hornfelb and pnyhone—ﬁarnet-hornfels are
developed, being associated with calcite-hornfels in some
places, but more.comuonly note A few bands werc met with
to the greatest depth picrced, ie.ce 150 fect below the
Transition section.

(2)The development of llght green bands Jlth, uoually, ass0C—
.; lated pyrrhotite. This development is fairly extensive
~ in some sections, and bands from half an inch to three
, inches thick are affectcd. Under the microscope the re-—:
o sultant rock is seen to consist very lergely of pyroxene e
.. .granules’ and quartz. . ‘ S
' . B G
Both types of alteration are commonly present where some
bedding~plane movement lLas teken place, indicated by small differences
in dlp qbove and below the.altered bond. ‘ s

3. Agee  The age of the Grossy series cannot be determinede  No
fossils haveée been found in these rochs, and, becouse of the degree of

metemorphism, it is unllkelj thot any contolned in them would have
been preuerved. N :

The rocks are 1ntruded by ”f“ﬂltlc roehe, the uge of which
also is not knowne Most Tasmanicn grﬂnltee are regarded as being of
Devonion age, dbut it 1s oouelble thot o Lower Palaeozoichranite may
also be present. ~

In oomparlson with Tasmonlan rocks on general 11thologlcal ‘
and structurcl fecvtures, the tge of the Grassy series is nrobqbly very
dlow in the Lower Polteozoics. Comparison with Victorian rocks also
suggests a similar ages S . : |

§
Dot v

Ce  Gronitlce Rocks.

Granitic rocks occur along the shore to the southeast of the
mine atlintervals as:Tar at least as the Jelty point some 30. chains
distant. - Similar rocks outcrop 1n the southwestern portion. of minepr—
al lease 220P/M, some 30 chains.to.the west of the open cute | These
two areas of .granitic rocks arc probably portions of a much larger
bodye. This body occurs to the south of the Crussy seriés, and the
junction has & general trend of 330 degrecse On- tﬂu coast immed-—"
iately to the southecast of the mine, a dyke, about 200° to 300/ feet-
wide, of granitic rock hos a general strike of 50 degr es dnd travers-—
¢s the hornfels: exposed on. the hedche Along the shore south of this
dyke, innumerable narrow . veins and dykes of gro nltlo rooks ;penetra te
the hnfnfols. '

T

In the mlue workings, there cre numerous norrow and irregul-
ar dyies and sills of ccld rock ranging in type from a&n oplite to &
mediwn-greined porphyrye.  Thei widest and longest of these dykes
occurs -on the 90-foot, 12O~f00u and 1)5—f00t benches in the ecstern
pert of the open cute These dykes ond sills troversé oll the rocks
in ‘the minerclised zone, the actinolite-hornfels which forms the
nangingwdll on the southern side of the open cut, cnd .the blotlte-
actinolite~hornfels on the northern side of the out.l

" At the westorn cnd of lcase ?2OP/M4 a narrdW'&yke of qﬁartz
porphyry. outcrops for approximatcly 20 chiinse It hos o general
east-west strike and is situcted several chains north from the boundory
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betWeen the granlte and the ”CtlﬂOllt@*hOPﬂfelS. Pieces. and boulders
of aplitic rocks ocecur to the northwest and west of the Manager 8 housa
and represent either a continuation of the above ‘dyke or one or moro
parallel dykese

. The . flold occurronocs doscrlbod ubOVC lndlCQtO clearly that
the. granltlc rocks are 1ntru91ve 1nto tho Grossy serlcu und,‘thercfore;
younger than the loattore. Co o

Di | ¥aeont,”

LN T T ' L co

The surface of much of the country is covered by SLnd prob— E
ably largely wind-borne from the adjacent coast. The sand extends

to heights of at least 260 feet obove present sea level. It is
thickest lmnedictely to the west of . the western part of the open cut
where it atteins o thickness of &0 to 90 focte To the north, the
th;ckpess decreases and is usuﬁlly bcowoun 5 and 10 fcot.

" In tho couthern purt of the open cut, congloner bes, grits
and. clay% occur Qs 1n—f111¢ngu of- & former gully. - These are probably
of marine origin and wers aoposm ea when' ‘the sen covered: thig’ portlon
of the island. The deposits in the gully extended  to.a, helvht of 140
Teet agove the prosent EYclet levcl and haa a \leum thlckness of dbout
50 fee i : :

[N
'
S

T VIL USTRUCTURAL GEOLOGY. e
A “General.

The general struCuuro of the crea is 51m01e., The strati-
fled rocls have been folded'but not 1nbcnuoly. " Much fuultlng oceurs
in the mine workings ond it is pirobablc that: Lhe»rocks are exten31vely
faulted thfoughoute - =~ -~ - -~ . K T Cow T

One 1urge 1ntrus¢on and numerous dyxeo uﬂd olllS of gr mitia
rocko occur.' ‘ . . - . e

' .' . . - -
- : BN

:;'” Thln 1”yer of, w1nd—blown sand cover much o] f the surface,
and, grovels and clays occur 1n gullies gnd “long the COuoto

%

Bo  Folding.

: - On ‘the cocst to the southéast,'dﬁ@ on. the hlllo to, the north
and northeast, of the mine, the genercl strike of the stre tlfled rocks
‘is 20 to 30 degrees and the dip is to the southeast ot 30 to LO

- .. degreese, ' Similor gtrikes and dips .continue: aErar &P Bold Head

about two miles to the ec uﬁ—norbhe st. of the mine. || Furtner, it would
-appear from Debenham (19X0) thit such strikes -and dips are the pre—
va:.ln.nfv ones 11on<f Lho eestorn 81ao of the islande oL .

, In: the mine wo*l 's,‘uhe derCulons of. strlke and dlD PR
differ considerably fram the above. The westernmost drill holes:
1nd1cﬂte that the strike ‘there is about 270 degreese In the westerm
part 'of the mine workings, the otrlkc is.ebout 285 degrees,.and -the .

. dip is to the South ‘at angles ronging from:U0 to 70 degrees. . To=
wards the-eastern end of- ‘the workings, the.strike changes to 230 ,
degreeu and the dips-are to tno southoast at U0 degrecs. This change
Anstriketoccurs within o stence of-50. feet necr the Nol7 foult and
represents: o shallow:- fold Ln tha poeks : . In the extreme northc“stern
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portlon of the Work1n~s, the strike.changes to. 300 degrees and the dip .
is . to the south at: Lo degrees.' This change occurs over only & short -
1ength between the NOocu and 3 faults and 1° probably caused by the
latter faulte

A minor antlcllnal fold occurs on the southern side of the
No.u fault in the. western portion of the open cut, and represents a |
drag-fold caused by movement along that fault. The folding extends K «\
to distances of 20 to 25 feet southwards fron the faulte.

Other cascs of proboble draﬂ~fold1ng by faults are on . the o
southcrn side of, and adjaccent toy, the Noe3 fault in the Noe3 North *
edit, and on the northern side of, and adjacent to, the No.5 fault in
the North orosscut from the Noe3 Gentre adite - :

e

Ce. Faulting.

Numerous faults are present in the rocks in the open cut and
the probable presence of others has been deduced from the geologieal
structure as revealed by the surfacc exposurcs and the information
obtained from the diomond drill cores.. [These faults indlhde at least
five major faults and mony minor ohcse R '

All the fﬂults cut across. the bede and are diagondl fﬁults,
but o fow, CeZe NOse2, 7 and 5, in part of their length approach dip
faults. Excepting Noe8 and probably Noe3, thce faults appecor to be
normel and of the dip-slip, typce. This is certnlnly truc for No.2
foult os the drag—=folding indicotes vertical movoemente. Some of them,
Cege Noseb ond 7 have clmost verticeal dips and the displacement could
be consistent either with dip-slip or strikc-slip foultse

Noe8 is @ reversc rault representing & low cngle overthruste
Noe3 is probobly also o reversc fault, but the -only . cvidcnece of the '
type of fault and dircctipn of movement is the small cmount of droge
folding on the hongingwoll, or Qoathern, sidc which suggests .that the
southern sidc moved up. If such is the cosce, the two faults w1th
lurcest dlsplecoment arc reversc faults.

o The Nb.8 fault is dlspl”ced by the Nou°2.'nd 5 faults and is,
therefore, one of the ecrlier ones. As No.8 is o reverse fault, the
ocourrence is in agreement with the stotement by Lahee (1941) thot "in

given rcgion, tension Taults are usually younger thon compression
faults". Noe.3 fault may, therefore, also be one of the earlier ones.

Noe8 fault is earlier than the mineralisation (unless there
are two periods of scheelite mineralisation) and, from the above
reasoning, Noe.3 may also De. The occurrence of quarta~uu1ph1dc velns
‘along Nos.2 and 8 faults provides evidence .that some of the: mlnerﬂlls-
ation is 1eter than the f“ultlng. S .

The Noel fault is: expoued on the northern face. between the
90 and 120-foot benchess - It has-a general northerly strike and prob-
ably a vertical dip. The strikes of the rocks to the east and west -
of the fault differ econsiderably. It was at £irst thought that mueh
of the change of strike in the eautern portion of the open cut was
caused by thls fault but this was lﬂtor proved 1ncorreot.

©  This fault isy: therolore, not renarded vS so 1mportant as
was at first thought.  Where exposed betweon the 90 and 120-foot
benches, the fault has a quarta vein asgociated with ite The fault
cannot be seen elsewhere, but a quartz.vein is present at several
places, generally’ along the p0031ble northern .extension of the faulte
Such places are.in the Noe3 Centre and: the. No.3 North adits, and the
minc staff reports thet-a sinildr gquertz vein cxtended up the northern
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fdace between the 120 qnd ?Q—foot benches - thlS portlon OL the che
1s ‘at preoent coverod by detritus, . e o

The Ng,? foult is one of the major faults, It has d:Strikef
of 310 degrees ond o dip of L8 degrecs to the northeaste It is ex=-
posed in the western fdces betwecn the 120 and 1LO~foot benches, be-
tween the 140 and 170-foot -benchas and woas cxposcd in the wes tern foce
between the 140 and-155~Foct benches. - Its cxtcnsions aleong this
strikc; both to the northwest and the southeast, heve becn proved .
generally by the drill holc/formation, - The downthrow is on the . .
northeastern side and thie displacement down the surface of the fault
1s° 60 to 70 feete The beds on the southern side of the foult have
been drag-folded into & small cnticline, the folding extending to
distancss of 20 to 25 feet from - the fuult, - Several minor faults
(either parallel or branching) ave .,aou¢ated with the No.2 foult
ond are chiefly on its southern side, The No.2 fault displaces the
Nos 8 foult, but is opvarently more c¢r less contemporaneous with the
Noge5 and 7- faults with which it forms o network or systeme An
irregular guorts vein with an dpp?@CLLblG sulphide content is assoc-
iated with the No.2 foault in +h~ western faces between the' 120 and .
140=foot benches and between the 140 cnd 170-Coot bénchese Drill .-
Hol¢ Noelil probebly-intersect eq this fault, hole No.56 possibly -inter-
sected it and holc” No»JZ was probably very close to the faulted zonc:
associatéd with Noa'2 fault, Quartz and sulphldes were. intersected ..
in‘*holes Ll and 56 at’ the pTaeeg where it is considered that the No.2

ault wasg, 1nters cteds - . : ‘

The No.3 fa ulu nwobWbTJ tqe 1ﬁrgest and most 1mportﬁnt

“Poult in the mine Worki ngso It has a general strike of 293 degrees -

(range from 270 to 310 deg*ﬂe”) oahd o dvo to the south-southwest .of
50 to 70" degrees. The rocks of the minerclised zone and the foot—
wall. occur.on the southern side of, and are terminated by, this faulte
On the northern side of the Cpalug the rocks are white and spotted
quertzites (muucov1to‘nﬂrn1v1uo etie) uuite different from-any in the:
mineralised zone °nd do necs cppear Lo be mineralised to any 1mport“nt,
degrees. if at alle. . - The rocks of the minerclised zone havé.o . genercl
strike = of 270 degrees and those to the north o©of the. No.3 Foult .
hﬂve a strike wi 20. to 30 degreese. The eXposures in: Noe.3 North ”dlt
show. o decrease in the dip as this foult is approached and suggest -
that' the' southern (or hongingwall sido) moved upwerds.  The foult

would," thereloro, be o reverse onc The drug of the beds betweecn,
the Nos.u and 3 faults sugw-sts Q posslble horizontel movement of the
northern side to “the easie ' . The ﬁmOJrL of ligsplaccment on this fault

must be at least several hundred feeb. : e

The N004 e lg 55 exposed in the northeastern portion of
the 90—foot bench. 't has o strike of oporoximately 135 degrees

and dips to the northecst ot 50 dogrecs. -The dowathrow is to the: .-
north ond 1°'ﬂppfoxvmciely 10 foetba o ~ N

The Noo5 faulh Ls tuasecbls ccross the northern side of .the
90=foot bencn cnd in tnc foeses above the 90 and the 120-foot benchese
It has o gonerql strlkc 0¢,lio degrees -and its dip varies a few
degrees: on either side~of the verticnl, = On the northern side of’
the '90=foot’ level, the pyroXéne-garnsi-hornfels and Top orebody are,
elther downthrown ‘o8 by o dipsslip foult or moved horizontally os by
a strike-siip’ foult, I the north Ccros scut:from the Noe3 Centre-
adit, the beds on the northern side of, cnd cdjoacent to, the fault |
hove ‘o low dip as il dr pefolded upwards or the downthrow side of «
dlp—ullp fuult. . . S ' I tg‘~ :

The downthrow is on the porthown s*do and the VOPulO”l dls—
placement down the fault ranges from LO to 50 feste Between the
intersections with the Nose7 cnd & faults, its downthrow is reduced
by that of the Noe.7 foult and amounws to only 20 to 30 feet. As

i



already indicated, the Noe5 fault intersects the Nos7 foult — the Noe7
oppears to be a branch of the Noeb and not to pass through the lattcores.:
To the west, the Nos«2 and 5 faults converge bocause of their diffcr- -
ent strikes and morcover thcy are shown on scction lines 2, 1, 5 2nd 6
G&ato 4) as hsv1ng Joined at dubth beeause of. thelr dlfferent alos.

The f ult formed by thc contlnuuu1on of tn Noo.2 cnd. 5 ;
cults ‘has not been nunbercde Its strile and dip.cre.not known qnd ¥
could only be determined by further driiling. This fault would have
downthrow to the north ond egqueal in cmount to the sum of those.of“
the Nose2 and 5 foults, ioee 100»to.IZO feeto L

The Nos& fault is exposed on the northern foces betmeen the,
90—foot and the 120-foot banciwes and betwsen the 120 and 155—foot '
benchese It hos o general SUrvko of 10 degrecs and dip to. the north
of 60 decgress. It Junctions ot shailow depth with Lhe Noe 5, qulto"
The displacement iz to'the norith cnd is DbDTOXlNuﬁCly 5 Teete

The Ne.7 foult is deduced mainly from the geological structe—
UrCe It should cross the lio.lp and No.3 Centre odits, but close=
timbering prevents examinttionh Information: supplied by the mine
steff, however, suggests ¥Thav foults prcooebly cross the'adits whcre
the Noe7 foult is shown, It suould also be visible above the Glory:
Hole on the 120~foot beanch and. there is some cvidence of abrupt term-
ination of beds and of brecciation near the probable position. - Lack
of exposures prevents the obscrvation of this fault at other places.\;
The fault should have a strike of dDDTOleubelJ 145 degrces and either
a vertical or a steep dipa The downthrow is on the southwéstern side
and’ is approximately 20 fect ‘near the Nos5 fault and equal ‘to that of
the No.2 fault near. the latters To the northwest Noe7 Tault jungtiors
with the Noe5 and to the southeast probably junctions with the Noe2 .
1auIt, and thus forms a brancu or link betweecn these two major faults.

“h - The Noe8 auWL is CZDOSCd in the western faces between theuw
120 and luO~Loot benches and between the 10 and 170~foot benches.

Its strike is generally parallel to that of the No.2 fault and is. .
approximately 320 dcgrecse he dip is to the south at 28 degrees. '
This fault is a reverss one, the upthrow being on.the southwoste

side and of indeterminate, but ; robﬁbLV‘conoLaerablc amount. ThlS
fault appears to have been one of the. eariiest, and is dlsplbccd by -
the 'Nosae2 and 5 faultse Betweon the Noe2 and Noeb faults, it will .
be referred to as the Jo.eg_L1a¢to . In this vicinity, the dip: 131»;“
almost. horizontal, but towards ths Joe.5 1ﬁu1tq the No.8a foult qpp-—,,f
ears to coincide with the beddiag, and to heve a general strike of
270 degrees and o dip o the souith of 30 to LO degrees. ,

]
LRI

To the north of the Noe5 fault, the continuction, (possibly
83 fault) is not so definlte. -~ It would De ccinecident, with the bedd~
ing and would, thcrcforeg not be so ersy o detecte .Moreover, the
alteration of the rocks in, and ocboul, the mincraliscd zone. is uome—.
what different from that to the south of “he Nosb foult and it is ' -
difficult to determine Whore the faule wou]o o ccur.

The N0.9 fault is not o“po&eu a the surface, bub is deiuc~
ed from the structurs. as determined by the drlll holésSe. -, Its pLobf,
able strike #s similar to thast. of the Noeb fault &nd its dlp 1s t0 ‘;
the northeast: at'upowox*matoly 50 degrees, 'The downthrow is on the -
northeastern-side and the @lSPl””vanu dov the fﬂult ranges Lrom 10'
to 20 feet. : C - :

Several cothes minor faulcr are uhOWﬂ on Plate. 3, but thelr
known extent and displacsment ore not such as to warrant individudl
descriptions. In gensrel, theilr strike is simllar- to that of the
Noe5 faulte o : Lo .

T



.and 300 feet 1ong¢

‘,v‘ »

It is probable that a major fault ex1st between Nose3 and 5
faults and west from LOOE. It would have & strike of approximately
270 degrees and the aownthrow would be 1o the northe Such a fault is
necessary to explain the position of the ore in drill holes 15 and 33,
To eXplaln the much greater thickness of mincralised zone in hole 33
than in hole 32, the fault must hove becn carlicr than No.8 fault and
havetenablbd a arcator thckngss of favourchle beds to GXist below Noe.8
fault.

D. | Igneous Intrusivese

The granltlo rocks to the south ond west of thc mine are
portions of o large intrusive body probgbly occurring under Klng Island

“and thée adjocent nhrts of* Bogs Strait.

On the boach 1mmod1atoly southcast of the mine a granitic

'dyke about 200 t6 300 fcet widc travorscs the hornfels.. South of this

dyke therc are innumerable norrow romifying dykes ond veins in the
hornfclsese Near the western boundary of leusc 220P/M, o porphyry
dyke 20 to 60 feet w1do LAtnndu for ot 1ouut 20 chhlns.'

In the mine workings, numerous narrow dykes and sills of
aplite and porphyry, are oJcsent the largest dyke. being 20, feet wide

“

E., Time Relationships.

_ The foldlng 0¢ the rocF3 oceurred first and. wao ‘Fbllowed by
faulting.. The regional folding was probably ceused by compres ive
forces from the east-southeast. (or west-northwest). = The forces which

‘caused .the chonge in.strike (to general WOsterly) inthe V101n1ty of ¢

the mine cannot be deuCOu with CCPU;lHtY. It is p0051ble that the-
change is associdted with lerge scalc foulting. (Slﬂll“r to No.3 f”u;t)

agsociated with the “cost-sSouthenst forcese Alternutlvely, forcgs" mby
have acted from the south (or north) ond the same forces may have
ccused some ot least of the faulting eege NosSw8 ond 3 fq ults.

PN Subsequent to- the’ folding, thrust faoulting. occurred, CeLe
Nose8 and 3 foultse As indieoted cbove, this feulting moy hove: been
nssoc“ted with any second phase of folding if such octcurred.

.The remalnder of the foulting (hereln refdrred to as normal
faultlng) occurred later. Some at lecst of it is later: than the
intrusion of the gronitic magma, because at least two of ‘the Wpllte .
dykes appear to be. OfbeuOd by Lhe qulblnﬁ- -

At lc1st some,'snd probioly all, of the mlnerqllsation wos
1ater than the normal foultings It ls possible that the intrusion:

.of the grenitic rocks, “the norm”l fﬂululng, and the minera llsotlon

werelclo ely uSSOOlotedo-

»

fl
1

The generﬂl succession of events appedrs, theréfore, to hove
been regional folding, loter folding, thrust foulting, grenitie’ '
intrusion, normal Feulting and mineralisatione.
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, Scheelite is the only mineral of economic 1mportance preoent
in commercial- quantltleu in the mineral deposit in the King Island -
Scheelite Mines. © Wolfram has not been detected end is presumably:
absente : .

Molybdenite is prescnt, but not in sufficicent amount to just-
ify sp001a1 arrangements to recover it scparatclye. The scheclite
concentrates contaln up to 2 per cent. molybdenun vartly s molybdens
ite, frec and included in the schcelite gfulnu, and portly as & com=
stituent of the scheelitce  Simall amountis of sulpblaos - mainly ,
pyrite and pyrrhotite - arc DTOSunt but arc not of, cconomiec 1mportunco.

The deposit i3 of the contact metocmorphic or pyrometasomatie
type and has regultba from the alterction and fcplucement of favourcble
‘beds (caleite-hornfels, ete.). o ' S

“

Be trotigravhic Limits of Scheelite Mineralisation.

—r——-

Scheelite occurs throughout & thick Zone. ” In the light of
present information, the upper 1limit is, with one exception, the hang-
ingwell of the mineralised ZDNG, lece the top of thc pyroxene-garnct-—
hornfels, and the lower 11m3 is ot an unknown depth in the footwall
rockse : o ‘

. On the hengingwoll side, Drill Hole Noehlh at the extreme
western énd of the drilled areaq, pierced 70 feet of barren hornfels:
before entering the minerelised zonee. . Seveéral other holes phssed ,
through mueh smaller thicknessese ‘At the eastern end, vertical Drlll
Hole No«48 proved a stratigraphic’ thickness of at 1east L8 feet of =
calcareous hornfels, which was not- mineralised except for’ traces of
scheelite in veins at. the bottom of the hole. It e@ppears to occupy
a position some 60 feet above the top of thc minera ll““d zones

" Deposition of the bulk of the scheclite took place within
a. series of beds which were more or lcss COleutely cltered by minere
a11s1ng solutionse. This mincraliscd zone has a Sur tigrophic thlck-
ness ranging generally from 150 to o fPocte

: ‘ ~ The footwall rocks cre exposcd in only two ploces in the
mine and only small thicknesses are represented. In the Noe3 North
adit, blue~fluorescing scheelite  occurs in spiall amounts to & depth
of 20 to 30 feet below the footw&ll. . Most of the drill holes pene=
trated the footwall rocks to © depth-of 20 to 50 fest, and the assays
of corc samples gove results up to 0e2 per cent. WOz, “but generllly
1oss thon 0«05 per cente Holc Noe36 possed throuzh 76 f£det of foot—

7213 rocks with grades up to Oel per ccnte WOze Hole KNos22,° whlch
wos cxtended woll into 1oouw‘11 country, vasscd “through 180 fcet wit h
grades up to 0405 per cents WOze The scheelite of this footwadll ' ©
sectlon is contained in thln minerc 1lqed D\nds in otherw1se borren
country.. :

¥

Ce  Minerclised Zone ond Orebodiess

l. . Introductione. Deposition of most of the scheelite took place
within a series of beds about 200 feet thick which was subjected to
selective metasomatism by wmineralising solutlons.: During the

.
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mineralisation, interchange of material between invading solutions and
host rock took place on a large scale, and most of the rocks were

~comp1etely altered both chemically and minerclogically. This result—‘

gd in the formetion of hornfelses in which garnet and, to = 1ess ex—
tent, diopside are the. Chlel constituents.
o
, o Or;glnal_dlfferenoes in composition of various roclks of the
series are reflected in the different types of hornfelses formed,

which now constitute the mineralised zone. On lithological and
stratigrephical evidence, this 7one has been divided into five scctions -
Pyroxene-garnet-hornfels (hangingwell tyne), Top or body, Merker beds,

Bottom orebody and Tre n51tlon S"Culon (see VI)

~ As scheelitc form gn'inteqlul pmrb of some of the hurn¢elses
and as scheelite content is closely releted to type of hornfels, the .
above division ﬂpplles equally well to scheelite distribution. ‘Ore of
profiteble grade is restricted nenerclly to the. Top and Bottom ore-
bodies. The Top orebody is consistently of higher grode than the
Bottom.orebody and is separated from it by the barron Marker beds.
The,Trans1tlon section, although in two or three places.corrying bands
of ore, 1s, on the whole, low gr&ace. The hangingwall .pyroxene—
carnet—hornfela is everywhere low grate,

The thlckne 55 0of the mineralised zone in the southern and
eastern portions of the drilled aree, where the stratigraphic success—
ion from hangingwell rock to foouvwall rock is, comaleto, ranges from
150 to 222 feet, but is censrally between 150 and 220 feet and aver-—
ages 180 feet. The variatlion in thiclkness is due in. part to lentic—
ularity of the various sections, and in part to irregulesrity of the
upper limit of mineralisation, which is in meassive rocks. . 'The lower
1imit of the'zone appezrs to ¢ollow fairly clouely a stratigraphie
horizon. . . . . ‘ C

In the northern portion, the upver limit.of minerealisation
is controlled by the No.8 overthrust fault which apparently removed
part of .thé. upper beds of the serigs before mineralisation took place.
Measured thickness of the zone here ranges down to L6 feet cnd averuges
113 fect.

The thickness . of the ore-bearing section of the mineralised
zone (Top t0 Bottom orebody), in the southern and eestern portions. of
the drilled area, ranges from 101 to 155 feet ond averages 117 feet...
In the northcrn portion, due to the efiect of the No.8 Tault, the
thickness decreages, the smallest meesured being 10 feet, and the,

average belng 69 feet. ‘ T

. The more lmOOPtuﬂu details concerning the rive sections of
the mineralised zone. are given below; the sections being described in
order from the hﬂnﬁlngWQll to the footw 1] 81de. ~ o

2. Pyroxene~Gernet-Hornfels: bectlon. This section ranges up "to
52 feet in thickness, but is generally between 27 and Lb Teet and
averﬁges 27 feet. It hes been described in some detail in Section
VI. o . e :

3 The soneell e content is low end the avera”e rfracle is less
than 0.2 per cent. /0 The ghade varies.with the -degree of -alter—
ation of the actinOlioe—hornfels, heing hisghest. where garnet has .

‘Geveloped most abundcantly. The scheelite is re trlcted to the coarse

qhartz—calciteéﬁarnet patches and is present as coorse gralns assoc-
iated with the andredite garnet forming the rims of the patches.

3¢ Top Orebodys. This orebody occurs immediately below the pyro-
xene—-garnet-hornfels. It consists meinly of -messive, coarse-grained
garnet—hornlels which, - towerds the bOSG,‘”lV s plece Yo banded garnet—
pyroxene~hornfels. . : _
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. The orebody is 1ent1cular, the thickness ranging from 7 to
38 feet, but being generally between 20 and 38 feet and averaging about
25 feet. . The greatest thickness occurs near the Nos.2 and 7 faults.
To the east, it thins to 22 fect in hole. 53. West from line 2, the
thickness is least and ranges from 8 to 12 foct and averages 9 feete
The thickness docrcasos down the dip on scction lines 2, 3, 4, ll and
12. -

. The rcsults of essays of core samplcs range up to 3.5 per
cent. W0z, but are mostly betwcen 1 and 2 per cente .The highest
averagce grade over the full width of the orcbody was 2, 13 per. cents 'in
Drill Hole Noe50. The upper portion (gernet-hornfels) is invariably
of higher grade than the lower portion which, though commonly of good
grede, .is barren 'in one or two places. In Drill Hole Noe35, the -.
orebody was badly fractured or weathered and is burfen,'buu this is
probwbly only a 1ocul devclopmento ' ‘ EREP

Taklng into con51derﬁtlon the wholo of the orebody, the |
averoge grade colculated from essay results from core samples is 1e21
per cente WOze  In the tested area, and down to sea level, the prob-
able reserves indictted by arllllng are Ul15,619. tons. This orebody
eontains about 4O per cent. of the total scheclite in the ore-bearing
sectione ~

. In the G‘rnet—hornfels, the scheclite is dlssem¢n ted rogul—
arly throughout. It occurs in the gornet (andradite) and in the
interstitial: quarte,. The grain slze ronges from less thon 0407 nme .
to 0.7 mme = thesc figures. are ha sod on comparisons under -ultro-
violet light of semples of org and screcned scheclite concentrates.
Stillwell (1942) gave. the size as 0.05 to 0.2 mm. os the result of
microscopic examination of severll specinense . S

Lo’ Marker Beds.:. The thin section termed the lMarker beds conhe
sists of interbedded biotite-quartzites, Spotted calcite=hornfels, and
pyroxene-hornfels. It seporates the Top &nd Bottom orebodies. The
thickness ranges between L Lnd 25 feet, but is, in most. places, be~
tween 10 and 20 feet and cverages 13 fecta '

P

, Wlth the cxception of holes 36, ul and 50, where a little
garnet—pyroxene-hornfels has dnvcloned, this ection is b:rren,of
scheellte. : . . R

He Bottom Orebodye Tnls orebody is the thickest of the f;ve !
sections and occurs between the Marker beds and the TfﬁﬂSlulon a' chion
It consists mainly of medium-grained gurqetupyroxene—hornfels, and ‘sotie
coarse~grained garnet-hornfels and calcite-actinolite-hornfels with
fine-grained pyroxene-garnet-hornfels, oyroxane—horniels and thin bio~
tlte—quart21te bands. . In drill holes 23, 30, 40, 25, 27 and 42 ond
in Noe3 Centre adit considerable thicknesses (moximum aggregate thick=
ness of 56 feet in hole 30) of barren 0u1ovte—hornfelu were passed
ﬂwm@h.. o . o ; : -

Due to the No.8 overthrust fault and 1ts extensions (8A and

BB), the overburden hornfels rests directly on different bands in the
Jottom orebody over much of the northern portion of the deposite Here

a.thin band .of pyroxenc-garnet-hornfels has developed in somc places
along the top of the portlon of the mlnCPdlleU zZone 1mmed1atcly'below
the faulte. In drlll holes 24 and 25, the thinning of the Tottom orce-
body to about 30 feech is attributable 1n part to the Nos8A fault, but
some actinolite-hornfels eppears Lo occupy a p081tlon -ih thc botuom
orebody normally occupicd by mincraliscd rockse

L Outoldo the arec offccted by the Noebd fuult, the thickness
ranges from U8 to 110 feet and averages about 90 fccte It is gréate-
cst in the arca cmbracing lines 2 and '3, where it 1s oomewhﬂt 0'tt’oa‘c,er
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than 100- feet. . -To the east there is a pronounced thinning, the .
minimum being L8 feet in. Thole 43 (Plcbe 13,d),  To the west,.there is
no...appre ciable tnlnnlnﬂ thé! thickness in the mo t westerly line of
drill holes being 101 to 102 feet. .

(AR ¢ U s
; The. asscy results of core samples from this orebody range
from less than 0.05. %o, 1.0l 'per- dent. JO3 Within the limits!:of
.the proposed open cut, tho prooable Teselves indicated by drilling ere
30388 , 81l tons,mlth"an qvorgne greade of ﬂoprox1mately O 55 per cente.
J 3. pal] N e

6. Trapnsition Section. Between the lower llmlt of the Bottom
orebody and the footwzall -rocks there is -a zone ‘which ranges in thick-
ness. from 10 to 35 feet, Dut which is usuelly ‘between 15 and 25 feet
thick.and averages 21 feocc ‘It consists of footwall horn;els,
garnet-pyroxeno-hornfels‘cno thin bands of calcite-hornfels, ' In most
places, this Transition sootlon contains no ore.of prolfiteble grade,
but, in a. fef plcoeu; thin bands of ore are known uo occur as low.in.
the success1on as the bo”*om of ths S“Ctlon. SR : baﬁxnﬂx

I

7; Other Ore. Thé occuf~ nce of prolfitoble ore ist not reSUrlcted
entlrely to the. above bedded replacements. A few guertz veins- con-
talnlng coarse scheelite triverse the mineralised zone. and extend up-
wards 1nto the overburden horn¢e1o above No.8 Lault.

+wg;= OI Qreote GOOHOmlC 1mportdnce, however, is the body formed
in'the blotlte—ootlnollte—hornfelse above the: ‘Noe& fault. - Over a
limited area theoe rocks have been altered by the- mineralising
solutlons to a sof L>Leetw.:|.5;11. rock, conteining scheelite” iniveins and
. a8 eoarse, dlssnmlnotea grains In other parts the-hornfels is
uneltered and the scheelite is conbtaihed in numerous velns.\‘-r’
©iithe body wes exnosed only on. the southwestern . portion of the
- 140-foot. bench and had a maximum area of u,OOO square feet .on and
above that bench. It is limited et depth by the No«8 Fault, above

which it occurse " "It 'has no ecdtern extension, .but-there may possibly

be a western extension. .. IL gopears that the body was formed above
the truncated Top orebooy, and any western extension of it would prob-—

ebly be above the western extension of the latter body. Any western
extension Would,howeVGr, have becn larsely removed by erosion and be
overlaln by sénd. he ore represented by this Pody was high grade

rom

and at least comnardble with'that of the Top orebody.

"De Scheelite.

oL

. Two dis Llnct tJ?es of” opcurrence: of scheelite are. repres~
ented in the deposit - (a) &s graing disseminated through. the horn-—

felses\nnd (v) &8s & conuuluuont of veins cutiing the hornfelses.

(e) By f&r the greatér part of the schoellte ‘occurs as Nrc;ns
disseminated through the girnet and gornet-pyroxene-hornfelses of .the
two orebodies. . The grein-size is inverichbly small, and the bulk of
-the grains have dimensions less than 0.2 mme - The scheelite of the
low. grade hangingwell pyroxene-gernet-hornfels is,on the average,

. mueh. 00arser.;. . o

‘ lhlS dlssemlnated scheelite is vreylsh-mrcen 1n colour . end
ha° the typlcal lustre of scheelite. It is not.ireadily visible in
the greater part of the Or'Ee Under ultra-violet light it fluoresces
for the most part yellow. Lo ST
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. In the calcite—actlnollte~hornfelu (which is present im -
narrow bands at seyeral horlzons in the minéralised zone), :scheelite.
occursimostly as relatively coarse" dls&emmnated grains, which fluops
esece Dblues . i '

. (b) In the quartz veins the scheelite is.coarse, and pieces up to
5 inches in largest dimensiof have been foundi Crystals up to 2
inches. 1n largest dinmension- are present in the vughs which oceur. spar-
ingly in the mineraliscd Zones This 10 the greyishe-green Varlety ,
which fluoresces yellow. : ,un

. In cores of the footwall hornfels in drill holes 52 and. 36,

and also in footwall hornfels exposed in Noe3 North adit, a blue-—
fluoresclng scheelite occurs as small’ gralns in very thin veins whigh
apprOX1mately follow the beddinge There is also a small development
in Noe.l adit. In a small irregular formation show1ng in the face be~
tween 120 and 140-foot benches during November, 1942, crystals of this
variety of scheelite occurred in a gangue of calcite and arsenopwrite.
‘The crystals meesured up "to ‘three-quarters of an inch in- niaximum. size,
and showed the development .of pyramidal faces of at least two orders
typical of scheelite. = They were generally of & whitish colour Witm
the outer mergin darker than the interiors

Two typces of scheelite have been described above, the dist~-
inetion being based in some cases on physicel choractcristics and in
others on the ocolour of the fluorcscende under ultra-violet lights
Samples of concentrétos under ultra~violet light fluoresce with c¢ol-
ours ranging from blue through whitish blue, white and pale . yellow to
strong yellow. According 10 American experience (Eng.& MineJourius ,
1942) the colour of the fluoreooence depends on the molybdenum content
as follows?y

Pure scheelite ve oo oo bluee
Scheelite with traces of molybdenum: oo bluish white.
Scheelite with 0450 per cente.molybdenums. nentral;white.

Scheellue with 0s50 per cente t0 Le8 per
centes molybdenum. oo vellows

For scheelite with & molybdenum content above 0e50 per cent. the:
intensity 'of the yellow increases (being o distinct yellow &t 1 per x
cente ), until a content of Le8 per cent. is reachede Above le8 per
ecente the intensity does not change. '

It is obvious that-the molybdenum content of King Island
scheelites is not uniform, but ranges from & troee up to possibly L8
per cente . The two types of fluoresccnee described above, therefore,
represent generally the end members of the SGTLGS of scheelite
varieties based on their molybdenum contents ‘The amount of yellow=-
fluorescing scheelite is grectly in execess of the blue—~ and white=-
fluorescing varieties in the Klnv Island scheelitc ores and concem—
‘tratoso :

Analyses made for the Company of six parcels. of scheelite
aoncentrates uhOWGQ that the olybdenum content ranged -from 165 to
216 per cente The concentrates corntained sulphur ranging from
001495 to 1.86 per cente, and it would ocppear from n‘lnvestlgﬂtlon.of
these figures thot the scheelite concentrates contained o maximum of
about 2 per cente of molybdenite ond o minimum of cbout 0e8 per cente
of molybdenum in the composition of the scheelite. . Some of the '
sulphur is probably combined with iron and it is not possible to deter-
mine aceurately the distribution of the molybdenum.  The presence of
molybdenite in the scheelite hod been indicated previously by Stillwell
(1942) as & result of his microscopical investigations:
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- -« - ..The outer margins of the larger crystals and. irregular pleoes
of scheellte generally appear darker than the 1nterlors, ‘and this:
appelrs to. e due’ to the inclusion of small flakes of’ moledenlte near
the boundarles of" the crystuls and pleces. On the mine this darker
scheélitc has been referred to as powellite, but the mloroscoplc Work
gi DreStillwell suggests thoat the minerel powellite is not ‘presant in -

€ ore.

The O 8 per cent. would represent the.- minimum average conb~
ent of the vorious: varieties which fluoresce from blue to ‘yellowe
~Eoss1bly .one=sixth of the scheelitc fluorcsces blue and mueh fluor-'
esccs white, but the greater pert fluorcsces ycllow, sugsostlng
molybdenum content greater than 1 por ccnte It appeors probe blo that
the molybdenum content of .the vorlety fluoros01ng the most 1ntense
yellow would be at: 1eust 2.0 per cqnt.

@

E. Assooiated Metallic MinepalsSe

Mstallio'minorais present~in theisoheelite ds@oslf ineclude -.
sulphides such os molybdenitc, pyrite, pyrrhotite, arsenopyrite,

Schcloopyrlte gnd Spnslorlto, but the gmounts ore vorJ smsllo

. Molybdenlte ‘is prosont in tho mlnorsllsed zone nd in ‘the
honging: and footwall rocks, portly as disseminetions and poartly im the:
concentrotions to be described belowe- It is most plentiful inm, and
necr, .the wide ¢ oplite dyke,; ond is particulcrly associa ted with the
pyrlte scgregation clongside thot dykcs Molybdenite is; associated
with o small irregulor quartz vein 'in the castern portlon of the work-
ingss © In the ac¢tinolite-hornfcls, it is associcted; in smoll ﬂmounts,
with’ pyritc along fraocturcss. - The inclusion of molybdon;to in tho
‘sohoolito crystals has beon referred to above. .ol o

.....

o Pyrite oeceurs: sparlngly as ilne gralns throughout the minen-
alised zone; but thée totel amount present is small. . Its:essocidbion
with molybdenite alongside the wide cplite dykc has boon rcferred to
abovGe A 31m11ar SSOCluthH Wa.s CV1dont in thc cores from: Holé 56.
" , Pyrrhotxto is: most plontlful 1n tho footw;ll rocks in which
'1t oceurs o smcll grains within the light grocen thorod bondse It

is preosent to 2 small exteont in the CbLAOthO-hOfﬂfClo on the honging—

n,destidc of‘thb“minor 1iscd zone and in the rocks, of the: 1”tter ZONgs

- T

GO Arsonopyrlto nppo‘r o) bo rostriected to sqmo of . the quqrtz
veins ’such as that associated with . the Nos2 foults Ims ooourrenoe ;
Wlth chlcite and scheelite in o formotion in the fgoe between the 120
hnd 140-foot benches hos already been referred to.. .It was reported

"by the minc monagement that it oceurrcd in associotiom.with the quartsz

vein ot the western end of 'the 90-foot bench (cbove the north.cross—.
cut from the 'No«3 West edit)e . Reports. of- the old oompwny 1ndloato .
that the stopo beclow contained -cbundont sulphidcs . , cooe T

RIS ]

ChglcOpyrlte ‘and: ‘sphalerite cre.present in extremely small

W”Qmouhts;' Tin-and bismuth are shown in somerof the chemiecl cnalyses

guoted by Woterhouse (1916) cnd the semie investigotor stated thot ‘the
mine mgnggor had, found sovorkl pileces of motolllo bismuthe

None of the" sulphlde mlnor(ls hgs Lny dlrect dSSOClOthn

i

" w1th tho diSSlenLth SChOOlluOo . SRV Jxﬁu; J{.JJIFV::,

e Motolllo ox1do mlnor“ls cro olso present 1n smoll omounts.
Stillwell (1942) reported ilmenite present «in biotite-quartzite dpd’

GglClte—nCtlﬂOllLO—hOPﬂfOlS, and iron.ore in C”lClte—gctlnolltC-?w’“
hornfols from the mxnorullsod zone. - -Ho ﬂlso reported hematite, . ' -

: -J 'J".' . o T
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11men1te,,magnet1te and probably tltanrhemttlte in the hangingwall horn-
felses, and: iron._ore in the blotlte—actlnollte-hornfels forming the
overburdens : "~ From. the. westherod rocks east of the Noell shaft, small -
amounts of megnetite ﬂnd/or 1lmon1te wero obtalned by concentratlng 1m
a prospecting. dishe . .

L

-

’/ A—W [ A P
F. ROCKS. OF MINERAT,ISID ZONE BuFORE MINERATLISATION,

. A feature of thée unmineraliscd hangingwall and footwall horms
felses is the low alumina and high mognesic cnd lime contenty rerlect=
ed in the development of cctinolite almost to-the exclusion of biotite.
in the hangingwall ﬁctlnollto-hOfnfols, and in the subordinate amounti:
of biotite in thc footwall-hornfclse ‘In the lotter rock the morc:.
normal aluwninous bands formed biotitc-hornfclse The original sedi-
ments were possibly dolomitic sandstones with interbedded crgillaceous
bands in the footwall -section. o R

-

The development of the pyroxene-garnet-hornfels from actinow~
11te-h0rnfels by motﬁsomttlc pvocooses has beon described qlre'ldy im
Section’ VI. o . L : ‘ .

.. . The gﬂrnct—horntcls of the Ibp orobody occurc throughout tho
orebody and glves place to enother rock:;in. only-one port of the ore-
body." 'This is in the Nosl adit (and in .Drill Hole No«43) where a
relatively smoll body of eolcite-hornfels: wos intersecteds . . In the
adit. (Plate 9), the contact with the garnet-hornfels treo nsaresses the
bedding, and irreguler quertz segregotions. cre associated Wlth the- .
~contacte - The upper contact with the pyroxene-gcrnet—hornfels is :u
" sharp.and represents o bedding planes - “The latter. rock here is for ﬁA
the most: p 'ty only ptrtly °1tored cctinolite=hornfels W1th slloht
development of geornete *The- oﬂlcxte~hornfols is. beddeds;; ,rit sooms
most proboblo thet this rock, ilig. metamorphosed 1Lmestone, is port oﬂ
the origihal bed, which for some reason,:was not.affected by the minerw-
alising solutionse * The garnet-hornfels: is therefore, rogordedlos P
haV1ng been derlved from metomorphosed 11moutone or calclte-hornfelu.;

t

Tt

. In the Bottom orgbody there ore much lDf e bodles of
oalente-hornfels. ~ Drill Holc Noe30: passed. through the .greatest known
thlckness, which aggregoted 56 feet in o total thickness of 96 feet .of
Bottom orebodye. '~ In hole NoslkO the aggregote thickness is 30 fect,~;
the ca101te-hornfols occupying the lower port.of the orebodys . : Drill
Holes Nose27, 23, 25, 28 cnd L2 also passcd through 1mportgnt bodies of
c0101te—h0rnfelu, ~-211 in-thc upper or middle port of the Sottom orew-
body..  All except dng of thesc occurrcnces arc. grouped around the - |
central Jpart of the proved 1enbuh of ‘the orebody, that 1S,I¢n the
,Vaclnlty of . sectlon lincs '3 and' L. The. cxccption is in Dmlll Hole
Nosl}2 on section'line 6 at the extreme western end of the proved weste
ern exten51on._ In tlie- eastern’ section calcite-hornfels is, present .
only in small isolated patchese It is also noteworthy that down the
dip the amount of calbluo—hornfols decreascs considerablye: .

- From the above, it'is apphront that calecite-~hornfels occurs
at many places soctionally across, and 1800r&llj ﬁlong, the Bottomlore-
bOd;Y. . s 3 N .

.,.'",. ,';

1

" This rock is much tho_same overywhere - white or grey dnd
falrly coarsely gronulor with Bedding apparcnt in.meny placcs. Bedd-
ing is well developcd in the Noe3 Centwe adit where,dip -and strlho are
in agreement with thosc of other bedse Thin bedding plane seams of
pale brown garnéet (grossularite) are commons . Nerrow ‘bands of black
blotlte-quartélte are interbedded and are. olentlful at .some placess. .
Interaction between the two rocks under the influenoe -of heat.hap rg—
sulted in the sequencec calcite~hornfels,. garnet. . (grossularlte) pyro—-
xenc=hornfels, biotite-quartzite across ©ll contactse In many places
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there are narrow bands of garnet-pyroxane—horn;els Wlthln the calclte-
hOI‘nfe].So :“ JrEOy ..\' BTN N [ W dasen ' ’
TR VR ' Ye ‘ ~
- .W~Erom dr;ll hole logglng amd eurLace mapplng, 1t i's apparean,
that ‘calcite~hornfels passes along the strike and down ithe dip into.
mineralised rock fairly abruptly. For example, the bottom of the
western face of the 120=foot bench was largely in .ecalcite-hornfels in
.the Bottom orebody, while ‘the top of the facc showed nonce - The Do
actual change~over .was .available For inspection at only.one or two. .
places:  In.the No.u adit a“band of garnet-pyroxene ore . ;ends qbruptly;
on a steep fracture with no dleplacoment, and, .on the other. slde, is |
represented by garnet-pyroxene and & two-foot band of calcite-hornfelse
A similar feature was, seen -on a small scale in a narrow band of
calcite—hornfels in .the Transition zone in the.Noe.3 Centre adite On
the .140-foot :bench,, small patchee of calcite~hornfels .pass Qbruptly
along the strike into Or'Cq , -

o0 ile w :The ealeite-hornfels has every oppearance of an altered
beddedsediment and it must bc presumed -that: this . roek, together with
interbedded.biotite~hornfels and, probably, .actinolite-hornfels,
formerly’ constituted a :stratigraphic unit, @nd.that mincralising
solutions invading tho e -rocks produced,by intcracting.and . replacement,
the gornet and pyroxene.hornfelses of . the Botlom. orebodys. .

O UeTh this orebodJ‘some of the blotite=quartzite remains . wne
altered, Byt ‘muck of 1t has been altered-to Llne—grulned pyroxene-
garnet (gmossularlte)—hernfels and pypoxenc-hornfelse- '

' EX cept to a chy'llmlted cxtent, COPTOlutlon of any 1nd1w~
idual bods 6f "the Bottom orébody from holo to hole was impracticables
It .scems . .that varying degrecs. of oclteration hove more . oxn lops obllter-
atod ﬂny orlglnel differcnces tnet mcy have, Ofloted.‘“_: T

@& INTERCHANGE 'OF ‘MATERIAL DURING MINERALISATION. = .
L : Y BN

.
7

o0 ce v B o
= - . t

: The change from calcite~hornfels to garnet-hornfels of the
Top orebody 1nvolveo & very considerable change in the chemiecal
ecomposition. ' This’ gernot-hornfele consists of ‘ot lecst “80: Per ‘cente
of andradite togethér with minor amounts of quartzand éalcite, diop—
side, etce . An analysis by J.G.Hort of o typical piece of the horn=
fels (Table 5, ‘analysis’l) gove 830p 3648 per- eento,Fego% 21.& per-
centey ‘€00' 28498 per gents - The: fOPmcthH of a rock -of-this )
comp051tlon from ore“eomposed mainly of calcite, would: requlre the
addition of ver'y' ‘considerable quantities of ferric oxide  and. 51llcu,ﬂf
and ‘removal of“lime-and carbon: leY1de on an equally l rge soqle. :

The same large scele interchonge of materlﬁl would be in—
volved in‘the formation of the garnet-pyroxcne~hornfels which con-
utltutos about 65%per: cento of the Bottom orebody. and.whieh contains

hlgh pcrcentage of andraditce:

' - A.pﬁle'broWn gcrnet (1ron—ooﬁr1ng crossulqute) OCGuTo‘lR
the ‘fine eroxono—g”rnot—hornfelo, but the <mount”would be a maximum
of, 10 por cénte of the Bottom orebody.  The alumina in this garnet
wes probably derived from blOtlte—qudrtalte beds in what is now the
Bottom orebody, but might hive been introduced (wholly or partly)

.in the case of the honglnﬁwull pyroxene—gﬂrnet—ho"nfels to oe dls-
cussed'below.

‘ - . .
,.._r(_)f'g. [ . , \ L Sy . .\.,h PR

Several otagﬁu 1n tne evolutlon of’ han01ngwa11 pyroxene—,
garnef-hornfels from dCLlﬂOllGe—hOTnfelS were uetected., “The-initial -
. stage was the formation oF calcite arcas in the hornfels ﬂpperently!

by roplacement, and theue pxoducod, by rcacblon, onelrcllng rlms of

garnet and pyroxence In the totelly rcéconstituted roak, - S

;\WM\\W&* 15
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grossularite garnet forms a considerable percentage (about 70% éf the
rock, and the formation of the garnet and the diopside. from the actino-
lite~hornfels would involve the introduction of lime" and alumlna and
the loss of silica and maghesias ~

There is strong eV1dence to support the view that the tung-
stlo acid of .the disseminated scheelite was introduced by the solutions
containing ferric oxide and: silica, which were responsible for the
formation of the garnet-béaring rockse - &Mls view rests ox the ™
folloW1ng observatlons--‘:fg Q.J,mna‘hwz,f‘ ‘ ' _‘

(q) Schcellte wao found in all orlll holee from the top of” tho }
pyroxene-garnot~hornfel section to.the base of the Transs '~
ition section, ise. thc zones of metaspmatic. altoratlomland ‘
scheelite deposition cre co-extensives. " ’

(b) In the orebodies, and also in the footwall rocks, scheelite
is present with few exceptions wherever medium to coarse=...i. ..
. grained. andraalte-bOdrlng rocks are developede ~The ‘' .o ')
exceptions areé in places where the rocks arec affected by .
.. movement. The flno—gralnoo eroxono—grousularlte-hornfels
L and pyroxeno—hornfel ‘are everywherce barrels i

(c) Soheellto oceurs. in the orchbodies as fine.disseminations
throughout the andraditc rocks, and a common oceurrence Of ;:
" the sohoellte is as crystule within the garpet. gralnﬁcx\v:,r

Sy s ”

(d) There is an ulmOSt invariable association of coarse graine
..8ize in, the garnet rooks W1th hlgher schoellte contents.g*; i

x . -

( ) ngher soheellte contents are found whereVer free quartz 1s
visible 1n “the garnet=hornfelse s .« conove T ir e

(f) In the pyroyone-cﬁrhet—hornfolo, the scheelitc is restrict-
ed to the ovoid pgtchoe composcd of coarse=grained .quartz,
calcite  and garnet, the.schbclitor odcurring wirth the garnet
around the rims. The 1noorven1ng fine-grained pyroxenc
AgrO“sularlto—hornrels e e ORI

el 0 St Wil A O

(g) The overbufden- hornfelefls 1rtunselz ultered

8 feaulit where‘dlssemln

Ay
. da et e

~

i

ted. scheglite is. ound.>;:.. S

e

o To summarlse, the hrooeebvo Whlch brought Qbout the alter-}"y

Saa
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ation of limestone %o scheclite~bearing “ndr”dluo—hornfelses 1noluded"'

the introduction of very :large quontltlﬂe of . s1llco end iron, relat-
1ve1y giiall amounts of tuhgsten, an@ traces of molybdonum. The.
crys@elllsutlon of the anarodlue,sohoellto and jquérvz appear to. have
gone on«slmultaneouuly. 5

PN
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He Localisation of mneralisation:‘;ana Orge . .o

B . . . v

¢

(1) Introduction. It is obvious that the main factors localising
the mrnerallsatlon were chemical and  that they included the presence.

of bedu with chemical compooluloﬁs that allowed ready ‘alteration 0¢ the -

beds by mlnerallslng solutionss . %he same deuorS also. governed the,.
1ooallsatlon of the ore w1th1n the mlnerallsed  Z0n8s N wuhwzi
Structural reatur ~guch: &8 folalngy raultlnb, fractures etee
played a part in some places in the mineralised zone in controlllng o
the mineralisation and the locelisetion of ore, but the amount of
control is subordinate.to that exercised by the chemical Tactorse
Structurel controls probably had little effect on” the distribution of
ore sectionally across:-the mlnorﬁllsed zone, but probably‘had o maxXimum
effect laterally throuqhout the mlner 1ised zone “nd the orebodles. In



general, however, the amount of informotion concerning the distrib-
ution of grades, etceylcterally throughout the orebodleo, is' too -
limited to determine the control which may have beer exércised by :
structural features. If zdequate records ere kept of width and grade
of ore, etc., durlnv futlire mining operations, it may be possible at
sone. future date to aeternlnc tno sbructural contfol in greator de--

'tallo . s :
. (2) Chemical Commosition of Rocks. . The most important Pactor in
; 1ocallslno the minerglisation. (J.nc:LucLlruT aoheeliue) Was the composw—
e ition of the or1<1n°l rockse: This fector dete rmlned the 9081t10n n

\ and the extsnt of the mincraliscd zone..

The most significant Teature of the mlnﬁrﬂlleed zonc is tne
distribution of the scheclite oOCbiOH&]lJ across ‘it. - Thus Lrom the
hangingwall to the footwall side, there is the low groede pyroxene-—
garnet~hornfels, the high grade Top orcbody, the berren Marker Deds,
the Lottom orebody and the slightly minerslised Transition sectlon.,l
TIlS distribution is & 'direct expression of the differences in the. o
original rocks of. the minecralised zonc. Two prominent beds, compos—

" ed mainly of* llmeotone, were altercd almoct complée uoly t0o ‘the carnet-
1¢erou° schecliteébear ing hornfelses of the Top and Zottom orebodiese
The béds above and below  these two orebodies were probably dolomitic.
sandstones and were epparently less ameénable to replacement. The -
beds between the two Limestone ones were avparently ‘of quite differ=
cent comp051t10n (ohules and 1mpure llmo tones) ﬂnd, except 1n two
Dlaces, were not minerallsed.

. The thicknesscs of the two orcbodies appear.to have depend-
) ed uolely on the uhLCPnenSGS of ho original limcstone bedse.

‘ Varlﬂtlons in the thickness of both OT“bOdiOo are quite coneiderdble,
but are reoular'una probably incdlcate 1“001ﬂulbr1ty of tho orlrlnal
limestone beds, . C

~ o | The effect of the differerces in ChCMlO“l COﬁOOult’On of the
original beds is also apperent onz. smaller bC“le w1uh1n the mineral-
1sed ZONEs Thus. within the Top -orebody, the upper section’ consists’
"of coarse-grained hornfels with o high content of uChbG]lte, but the
1ower section consists” of finer-~grained hornLels with & higher.diop-
side content and o much 1ower soheellte coqcent. " This. differeénce
leOot certe 1n1y 1ndlc tes o difference in. the OOMDOultlon of the
orlﬁlnal bedu. Throughout uhO Bottom oreboey there are nuiierous
types of hornfelses and' thesc differences are, reflections of the
d;fferent comgoultlonc of .the original’ roeko.' g oo

(3) Degree and Neture of Alteretion of the Originel Rockse - It is
difficult to Deprete tne effect of . this factor from that of the 4
composition of the original rockBs Neveritheless the kind dnd umount o
of.the alteration muet elso have played an apnrecitble part ih the - -
localisation of thé mineralisetion and of the deposition of scheelitos
Within the mlnerall €d. zone there are oomoarat1Vc1J large BYodies of
calcite~hornfelse ‘Thege bodies contain no scheelite and represent

" unmineralised portions of the limestones . Though the kind of the

hornfelses in the mineralisazd zone is determ;nod malnly by the

composition of the original beds, it ig’ 1mportant ‘as rogards the.
"distribution of the oCh elite. The scheeclite is generally restrlcted
to those hornfelses whleh dre composed mﬂlnly of . the dark andradlte
garnet. Hornfelsesyin which ths gafnet 1is the lighter coloured
Crrocsularlte, contain. no scheelite.

- The oraln size of the garnetlferous hornfelses also has a
distinct rela tlonshlp to ‘the scheelite’ conuent., THe highest concen-
trations of scheéelite. occur where’ uhe grain’'size is coarse and Wwhere-
‘the interstitial quartz in such rocks is rhadlly visiblee Thub,
the quartz-bearlng garneu-hornfol “of "the;” Iop orebody fOTmu the

highest grade ore within the’ oeooelu._'_ o o

!.'x.‘ RPN L
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(d) Sectionally, As alreédy:st&ted above, struectural; features:

probably. have: little effect in localising: the' ore seotlonally across’

the' mineralised zones  Such.localisation is controlled’ essentlﬂlly".
by the chemicol composition of the rockse.

SR However,l No.8 ‘Tault has:on; :meox't'*nt effect on the 1ocalis- ‘
ation of ore in ‘that it hes,on the northern side of the drilled ﬁrea,
removed the upper portion of the fevourable beds Lrom which the. mine=
eralised zone was formed. Thus ‘the thickness of the mincralised zohe i
is considerably resduced ond, further, the grade is affected insofer
‘as: the Top orﬂbody is nOb present over tho norbhcrn portion of uhe
ul’eao ' ' .

: It might’ be thought that, in view of the smaller thickdess
of- favourable beds below the Noe8 Lault and availoble to the mincral—
ising solutions, the grade of the mineralised zone in such portions
might be higher than where the solutions had the full thickness of the
favourable beds available for alteration. In only ‘two ploces, how-
gver, is there e suggoutlon thet the grade of the réduced thickness of
the mineralised zone is oappreciably hlgher than-adjacent portlonu of
the- 3ottom OPGOOdJ9 and A néither place is the, total amount of '
ischeellte content .in the reduced portlon compurable with that in the
full thickness of “the minerclised. zone vhore the Top orebody 1s pres~
ente

"HSL L In Woles 37, 32, and 25 there eppear to be local enrichments
immedietely VPelow Noed tcult. A similar enrichment occurred upnder . ,
tthe came condltlons 1n the NOleD"‘fdce above the 140—foot bench. . *

(b) LaterQ1lz Struc ural fostures me .y play & more important
part in the 1oc¢1; ation of ore und control of grade 1qterully along
the -deposit: than it does sectionally ccross the deb031t. - It is to
“be Pedlloed, “however, that no past focords of grede ond thickness of.
ore dre in ‘existence unq,_Lurther, “that the oCh”Ollte deposit has been
“tested by only a limited nwiber of drill- holou, the number of effect-
"ive holes being th1rty~uwo.' TAs uheue holcs are distributed over a
length of 1,400 feet:and o width of’ LO0 Teet, it 'is obvious that they
do not Jleld,su¢f1016nu evidence to enable, structurql controle to be
elucidated over such a large: areae ‘Mbreover, although" there are 32:
holes, only 17 yield 1nformctlon concerning uhe Top orehody ﬂnd only:
about 20 yield setisfactory informotion ubout the Bottom orebouy.~ :

' '.The .thickness .of the mineralised. gone and. .of the Top- and )
Bottom orebodieo is governed by blﬂrthlcknas the beds which they”
replace. In general, such thicknesses would bm the original thicke-

nesses. 'of the bedu, and the variations would: be due to the 1entlcul-;
“arlty ‘of* the beds. “An analysis of the known - hlcknooses of the
minéralised zone and of the drebodies shows that thﬂre is an cppreq~

iable decrsesc'down the dip and to che -east and alsgo'a-slight’ decrease
towerds the west (see Plate 13b)ew i .The ohly way in- vhlch structural
features ¢ould have affected the uthkHeSS€5 would be. if there Were:
thlckenlng of* the beds in the open fold necr the- Noe.2 and No.7 faulto. .
L AS far as ‘can be determined at presents, “the - chlutlon In thlckness is
very 1lkely due to Lam lenulculﬂrlty of Lhe beos. - e

Faults and frecturo alcy" some pert &t leost in localising -
minerelisations = With the informetion available, it doeo.nOt appear
as though the major faults have played any: 1mpo"tanu ‘part’ in this,
respect, but further incformetion might possibly prove 0uhe;w1se. " The
influégnce of & smaller fracture is llluutratea in the No«l.adit where
a fracture with no 015b1acemont seperates unaltered calclte—hornfels
from. garnet—pyroxene—hornfelo. The. fapla‘ohangos from: calcite- B

hornflels to ore occurring els ewhere-in the mineralised- zone, mlght
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possibly also be due to fractures, and the general disposition of the
calcite~hornfels would suggest that: such’ fractureu are: steeply
dlpplng ones. e ,. SRR

'Jf Becauso of the llmlted 1nformatlon avallaole, it has not
beOﬂ”POSulblO to determlne whether there is any pitch- associoted’ w1th
the Tob and Bottom orebodies. ... Consideration: of  the: .grades-and the
amounts of scheelluo at dlfrerent points within thoseéorebodies' -
stggests that there might be a southeas terly:  pitche . Howéver,: Digca:
comparable results cmnnot always be obtained for the Top and Bottom
orehodigs and, such a pitch eannot be regarded as being definitely
established. The progress of future mining operutlons should *yield
sufflclont 1nformatlon to dotormrne if there is any pitch in the ore-
bodiess- -~ As used &bove, the pitch refers to zones of dlfferent
grades w1thrn the orcbodies. . Except against the No.3 fault, the
terminations. of the orebodies have not been reached, and so no

informea tlon .can be given .about the pitch of thc oreoodles as & wholce

3

X, f}AMOUNTs OF QORE, OVERBURDEN,-'ETC’. AND:EPROBABLE
. *+  GRADE OF ORL. © ‘

. . . e T
P oy . - B . ‘ "'1 !
. \ o . ‘e . teoy | : N . PR )
R R N PP S e .

sowi The following ;igureo are baoed 1most entlrcly Woom
informetion . robtained from theé thirty-two drill- ‘holes which" 1ntersect—

.ed .the mineralised zones, -. Other information was obtaimed from- thc
~mineiworkings and from a smqll amount of samollng in Lhe open.cut and

the. aditse -

. 1 R Lt
i T IR SO T D

PR R

SRS L, The are’s drallcd is luOO rhet 1ono in an’ ex St-wre st dlrectlom

and uOO feet 'wide in o north-south dlrﬁction and. reproshnt§ an' area of
approximetely 10 ccrese .. The -thirty-two holes did ndt’ give’ detailsd
information concerning the wholc of that area angd further drlll holes
would be necessary to uu@le buoh 1nform blon.Q Lo
~The flgures for‘ﬁmounus of ore,”etc. are CchUluted for A
pen cut approximoting:to that. Whloh wWill) probobly oe dcveloped o
gurlng -the mlning operationse - The open’ cub is ‘baged esuenflﬁlly on’

‘that: assumed by MreTeLebarson of .the: Broken*Hill- Pty.Company, who,

o%rly inh 1943, reportedJon the- prioposed open. cuttlng operdtionu. On

the footwall or horthern side of- ‘the deposit,’ the sides of. the cut !
ave a batteriof LO degrees. On' the’ hunornvwall or sduthérn” uide,

the batter is 60 degrees in rock and MO deﬁrees in sand overburdena

SThirty feet rOﬂdways are &llowed for.g 'The 'basé” of ‘the, open cut is

regarded &s being ot sea~level, 7 In placeb whete the 1ntorprotat10n

f the geologilcal structure was slnrhulj amended after Mr .Barson's
recommendation was submitited) slight- e ]teraulons heve been m”de in

the positions' of -the sides of . the cute '  On'section: llnes 5 &nd 6 the
batter on the footwoll side has been made” steeperito-2gree”with the
steeper dip of the footwall in that portion of the deposit.. . The
figures hoveé beenr caleulcted as though the, whole: of the ore’ hes been
extracted down to sed ~1cvol, thot is to say, ©lil blocks cf ore, etce
necessary to support roads from level to, level during:the .course of
the operations, have been rego Srdéed as belnﬂ eXtracteds  The worklng
levels are assumed to. be, those proposed by Mr.Barson, namely sea=level,
75 feet ‘dnd 150 feet above -1evol.\' lho .amounts °ng grﬂde of ore,
etces between these levels hﬁve ‘also been 'cdlculated. ' The assay
sections on Plates 5,and & show the area ond grade of each bande The
sampllng‘and assay results =re given in Teble 6 at the end of this
reporte: ‘ ‘
7 The moteriil whlch will be excéveted in the open cut has
been divided into ore,. sonc overburden, rock overburden, waste rock,
cnd.woste rock which. on testing w111 probehly be found ' to contain
much oree The term.Weste rock' is used. to.denote material under—
lying the ore and’ whlch hb° to be remove&‘to permlt of .extraction of
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adjacent blocks.of .ore and to maintain a more o less regular opem ;
cute The waste rock does not, however, include the bands of low=
grade rock within the ore zone and wvhich moy or may not be excluded
from. the ore by selective mlnlng. The waste rock which on testing .
will probably be found to .combtain much ore,  exists on the northern!
side of the open cut ond in those portions-of the deposit where the’
drilling was not carried sufflciently f“r to the north to reach the”
northern 1im1t of . the 01Ce - -

The fOllOWlng conver ion fﬂctor wrere used in the c&lcule”

“ations e : : ‘ o
Y Cubic Feét per Tom' '
. .Ore -(whole zone) .o 1lel o o ¥
Top orebody o0 11.0 ‘
Marker beds oo’ L3608
‘Bottom OI‘ébOOI;Y X 1l.3
Rock overburdem <o l2.2
. Sand overburdein se .l 2040
- " Waste I‘OCk. ) 12.2

The lines of drill holeu are generally 140 feet apart and
the distance between drill holes from 80. feet to 160: feete It is
”;assumed that the braae as determined in eech hole extends, halfway to
“the- next hole. In vicw of - the distance betyeen driill . holes, such. an
assumptlon will not neoessquly be correcta However, as. the minerale
" ised zone has been intersected by 32 drill holes, grades caleulated.
from such holes should prfOﬂch the average grade of the dep081ts.

- 'For the above reason, the cre from the V1ewp01nt of grade is regarded
The amount of ore should be .
8) fficiently accurate for all pract:cal purposes.

In the drllllng, the ueoovery of core wes not 100 per cent.
for all samples. The recovery wos, however, high for the greater
number of the samples. . The grede of the unrecovered core could not,
of course, be deﬁeraned and assumptlons had to be made regarding: it
‘Por the purposes of calculation, it wus oesumed that. the unrecovered
‘Core in’ each sample was’ of the same grade as the recovered. portion of
_;h“t ‘Samplee. ‘ "Hor thé purpose of 1ndloat1ng the worst possible set.
‘of - condltlons, calculations were elso made im which it wag agsumed
that the unrecovered portlons of 2ll sarples wore ‘barrene .

e e

. The.above information-and
have been considered in oaquletlnﬁ

(a) The geologlcal 1nformetﬂon

(Plates L, 6 and 7) apd. the

atlon on Plates 5 anq 8¢

(b) A length of 1260 feet = hO

feet eas 5t of llne 1_,.~

paftlculﬂrly the Lollow1ng factors
the umounts of ore, etc.

on sechion lines 1 to 13 ,
samojlnw and other 1nform~m

féet Wespiof Line 6 to iod,

(c) A depth extending to sew—level‘ g

Assuming .that unrecovered

grﬁde as the recovared cores the- flgure

. Ore

.O

L‘Waste roek (untested miner— . .. - - R

SN . “alised uone).

oyt s oBands overburden B

N Rock.overburdon. - .
Weste rosk (ingluding

3,519 tons of aplite)

2

core in eaoh sample has the same

are‘ o . -,
_Tons ’Gradefi"
S B W3
.68 . 2;;0289573 006“.
e g 9319006 e : . [
T e 910, 3L2 . R

o ;"n‘- ‘. 1951-@.;164 SRR "
29}4-9861
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There are, therefore,
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all,

24959,579 tons of ore and untested

minerallsed zone, and. 2 7&6»367 tons of barren material to be exoav-

ated.

{fq}loW"°~

PPN
. 2N

-t
v e

Top onebody

Marken beas:‘
t

:Bottom orebody: "

i

ey

Thg 2,028 573 tons of ore w1th an average grade of O.6u
|per cent. w03 1ncludes the followings= - -

hl5 619 tono of averﬁge 5rade 1.21 per cent WO%4

22u,1u0 tons 'with é content of less than- 0.05
per cent.,. WO3.,, : -

-1, 388,81 -tons w1th an averqge grade of 0.56
pexr: cent. WO3° ‘

\'

u'a.’ o
.

The distrlbutlon oetween-bhe;thréé'working levels is as :

fbove Between”iéb Betweon 75-foot
B ‘150-foqt% - and 75—foot~=, and seﬁ~level. o
PeI‘l Cd ; VAN \T I.'....
Cent 0.7k 0.71 0.58 ok g
Ore W03
| g Toris ‘85,7;u 751 078, ' 1,188,761 ;
WasteiTock) Wlei‘ ; N ‘ ! |
' tested minerale|: “”Tons 357 845-ﬂ," u01,524A“M” o 171 637“ 5
mised zZone ). Gy L X b .
sond N aon |- ‘Tonb 1170, 686 qJ6 306 o ' 33350
FRC OVervERAeR ) Ccoyal 348,656 | 323,190 | 2,u81
oo overburden| | TOBS 139,830 7|7 608,754 " [T 192,580
Rock ‘overburden " 0.yai 198,738 | 375,066 | | 222,573 ..
| Waste rock “mons! 59,485 | 157,660 © |7 49,199
| Aplite _Tons'.. Nil Le753 . L. ... 23,766 .

:Lno zdhe, leee the Top orehbody, Marker beds, and- Bottom orebody and
also any ore in the Transition séction.

The above 2,028,573 tons of ore includes all--the- QL E~DEAL

The Lollowlng tables show

the amounts and grades ol the ore aboVe and below 0.3 and, 0e2. per:

cente . W03 respectlvely.

i

.

i

Betwéén 150~

‘Between 75-

N | " doove
CN L . 150~ - foot cnd 7Hh=- foot iand. ., . . Total
. Looty foot. ‘Set—lcVedle L
" Y “Tons 75,248 511,026 © 7 768,008  1,35L, 772
0e¢3 per cent. f Per )| . R ;
WOz & greater. Genﬁg 0. 8 0497 0. 8Lk 0489
fooWOZ). e oL _
B U Tons 13,466, 240,052 1 .-420,283  ...673,801
Below 033 pexr.. . Cper v o R o T
cent. WO3 ”"}Z Centg”o.z. C 0012 - 0609 ' 041
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T T pove Between 150-| Between 75~ EALOT
150~ foot and /h-| foot_and Total
,efoot. * fOOus' ¢ saa-level.-

po ]

= - et e
Tons 86,861 589 863 875 872 - 1,)5 ,596
Qs2 DeT | cent. - ..Per S s TR N BN X

o3 &nd . Cents) o 76 ,,‘0087 o o¢77 R 0.81
greater. RN RN WO3 RV “} ST SO CA

oy

| Tons 1,853 161 L5 312,59 | . 475,979

Below 0.2,peru ‘ Per . .u.<5 n o
cent. WOz Cent) 0.15 0.0h 005 0.05
cro T 103 RS (<0, 05)'~ | TN SR

“On~the assumption that the unrecovered core is barren, the :
"rade“ofathe 25028,573: bons: would be reduced to 0,51 per cente WOz
The apipunts of ore aoovetand\beloW;Gai and. 02 per cente WOz and Its |

Aistribution between:the wo;klnr‘levelg dre shown in, the following

table:-~ -, . 5 L. ' L it
e = e e “~"‘ | -
Fevovebel b abeve | Between 150~ | Between 75— ...
' 150~ foot and 75-| foot and .Lotal
, U ~ foot . | foot. .- sga=levele |7
0.3 per cont.W0s| Tons 70, 350' 1,26,138 707,478 | 1;203,966
e B S It I ST Rt
. cent§ 0,60 0,95 0478 0.81
. .MZZ;UJZ;M-H;,Woﬁ B o L R
’ o Tons 18 364 324,940 ‘h§1,3b3 | -82Ls607
Below Ofg:per Per R - e n ; .
“eent.’ WOz Cent§ 0.16. | 0,12, | 7 0,09 0.1
’ \‘?f"l; < 'K ) o :‘.I‘ TQD.S 802547{4}. 1, 5509 682-" » : -\7999‘7‘90‘ nin‘ }..:l’L}':L‘:.Ll’ 046
Ov2 Per: cent.do3 (ORI o TSRS NN (N R S

and greater., TP PEL) T ool o ey b ' _ T
Centy 0e56 0.76 2 T0672 o L0673
_ o3

e REN Ton: giiromﬁ zégo G 88,991 617,527
Below Oe2 pev +OnS ~?‘H u¢J’39§m . 388,39 s

cente W03 *: JiBer) ol T T
IV 3 ~aiGent% 0s07. |2 -0s05 il 1006 - | - 006
SO BENRd \\]OB Lo B B “-:h:“ . o ‘(-}

The above cssunpulon wvould, howevnr rﬂcuoe the grade in two
Places on the footwall side (on lines I~ anc. 43 “below-that - ?O 2 -per-eente
WO ) included -as-ors on Pldtes. 5. and 8¢ The meterial in such places
guld, therefore, be refurdea as weste rocke. ..The amount .ig, smalil
(3 »660 tons) and while the amount of ore uoula e reducea\hy that
ﬂmount the grgde would not be‘congGLably 1ncfdased.

The above figures regardlng"ore'are‘based"on~the'assumptien
that the ore is broken cleanly from the overlying rock overburden and
the underlying woaste rock. Such o condition could not be attained
in opecn cutting on the scalce thet is pfOpOSCQ, and cither somc of the
ore would be 1ost in the overburden and waste rock or the ore would be
diluted with overburden ond waste rock.
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At the requeut of Mr.GeLindesay Clark, Deputy Controller of
Minerals Production; ‘it has been’ assuméd that the: oré will be: -

diluted by 2 feet off rock overburden- on the hanalngwall dnd- 5:feét: of

underlying waste rock on the footwall. Such assumptions would:! :i.n—wL
crease the amount of material to be excavated by 148,060 tons; <«the
diluted :ore.would .be increased by 129, L76 tons and:the grade reduced

~to- 0460 per -cent. WOz, and -the . amount of waste rock: (untested MinerEs

alised zone) 1ncreaeod by 30,744 tonse : In uccordance with the fabove
assumptions and considering the unrecovered ‘core as-being of the .sames
grade as the recovered, the following figures have been calculated to
show the amounts of ore, overburden, and waste rock and their dist-
ribution betwecn -the three working.lcevelse , .

'"féhgxgm'Between. Between
150~ | 150~ and| 75~ foot t
foot | 75= foot| and .sea~ |. wotos
ot deved R
T ! 7o Tons  107,810|798,769 [1,25L,476 - | 2,158,049
Total ore Per SR
. oo W Cent 0062 . Qe 67| - 0-56 . 0+ 60
Waste rock (untested Tons 373,809 412,006', .175;935' 961,%56
-thineralised zone)s fuoo BT RN ¢ o
' s‘er,idzzgirérpd#der,lj "l Tons ' L7k, 691(436,306 | 0 3,350 | 9L, 317
Rock ‘gverbursh . | Tons 152,6681593,077 | 471,188 | 1,199,933
“Waste rock - 'f;'n . ;"Tonsw“f5i;5861i3é;2&4u. k72oglué | 20&,066!'
| Aplgte o <10 ¢ | Tons v NEL'| 4,753 | 23;266 28,519

o

T swn“ B R B V,r;uﬁ
AS 1ndlcated in the tables 1n thls sectlon of the report
with scheellte content below 0.3 per cent. WO3. Included in some of
the above tables, quantities are given for the material with scheel-
ite content below 0.3 and 0.2 per ceénts WO3 respectively. These.
low~grade portions occur mainly as bands parallelling the beddinge
The :most prominent .and continuous of these bands is the-barren Marker
beds. The details of the mining practice;to be followed are. not-. . .~
known at present. It may be that the minimum content of scheelite
Wthh formo profltable ore w111 be determlned and an effort made by
zZ0Ne contalnlng materlal helow: that grede. If thls course is: L
followed another: dilution problem will, arises: .Some ore would be S
included:in.:the low=grade;material” sent to.the dump or. alternatlvely
low=grade material would be included in the ,ores,: sent for. treatment.
No.figures -for such.loss of ore,or dilution of.ore: are included in
the+above calculations.. . However, Mr.T.L.Barson, in his..report on. .
the open: cut. operations, included. figures. which would apply if am .-
attempt were made to -discard.the Marker beds. by selective. mininge
Figures hoave not .been calcule ted for .the other, low-orade bands. if ,
these are to be rejected: - o&Ch:C&lCUldtlonS shoulu be lext unt;l the
mining policy has been decided. ', . T S S A PR S P RIS
The ore~bearing zone includes the Top orebody of high and
uniform. grade; - .the Merker beds:-almost everywhere borrems. ...and the
Bottom orebody wuth the ore oceurring in bdﬁdS‘eep rated'by low-grade
material, .. The effeots of" this veriation. in grade seotlonﬂlly across
the ore-beering zone - have.been discussed immediately aboves .. Therg.
is: marked veriation in creae‘”long the orebodies and. partlcularly 1n
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the'bands 1n “tHe Botuom orebody.‘ ' For SatlSLdOtory pldnnlng of- the
mining operatlons and particularly irf Sel°0t1Ve mining 1s resorted to,
1t woulg, e esoenulclvto determine the .arade of ore. some distqnoe
rahead.. of thu facess. ~ . The determlnatlon Would ‘best ba.oone by dlamond
““1111ng across the ore—uearind ZoNe€e This could probably be. very -
conveniently conducted if o diamond drlllldg plant were available oonr
tinuously on.the mine (as it would he if gplant -of taat type were in
use LOT dr;lllng the blast holes) N
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X. _@‘X‘TE‘NS'i'ONa OF THD MINTRALISED ZONE.

4

A.  Introduction.
‘ The ultimate 11m¢ts of une mlnArallsed zone in every
dlreotion hbve ‘not-yet been proved by the existing outcrops, develop=,
men al worh(ano erlllﬂ These limite are. aetermlned by the zeologr
ioé structPre. - i o S ; !
’ : : Ao T ainet |
ol The general condlﬁlono *overnvnﬂ-the possidle extensions will
be discussed below, and the 90531b1e extensions in the dlfferont |
1reotlons Will be discussed 1n@ﬁreatnr aetﬂ11~ e -
L LI R : :“ A E TR i ;
o OWlng i5 the coverlﬂ of dand in many Dlw ces, nd tne well—
soiled natupe.of the.surface. nluewhele, outcroﬁs of. rocks. of. the ﬁ
Grassy Serle“ are few, ; -Surface geologlcal mapping cannot,. therefore,
hélpttﬂ any. 1moort nt extent 1n‘tracln~ ths - favoufable beas and. in
Betectlng slbruectursal features 1ike1J to offsct itheiy continuity. "4
eophy31oal'survey Oy ﬁhe ‘megnetic. method wag mpdc of thé- minerellsed,
zone- and-its . possible weutmrn extension. - The results. of this. qurvay
are ~gontained in a separete forthcoming report; but are summarised . ;
“1QW (D.hl@ The ﬂosolblc aonlication of the results to tr’ring t
exteﬁ81ons pf the mlnerallsed zone ere also discussud below (ppel3, Ly
Tt may ve stated, howevar, that in the light of our present knowleége,
the . extonsions of the favourable beds and the minerslised zones will
hava to e deflped larweWy, i not wholly, oy diamond drllllnw.

4 . h
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SIPNEN In con31der1no pOSS1blo oxu nsions %o the known mineralised
zone, the main fﬂctors are s . : : : : i e b

Cl) Exten81on of the Pavoufable beds.v he favourable beds mayw .
either have & moredor.less:unlimited ex tenulon.or be lenticulars . If
the beds;are lenticular, the. directicns.in which any such lenticular-
ity {ould affeet possible extensions to the mlnerallsea zone would!be
alongthe strike (iece to. the weut) and down -the - dip. -:-In-the short:
1enuth down:the dip tested: by -the.drill.holes, “there- 1s a pronounoed
aeorease in. the thickness of theérmineralised Zone. ' .rAlso . to. the west

here is. a deorease in- the thickness.of. the Top: orshody: and the Marker
bedS“ but the. thiciness of. tnc“bottomvorébody:is uniforme :: It ds prob-
able-that ' these decreases represent lenticularity . of the beds in :those.
two directionss - The’ onlyralternatlve explanation would be  that the.
faulting andc fold_mo Thed procuood “thilckening of the favourable beds
neer Lines L and 11 and ot the preuent~h°1 ‘ht of:- 150 feet above sea=-
1evel.

RRIe I TS AR L ok ARl WLl T )
(2) Structux_l Teatureg.. - Stfuctu ok Teabures which:might affeedt .
the continulity of the Favourabls beds: include faulting and. igneous v
intrusivese. The: Now 3" Fault forms the . known . easternend’ of the fave
ourable beds and of thée 'mineraliseédrdone; ands the ¢au1tnd pontion of \
the fa¥ourable beds has not beel Toundd = & . on b neda oy e L E
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...... ‘The southerly dip of the favourable beds. woula eventually
brlno,them 'into contect at depuh Wlbh the: cr’nlulc 1ntruaive Which
outorops to thn south. o If the' DCdu coﬂtlnue down’ the dlp, they
would be out off by the graniteé at a vertioal depth' oF ¢ pproximately
600 t0.1,000 feet oelow sea-wevel or & dis tance down tho dip of
approx1mately 800 to, 1, OO feeb. B

IRV

(3) Mlneralloetlon of the Favoupeble' Be@g Although the faVour-
able beds may extend, orebodies will be nresent in them only where the
beds have been invaded and altéred by the mineralising - solutions. ?Ih
the light of present knowlcdae, it is 1mp0881b1e to 1naioQte the ‘

ossible, extent of. minnrcllsatlonog ‘

vl ol

~ 7Ce 'Results.Of”themMQEnetic'Survex, s SR

.The only result that need be considered:is .the; Southern
anomely — an anomaly of high intensity occurring along s distance: of
1,100 feet on- the southern or hangxngwall side of the; mlnenalised L
zone. ° In plan it is gub~parallel to the hangingwall: -of. the Top- 0T e
body, the axis'‘of ‘the anomely being about 80 to 100 feet: south From..
it at the ecstern end and 230 feet at the western ends.. . This di—,,‘
vergence is regarded as being due to the greater depth of the anomaly
body at the weutern -end. The ‘anomaly is .regardecC &s ari&ing firom a
megnetic bed of actinolite~hHornfels, the magnetic propertiss: being .
’due to - contained magnetite. If this interpretation is dorrect, the
magnetic @ctinolite~hornfels would form an important marker as. it is
conformable with the beds of the mineralised zone .and hds its bease.. . |
10 to 50 feet stratloraphlcally above the hangingwall of the- Top.ore—
Pody from which it is separated by pyroxXene—garnet<hornflels, .. Ther:i
hornfels is overlalnluj sand, etc., and the depth to it determineSnﬁ“
the distance in plan-of: the'ahoMaly from the hangingwall.of -the Top :
orebody. . However, the upward extensions of the beds in the region
of the anomaly are cut off by the No.8 fault — a fault with 2 general
westerly strike enda’ dlp Wthh, where oboervable, “isigenerallyabout
28 degrees, but ranges''up to 55 degrees. The -rocks:‘aboveé the~No«8 -
fault tonsist of actinolite-hornfels and biotite-actinolite~hornfels
(the owerburden rocéks ‘in the open cut), somé of which are magnetic. as
is eV1dent from-the-fact that the Northerm snomalies:are asoeribed.to
.them. "I the No.8 ‘fault maintains a 'low angle of “dip,:the dinount: of
‘overburaen rocks' above it is smell and not likely. to-glve any.i: -
eppreciable anomaly. - If, however, the fault has, ta places.where- it
is not "exposed, a high angle of dip, 1t is possible that part at .
least of the Southern anomaly night arise from magnetic: beds im. the
47rocks above ‘the feault.- If such:were the czse, the anomaly and the
“magnetic. beds would mnot - represent & marker which could be used to-
indiocate the hangingwall of the Top orebody... Unfortuncately the .
information from the drill holes is such thet the p031tlon and dip of
the No.8 fault cunnot be determinea. . Ve

In the follow1ng dlscuu81ons, it. w111 be ﬂssumed that the
oonclu31on resched in ‘the geophysical report, Viz., that;the Southern
anomaly arises from & maghetic sctinolite<hornfels bed. with:its base
"0"to 50 feet- stratloraphically ebove the hunglnuwaLl of.the Top Ore-—
body is correot. R , Co oo L6 N
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(1) geological Considerations, Towards the east the mlaeralised
zone termineates against the Nos 3 fault. . -Although small emounts of
garnet and sch3971ue are .stated to have been fiund by the eparly’ Pro=

gecting to the east.of. tae ‘open cut, :and along-whatis now sonsider-
to be the Noe.3 fault, there-is.noe evidence of the. faulted portlon,
if "anyy of the mineralised.zone north of the No«3 faulte. . It is -
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probable uhat the ‘Noa 3 fault was éarlier than the mlnerall ation and
that the garnet—pyroxene—hornfels Tound on, .and near, the sea-ehore ‘
represento mlnerallsatlon along the. Nb.3 fault, It is hot knoWn '
whether the favourable beds of the minéralised zZoné were mlnerﬂllsed
on the northern side of the Noe3 fault. - Further, the prdbable
position of such beds is not known. ~ “If the Nb.3 fault is a normel -
one (which seems unllhely), the -faulted portion of the fayourable. beds
~%9 the north of- the lault Wwill bé under Bass Straite. If, 8 eeems
probeble, ‘the Noe 3. fault is & reverse ohe, the faulted portlon of''the
fawourable beds would. Pe: at. an:unknown distance to the weot—northweot
of the eastern end of the open cuu, depenﬂent upon uhe amount of dis-—
placement by the fault. There is no evidence of the presence of such
beds within a reasonable distance of the mine, but sofl and sand
occupy the surface and there are no outorops.of the hornfels. Further,
there are no reports of scheelite or gornet occurring in that direetion.

i Fopithe presenty, therefore, no 1nformaﬁlonfdan Ve given as
to the poss 10111ty of finding the mineralised zong north of the N0q3,
fault, but search’ should, in the first place, be directed along the,
‘northern side’ of! tle Nb.3 fault west-~northwest from the eastern end
of the open cuts 'wThe valley of the Grassy -River should be searohed
for any evwdenoe of favourable beﬂs (eelclcewhornfels). , Cdd

(2) Gegphy51ca1 Surv_y Results. JlTae ceonhyoch1 survey extended
only -to 800E and not to- the eastern -termination of the mlnerallsed
zone ageinst the No.3 fault. .. The; Southern anomaly: ended dbruptly at
obout uOOE; and immediatély east of the most. intense part of .the ..
anomaly. +. High anomelous values do, not appear 1ong the eQSUerly
extension.of the . beds, but moderately high values appear to the. south
and southeaste . Several. geologlcul structures which would ceuse this
termination can be pictured, but the structure is fairly well knoWn
in that v101n1ty and some neeﬁ not be. conoldered. o enr o

. It has been assumeq that the anomaly arleee from uhe'mag»_
ﬁnetio actlnolltenhornfels overlying the pyrox ene~garnet—hornfelsn:.
The-actirolite-hornfels (irrespective of. whether it is megnetlc or
not)  is known to occur further east, but there is.a gap_ of 200 feet
“east of the termination of the anomaly, in which it is not known f“
whether the hornfels is.present ‘or note: However, the, pyrox ene«v',<

{
i

“garnet-hornfels  is-known:;to oecur in its expected 0051t10n in uhiS .
.gap and it is. reasondble to infler thet the actlnollte~h0rafels Ais, also
“present. - If the actinolite~hornfels extends eaeuerly, nen the .
ternination of the’anomaly:iust be coused:by the ebsence of mognetite
in the eastern extension of the hornfselss . . Other features such a.s.
fatlting, presence of igneous rocks, change of  Gip, chanoe of" strlke,
sould not adequately explain bhu rnown occurrencee and tae absence of
_the anomaly to the east.. :

Lt _; "J,' ’[\

\

If the anomaly is con51dered to arise; from a maﬂnetic bed
in the overburden rocks, the termination of the ﬂnomaly could be exe
plained by the No.8 faults.... The trend of the latter is along the
‘"the horthern and northecstern sides of ‘the intense anomaly,. - v, OV, @0,
burden rocks occur south of the fault apnd occupy .the same: reglon.as
~'the anomely, ~ .Bast and northeast.of the fauldb, there are no,overburden
rocks and there is no magnetic anomely. The areas of moderately
high velues south and southezst of the terminetion of the anomaly .
would Pe caused by other beds or 1en°es of magnetioc rocksa.

E. Weutern “"Len31on.

v o v “’ 1-":‘: ’( ).)\’-"‘ ¢ S
: (1) Geolog;cal Gon51aerﬂtlone. “The mlner(ll ol zone eXueﬁﬁs (B8
far west as drlll holes 42 and Ll and oroaablf also farther; west. to
" holes 21 and 204 " Thé only'difference in.he. anercllsed zZope in,
holés L2 and 4l dompared with vortions farther to the:east 1is that .
the thicknesses of the Top orebedy and of.the Merker beds- have-de- ;
creased.
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e To the west of these holes, the surfeace 1s well soiled a and/or
,oovered by thln layer of uand for 'a distence of ‘500 feet, and there
is no outorop 'of the rocks 6f thelnlnerallsed zone or the hornfelse

with which they are interb<dded. On the ridge farther west, all ouu—
crops and loose pleces of rock are actinolite~hornfels Wthh appeaps
to be 1aentlca1 Wluh u“at of the hdnwlngw I1 country.

QL Southw rdc'along the rldge, the. aotlnollte-QOPnfels extends
'as far as the grcnlte boundary. Northwestwarts 'along’ the ridge, the
outerops and pieces of ectinolite-hornfzls end along & line with a
general weoterly‘trend (see Plate. 1).

[

» . L) ",'r‘ ."'
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To the north of thlb 11ne, the country is we11~8011ed and

;ithare is .4 complete absence of outeorops and pieces of rock e: cept at’
“the .extreme head of & gully where 'a small outerop of Yiotite-actinolite-

hornfels: oocurs, It is possible that this blotlte—aculnollte—hornfelo
roprescnto the.. wovtc;ly extens ion .of the overbur@en on the northern’
aide of .the opon cute . If the minsralised Wone extends es: far westerly

.as thls looality, it most likely occuns ot depth below' “the biottte~

aotlnollte-hornfels. .. The northern.81de of this belt.of well—soiled
eountry, is| deflned by pieces of the white quartzites” which are the
typlcul rochs of the northern side of the Noe3 feult, and it is poss~
ible that the latter fault. eo tends northenor thwesterly to ‘this Local~
ity. , Thlo Toult would form the northern ooundary o¢‘ ny Wcsterly
extension of. tac mineralised Z0NEe. . , L o

" In the valley of Nichol Creek “to ‘the west of "‘bhe ridge re~ -
ferred to dbove, a small amount of prospecting work was rried out in
the past. The workings include two ohort edlts, three Shcft& and
several short and shallow “trenches. The‘»dlto and "shofts cannot be
entered and the only informetion ‘obtainable from them is thét to be
deduced from the rogks on the dumps. ~ None of the rocks is typical
of those in the mlneralised sone. . ‘Very small’ umount -of garnet are
present, however, " a8 irregular: rcglaoements in the actlnollte—hornfelu
'of the southernmost ohhft. " Theré is thus some evidence ﬁh“t”ﬁlter—'
ation similar to that in the mineralised zone has occurred in this'
locality. - Very small amounts of scheellte can be obtained t a few
places nea* the head of Nichol. Creek. S

[ R . . S

(2) Gqupy l Survey Resultb.. The muanetio'survey was:oohducted

as far as 1000W, but the. oonbh >rn anomaly ‘did not extend westwards be-
yond- about 60CW.. The anomaly is reguﬂaed as terminating, abruptly ot

its western. end, but, there 1s a. small WrOu of high vclues to the noruh.
of thls tcrmlnatlonu T S

- The geophysical evidence suggests that the termlngtlon is too

-ubrupt to be due to @ graducl décrease to the west of the. content’ of

magnetic minerals id “the anomaly DOGY. It could be due either to, the
sudden terminaticn of the magnetic mineral content of the znomaly boly
.or- of the. anomdly body -with lto magnetic mineral content. = The first
explanpulon is most 1mprobﬂb1e, but, if corrbct, would mean that the
anomaly body would not be & satis sfactory marker. . ‘The second GXp18n—
ation is the more probable one and will be further con81dered.

The sudden Lermlnat;on of the anomaly Dbody would be relﬁted
bo the 5“010“10 11 structure. . Unfortunately there ére no outcrops of
bedrock around the turmlnatlon and for 800 feet westwards from ite
~Further, there are no arill’ holes in that erea, but Nos+20 and 21.° s
holes-are close to it SuruCDurcs whlch would vol‘ln chc sudden
termlnatlon are g- : - .

(a) The ourfaoe of the badrock ue<oonos qocuptly to rther depths,
This structure would only be pressnt if tnefe were Cllffu on the easte
ern side of a former valley now fililed in with sand. ' The valley -
would be the ancestor of the present Burn Creegk. This structure
misht be possible from the reoloolcc agpect, but it is doubtful if
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the form oft the geomesnetic coﬁtourslls comp€tlole wlth such a8 uruct—
ure. Tneve woula UPOJHOLy be.more agreement with the contours 1f the
LnomQWy body 13 ourt o Lhe ove rbufa n rocks e.‘bovm t 18 Nu.u fault.

(o) Paulting. A Foult with cons siderable UluOLuceﬂgﬂu Woula ex-’
plain the aerQt tnrﬂlnculoo of the anomely body. . .It. wogla have &
ut*lke between north and orthes i, “hn aownuorow could'be glther to

he eust or to the Weste. f Thers 16. o, surlko OV‘@QPC“ LOT or ugw;npt

this auoge ted fe ult.

(e) Igneous Intrusives The abrupt termination of the anomaly
body gcould be caused Dy an 1gneou3 1nuruolve.‘Q Gr’nlec rocks pccur..
_To. the aouth of the mine and it iz POS isible that tqy"bounaary with tne
‘Gr’ssy Borles is not. a otrcloht northwes sterly trending ohe. os Suggested
“on Plate 1," but that 'uiune tho grenitic rock or, & 1urge dy&e t*endlng
nortierly from it, sxtends up “the velley ‘of Burn Crigeke  There is -
"1ittle or no direct evitehce for tlle presence of yrenitic rocks west
from fOOV‘Z howeVﬂr Poulders of BblltG% dnu/on Qorﬁhyrleo'occur .
1mmn61atﬂly webst of the Monaver‘" rc31dence, and at three places to the
Weqt—northWCSu thoreofa Some. of these may bo ouuofops, but could
renre et narrow dykes” and not nccessarlly Dart orf the grﬁnltlc “oc;
or one large dyke therefrom. It is '“”OOPLbG thut arill Hole Noe20
passed through decomposed graenlts between L7 ‘mo 100 ¢eet. Bxam1n~,
ation of the cuttings around the hole showsed one pisce of unveathersd
porphyry and numerous smell pieces of aunzular gue rtz, and suggests
that the material passed through was QQulely detrital and not.a
owanltlc rook. o . : S

. .
¥ L H - ' o

‘ Thé obove'co 110f“u¢onu would “pplv lrresuecblve o¢ Whether
the nomaly body oc curs &pove or below No.8'”"ult. TREADE

. Unfortunaue¢y Lhe magnetio ouf Oa.dl@ not extonq onto the
ranltlo rocks, otherwisd it might have been QOSbwole to. qetermmne if
quh rocks ooouc ed 1mmea1%b e 1y Wva of the- termlnatlon of he anommly

'bodJ. o ‘ ‘ { ."u o . e

\ o PO A
. : : e
(d) Change of Sirike. While it might be asswied that the wvest=
Lcrn termination of the anomcly is duc wo @ change in strike of the
hnomqlJ boay from west to nurua_nortnmeot, it uwuld then ber nécesgury
Ho explein the tesmination oi.uuV Lebter porti ion near the’ Muname"'"'
rYlesi@eénce. | It is probable that the nigh valu 3 “MWOOlDtOlV,uouth o
“the 'Manager's residence necd mot be regerded ag a norun—nortnwostern
extension of the anomaly, but can be explaincd otherwise (it is' 'poss-—
ibly connected with thc'leSSer thicknoss Q,.SLnﬂ_lﬂ thwt re;)

, (jﬁﬁcbdcldgionsq It i5 obvious thet thore 1s ne idforma clon abouu
the mineralised zonc weot from drill holecs 409 21, u2 “nd u+, una th“t
tcstlng is d051fdble and n S5OV

I

L Dl“mond drilling is’ rc ommended a8 the bect mOuhoa of test~
ing the oxton sion of the miners lised annc. The Nos+5 and 6 lines
should be completed and the campaign ‘then continued to the west of-
No«6 lineo . o . i .

SC

- "7 The @eopAJulo i1 (m?speulb> survey could be continusd beyond
the uer ‘already surveyed. It is obVlouu;’mwevm1 that some or:,;Ulnfr
should preoeae the megnetic suryey in order that the significence 0¢ :
the wesbtern termination of the southern dnomaly mey be Obt >rmineds” 7 The
drilling would a¢uo provide ceolog¢o¢l information wpon which. the

interpretetion of the sextended meghnetic survey could be busad.,~, Any
" magnetic survey hould'be exitended ooutaﬂfL{ to enbracs’ the cpntact of
the gr“ﬁiue and the ho Tels, and WCSquly uO 1nclude ohc rldpe upon

which he &CGanllu6~hQTﬂ¢elu OQUG¢ODU-: , -

- . N R . - -
oo . . PR Yoo



wt?

R - ‘45{

S .Y P, Extension at Depth.-

* The' drill holes have shown that the mineralised zone extends .
below sea-level, the greatest depths to which it has been proved being
100, 80 and 60 feet below sea=level in drill holes Noswlily, 31 and 56
respectlvely. Below the No.2 fault, the zone appears to extend down-
wands uninterruptgdly except where it is cut by the Noe9 fault, and it
is probable that it extends some distance at least bolow “the deepest.
p01nt at whlch it is known, n%mely 100 feet below sea-level. ST

* The . thlcknoss of tho zone 1s deorea51ng w1th depth, but there
is . no QVldenOO to indicate. whothcr such decrease will oontlnue or not.
At least it will not sffect the economic exploitation of the zons as e
far as the depth to which open cuvting would be continued,: v1z. betwoun
sea-level and 200 feet below ec—lov 51

Nothing can, of course, be .said as to the grade at depths
greater than the drill holes.,. As far as the available information
extends, there appears to Be a.decrcasc in grade with depth, but thﬂre
is: no 1niormatlon to detormlno whether such deonoase will contmnue oxr
notq ' - .. . . : o
As indicated above (pmuO), the favourable beds would, if -
they - conulnue, be cut off by the granitio,rocks at distances down the
dip ranglné from 800 to 1,200- Teet.. o S .

o Drllllnw w111 be . necess ary to p;ove tne ex tension,~thickness
and gr&do ﬂt domzh° SRR . O ' . SO saoo ek

v ey
SR

- Ge Northefn Limit~of.Mineralised Zone at_Surfaces !

'

This 11m1t is not dcflnltelv determwned at “the present tlme._
. Near ‘the northeastern portion of the workings it is, of. course, defimpe
ed by the No.3 fault,, Towards the west, its limit should be déter- .f
mined by the Transition section °na/or the . footwall rocks. oomlng to -
the surface on the southern side, of the No.} fault. The footWall of
the zone is,’ howeVer, faulted down to the north su006351velv by the .
No.2 and 5 faults ahd by a fault of 31m11ar ¢isplecement-to the north '
of the MNo.5. A limited number of shallow: 4rill Holes would be
required to determine more uccuruuely the northern 1limit of 'thé miners
slised zone .near the surfaoef

ot . N N 'l

oo .. e )
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H. Parallel Minermlised Zones. T e

It has been shown obove (0. 24) that Small quontluies of
soheelite are present in' the footwall hornfels to & depth 180 feet
gtratigraphioally below the base of the Transition section. . Thisg ..
osourrence suggests that the scheelite~bearing- solutions had acoess: ...
to the footwall hornfels. If, therefore, favourable beds similax to
those ' which existed in the mineralised zone, occur at depths of say
200 to 500 fect below the minsralised zone, 1t is possible that they
might also have been altered and minerelised. ' - It is notiknowh
whether such beds cxist, and drillingz below. the mineralised zone would
be necessary to determine if parallel orebodies exist in the footwall
at depths greater than- 180 feet pelow the mineralised zone.

As regtrds the hangingwall side, scheelite- does’ not occur
in rocks above the pyroxene-garnet~hornfels. However, in Drill Hole
NosL48, traces of scheelite occurred in narrow veins (up to § inch) in
the rocks about 60 feet above the hangingwall of the pyroxene-garnet-
hornfelse If favoureble rocks exlut in the hangingwall country,
there is the possibility thot parellel minerelised zones may occurre
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Discontinuous outerops occur along the-shore south from the re-troat-—

nent mill, but none of the rocks is of the favourdasls carbonats types
The only ooq51b111ud of favourablce rocxs is, therefore, in those beds

which do not outcrog.ilong thcidhore. Drill holes ua and 19 were put
down to test portion of tho 1ﬁngﬂnfv 11 coulbry, wut the only scheelite
Tound wag the t in holo 48 eyreﬁ to immedictely uoove‘<p,u5)

L wW‘Jaz XL.» SI0NS- S P
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*‘mhe Gryssv ﬂcheellte'd03001t is a Dy OMﬂLhuommutlo ‘depds 1t,
oocdrfan‘ut 2 Ol't ce of #ppraLimetely 1,300 feet from ¢ grdnite:
intrusive, and. ~ommc_ Dy”tne'JOJBgcem int-and &lteration of Wéds “of:
llmeuuone interbedaad with & scries of hornfelses, Outside the miner-
alissd . one, the qc1 aind uctJQCliueéhornfclo, oiow1t0~hctlnolluc—
hornfelu, muscovite~Horns clp, etce Within the mineraliséd” zone, the
typloal bsoeMblﬂno is garnes (had¢oa1tﬂ and oroshal""1oe), diopside, -
epidote, etce ‘ ST

The mineralised Z0one s Desn nrove Q'by Wox rkings and drill
holes to.-have & gener westerly strilke and sowbherly dip at Lo

degrees; a thioknesss where neb P“CUO ad dye to,fgultin' cranging from
150 to 222 feet ;nd Lvup&giug 2eTe) l80 faet; and ¢ length .of at .
lesst 1L, M@O fsets . The O’“boln Juu s determined by, the Noe 3. lqult
and is oltu ted. abouts L5C feet inlond ﬁrom the southeastern cocst of ,
the island.  The limits of the zone to the westi and at depth have not
been‘reached. U e T ety s : .

“

The m1n3f311 oC zZons heg an ore~bucr1nu portion wnlch has o
thickneses, where not reduesd due to foulting, ranging from 80 to 162
fect ana averaging 117 feet for the known length of tna ZONG, ViZa
1,400 feet. This portion contidns two orebodies ~ the Top: ﬂnq Bottom-
orebodies -~ with a barrecu scctlow, the Morker Deds, between thems The
Top orebody 1ls contianuous througiaout almost the whole of the southern

(ﬂ

or hengingwell side of the zone., ., Its thickness ranges from O to 38
fcet and averages 25 feet. The Bottom body Is continuous throughout
almost the whole ¢of the zZone. Its thickness rencges up to 110 feeu
exclusive of any lowmw ade bend inmnéﬁ:tely'”bovc the Trensition
séction.s In places where The thlclkness is not retueed.-due: to fenlting,
it “Panges from h8 to llO faet and overages. 90 fect. The m@’kOf beds

have a thlckne 5 fbnflnc Trom Ly 50‘25 feot.cna chrﬂmlnu about 13 Tects
bd 0r¢111ng Cfp for’ the j

ée of 1y21 Der. cent.‘NO3,
uh "n “ve¢ave o‘r!ae of

The prob ble “osﬂrve% as dlcute
Top orebody 115,619 tons with wp ‘Veraoo or
and for the Bottom oreooaJ 1 388 8lb to N
00‘56 Del" OGﬂu, VVO-’ e —;u,"’,v ‘.‘ ’ ."A

\,'"'-

}-J ‘“.‘ g‘;
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The deposis is ¥ precoﬂt being worked by ‘oben cut methods.
ot a raete of approximately 700 tons per weell. It was desired that
production should e inereasscd to 5,000 toins orf orc per weeld and a
drillinc campalgn was conducted” to prove sufriciént obe reserves to
eneble tﬂls “Utu to ue mdlnualneg ror )eveer Jearss.

3 \Nlthln the eree drilled, the i O]LOWLD{ ngr;gs'rcvre ent the
.mounto OL o¥g, -overourden,. etcs, . in the propou ed gpen cut. Mna consld~
ered as extending to . EBes ~1vvu,.—l UL S PR e

o . R T . ARons. ';“QQQQQ:L' o
) R ’ A B R WO
SOTE Ly e L e T 2,028,573, L 0aeh

Vaste rock (ubbuutno minerak- . 9)1 OOo o IR
S R Y < To: Oflk,)‘ e T oELs ontoa
‘Send overburden ee 910g)u2=' S
_Rock overburden - or 1,841,164
) Uc 6. rock (1n01u61n3 28y319 204,861, -~ .
‘ © tons UL‘.QlltCJ.QF e ,

L o o ! nol: . ‘
I3 « KJ'X’ ! ﬂ ~ ‘.r.. :

2
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As fer o5 a comparison can be made with similar scheelite
deposits in other parts of the world, it awnpears that the Grassy
deposit is the largest single denosit known. The Pine Creek mine in
the United States of America is treating ore at o greater rate than
that proposed at Grassy, but the ore reserves are comparable and the
Pine Creek mine eonteins: = group of* deposits and not "oné single
deposite. .

The limits of the deposit have not been recched to the west
-~ and at depth. The extenzions of the deposit in those directions
would best be determined by dicmond drilling. As regerds the ex-
tension in depth,- testing of sthe whole deposit should ‘be carried out
at least to a denth to which it is coasidered that open cut methods
could-be .economically extended.. - Further, the testing of the Top
orebody should be conducted to greater depths as it mey be possible
to mine. thct orebody By underground mining methods to cdnsiderably
greater depths than would be possible by opsn cutting.

comoa

(P. B. Nye)
ASSIST,NT DIRLCTOR.

CANBERRA, A.C.T.
December, 1943,

(C. L. Knight)
GEOLOGIST.
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4 wWeight Weight
lam.Limiting  Depths | Length ..| Core '|of Core| Per Foot | Assay
Sample of £ Core - Re~ |Recov- of Result
No. |Core | From To |Recovered|covery| ered |1i" Core!. - W03
In. Feetl - Feet | Feet % . Grams Grams/Ft.‘ ?%
DR Drlll Hole 23, Site 3G (cont'a.) i ;

’ . B o T s
bno. 13 IWT.5. 158.0-¢ 9.8 03 | 6642 678 | Q.
C50 " 158.0 163.0 2.9 58 1600 552 . 0.05
C51 i 163,0 172.5 9.5 100 5705 600 0425
cs2 .M 172.5 183.0 10.4 99 6310 607 Barre
053 " 183.0 192.0 - 8.1 907 . L4720 583 w
csh. 192.0  :202.3 6.1 59: 2899 L75 "o
55 1 202, 3 212.5 8.2 80+ 3959 483 L
C56. o 212,5 222,73 8.8 90 4959 563 e
c57 " 222,3 23040 6.8 88 3650 536 W
¢ce8 - W 230.0 239.5 8.5 90 1y700 553 v

. Drill Hole 24, Site 2D

c59 . 1% 19,0 - 29,0 3.9 39 1650 L23 Barren
c6o U 29.0 4o.8 - L.6 39 2145 L66 Sy
c61 ¢ 1404 8 51.0 - 5.7 56 2550 Uh7 LT
c62 v 51.0 61.0 5.7 .57 2500 . .438 "o
c63 . ¢ 61.0 71e3 . 9.2 89 5139 559 LN
cey 71e3  84.5 - B.7 L3 2785 471 W
c65 .o 845 89,4 e 9 100 27l5 560 " 065
c66 . 89.L 97.0 . 7.2 95 4609 . .6LO . 0.45
c67 i - 97.0 103.8 6.8 100 LoL9 . 595 . 0.3
c68 o 105.0 115.7 9.2 86 477k ‘519 © Oel-
C69 u 115.7 128.6 10.6 82 5680 536 " 0.05
c7o0 . ¢ 128.6 137.5 - 8.L oL 11390 523 Barren -
o711 . v 137.5 i47.5 8.1 31 L4130 510 i
C72- v 147.5 159.5 9.2 17 4955 - 539 i
cr3 - M 159.5 175.0 12.3 79 6425 522 "
crh -1 175.0 187.0 5.7 L8 2757 L8l N
c7e. o 195.0 209.0 12.8 - 92 6895 539 weo
C76 i 209,0  226,8 10.2 87 5655 554 T
cr7: . " 220.8 228.0 6.7 93 3625 541 0.15 .

" Drill Hole 25, Site 3D
c78 " 1% 0 10,0 . 2,0 20 1590 795 - 165
c79 - " 10.0 20. 8 %68 . 35 1730 455 " Lleb
c80 i 20,8 3043 8.2 86 5160 622 " 0e75
081 u 30. 3 LI-O- 7 90 7 . 93 5910 609 ' Oo L]-
c82 o 40.7 48.0 6.9 95 3880 562 0.15
083 u 48.0 62.5 13.3 92 7540 567 0.05-
o8l " 62,5 68.0:° 5.2 . 95 3060 588 0. 35
o8 M 68.0 - T75.7 7.2 ol 4380 - - 608 0435,
c86 - " 757 79¢7  '3.3 82 2270 688 T 6o 55:: :
cg7 - " 797 90.0 - 9.8 95 5720 584 006
cgg - M 90. 0 96.8 5,2 77 2870 552 - 0sl5
c89 L 96. ¢ 106. " 0.3 96 5420 583 Oe¢l
ceo - " 106.5 116.7 96 -9 1630 1182 . 0505
c91L - ® 116.7 124, 3 5¢6 7L 3L60 ' 618 0l ¢
o342 ™ 124, 3 127.3 - 242 73 1385 629 < 0405, !
03u3' i 127.3 142.0 13.0 190 6770 527 <0:05
Y Drill Hole. 25 "(re~drilled) N Y
C3L9 " 2.34 0 . Le0 2,2 55 2172 592 0675
Cgl_;o Y . 0 - 13.0 2.0 22 1870 - *L492 0450
0351 1.17 13.0 21.0 . 3.0 37 977 - 348

. 0:hQ Bl

FadR



st

i RN < I ‘Weight | Weight |- --
1 D:L’tm.lei"cing Depths| Length Core of Gore|Per Foot | Asgay
bemple of: | .. = o} of ‘Core Re~ | Recove— of .. .| Result
- Noe (Coreé | From' ~To - Recoverea‘covery ! ered . |1F" Core |* WO3z.
~~-"-"In; “Feet'  Feet TFeet - - % - Grems = Groms/Fte %
Drill Hole 26, Site 3E
92 14 68.0 74,0 3. 57 =~ 1889 556 0, 05
~J931 f' 7L'-0 0] 82. 2 R 701-'- ’ 90 L‘-:752 6“—2 ': . 00 2
Coly: 8242 92,00 9.6 - 98 5860 610" 0.9
C95 | ‘_'“ 92.0 - 102.9 9.6 - 88 6080 633 " 1.0
096”1 " 102.9  115.3 9.8 80 ‘5690 581 ' 0.15,
C3lL. Y. 115.3  122,5 7.2 . 100, L4206 584 = <0.05
c3hs " 122.5 133.0 7.8 7L L7y 573 < 0.05
, | Drill Hole 27, Bite LD
3527 15 18.0 240 - 2.6 voL3 18l 571 " 0.15 .0
co7-. " 53,8 61.0 6.0 83 1285 21k 0.3 -
cog .. ' 61.0 7048 9.5 97 5770 -602 » 01
o9 . ¢ 70.8 81.5 9.5 88 5l.30 572 - 0.15 .
jc1o0 - - " 81l.5 92.0 9.8 .93 5690 581 0.1 .
fcroxr . " 92.0 101:.0 8.8 98 5680 6L5 0. L5,
c1o2- " 101.0 111.0 © 9.5 .95 6145 oLy . 0.15"
lcroz- v 111.0 12245, 11.5 100 7800 Q78 0~6<”.-
lc3u6- " 131.0 143.0 11.8 . 98 - 641G £ 53l (fo 05
©3u7- " 1h3.0 151.7 7.2 . 83 3532 306 «<0.05.
C Drill Hole 28, Site LB.
10185 .. 1% 3.0° 1 8 1.2 ? 780 650, 3ol &
fjcio6. M l1e 8 15.2  10.2 98 7130 699 L 2,357
lopor. 15,2 2545 9.7 95 6910 712 L 2.1
cros 25.5' 30,2 2.5 53 1370 708 2485 ..
c109 " 30, 2 L3.8 13.1 97 8L70 6L7 0.7
110 3.8 = 522 6.8 81 3230 L75 < 0,05
fc111.. 5242 6l.2 7.4 82 3580 Lol . &0405
L. " 61.2 The3 97 . 74 sy70 - BeL _0.25
o113, © The3 8247 8ol 100 3980 L7k 0.05",
ciiy  ° 8247 96.0: 13.1 . .99 7890 602 "0.6
€115, 9640 105.2 7.8 85  L259 546 “0uL5
0116, 105.2  116.0. 8.1 75 k590 567 - 1 0.15
Cll7. ¥ 116.0 124.0. 745 83 4600 613 710,45
c118. ' 124.0 133.0 8e1 90 5300 65l 0.5
Cl19.° " 133.0 142, 3 8.9 96 L4530 - 508 " 0415
lct2o v 1h2.3 1534 948 88 5852 597 270405 °
c121 ¥ 153.4  162.3 8¢9 100 5129 576 <;o.o5
c .. " 162.3 1720 .6 99 L895 . 510 < G.05
Drill Hole 29, Site 1C
ciuo. 1F  70.0 8140, 1.9 Y 1057 - 556 *j-;o.2{'
cihy. . " 81.0 88.0 k.0 -y 2145 ‘ 536 - - 0.9 .
cih2 . 88.0 98.5 3.3 31 1850 561 *"0:15"
ciLs . 9845 106.2 2.5 7' 33 1380 552 7 055
loauL 0 106.2 1133 6.9 .95 | 4260 617 . 0.95
PlolyGe ! 12040 126.5 645 100 12l 63 v L3
coh7 " 12605 136.5 9.8 98  6L0O 654 0.7
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d Gore we.s re~-drillec.

[ e

of €158 and 160.

J : S P T o Weight [Weight | , =
P Dlﬁm.LimitingiDepths .Length Core |of Core|Per Foof | Assey
Sample of i | - ~ ..l of Core. | Re-~ |Recov— of . . |Result
F‘NOG tCore | From - - To - . |Recovered|covery | ered. [1g" Core _WO3;Z
; In.’ Feet Feet Feet % Grams  Grams/Ft.. %
1 , Drill Hole 29, Site 1¢ EE
C1u8 “lé 136.5 148.4 11.2 “9u 7Ll 665 . " 0e8
'ClL9 . " 148.L  158.7 9.8 95 5642, 576 - 0.05,
‘gl50 % 158.7 17040 10.7 95 6L 606 . 0e2-
¢l51 " 170,0 180, L 10.0 96 6307 . 631 - L 0.2 -
c348 " 1804  193.0  1l.9 95 5610 . u71 C 0,05
" v " M DNtk
R . . . iy
Drill,ﬁgle %0, Site LG o
gl22 1i - - 3.5 10.7 7 6.7 .93 3530 527 Oel
c1z3- 10.7 18.5 7.7 99 3750 b7 = 0,05 .
cray ¢ 18.5 29.2 5.9 55 2775 470 <<o.05
0125 - 0 2902 L‘-Q.’O N 9.3 86 5079 535" 40 05 -
126 - ¥ 140. 0 49.0 5.2 58 3025 582 ., < 005 1
{cLey- ¢ 49.0 57.5 + 7.7 92 2225 289, <005,
{c1e8  © 57.5 63.2 .50 88 2832 566 £ 0. 05'%
{Cc129- ¢ 63.2 . 735 ' 7.6 4 Lle2:- 848, 01
1c13o- 7345 845 10,0 . 91 5337 53l /0.05‘
31 8L. 5 95.5 9.3 85 L930. . 530 ¢ «0.05"
y Cl32. " 9545 10'7. 5 - 9.5 ~79  50L0. 527 < 0.05
lcLi33. ' 107.5 11545 6.5 81! 3560 . 548 . 0.1
clzy-- *  115.5 127.0 10.4 90 5765 55L°7 . 0.1
1Cl35 % 127.0 © "139.8 9.1 -+ 71 L779 525 < 0,05 ..
cl36 7 139.8 147.2 v 100 hJol2 542 < 0405
J.C137 . % 1h7.2 154.5 .n.B.B .. - 73, 2965 559 <. 0,05
1 C138 .  I5L.5 " 165.8 104 - 92 5729 - 551 - <0405
1C1l39° “©  165.8 179.3 8.2 6L  L375 53 ©o 0419
fc2hos % 179.3 186.0 2.0 30 850 1125 <0405,
o241 " 186.0 '193 7 567 7u 3000 526 <0, 05~
, ( D¢111 Hole 31, (3' il._of BB) L
Cc152 1.12 114.0 119 8 4.9 su 2635. 538 < 0,05t
] C153 1.12 119.8 130.0 10.0 - 98 6185 619 0.1 .
| cish 1.12 130.0 140.6 10.1 95 6175 611 0.2, .
| G155 1,12 140.6 150.8 9.8 96 6084 621 0.1 |
Cl56 1.13 150.8 160.7 9.6 97 5552 609 0.15 ¢
C157 1.15 160.7 171.8 . 11.0 99 6580 566 .. 0.1 ;
i1 C158 1.15 171.8 181.2 N 89 5580 628 0:85 !
‘| €159 181.2 1847 ¢ 3.3 9l 2015 6304 2.65 i
CL60°1.18 18L4.7 187. 3 2.3 88 1630 632 1.25
CL6I 1.10 187.3 196.0 8.5 98 5190 6.30 - 0.8
| G162 1.10 196.0 206.0 = 7.2 72 3620 opal 0.1
.} 0163 1.10 206.0 210.6 e O 87  13L5 50 » 20405
16l 1.11 210.6 215.0 249 66 1590 524 o - 0405
¢165 1.11 215.0 22,5 ... 7:9 83 5060 - 652 0. 05
J0166 1.11  224.5 236.0 8.7 776 5140 - 601 0.75
Cl67 1l.11 236.0 . 246.6 ~ . 9,877 92 6L00- 63l - - 0455
0168 1.11 246.6  256.8 = 10.0 ‘98 6190 630 0e35
C169 1.12 256.8  267.0 ' 10.1 -99 6140 608 0. 80
C170 1.12 267.0 2772 ¢+ 7.1 +70 L4310 607 0.35
Cl?l 1012 277»2 287:5 806/ 'BLI- 5L[-lo 629 Q. 60
€172 1.14 287.5 297.6  L.9 49 3050 600! 0.8 .
€173 1.15 297.6 :302.0 " 2.8  -6L 1830! 618 0.35 "
c17h 1.15 302.0 313.0 9.0 - 82 5230 550.. 0.05
C181 1.15 313.0 319.5 6.4 98 3780 559 Ouly -,
c219 1.15 319.5 329+5 7.1 7L 3590 359 < 0.05

‘ﬁlght ver foot taken as average
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‘Length

. o DiemdLiniting Depths .Core |Weight | ‘Weight 'ﬁw
Scmplel of - - : _Lof" Core Re— [of Core|Per Foot |Assay
No. {Coref From - To |[Recovered|covery|Recov—~ |, of. Result
ered |13 Core WOz
SR 5 ;Feeﬁ - Feét Féet{ 7 Grams Grams/Ft. ;| %
| RS R . Dr111 Hole 32, (plue nn) e "*”f . ,!' o
bl75vn‘i:luq 5l.d 6ud5 3.7 3 2070 539 b L1
C176° 7 lasll "BL.5" 73.0 7 7.9 7. .93 4250 B18T T 0.2
€177 112 73.0 83¢5 Le3 41 2320 169 ~ 0.1
€178 1.12 83.5 89.0 .. 2.6 L7 . 1140 1138 0.05
€179 1l.14 89.0 96.5° 6.4 85" 2090 315 < 0.05
19180; .14y 96.5 109.3 . 7.8 © 6l - 4220 ..: 522 . Q.05 |
T T , T Ny A
| Drill Hole 33, (Site m -
c210 | 1.16+ 94.0 - 97.5 3.0 86 . 1850) .. 578 | ... 0, 15
0211 1.17 97.5 106.8 3.2 3l 1870 537 < 0.05
€212 1.17.106.8 116.8 - 10.0 100 . 6400 ‘,588 . < 0s05
c2l3. 1.13.1:6.8  127.6 9.0 . 82 144950 550, < 0:05
C21ly, 1.13 127, 6 138.5 8.6 78 4500 519 «0.05
c215, 1.13.138.5  '150.0 548 50  3620). 619 - 025
Cel6: 1.13:150.0  15L.5 s O 89 = 2270) . ' 563 - - 0455
C2l7 - 1.13 i54.5  16L.2 8.1 8L . LO60)a) . 49T | <0405
€218  1.12-16L.2  177.2 9.6 - 7h 4620 486 0.05
cah2.  1.13 177.2 . 18L4.5 562 71 2580 496 | << 0.05
c2i43  1.3.5 184.5  +194.5 9.9 99 5410} . 522, «0.05
c2hlps 1.15°194.5 1 200.7 © Be7 92 3080 © 516 T «<0.05
G245 - 1.157200a7F -- - 211L.0 9.3 90 . 5030 " B17 <0, 05..
c246  1.1% 211.0 121540 348 .95 . 2460}, : 619 0.7
C2L7  1.16 215.0 22643 10.1 88 5700/ 529 =2 0,05
-..{a). Height. correctlon factor: of 1% to. be added. e
i %a.. DA Drlll Hole 3L, (pite 2B) o e
Y827 1.60 72,0  75.0 .6 677 18% - 36| 0.2
10383, 1.30.¥5.0 . j85.o 2,0 20 - 71070 - :355;:-A 0.2
'giﬁuf 1.75 7 85.0 .- 9940 : 4e5 -°, 32 6250 .- 1508 M0 0.1
01g5; 1.15°-99.¢ ‘107.0 - 6.3 * 79 3940 .. i592¢7-: 0.1 ¢
01867 1.11.107.0 . 113.2 5.9 95 3270 5oL 0,05
1ca87°  1.113113,2 119.9 6.0 9 36u5 619”;"; 0. 1"
16188, 1411 119.9 127.9 6.3 79.° 3835 620 ' 0.15
{0189 1,11 127.9 . 135.L - . 7.5 - 100. 4920(a) 681" - 1405
Cl90° 1.15:135.4 ., 146.6 1l.2 100" 7690 . 650 ' 2455
Ci9i 1.11 146.6 . 153.2 . 6.5 . 98 38402 % ,.581;3*ﬁ Qe35
10192° 1.11 153.2 , 163.L . 9.4 92 ' L850(e) . | 551" <0, 05
lc193  1.11°163.4 -.171.0 . 6.9 . 91" 3260 ' L8l " <0.05!
loloh  1.11 172.8 - 178. 0‘[, 2. - L6 - 14l5 - 600 1. «0.05
lc195° 1,12 1y8.C '189.0 0 9.8 89 + 6117 - - ie2h i .25
1c196"  1.13.189. o 194,00 366 72102342 7639 - 05
CL98 1.14;29u.o 20720 3.0 Oy~ 1890 . . . 607 i Ou35 ]
6200 1.120217.8 . -226.0 - &.7° 85 - 5740 "+ ..7660 T T.2
0202‘ 1.12 235.2 ";2u5.o~{ 7.2 - 82*~Q¢b510(b) 6Bl 0.95
10205 1.1% 261.0 ’nr265 o I (P o BE 1oo”w;-2627~ - -6u5;r_r 08T |
c206. 1.11°265.0 +.270.0 : 5.0+, 100.7:2889. . 588..%1 Q2
10207  1.11'270.0  +280,0:" 8.7 87 - 5030 {17 5880 .. £0.05:
G208 " T1.12 280.0 °© 285.5°7 1 3.8 U700 0 2150777 566" 0405
12091 1.12 28545 293.5 v L. 3" OBl e 2045 e v n 615 <z 0.05
"10239  1.12 293.5 303, 2 5.0 52 2387 U477 << 0.05



; ,” a wolfaU NeTore r 0ulon :cvﬁsb bﬁJZ Der cont. to be adadd.
\ e D - o ‘ Weerow ) ] i i Suwe
o O f R ! S Y oo t T i
| L u.,..:\___ U O A
DT , PR - A - R x ey
‘ Dieam.| Liniting Depths’ Langth Core |Welght | ‘eisht |Assay
PBemple| of [ jof. Core Re-— of Core|Per Footl [Result
Nos.  |Core | From .  To "|Recovergd lcovery|Recov— ERLe: AU B [OL R
- : : - | ersd 5t Qore
In. Feet Pect - Feet . % . Grems ~Grems/PH. % .
L 4 Drill "Hole 35, (3ite 10 Sy
C258 " 0.82  131.0 136.5 .2 76 .7 1190 © 837 - 1J25
C259 0.83 1%6.5 140.5 1.0 100 1200 gGM 0.95
C260 0.83 140.5 1L7.2. :5.0 . 75 iTAS0 520 0.2
£261 0.83 1h7.2...:152.5 202 41 . 69 . B3 0.1
262 0.83 152.5 . 162.1 6.6 71 204 _BLs 0.05
1 0263 0.83 162.17.v 168.3. 349 63 . -979 “LB5Y. ., 0.05
| c26L 0.83  170.0 ' 180.0 9.9 99 . 3390 . 623 - 0.4
} C265  0.83 - 180.0 - 189.2 8.1 56 2812 632 . 0.2
{ C266 0.83 . 189.2 195.0° 5.6 97 1570 608 - 0.1
0267 0.83 195.0  205.¢ | 10.C 106 3L77 . 634 0.5
c268 .0.83 205.0 211. . 0«7 11 247 ol3 0.15
| C269 0.83 211.0 221.0 + 5.9 5% . 3640 670 . . 0.45
{ c270 0.83 221.0° 231.0 9.l 9u ..3165 QlLh . 0.15
Cc271 . 0.83 231.0C -’;)) A 7.9 9@ L 2hho 562 015
[ c272- .0.84 - 239.8 ~..250.8 9.7 95 - 2972 552 0405 .,
1 c273-_0.8L 2500 261 &,i ERN 77 ,,y>679 3455;'; 0. 05

w°l°ﬂt GOPP’CUTOH Feetor unlform vna not h7p;1ed..

111 4>1PA46 (uluc hf)

. vt < crmr

0220 1.15 81.0 ? 86.5

39 . T1 ,2590(°) 65u 0.0%
@221 1:15 - 86.5- - 9LuoT 62 .83 0 U.33L0 .. 0.08%
} ce22 1.15.. 94L.0  1OL.5. 9.8 93 . 6580 uz - 0,19
| G223 1.17° .10L.5 115. & 9.4 89 5990 . 86 .. 0.10
| c22L 1.19 - " 115.0 . 121.5 549 91 3670 u9'}hA 0.1%
| c225 1.10 .121.5 28.2 % 4.0 90 . 357¢C 3... 0.05
| ce27 1.11 0 137.2 L300 5.2 67 . 3070 607-‘.¢ 1.0
C228 1.09 - 145.2 15248 0. 92 . 5090 . 618 . 0.85°
€229 1.09' '152.8  .152.0 745 81 . L5530, 6L3 . 0.L5
{ €230 1.09  162.0 166.1 3.1 76 1600 © 550 . 0.10"
0221 1.09 166.1 ° 171.0 2.0 56 . 1430 . 54l . 0.05¢
{ c232 -~ 1.12° 171.0 . 178.0 . LD 57 2130 . 538 0.05
1 c233. 1.12 - 178.0 188.0 . 10.u . 100 5710 . 577 0.5
¢34 1.13 188.0 | 192.0 2.6 75 1497 571 Ouly
c235 1.12 . 192.¢ . 197.3° 5.1 96 '+ 2590 5720 - 0.25
1'c236 1.12  197.3 - 202.8 5.0 9G - 2775 561 0.05
1 @237 1.12 °202.8 = 211.8 5.3 59 - 3390 - 646 0.8
16238 1.12 ° 211.8 = 216.5 L.3 - 91 - 2770 651 0.35
¢eus8  1.12 216.5 . R27.0° 9.9 - 94 - 5850 .1.597°7. 7 0.l
Y ook9 1.12  227.0 - 237.8 0 10.0 - )2 . 6320 -.638 . O
€250 1.12 . 237.8 251.0 8.9 . 68 . 5150 . 584 ." 005
C2B1l 1.12 - 251.0  256.0 1h.7'+ 67 - 2660 . 572 . -0  0.05
‘G252 1.12 ) 258.0  266.6° 7.8 - gl .- 4280 . 554 .. 0.05:
C2%3 1.12- '266.6. 277.2- 9.9 + 93 - 5710 - . 583 .. 0.1
C25L 1.12 .°277.2 - "288.L - 8.8 79 - L900 - 562 L. 0405 .
€255 1.12- 7 288.4 293.5 - L.6 - 90 - 2580 - B566. .  0.05
4 0256 1.13 293.5 .  313.1 ' 13.5 - 70 .- 27540 - 5L9 - 0.05
0257 " 1.13 . 313,170 329.3  13.6 8l - 7610 - 560 - 0.1

-

b (a) Weight corréction 1wctor of Mm to be 2ddsd to s:nole C220. .
_ R o S L?» o 1t 1 N n . i u 0221 257
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: Dlam,leltlng D°pths Length Core [Weight WefghtA . i

§Samp1e,‘of , of Core. {. Re- |of Core|Per Toot|Assay :

it = NOe: Core Pfom . !Td Recovered|covery| Recov- of * a;Result

- . L © ' | ered |1} Cane;. WO3

T Ine Eeet Feet TFeet % Grams Grams[Pt.‘ %

Drill Hole 37, (Site 2G).

1 Ce7h 1.13 163.5 70,0 ¢ L2 65 .2480 a%‘, 597 ¢ 3¢5

1 c275 1.13-.70.0 782 7.4 90 . . 4890(Db 662 . le9
C276 1.13 - 78.2 86 0O “6.8 . 90 _L4507(c). 657( j 1.5

' ; : . 600(z ‘

4-6277. -1.13 109.0 .115. '0.7 12 °329) . 6 062 -
c278 1.14 115.0 119.0 3,0 75 1870 607 0.65
279 1l.14 119.0 129.5 9.8 93 5968 593 0.2
€280 1.11 129.5 140.0 9,6 91 6000 6L.3 0ub5

“~C281' -1.11 140.0- -150:L4- - 9.8 - oL 5834) - 612 . 0.2
ce82 1,11 “I50.l. - 160.5 9.9 98 626l . 651, . 0455
€283 1.11 160.5 :171.0 9.6 91.. 5998 5) 642 1.1
C28Ly 1.11 +171.0 ' 175.0 3,9 97  2L30)%/ - 64l . 0.6
C285- 1.11-;3?50032%185.5 " Ba2 78 L98L) v, 625 . 0.2
287 1.11- 197.d-ﬁ’2o7 o '10.0 100 6L88) . 667 - 0.2
0288 1.11 207.0.:215.8 . 6.5 7L . 3890 609 0s15.
C289 1.12 215.8-::225.8 . 6,8 .. 68 .. 36867 .. .547 O¢l.
G290 1.12 225.8 {123L:0 5.2 7100 ..°3030) = . 588 < 0415"
0291 - 1.13 "231.0 §~a39 9 5~6.3 71 . 3L52 543 <:o.o5

% a ﬂelghu oorreculon faﬁtor.og 3 pgr'cent. t9 He ad%ed.
2 .'._'li: a PR 3 ", ]% TRNTY uon: n

L o Drlll Eole 38, (slte 3G)e , .

}..ce92 T1.13. 37uo.n"u5 1. 7.1 . 87 4310) © 602 0.3 T
0293 1.13 L45.1 - 53.5 6.2 74 3857) 617 . <:o 05
294 1.13  53.5: 65.9 11.3 91 671k 589 "y 0.15
‘0295 1.13  65.9. 72.0 5.6 92  3396)c 601 . <:o 05
0296 1.13.. 72.0- . 80.6 8.3 .97 5009 - 599" =0.05
C297 1l.14  80.6 87.8 7.0 .97 L2s2 596 0.2
C298 1.14 87.8 95, 2 6.5 88  3917(= 598 0.15
€299 1.1k 95.2 10)"6 79 94 5280(a 663 1.65
300 1.14 103.6 107.8 el 0 o 985 2817 (¢ 669 1.h4
TQR0L Lol -t 207.8 . 115.0 0 7.2 - 100 - L483L(b 660 - 1.7 oy
10302 Ll.llo115.04,7102.7 0 7.2 93 L4930 667 - OJh |
0303 1.1 122.7 1.198.5 - 5.0 86 3075 . . 599 . 0.6
C30L 1,08 128.5 | 134 0 Lol 75 2239 591 0.1 |
€305 “1e12 13L.0 ,,139 o 2.7 54 .. 1109 S35 -7 0405
‘0506 l1.12 139.0 . 150.7 -10.2 87 6119 606 0«5
6307 1.13°2150.7 . 1541 ~.1.2 33+ 515 - L26 «£ 005
0308 l.14 ‘I54.1 -159.0 l.h - 29 - 704 - 489 0.55..
0309 - 1.14  159.0 . 1686.2 ~ 8.7 95 5530 619 0.5
0310 1.11.:168.2  181.7 12.1 90 . 7370) - 626 . 0.L45
G311 .-1.12'"181.7 -~ 186.7 . L.O 80 2330)e) - 588° 0.05:
0312 1.12.:186.7 .2 19%.5 8o 2 93 - 5179 638 0.3
C313  1.1277195.5 i:200.8 Lel 77 2500 . 616 T 0:l -
c3lL -1.12° 200.8 .210.8 9.4 oly . 5550 . 596 oJh
C315  1.12 210.8 ~“216.0 L3 83 2570) = - 604 0.1
C316 - 1.13 216,0 .-.226.0 52 52 3240) . . 618 0.l

CE3L7 Lel3 - 226.C 0 229.3 1.8 55 . 1200 661 - - 0.4
C318 1.13 229.3 240.8 1l.L 99 6780 590 0. 25
C319 1.13::2010.8 <«2qugo, 202 -70. 1360 ¢ 613 «0.05
0320 1.16 “24ltn 0 - 24h9.6 ©  B.l 90: 3100 © 570 < 0.05

%a% Welght corrcctlon factor of 3 per cent., to be udded.
'b it it 11 2 (14 I ! i1

C’ i i 1 moqow ] YT )
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lWeight | Weight
of Core| Per Foot| Assay

Dﬂaan 1ting Dépths: Length Core

sample| of | 2 of Core | Re- |Recov= of . Result
Nog . Cprn From ~ To |Recovered|covery | ered |1g" Oore_~ WO3

3 ‘Ine Fsed Feet - PFeeb :”’%.' © Grems 'Gféms/tha A
) - Dpill Hole 38, (Site 3G)e |

| 0322 1.16 2U49,6  258.8 © 8.5 92 BO77) . 560 .. < 0,05
0322+ 1,16 258.8:  258,1 9.0 - 97 5738 o). 598 - 0415
C32%. 1.17 268.1.. 278.1 9,8 - 98 5902 5L3 < 0.05
C324 1.17 278.1 283, 8 u“9 87 2940 540 < 0,05

i L ' .  Driil Hole 39J (Slce lwl

| 0325 1.75  6i.C  66.0 3.8 o5 2970(a) 301 <0.05

H C326° 1.1l 68.0 78.3. 1.8 17 207(b)  L95 ., " 0.25

| 0327.-. .18, 783 87.0 2.9 . 33 1627(b) 511 . Qulb

1 ¢328 . 1.18 :87.0 964 . 9.1 . 97 6350(c) . 629 . .. 0425

10329 0 1.2k 940 107.0  10.1 95 - 654l (b)) . 637 0e3

J G330, 1.14 107.0 118,0 S,8 . 89 6269(c) . 623 . 043
0331 1.l4 118,C . 123,5 561 .93 . 3312(c 632 . 0a25
C332 . 123,5 3130.0 1.8 . 28 . 969(a 632 .. Q.5

| ©333 . 1.14 130.0C 1%8.0 . 7.3 .91 . L4850 647 . 0.85

It C33L l.1lL 138.0 148.8 - 6.1 .56 3600 575 .. < 0,05

76335 01215 148.8 1 150.0 6.3 - 56 - L2312 639 . 04 -
C336 ‘1409 16040 168,0 2,4 30 1482 657 0.5
G372 1 09 168.0 178.2 9.8 96 5740)c) 618 042
C339 1 lQ 188-8  193.5 9.8 92 5540 591 015
6340 1:10 19%.5 210.C- 5.5 52 3145) 598 0.2

TO341 1,10 2:0.0 217,5  1:9 25 L5 ) 520  #Z'0.05°

We rhi correction Tactor Oﬁ 5% t? he edded. T '
W . ! 1 ngl i H f
it i i u, i{.g o H]

Weight of cere to be CulCUlaqu from welrh’ per B
fooh of sw ple 3%]1e.

Dr*ll Hole L0, (Site LF),

1 C353 1l.14. O - 10.0 1.2 12 632§ g 558 045 |
1 C35L 1.4  1G.0 . 19,0 lesg 16 731 (a 554 . 0.6
0555 ¢ 1a 15 . L[.Oa 0 ;'Li-8vo O I T. ""ll T 95 }.,].088 5314_ & o 05
0356. 1,13 L8:0 .. "75E.1 6.3 . . 78 3735, 588 - . 025
0357 . 112 56l . €5.3 7.0 76 3990 576 . 015
358 1.12 = €5-3 732 762 , 91 - L4620 648 - 1 Ded
€359 1.13 73.2 . 819 10.1l 86 5535 543 “,.<:o.05
C360. 1.13 84.9 oL,8 . 8.9 . 90 5180 b) 577 . "« 0:05
36*- 1.1 94.8: 10245 7.4 97 L300)77 566 . 0. 05
0363 1.14 113.7 2.1, 8.3 . 80  LL432) 520-; < 0. 05
C7ely L1.ll 1201 136,17 9.9 - 82 3505 34 < 0,05
0365 1.1y 136.1 n4Z,0 b7 .68 - .2340 . U85 =0,05
J €366 1l.1h4 143.0 15%.9  12.8 . 92 6935 528 <:o.o5

‘féa) Wuight correction factor Qf lO to be added,n

[EU it l i Th
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| Limiting:Depths| = | /. |Weight | Welkht |
N Dium._fﬁ._+. S Length-. |"Core |of Core|Per Poot Assay

Bample| of .., .. .- - lof-Core..| Re- . Recov— og Result

- Noo--|Gore - -Ffb$-~~w-~TO""Recévered chéry“ ered 11“ ore ”WOé"
In. Peet Feet eet % Grcmu Grams/Ft. %

'“Drlll Hole ulL_1730 Eest/lj_;gouth). . Gl oo
C367 1l.13 .. L2.0 :\nm5u. 115 92 696o(b)e~ 612 SR L2k
C368. 1.1l [ Bl.5 1665 1143 9L, - 7020 - . 605" <:O 05
C369 .3e1L | 66.5 . 76,2 .. 9.4 97 5980 619 - 4;0.05
C370 1.1hL  76.2 7 i80.4 3.7 88 2275 599+ 0.2
C371 L.1L4 - 80.4 = 87.2 6.0 88  L0O57 © 658 1485
C372 . 1.1k 87.2 . 97.3 9.9 98 . .6910 680. + 1.85
C373 . 1.14 . 97.3  107.L 843 82 5650 D663 L lely
C37L 1 1.13 - 107.4 115.3 7.4 o4 L4900 657 06T
C375. l.14  115.3 124.5 . 9.1 . 99 . 5182 S .55l ¢ <:o.o5
C376- 1.13  12L4.5  129.5 . L.n 88 2815 #1635 0. L 0435
C377 1l.13 .129.5  135.8 = 3.9 62 2875 3L (200 05
C378 - 1.13 . 135.8 1L0.0 . 3.9 93 2025 . . B15 <:O 05
C379. 1.13 - 1L0.0 150.0 2L oy -..5775 « 609 ok t 1. ; B
038Q. 1.13 +:150,0 ..=160.0 « 9.0 90 5505 ) 1607w Oug
C38L. 1,13 . %60.0 : 168.0 . .L4e9 L B6 2667 §f~.\ﬂ;.i..5h.o’ % Qe u5
C382:° 1.13 "~ 168.8 (1747 [ L.h 75 2625 592 o.j,‘
€393 1.13 :17L.7 (7iL8L.0 . 5.5 - 87 - 3415 V1616w 00,
C394 ~ 1.13 .i181l.0 . .186.7 " 5.0 88 3184 632wk Ol
C395: Le1l3 2186.7 7719947 i°lle5 88 6315 - 5L5 <:o 05",
0396.7 Lelly 199.7 1 207.8 & 7.6 oL . 4730 11606 12204 05"
C397. 1ls1l ~:2@7.8 C L 217.8 1 9.7 . 97 5995 602" 2 04 05
C398 Ll.l4 . 217.8 = 227.8 9.7 - 97 5670 L 569 .22 0405 -
‘€399 "l.lly - 227. -“255 2 T2 '97“"'u110 556 < 0,05

éa) Welght corroctlon LaCtOT of 1% to be qdaed.

.b), i Lo Al 3/ 1"

1 Drlll Ho“e 112, (Site 6B) T
C383.- Lelly .1:096.0 g~'102. 5«8 .. 97 3872  1.650' . 0425
C38L4°. 1elly ::102,0 .. 107.1 * 5.1 ..%'100  3480) ... 7 665 .. L&05* |
€385 1,14  107.1 '.11L.5 7.1 . 97 4585) ..0629 . 04h5k
C386' 1.15 ..11lL.5 ' 120.0 el 75 2355 .. 549 <iO.05F'
0387. 1l.15 120.0 : i.124,0 . 3.8 95. 2605 655 .. 0425k
C388° 1.15. 124.0  13l.5 5.6 .75 3160) - 539" <:o 05+
0390 1l.15 T1h43.5 | 152.0 - 7.9 93  .L4bL5 : 563mﬂ;,o.o5
C391. 1.16 "152.0 1640 11.6 97  .6L56 522 . 0.25
C392. . 1e16 164,00 " 174e0 .1 9.6 96 . .6L90)gy .7 - &3l . Os 2
cLheo 1.16  174.0 ..186.0 "' 9.8 82 ' 6487) .. 621 .x
Chol 1.10 186.0  I96.0 . 9.9 99 6350) . . 6TLi.T o. !

C402. 1,13 196.0 : 20L4.0 v 7.9 . 99 - 5000) . 6267 .; 0.5 .

' CL03 l.l3 .. 204.0 1208.6 .0 L6 . 100 . 2653 ;572 ..&£ 0405

| CyoL . 1.13  208.6 216,00 . 6.9 - 93 .4456 D63l . 0.2
CLD5:, 1el% . 216.0 * -223.5 . 6.3 - 8l . .11000 630: .. 0,21,

| CLoG: 1.1L 223,50 23,0 v 9.0 86 U965 - 537..<0s 05

| CL077 1.16 1. 234.0 241.,0 - b5 o 6L o 2718) . 560 0s1,

{cuoa 1.16 241.0 250.0 .. 8.6 . 96 - 5270 L 569 < 0,05

| - e ‘ Tae

|

" . {(a).Weight.correction factor of 1% to be addede ' "
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(a) Weight correction

S ' Limiting'Dep@hs"' }“"' | Weight (Weight B ;
Diam. - g Length. | Core |of Core Per Foot;,AusLy ;

Pample| of | - - ' “fof [Core 1 ,Re= |Recov= | of " | Result.
“Noe- |Core |-From ~*7 To Recqvered'covery ered |1lg! Qore'A’ W03 7

i 'Ih;‘"Feet“ Peet Feet = % Grams ' Grams/Tt} g

Drlll Hole L3, (856 Ecst/78 Soug_l

CL09 1.18 36.0 ~“U5.8 "‘“7.6““"77“‘ {810 570 0405

| Ch10 1.10 -L5.8. 5BL3 ... 7.3 . 86 060 - 582 - 0405

| C41l. 1.1k - 5Le3 . 63.2 7.6 .85 --h2L0) - '5L3 }1-<;o 05

| Cld2 . L.ll 0 63.2 70,2 v 5L . 77 - 2678R@) -+ L83 - <0.05

{ Cl13 1.15 - 70.2  .78.7 Loy + .52 -72130) -+ 463 -« 0405

{ chal . 1.15 - 78.7 89,0 8.9 . 87 -'5150 553 ik 0405

{ G155 1.15.  89.0 97.3 0.4 5 - 220(z)° 552z ¢ nede
OLl6 0 1e15 ~ 97.3 ° 10L.O 1.9 - 28 +1098) "¢ 552,u“;<<o 05
CLl7 1.16 104.0 112.3 8.3 1oo + 5710 <645 ot Ll.l
C418 © 1.16 ~ 112.3 117.3 4,3 -~ 86 -2535) - 553 - " 0.15,
ChTS. 1.16 117.3 . -127.9 9, 0 85 - 5100) . . 531 . " 0405,
C20" 1,16 '127,9 13L.2 e 6 73 - 2335 ©L76 -t 0405
Ch2k - 1416 " 13L.2 . 142.5 5.6 .67 - 2962)a)+ 496 .-t 0.1
CL22 L 1,13 142.5  149.0 .- Ba4 - -7 83 - 3110 (570 nti 0425,
CLa3 " 1.13 -149.0 . 157.1 7.0 - 86 -- L4210 “ 596 v 04,30
Clily’ 1al5-"157.1 '167.3  10.2 N 100 6860 o Zh2 - 0435
Cc4d5 " 14167 167.3  177.5  10.1 99 :'6580) . - 616 - 0.45
CLh26: 1417 177.5 183,3 5.8 -100 3915 *.W620 @;-f-os55,
ch27 1,17 183.3  189.8 5.2 '+ 80 3530 62l s 0J05
CLy287.La17 *189.8  196.0 L5 fy; 73 . -2525 '516 Ltz 0605
CL2%7 3,17:-196.0 203.0 . . 6.7 '-.96 rw3765 - 516 - <0405
C430 < La17- -203.0  206.5 ' 3,2 . 92 .2235 L 6L2 0405
CL3L 1.17 L206.5 2134 - 5.7 «185 3352 541 g 0405

(a) Nel“ht COerct¢on factor of lo to be Loaed. T
Drlll Hole MA, {plte 6A)

ch32 1.14 182.5 187.5 L3 36 2446 554 < 0.1
CL33 1.14 187.5 192,0--- - 36 80 - - 1875) 479 <« 0.1l
TCHBLTlall 192.0  201.0 7.7 86 T LB08)TT TE08 T Z0.17
o435 1elly 201.,0 -211.0 9.3 .- 93 -5838) - n6lL < 0sl
CL364 1ally - 212.0 . 220.0 ©7.5 .7 83 oL76l) te- 619 0 -l 0427
Cl37 Lol 7220,0 ,230,0 °° 9.7 V97 -.6372 L BLO L0410
Ch385 1wl3 . 230.0 | 2347 L5 - 96 2825 . u623 <041
0439 1413 -23L4.7 . 242.5 7.2 0 092 - -:L56lla) 628 1.3
chlo' k13 2L2,5 27,5 | 1.3 + . 26 -.628) - <G08 () £ 0l
CLll - 1ol 247.5 ©'257.0 Lt 9.0 '- 95 - 58L6 632 - 0. 37
0442 l.14 257.0 ':262.8 ... 5.5 .-.95 -3224) .57l [ -<0.1
C)-l-w-F 1.15 26900 \279"3 .I . 9'5 e 92 ,“ 5867 - “590 " .- O; 26
CLli5  1.15 279.3 1289.7 - 9.8 - 94 - 6506) V-iG3L e 0.72

oL 1.15°-289.7 ' 300.0 0 9.9 - 96 | - 6822 ©. 658 ' - 0.83.

oLy 1.15 300.0 . 308.0 ' 5.6 - 70 --'3527) - 620 " 067 |

' oLl 1 308.0 £315.0 ' 1lel - 16 - " 561(b) 620(y)': 0.21"

b olh9 1. 13 "315.0 '326.0 . 9.8 89 - 6304) 638 -4 0a6L |

[ o450 1l.13' 326.0 3295 » 2.9 - 83 - 1809 619 _;*f 0..77"

: CU51 " T.13 32945 :338.0 6.2 - 73 °3585) ".573 .t 0.13

- C452  1.13' '338.0 348.0 | 10.0 1oo © 6076)a) " 603 --- 0,23

. Ch53 1.1l 348.,0 359,0 9.8 89 - 6059) 602 - £ 0.1l
chslh 1.1hL 7359.0 7 370.5 827 86 L1163 500 <041
o455 1.1l 370.5  378.5 . 5.0 63 .. 3qu6) . :593 . <«0.1

(b) Weight correction fector large.
(¥) Figure for previous sample usede

fector of 1% to be added.

.
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Welght CUrr00ulon f*coor of 3% added. .

it

i1

16

1

B IR X i ' T ‘ ;
| | 7.7 |Limiting Depths b iredgnt 1| weight .
; Diama) . | ] Lonth ‘| Core |of Core|{Per Foot | Assay |
Sample| of i Cl Tof . Core |. Re- |Reoov- .of Result |
No. |[Core| From  To " |Recovered| covery “ered [1F" Core | 03 _
In. Feet Fceet Teet % Groms  Grams/Fte %
5 7 Drill Hole U5, (Site 5A). .
CL456  1.1h4 156.5 16345 3.9% . 56  2868(a) @ @ <0s1 -
0458 1.1L 170.5 ~179.5 8.8 98 - 5537 613 1.1l
CL59  1l.14 179.5 189.5 9.6 96 5784 587+ «0.1
C460 1.14 189.5 - 198.8 8.7 . o 5734 643 0.48
.C461 1.13 198.8 208.6 9.5 97 5812 - 607 0.20 |.
‘ch62 1,13 208,6 216.9 = 8.3 100 " L714)b) ° 563 0.91 ¢
CLG3 1.14 216.9 223,8 6.8 - 99 . L4665 668 1.01 |
o6l 1.1L4 223.8  23L.3 10.0 95 . 6359 619 0.21 |
CL65  1.1L 23L.3  2hh.3 0 9.5 . 95 6092 62 0.16 |
o466 1.1k 2443 2515 .. 6.9 .- 96 4504 636. 1,06 .|
CL467 1.12 251.5 257.u 5¢5 93  3L63 636 ©  0.85
CL69 1.13 265.5. {,,270. LeO:, . .75 25L4( 637 0. 59.
CL70 1.13 270.87276.7- e T 85 3013( 604  <«0.1.
eyl 1.15 276.7  28L.5 3.3 . L2 2782 - 600z <0.1.
72 1.15 284.5  290.7 5.1 82 - '3035(C 57l 0..27
.CL473 1.15 290.7 299.0 . 6.5 78 17 3781 - 561 0.30 |
. 1.15 29940 30543 343 53 . '.1841 538 <0.1 |
¢ w01rht correctlon of 3% to be added.' '
b I T ) T ‘lcr il W :
c W if. o 2(/4 TEE i :
Drlll Hole u6 (plbegi_l
oh7lh 1.12 127,00 132,0 1.1 22 627 570 0.16
'OL75  1.12  132.0 1b3uh 0 1.6 14 613 . 383  <0.1
0476 1.12 1h3.4 154,00 - L.l 38 20°8 - L495°  <0.1
477 -1.12 154.0 162.0 - 2.0 25 999 ' 500  «0.1
o478 1.12 162,0 166,0 2.1 60 - 13uo 558  <O0.1
Cl79 1.12 166.0 175.0 7.2 80, L575 649 0. 31
CL480 - 1.12 175.0 177.7 1.7 63 " 962 566 0.56
Weight correction large, no eﬂtimate made.
Drill Hole' 50, (650: East/58 SOuLhQ,
ch8l 1.15 7.0  1L.5 2.3 51 1407(a) 596 <0.1 g
ch82 1.18 1ls5.. 16.5 Le3 86. 3223% 676 1.9 |r
}CLJ.83 1l.12 16.5 . - 2le3 v LB .55 2716 638 367l
1CL8L 1417  2hLe3 ., - 3L.0 8.6 89 . L86L 520 2,19
\cu85 1.17 . 3L4.0. ;- 3840 2.9 - 72 2020 6L0 2.5
' CL86 1.18 ° 38.0 . oh2.5 . 3.1 56 . 2110 613 0. 65
oL87 1.13 42,5 ° 47.0 & 2.4 53 .. 1570 648 0.95
CL88 1.13. L47.0 . 55.5 5.0 ° 59 .. 2990 by 592 0.05
'CL89 1.1%. " 55.5 . 6l.0 . 5.5 65.  3200)°/ 576 <0405
0490 1.13" 6L.0-~ 68.2 ' 3.8 90 .. 2220 580 0. 35
' CLotl. 1.13 . 68.2 7562 5.6 - 80 ..3580 63 © 0.7
1aL92 "1.13 75.2 . 8l.5 Loly 70 . 2520 568 0.55
'CL93- “1.13  8l.5 91.0 .. 8.5 89 . 5190 606 0.75
cLol 1.13 © 91.0 100.0 © 7.1 79 3290 460  £0.05
c495 1413 100.0 107.0 547 8L 303D 527 0.05
Ck96 1.13 107.0 - »112.0 . 3.8 76 2260 590 0.6
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of 2% added.
of 1% addedl.-

; Liniting Depths . |Weight | Weight
Diam.| T Length Core |of*Core|Per Foot| Assay
Samplel- of oo 8 Yof TCore | Re~ |Recove - of* |Résult
o * {'Core | Irom "To' ‘|Recovered|covery| ered |1%" Corg| :Wos3
. Feet Feet Feet = . %  Grams  Groms/Fte %
, Drill Hole 50, (650 Best/58 South).
long7. 1.13  122.0  120.2 . 8.0 98  5030) - « 623 0.6
'0498. 1.13 . 120.2 129.0 7.0 80 L4100 . 625 .7 0.85
(099 1.l2 129,0 - 138.2 343 36. 1850 . B65 . 0.65
C500.- .14  138.2 19,5 9.0 79 5760).  .:.623%3 .. 0.35
0501. -1.1h  1L9.5  I58,0 7.6 89 L680)°) 599 . 0.3
.CH02- 73,1l - 158.0 164.5 . 5.0 77 2920 568 - 0.U5
CCBCA-“Lell o 164a5. 170.0 - 5.1 93 3190 609 0.15
c;ugntl,lq 170.0  180.0 . 6.7 67  4lho 602  «<0.05
icﬁnq. 214 180.0 188.5 Le5 53 2530 5U7 .- 0.5
G506 1 1y 188.5  193.0 3.1 .69 1h2o LL5. 0.1
(v) Weight correction factor of 1% to.be added.
. D _1 11___.1 e 51, (L7% Bast/1L8 South): '~ °
OF07: .84 . 6760 The 9 3.1 39 1247 715 .. 0.25
€508 0,81 7u 9 " .85 - 6.9 72 2282 632 .. 1.1
0509 0.81 8105 88.9 3.2 73 1040 621 '« 0.8
510 G- 81 88. 9 93,1 2.4 57 - 868 . 692 L. 0.1
5117 0-81 93717 '103.8 10.1 o4 3272)° T 619 1.1
¢5i2. ©.81  103%.8  '115.2 - 10.6 93  3343) . 603 0.45
CRI 0.81 124.0 131.5 37 L9  10LO) 537  <0,05
Ch15  0.83  1L3l.5 146.5 1l.7 78 3898) . 607 0.25
CRLG Q.03 1605 154.1 - 6.6 ... 87 2282 630 0.4
(€517 0.8%L 15L.1 162,877 3.8°- - L4 1212 610 - 0435
C513- 0.82 - 162,8 16645 2.7 .1 73  .919)a) 635 - 0.35
CHhLS 0.82 .156,F . 176.0. - 5.4 © 57 1403 . L485. 0. 25
320 0.82 176.0 183.0 5.4 - 77 1504 /520 Owly!
C520.- 882  183,0 190.2 6.8 oL 2070 568 - < 0w 05
[ 0522 C.78  190.2 198.8 748 91 2009 531 0,05
0523 C.78 . 198.8  203.6 L.b 92 1560 730 0-25
052l 0,78 2036 210.0 6.1 95 ~1L48L) .. 501 <0.05)
TH2 0.786 210.0 222,0 8.4 - 700 2823%) 693 < 0.05
0526 0,78 222,0 - 228,0 540 63 1504 ) . 620 0.1
| €927 0.78  228,0 238.5 10.1 96  2515) 513  <<0.05
. - (a) Welrht- corroction factor of*lé added. .
' Drill Hole 52, (738 Ee ~t/12 North) S
| C559. 1.8 C B.0. . 0.5 . 6 . 273(a 400z, 0.35];
L 0ob0 1.8 3,0 18,0 © 0.6 - G - .520(a) ~ L4OQz - 0.2
- 0BEL Lall 18.0 23,5 1.6 - 29 | 71k b S L300 0495
b o5h2 0 1.1k 23.5 3240 1.0 12 535 . : 516 Talp g
2563 1.5 32,0 38,0 b1 68 . Z050) .. - 706 2.05]
OhEL T Le15 38,0 L2.0 340 75 1495) . L73 . 0,05
G565 d.12 12,0 5040 5¢9 | Th | 3222)a), . 546 ,z:o 05 |,
(566 1.13 5040 57.0 5.6 . 80 2818 CL9L . <0.05].
CREL 1.2 57,0 6645 8.2 86 - L131 504 . <0s05
CEEE a5 0945 (543 Te9 90 | LL3k 533 . <<0.05]
f:_:‘ / -',,-, -_’LL{ 75. 3 82n 5 60 5 90 . ﬂz}-l-95 5’] 9 o On 15

2 wmlrhu QOPT“CblOD larce, no uagustmenu maae. '
/




© 61,

: Limiting Depths| . ‘ Welght | Weight
1 Diam. ‘ J Length_- | Core |of Coére(Per FooblAssay
Seumple of o . {of Core Re~ |Recov= of =. |Result
| No« |Core | From . T0 . [Recovered|covery| ered [1g" Core'fWQ§
In.  TFeet ”'Peét Feet % . Grems - Grens/Pte %
i Drlll HoleAgg (738 vast/lz North)e (cont'd.)
‘ { C570 1.1L 82 5 S 8950 6.2 95" 3656 569 1.1
' | €571 1.15 82.0 - - 98.0 8.3 . 92 L4737 © BL2i. «0.05
- | 0572 1.15 98,0 - "1 102.4 he3 - 98  -2808) . ! 620 .. 0.8
- ¢573 1.15 1024 111.6 - 8.8 °. 96  .5858)c).. 632°. L.l
C57L 1.16° 111.,6  120.3 - 7.6 . 87  .49L9) . 607 . Q&6
C576" 1.15° 120.3 ' 132.0 9.2 .0 79 .7302) . 753 .. 0.57
C577 1.15 ° 132.0 140.8 7.3 . 8% .L4969) .+ 6L6 ..<0.05
C578 1,15 - 140.8 15140 7.6 . 7h .u®65) .. 570 . 0.1
(e) Weight correction of 1% addeds
P Drill Hole 53, (741 East/103 North). A
C543 1.15 - 90" " 13.0 1.3 33 676 (a 493 0.75
chll 1.15 [ 13.0 20.0 ! 5¢5 79 3600(b 621 1.35
o545 1.15 20.0 27.0" 6.6 oL LuL7 (b 639 0.75
C546  1.15 27.0 3l4e O 4.8 69 3353 663 <« 0.05
o547 1415 34.0  L5.0 0.4 95 6L13 585 0.05
0548 1.13  U5.0 & :53.0. 3.2 ... Lo --31878) . 576.. «0.05 |,
0549 1.15°  53.0 1 6L.D 6.5 . . 8l  h353) 636 0.65 i
€550 1.15  61.0 . 69.5 7.4 0 87 1403 - 565 0415
/0551 1,15 69.5 770 5.9 1 79 36l6le) | 582 - 0415
N C552° 1.16 - 77.0 .~ "87.0 9.7 97  6656) | 639 . 0.85
C553 1.16 87.0 . .96.0 8.1 - 90 5282 608 - 0.57
- C55L 1,16 96,0 :'107.8 9.5 80 BLIL) | 663 ' 0.75
) .C555 1.13 107.8 .“119.0  "10.3 . 92 . 6545) .. 62L ' 0.3 -
'C556 113 -119.0 ..124.0 47 7 9L 2899 _ '@606 . 0,95
| 0557+ 1e13 " 124.Q - 135.0 9¢ 3 85 5616 " 59% - - 0.05
0558% 1413 ..135,0° - 150.0 8.3 55 .5170(b) 6124':.0(05
SR :Fga Welght OOPPQCthD of 4% addeds. jf PR
RESTREE D - : ". 29 Th e
' L (e " .'1" st . l% L e e s AT Lot
: Drill Hole 5L, (513 East/7 Southe .- b o
pa— : e pine) e — e
0528 1.17 18,0 . 29.2. L.O. - 36 221l(a 507 * Oal
529 1.17 29,2 ° 36,0 2.0 29 © 1349(d 618 0.9
0530 1.1k 36,0  Lle5 L7 85 3050(b) .. 626 ** 0.95
C531 1le16 ld.,5 k9.2~  5,0. 65 3383) T 63Y 1.15
0532 1.16 492 60,0 . 0.5 46 267) .- 498 - 0.7
0533 1.16 60,0 6749 0.6 76 283 440 0.15
C5JLI- l. 16 67a 9 77l 5 Os 8 83 L]..Ll-).]- c ) 517 <Z Oe 05
0535 1.16 77.5 90.2° 1.6 13 7 768 W7  <0.05
C536 1.16 90. 2 9L 0 242 ii 1111 470 0.8
. C537 Ll.lh 9.0  100,0 2.5 1394 538 <« 0.05
_ 0538 0,8L 100.0 113.5 73 54 1938 508 <« 0.05
C539 ©.83 113.5 118.L 3.0 61 826 501 «<0.05
o540 0.85  118.4 125.3 5e3 77 1570(b 514 «0.05
c5L42 0.80 13L4s3  1h0.9 5.3 80 1443 (b 53 <« 0.05

it 2(7
1Y) il ! 1 1!

a
b
c

% Welrht correctlon of 3% added.
i




.62. | |
3
X 7\10 s lelting Depths Co , Weight Weight
PR N Diamd 1 1 Length | Coré | of Core|Per Foot| Assay
J pample| iof. . of Core | Re- | Recov= of'i Result
’ +-Nos .4 Core| From . . .To Jmac:ove:c‘ed coveryl ered |1%% Core W03 ;
Ine PFeet Feet Peet ) 70 Grams  Grams/Ft. %
o 4 Drlll Hole 55, (615 msJ185 Nortm. < o a
G579, 1415 0 1340 '.‘1 3 10  769(a) 561 - 0,05 |
0580 - 1415 13%.0 20,0 2.7 39 1288(a 453 0.7 | |
(- 1C58L l.15. 20.0 2748 heh 57 2620(b 565. © 0.8 | "
\ ]:C582 1l.l6  27.8  35.0 - L5 63 2575 © 533 ' .- 0db5
1| C583..1.16  35.0 - 4l.0 6.1 68 L4l 633 ' 04U5
\ 3058u CLe13: . 4h,0 557 3L 29 2060 T 595 - 0435,
C585..1.25." . 55.7. . .6l.5 . . L.7. 81 3697)°) - 631 T 0455
| 10586 1.12 615 69,0 6.2 83 3585 578 0.05
o 0587 1.l 69.0  75.2 5.3 86 30LO 554 <<0,05
C588 1.1  75.2 83. 5.8 ,74 3282 5LLl6 < 0.05
gag uelf»hu corr ccclon of Ll-/o codod.
b) o s L 2%
c .t T ‘ i l 5 i
L Drill Hold 56, (609 Fest/L87 South). L
C589. 0.79 89.6 9545 347 o, 63 luph) - 784 0 0.8
:C590 - 0.79 95.5 106.3 10.4 91  3151) 609 .. Qa2
0592 081 . 117.1 125.0 6.8 86 0232 628 ' Lel
10593 0,81 125.0 129.5 Lol 98 1525 " 663 " ", 1.0
C594. 0481 129.5 " 14l.5 | T.b 62 2191) | 566, 0.1 . '
10595 0684 141l.5  1b49.5 ¢ 6.7 . 84 2080 552 " 0425 (ol
€596 0.84 149.5 159.7 = 8.7 85  2747) .7 561 0.8
C597 0.84 159.7 169.0 . 9.1 , 98 2716 a),' 530 1 0i2
6598 0.84 I69.0 17648 7.2 - 92 2202 "5L43 T 043 .
0599 0.84 176.8 1873 . 10,5 , 180 - 3L95) . B9l 0.75
C600 0.84 187.3 19L,0 3.2 86 1000 555 0.55
0601 0.84 191.0  202,0 963 85 2687 513 0.15
602 0.84 202,0 213.5 9 5 83 2899 542 O 35
C603 0484 21345 22L.0 8.2 78 2394 519 0.05
. C60L 22440 233.0 teisoooeo o 0T 1879) £0,05

(a) Weight cOrrooﬁion of 1% added.

X Indicates determlnatlon by wltra~violst 1amp.
Z Assumed. |
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