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SUMMARY

Exploration for stanniferous replacemart minsralisation adjacent
to the Heemskirk Granite continued by means of ground magnetics,
soil geochemistry and diamond drilling.

This work was confined to Area D, and was a continuation of a
programne initiated in 1973=74, During the year the East
Heemskirk Grid was established and this will facilitate the
generation of exploration targets by future work,in a geologlcally
favourable area to the north of Area D.

Results of the one diamond drill hole, TH 2, were disappointing
~ yet highlighted the metasomatic alteration of the contact

sediments,

Expenditurs during 19756=-77 was $37,075 and a total of $74,619
has been spsnt since 1973.

Work planned for 1977«78 includes
(i)  diamond drilling in Area O

(ii) ground magnetics and I.P., soil geochemistry.and mapping
surveys on the East Heemskirk Grid.

An expsnditure of $40,000 is estimated for 1877-7

/2
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2 INTRODUCTION

The Area D and East Heemskirk Grids are located 7 kilometres

. wost of Zeehan, on the SE margin of the Heemskirk Granite.
Cambrian sediments and ultrabasic intrusives in this area have
undergone contact altsration and Faulting related to the
intrusion of the Heemskirk Granite. (Refer to Locality Map).

The area is regarded as prospective for primary tin deposits
for the following reasons.

(1) The Heemskirk Granite is stanniferous, Recordad
production from alluvial and primary deposits of the
Heemskirk Field is 1300 tons of concentrates (B14 tons
metallic tin).

(2) The sedimantary sequences intruded by granite are
gtratigraphically equivalent, on a regional scale, to
the Proterozoic«Cambrian Formations at Renison Bell -
Pine Hill, Mt, Cleveland, Mt. Bischoff and Mt. Lindsay
i.e, the Oonah Quartzits/Crimson Creek Formations which
ars host to stanniferous mineralisation. In addition,
altered ultrabasic rocks occur and are regarded as
favourable replacement hosts (e.g. Rezorback, Pine Hill).

Skarn replacement or hydrothermal replacement, carbonate-ultra-
basic horizons and fault infillings are seen as prospective
targets within Area D and ground exploration has been carrised
out to outline theses targets.

This report details the results of exploration carried out
during 1976-77, Proposals for further wprk are outlined.

«e/3
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3. LAND TENURE

S.P.L. 129 is held by the Mt, Lyell Mining and Railway Co. Ltd.,
and exploration is undertaken by HRenison Limited under 2 Jbint
Venture. ' ' :

As detailsd in the 1975-76 Annual Report, several Mineral Leases
eccur within 5.P.L. 129, No significant tenure alterations
occurred during 1976-77, '

It should be noted, however, that 5 Mineral Leases totalling

145 ha ocgur in the Tenth Legion area and are reserved for iron
ore only. The £ast Hgemskirk Grid covers these leasses.

4. PREVIOUS WORK

Exploration of Area D has been carried out sinces 1974 and has
been reported in Annual Reports 1974-75 and {975=76. Coverage
by means of magnetic, I.P., suil geochemisfry and mapping surveys
succeeded in outlining two anomalous areas, as follows:

(i) East of Kelvin's and Mayne's Workings:

Geochemically anomalous Sn, Cu, As values were obtained
on line 24E, 12N to 15N and line 25E, 11N to 17N. '
Diamond drill haole; TH1, on line 25E and testing this
zone, intersected magnetite/pyrrhotite mineralisation
within 2 steeply dipping seguence of metasomatised uwltra-
basics and volcaniclastic sediments of the Crimson Creek
Formation. Tin values, housver, were low { <0.1% 5n).

* - | (ii). The "East-West Fault Zone™:

; From 21€ 105 to 27E 8N, anomalous responses (soil geochemical
4 ' and/or magnetic respenses) were evident on most lines.
Gossanous material is reported to occur on lines 24E and

26E associated with the anomalous zone.

ok
i

'-é The aim of work in 1976/77 was tos

; _ (i) defina, by sweil geochemistry and magnetic technigues,
the eastward extensions of the two anomalous zones.

{1i) test the anomalies by diamond drilling.

s 2 . "/4
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WORK COMPLETED 197677

(i) Travarse Line Cutting. Approximately 19.8 km of nsw grid
were astablished. This imcluded extensions to the Area D
Grid, i.e. lines 28E, 29E and part of lines 26E, 27E, and
the establishment of the East Heemskirk Grid.

(i1) Ground Magnetics. Readings were taken along linas 26E to,
29FE of Area D and lines 1000N, 1200N of the East Heemskirk'
Grid. A Geometrics' 6816 Proton Magnetometer was used
(sensor height 2.3m). Readings were taken at 10m intsrvals,

.{iii) Seil Geochemical Sampling. nC" horizon semples were taken

at 25m intervals on lines 28E, Z9E whers possible, The
~85# fraction was analysed for tin and arsenic {by XRF) and
nickel, copper, lead and zinc (by AAS).

{iv) Diamond Drillinmg. D.0.H. TH 2 was collarsd at 276, 25N
bearing grid lins south and at 45° declination, It was
designed to test,

(=) the eastern extension of the magnetitse/pyrrhotite
zone of D.0.He TH 1.

(b) the major linear anomaly trending east-west across

the sputhern part of Area O i.e. "the East-lest
fault Zaone",

EXPENDI TURE

A total of $37,075 was spent during 1976-77. A breakdown of
dollars spent is presented in Appendix 1.

ee/5
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Further mapping has been carried out in the area of linss
2BE, 29E; 23E - 24E; 1000N-1200N. Results are incorp-
orated into the interpretation (Figure 3). Appendix 4
contains petrological descriptions of hand specimens
collected during mapping.

Littles change to the overall geclogical structure is
suggested and ths reader is referred to previous reports
for a description of Area D. In the south of the area,

~about lines 28€ end 29€, the nature of the "East-lest

Fault Zone" has been clarified.

A traverse down Bridge Creek indicates a chenge from
predominantly volcaniciastic sediments (tuffs, greyuwackes)
to a sequence of well bedded guartzites snd siltstones.
The contact is characterised by a2 thick zone (approx. 40m)
of silicified conglomarate, which correlates with material
found on line 27E (8N to 9N} and 250m east of 24£ 2N,
Traces af sulphide mineralisation have besn dstected in
float material and outcrop.

The conglomeratic zone was intersected in B.DeH. TH 2 and
is discussed below in detail in section 7.3.

Nerth of the conglomeratic zona, the rock typas aras
typical of the Lower Cambrian Crimson Crsek Formation,
which may contain carbonate rich rocks such as are
pvident in the Mt. Lindsay area and in the Pine Hill

_area south of the Renison Mine.. In Area D, metasomatic

alteration and the introduction of sulphides is widespread
although only minor to trace amounts of sulphide have been
detected so far. The reader is referred to petrographic
descriptions for an appreciation of the style of meta-
somatic alteration adjacent to the Heemskirk Granite.

South of the conglomerate zone, the well-bedded guartzites
and siltstones are uncharacteristic of the Crimson Creek
Formation and stratigraphic relationships are wnresolved,
relying on the interpretation of the conglomeratic zone
i.e, "East~West Fault Zone", and the facing directions of

the sedimsntary sequences.

T | | ._ /6
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Several interpretations are possible:

(1) If the sedimentary ssguences are conformable
then the cbnglomeratic zone represents a
significant lithological change, A north
facing direction would infer that the well beddad
guartzite and siltstones are older than the tuffs
and greywackes., As a consequsnce the conglomeratic
zong could represent the base of the Crimson Creek
Formation and may be equivalent to the Red Rock
Member at Renison Bell.

(ii) Conversely, a south facing direction would place
the conglomeratic zone at the top of the Crimson
Creek Formation and may represent the contact
betwesn the Crimson Creek Formation and Dundas
Group.

(iii} The zone centains recognisable sheared lithologies
(hand specimens TH 27€ 8N, 9N from Annual Report
1975-76) and could be a complex fault,

Magnetics and S50il Geochemisgtry:

Results are presented in profile and plan form (Figs 4, 5,
6) and the raw data comprise Appendices S & 6.

The major linear anomaly daefined in the southern part of
the area, i,e, the "East Wegt Fault Zone", continues to

be defined on lines 28&, 29E, On both lines a combinsd
arsenic, tin, (copper) and magnetic response is evident
ij.e. 28BE, 425 toc 475N3 29E, 375 to 425N, These responsas

~goincide with the conglomsratic zone cropping out in

Bridgs Creek,

from 700N to 1000N on both lines, the gsochemical responses
arg weak apart from anomalous tin at 29E, BOON, This

area is largely covered with swamp and the high tin
response is not considered to be significant as the
residual soil development is poor.

“The distribution of lead is interesting (Fig. &{d)). The

higher values located in the sputhern part of the area
appear to raflect the change in lithology south of ths

.conglomeratic zone.

o
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The pastern extensions of the gsachemically anomalous

zone tested by D.,D.H. TH 1 cannot be distinquished on
lines 28L, 29E perhaps due to the lack of well developsd
residual soils, The magnetic data is complicatsd north
of 700N and appears to raflsct metasomatically altsered
sediments and ultrabasics adjacent to the granite,

Diampnd Drillings

The profile of D.D.Hy TH 2 is presented on Fig. 4(b} and
the log and patrnlogipal-descriptinns comprise Appendix 3.

The hole encountered a steeply dipping sequence of variably
mgtasomatised tuffacecus greywackes, siltstaones and minor
chert to 441m. Traces of sulphide mineralisation {mainly
pyrrhotite) are present throughout and associated with
narrow actinolite rich zones. The mineralisation is
typical of altered Crimson Creek Formation sediments near
granitic intrusives, such as at Pine Hill, Metasomatic
alteration consiste mainly as narrow actinolits bands,
perhaps replacing original carbonate rich laysrs, and as
irreqular actinolite veinlets. Within these zonss,
sulphides are usually developed as minor patches and
veinlets.

Intruding the sedimentary sequence, from 387 to 389.7m,
ig an altered ultramafic which 1z similar te the
magnetite/pyrrhotite rich altered serpentinite of D.D.H.
TH 1. Primary magnetite is replaced by pyrrhotite in
the TH 2 interval but is non stannifercus. (387-382.7m
assayed <0.05% Sn). '

A narrow guartz-tourmaline vein was intersected from
408,0 to 408.4m, and contains traces of pyrite,- pyrrhoflte

and chalcopyrite,

From 441m a complex suite of lithologies was encountsred,
Ovarall the dominant rock types is conglomerate with clasts
of chert, quartzite and siltstone. Minor zones are
extensively metasomatised with the development of diopsids,
actinolite, tourmaline and traces of pyrrhotite, chalco-
pyrite, arsenopyrite and sphalarlte. No tin was detected
from 441 te 494m,

../8
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Petrographic investigations indicate the conglomeratic
zone (441 to 503m) contains altered zones which are of
ultramafic or possibly carbonate origin, Much of the
conglomeratic material is derived from basie, inter-
mediate and rhyolitic volranic sources.

From 503m, the hole encountered less altersd siliceous
sediments - mainly siltstones and sandstones. These
ars less typical of the Crimson Creek Formation, i
)
1 ' "

B. CONCLUSIGNS AND RECOMMENDATIONS

(1) Conventional surface techniques were successful in
: delineating a linear anomaly from 22E to 29 in Area D.
Drilling of this anomaly on line 27E intersected a wide
conplomeratic zone containing highly altered zones and
traces of sulphide mineralisation.

(ii) The magnetite/pyrrhotite mineralisation intersected in
D.D.H, TH 1 is possibly represented by the zone 387 to
389.,7m in D.D.H. TH 2, Tin valuas are low and ths
2ong is narrcy. '

(iii) Apart from the conglomeratic zone, B,D,H. TH 2 failed to
intersect any major carbaonate or skarn litholegies within
the Crimson Cresk Fprmation sediments. Conseguently ths
potential for the discovery of primary replacement deposits
is downgraded in the north of Area D.

1t ig recommended that the cenglomeratic zone be furthar
tested by diamond drilling near line 24E, In this area,
the zons appears to be transected by a N-5 fault (as yst
unobserved); the magnetic response of the zone is greatest;
and tin has been detected in gossan developed on this zone
(Annual Report 1974/75).

With regard to the East Heemskirk Grid, work should
involve ground magnetic, soil geochemistry, mapping and
I1.P. surveys. The area is relatively unknown and ths
paossibility exists of tin replacement deposits within
sediments, altered basic rocks or as fault infillings.

9. BUOGET

- . -

Expenditure of $4G,000 is estimated during 1977-78. Deteils
are set out in Appendix 2.

289012 k
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197677 EXPENDITURE

SALARIES | 9,204

: DIAMOND DRILLING 49,417
k TRACK CUTTING ' 4,B25
i ROAD CONSTRUCTION 1,112
j - CONSUMABLES _ 1,822
, MISCELLANEGUS 695
; ' TOTAL _ £§?TE?§
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PROPOSED EXPENDITURE 1977-78
PERIOD 1 2 3 4 5 6 7 8 9 1O M 12 TOTALS
'SALARIES pSD , 250 250 250 1000 4000 1500 1500 1500 1500 500 500 10,000
* DIAMOND
~ DRILLING | - - - - - - - - 10000 10000 - - 20,000
ACCESS
DEVELOPMENT| - - - - - 000 100 - - - - - 2,000
GEOPHYSICS | - - - - - - 3moD 300 - - - - 6,000
' CONSUMABLEY - - - sm0 - - 500 500 500 - - - 2,000
TOTALS {250 250 250 750 1000 2000 600 5000 12000 14500 500 500 40,000
APPENDIX 2.
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> RENISON LIMITEL™- DIAMOND DRILL RECORD
SURVEY From - Distancs VEATIGAL HORITONT AL
HOLE HUMBER :
X ™. 2 Dopin INeving [ To [ D.8in Dip AL D. Cos Dip | Prog. Tow
To test skemn of TH1 ard |_ 90 45 o v
FURFOSE "Fault" zone. 50 P -se® [ n.zs [ 25 15,6 | -1l 18,6 19.5
0 177 -3 £5-75 50 28.0 L35 41.s 6l
\ocATiON Linz 27E 25000 50 175% | =31 75-1251 &0 2527 ~89.30 42,9 | 106.0
firen I, 200 1697 -z8 125-175 | 50 23.5 -92.8| 4.1 ] 188.1
COLLAR AL, 250 - =22 175-225 50 18.7 =111.4  46.4 18,5
200 - -21 225-263 40 b3 -128.94  37.3 231.8
300 . 17&5 =17 165-290 25 7.3 ~133.1 23.9 2595.7
CO-ORDINATES
320 - -20 290-390 20 E.3 —139._9 1B.8 2.5
335 - -1k 3i0-32 17 L.2 P 117 17.0 [ 291.5
LENGTH
512, 7m 350 = -25 A2 3L 18 6.3 =150.4 43.6 305.1
HOLE $IZE 0-48 NG & 370 - -17 3L346-360 175 5.1 -155,5  16.7 321.8
48-512.7m B 360-5143 | 153 39.6 =195.1 7.8 L489.6
COMMENCED
March 28th 1977.
COMTLETED May 17th 1977 - '
BIGNIFICENT CORE
LOSE ZONES
OHE ZONE GROUND
SONDITIONS
LOGGED BY A, ROSS.
Magnetite - pyrrhotite asic rock from 3R7 to 389.4m=May correlate with altered ﬁltral:asic zone
COMMENTS in TH_ D.D.H. 1.
Metgsomatised conglomerate rich zone from 441 ta 454m
SUMMARY - ASSAY DATA
LENGTH AVERAGE WEIGHTED ASSAYS >
LODE NAME FROM TO §'
fm. $n Cu, Ar. 5.
% -
J .
SUMMARY METALLURGICAL DATA COMPOSITE SAMPLE
LODE NAME FROM o 2, Cu. #a, s Ca F; Ay, B &0 -+ Ree, Cu + Ko, Cathy, Sikie, 2.6,
— .
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HEN!S(.MTED ) Past 1.

DIAMOND DRILL RECORD

HOLE NLVSER TH 2
s Lenni o py . R.R. :
INTE AL b RECG .* 3Y T e e s : E = OV U — — : ;
R T DESGR'PHION FORMATION |- - I — . ‘“SAYS - R i
e TRE B . L o FrROM TO sn [ s T as co Vome oz T 1 T
o . 21 - 2 ! weathered ruck and clay. F'|:lc|r recnuery. :

| s

1
i
e - i
i

"' Frésh but broken, wmassive to weakly bedded senistones, grey-wsoke. o :
™ Variabie mottled TolouTs and irregular veinlet s TMticating metastmatic mﬁf"‘j.*&“ T -
s - gltpraticn. =

2132 1

Colpure-predominant vy -grey -ta-dare-broun— @ne-metre-core, 3 3

e — : ;
- ~—joms-betueen 30 and 3m,— g visible. sulphides.— - ittt i

,Lig_ht grey tu cream grey to hruuln metasamatls=d, altered sandatunga - o :

and minor chert-ailtstnne. Poorly bedded.  Trace pyrrhatite associsfed
with some actinalite/chlorite veing, Bedding slumped-<turbigite.—E — i
-alightly broken. Main alteration by way- of . pale green patu:hsa gt diffues . . o . .
——mreue w—lByers parallel to. bedding.BCA &h_ &t 27m _ | J ; T

~ﬂ're1:.'r:1ateﬂ ?ragmmts in carbonate-filled- f'rac:ture -at 86m- (Znne—-hcm wit)‘ : -

——— e e —— - S, B A —

Colour change. Prednmlnanhlv light grey to green altered s:.ltst:nea,
T greyuacke -—- maifily cherts with less voltaniclastlc sediments. " Trace [ . T
-— *—yery-fine pyrrhotite; - Meztasomatic alteration as before.—-Carhonate -
..Filled preccia.at B&.S to 90m. .

_r

— : : i I

—— I

C"Iange to. dark .t.ruulr‘ {bluish. tinge) massive pEuI:lv hEddBd greywacke.
_Metasomatised voicaniclastic sediment. BCA 6

More r:helts in uDlr:a"lit.lastic: ﬁequence. Grey
EaI:arEDus. IrrEgular m:lltled alf=ratiurl. ) N
_Broun metasomatised. (aetinolite/Chlorite), volcaniclastic,pantly || ' ‘ : e . !
bedded sediments

Slour. Wow Nens | 1
TI‘EGE pyrr’i‘mtite. YT T e

Il
|
]

- LA0h.5 11R.7

e BT A

Thiz zene displays grester metasomatic slteration:  Grey to creamy - ff - T [
» -more siliceous, fine graired sediments.  Beddlrg often contorted
Althougn BCA av. S0°.  Actinolite patches and wvelinlets,. some contain.
iry black fine grained tourmaline and/cr _trace sulphide (pvrrhutite)

Microorecciation throughout. e . o .
“8roun voloaniclastic sediments fram 435 to 137m. “—‘ I -~ e 4
From 145 to 161, 2one pertivOorar-altered with rottled cresm and ey
solours and trace pyrrhotite. - Bedding-often centorted, —Pinkish--——-f.
wom w-tinge to cream patchaes could be fine axinite. Patches of black . __

tourmaling

— e ——

e e — e

8light change in colecur to darker grey-green and brown volcaniclastic ! ;
=" sediments. Verlable alteration. From 170i Velnlets of cross cubti Lng, | T
v later stage cerbonste ocour. - VRTY conmen Pram 473.2 tg 176.5m - f o 1
= = ———-— —{Upinlets are 30 to CA).- Earbenate infilled-frastures poour at——
. _123.5,. 174.6, 179.9m_ Lesser veining from 176 t3 179m then carbhonate |
veins and broken core common from 179-181.4m. L
TFAULT ZONE 173 to 181.Gm No minaralisation evidan]  (arbanate vela=™ . :
~lets nross cut the actirolitefchlorite alterat‘l':i‘l—'—‘\leinletn'uccurﬁ% 1 + e
sporadically up - 20 195m.
From 181.4 to 19‘,nmerasumat13ed I:herty sediments with trace_ il\tfﬂ'ﬂﬂﬁte_”
Well bedded ESA 70°, Naon calcareous.
TTATLer 1395, lithnlngi'eé'ara “Aredominantly browm with pfegn alteration T
~ --Mainty ‘slumpeq bedded -yolcaniciasticsedimerts: ~Fina-to medtum - Y
grained greywackes, siitstones, with. very minor.buff cherty lavers. | . —
Trace sulphide in actinolite zoneg and very rare black tourmaline,. I e b - :

———— O S

t
SRR o AR A

o e it

ﬂFter 25311: minur quartz veinleta 83 alteration.

8%

parie
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DIAMOND DRitL. RECORD

HULE ~UMBER:

. ) LOUSED BY

DESCRIFTION

FORMATION  [bo -
ORMATION oo 70 | 8n

o i

i 288 L 28B.8. - i -‘-' Altered actinolite yich zone. -Trace pyrahotite-and black. cournaling. — - .-

" “Minor bedded chert: - - — — ff—

.258‘.339:.3 . "Brown pebbly turbldite. Clasta are slumped, Tounded fragments in
A T vglcaniclastic mttix. T

———————— JRTIS

-—-—————-—294——38?—-———“ ———~Gore- -811ightly broken from- 296 to- 305mr-—Grey to—dark—grey—hrown—memm — ;

-— .1ised volcaniclastic sediments, . Irregular blotchy. al:era:ionr—ﬂainly :

) _guartz rich with leseer actinolite, . | i

i “Core very broken from 324,5 to 330m o
——~Acetnolite alterarien increasing from 336m e v e - — B : — .-

BCA 60° at 345m, Brown; -poorly bedded- alumped-volcnniclasr.ic -sadiments I — . LN, -

——uwulth winoxr cherr layers, .CoTe very broken from 353 to.356m, with 1 metfe’ . :

—., lost. Leds alteration from 360 ro 365m, ther normal actinolite rich ald :

" teration. ; -

o " Core broken frdm"ﬂ&ﬂ 't6'386 5 with' 0.5 inetre loa“r;." T ST — - - - e ' . -

C—— —

—Very dark to black semi—mass:!.ve mgne:ir.elpyrrho:ite rich rock. - Blnr.ch] :
., 8leered bagle rock, May correlate with altsred serpentimite im 3.D.H. I,

T
- e }._4_.—_
i — <0.05 Sn core lanalyser

: | i
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TH2/3445m (T8 21412) . . . . . . ¢

This 1s a metasomatic rock coneiscing largely of pale green actinolite with irregular te erudely vein-like masses of phlogopite studded with fine dark
but color-variable tourmaline. - Swmail grains, and irreguler aggregates of albite occur intergrowm with the phlogopite and these features include

: sporadic subhedral grains of apatite {to 750n) in additfon to frequent very fine inclusmions (tourmaline, actinolite, phlogopite). Sphene 15 @ minor
i accessory constituent, OQOccasional late~stage Zeclitle veinlets (with recognisable stilbite and chabazite} are present. Most of the rock is :
¥ featureless in terms of relict features but there f8 sowme evidence that it represents a wmetacomatised breceia. It coataine § few altered Eregwenta . i
: of a fine-grained clastic sediment and grades marginally into a mtrongly phlngopltised sandy siltstope with some similarities to TH 6622 and TH 6623.

TRZ/I88.5a (TS, PS 21413)

This is a partly metasomarised granular fine to wedfium grained ultra«nafic evidently closely reliated to DDH TH1/68m. Where relatively fresh it : . ‘
conslsts of grapular olivine (mean 200-300u} with accessory magnetira as clivine-intergranular particles and :I.rregulnr to SPONKY 2PEYERaAtes,
Elsewhere olivine interstices constst of pale green phlogopite which on textural grounds has developed by replacement of serpentine. These
phlogopitised areas grade fnto weakly sheared masses crudely vein-like areas of massive phlogopite and 4 more or less complete progression csn be

seen from fresh dunite to phlogopite rock, The paragenasie {partial serpentinisatien and subsequently metasomatism) is identical to that im
- TH1/6Bm, ’ '

i i

Polished section examination reveals the magnetite is primary as disseminations apd aggregates which are partly to extensively replaced by secondary
pyrrhotite aggregates with included patches of chalcopyrite and locally accompanied by bladed graina of flvaite, No pentlandite was observed but
extTemely rare mubsphérfcal inclusions («<10p) of Yheszlewoodite are seen in magnetite and assay for N1 may be warranted, .

RV

TH2/40B 4m (TS, P5 21414)

This is a quartz-tourmaline rock with a vague relict “granttic" fabric and is considered as a completely altered "microgranite" (or Imicro-adamellite). )
The main constituents arc weakly stressed anhedral quartz and strongly zoned color varlable schorli, A few variably gericitised feldspar relics 1
persisr apd in places feldspar “ghosta" are seen in vaguely gscudomocphous guartz with gericite inclusions,

e At e e A e e v

e g 2

Accessory carbonate 1s present and occasional  drregular patches of chlorite developed at & late stage by replacetent: of tourmaldT Rave tabular
greins of topaz occur closely Intergrown with tourmaline, ‘¥Fine to vltrafine granular to subhedral sphene ie common throughout the rock and
developed in part by replacement of primary ifimenite which peraists in _sporadic corroded relics,  Polished section examination reveals eparsely
. dissemfnated patches of pyrite and parrly pyritised pyrrhotite intergrown with r.oumall.ne aggragates and  rare pltcheu of chalcupyr!.ta (to 400p)
intergrown with quar:z. No cassiterite was obue'cwd in the “sactloned a.rens .

x

This 16 a brecclated anc per:v-is:hrely phlogop:l.:lsad !i.ne aandx ailts:one posaibly weair.lr cuffaceous otis:lnally, although clastic compoments, apart
irom disseminated qua:r.z gtaina are altered beynnd tecognition.

§
TH2/422.3n (TS 21415) ST : 3. S R RS ' : - 3 !

The rock congists mainly of microcrystalline quartz, phlogepite whirh ia pervas:lve but aleo concenttated '.Lm:o veinlets and aggregates in brecciated v H
areas and subordipate to wuinor seml-fibrous to eubedral polkilitic tremolite-actinolite. Minor accessory sphene is present and very fine . i

" Tilmenite, typical of aimilarly phlogopitised pelites from the Renison Mine ares 18 ¢ommon throughout.. Traces of pyrrhotite occur within the . . l
phlogopite segregations. . ' : ‘

H

3

i

" A late 200p - lmm wide vein of colorless chlorite cut across the sectioned area, Marginal porticna of this feature include thinly dispersed 1
microascople grains {typlcally«10p) and small elusters (to 75u} ot_ caaniterits,

TH2/48%n (T3 21416)

A weakly brecclated gud thotoughly metascmatised labile pebbly sandatone by analogy originally a poorly sorted Crimsom Creek Fomtion tuffacecus
. greywacke. The clastic fabric persists v!.th Tandom to weakly bedded angular to subangular rock fragments now consisting of sctinelite and cloudy
. microcrystailine quartz and feldspar and "cemented" by seml-rapged actinolite, Diopside and cloudy blue schorl are accessory altération products. s
- Traces of Fe-sulphide (?pyritised pyrrhotite) are assoziated with the tourmaline, Cloudy granules of sphene sre weakly disgeminated throughout.

TEZ/448.4m (15 21417) : i

R This is a weakly sheared diopside—tremolite rock consiasting essentislly of granular to subhedral diopside particles (mesn 50u) enclosed within and

L . marginally corroded by semi-otientated subhedral to Tagged grains of tremclite. Hagnetite fm disseminated throughout im two generatiecns with
chromifetous~cored primary grains partly overgrown by secondary finer-grained material, Small patehes of pyrrhotite are also present locsely
associar.ed with fine pa:ticlea and spongy aggregates of secondary megnetite. ’

General features indicate this rock waa initially a fine to medium-gralned granular pyroxenite (diopsidite} altered and weakly mineralised more or lesa
cantemporancously with a weak phase of shearing, It contrasts with preyieus ultramafics from this area ia carrying primary chomite-cored " : ‘ l
magnetite. Ni-assay may be warranted. . : i
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;62/466 Bm (IS 21418)

s a8

This 48 a weakly sheared tremulite-rock with uccéssury amounts of chlorite, green éhlogopitlc mica, pelkiiitic carbemate, cpaques, and "grading"
locally inte = semi-schistose diopside-trewolite rock. The paragensais im aimilar to that at 448.im with tremolite (and phlogopite, chlorite)
developing in pert atr least from diopside. .

Opaques tend to be concentrated into semi-orignteted spompy aggregates u}d thin films parallelling the erude schistosity. Much of this
material i6 fine grained “secondary” magnetite locally accompanied by and; intergrown with fine grained pyrite and pyrrhotite.  Also present
are rare rtelict primary greins of magnetits w:lth chrmferoua cores, These iudlcate an altered ultramafic (Tpyroxenita) origin and provide
a llok with the 448.4m specimen.

s s e a4

THZ/452.1m (TS 21419)

This is a metasomatised and inciplently sheared tuffaceous or at lea.st‘volcanﬁmict conglofterate,

The coarger pebbles are typically fine gralned basic te intermediate volcanies (leucobasalt-~leuco-andealte) typified by semi-felted feldaspar laths
{(nov saussurite-stained albire) or less commonly microcrystalline, - Accompanying thesa are occasional fragments of tuffacesus sandstone,
disseminated mand-sized quartz graine, chert fragments and altered (tremolitised) Tdolmmite fragments, The matrix consists of fiter clastic
particles of similar compesition but with relatively abundane quartz, '

The rock 18 semi-pervasively impregnated with finer grained tremolite gr ading locally ianto crudely vaiﬁ-].j.ke wnanses of tremolite-actinolite,
Accessory traces of cloudy sphene are present and this phase may mask a little ultrafine cassiterite (thus a Sn-assay would be warranted).

TH2/45Tm g'-rs 21420)

Thiw is a coarse quarta-tounmune—diops1de-act1nolite rock with traces of. gphalerite. * The rock - i chdracterised by abundant strongly gtowth- - - : - : i
and color-zoned echorl Interspersed with granvlar te poikilirie intergrowths of quartz and diopside, Tremolite-actinolite iw an accessory : o ; Col
constituent over most of the area sectioned but locally semi-massive, Accessory cloudy albite is present, The sphalerite is a red {moderate

to high Fe-variety)} as diopside interstitial patches (to 500p) locally accompanied by small patches of pyrrhotite, - Thie rock is a crudely xoned R : S
vein or segregation. The asserblage 1s similar te that of some of the asscclated metasgomatised rocks., . : . . ‘

. TH2/474m (TS 21421) .

This {8 a diopside-tourmaline~tremolite rock evldently relsted to the 457m specimen, It consists mainly of fine granular to subhedral diopaide
with diseeminated skeletal to poikilitic anhedral graine and aggrepetes of green to brown pleochreoic achorl, Irregular patchea of tremolite~
actinolite pecut and ate partly altered at a late stage to aggrepates of talc flakes, Fine grained sph is an ac t and more
or less evenly disseminated throughout. There are trace to minor rmoumts of pyrrhotite as amall blebs typ!.cnlly :lntatltiti.al to dinps!.de andfor
tourpaline and thinly dispersed very fine particles of near-opague sphalerite,

TH2/480,.8m (TS 21422)

This is a merasomatised chert crudely banded and prohably dolomitic in part originally. Cherty microcrystalline quart: persists in places but
elsevhere the rock consists largely: of grapular and cloudy poikilitic dicpside with accessory tremolite actinolite gnd small aggregates and

verunl form-1ike veinlets of prehniké, Accessory comprise digseminated pyrite crystals blebs and fine spongy aggregates of pyrrhotite, minor
very fine sphene and rare poikilicic blebs of sphalerfte, Cloudy Jsecontinuous veinlets of diopside cccar sporadically and conceivably represent
metagomatised dlagenetic carbonate veinleta,

‘!.'!IZI&&S Im (IS, PS 2i423)

This 1s a metsgomatised pebbly tuffaceous greywacke originally povrly sorted wealr.ly bedded and with a * variety of rock fragments 1nclud:lng basic
to intermediate volcanics, cherts quartz grains and ailicified rhyolitic material in addition to Preworked clasts of tuffaceous sandstone {these _ . :
could reflect an early phagse of brecclarfon)., An dnuSual feature ls the presence of frequent detrital grains {mean 250-300p to 3500n) of . o : *
_chorite. ' ’ !

Metasomatiem 1s rather subtle and selective, - Some areas of the vack are pervasively staiped with phlogopite (largely degraded) whilst elsevhere
tremolite-actinolite is the dominant phase and dccompanied by anhedral guartz grains stuffed with fine tremolite inclusions.

Pyrrhotite 1e disseminated throughout as fine partircles and dfscontinuvous velalets, Sulphide is most abundant in the tremolitic areas and

here pyrrhotite forme spougy aggregates and occaslonally vein-like: masses (to lem wide) with tremolite, Hinor traces of chalcopyrite are
aseocfated and pyrrhotite is incipiently replaced at £ late astage by pyrite,

. _ o ol ' .




T

WP Jaxsl

: S RENISON LIMITED o
Nei —oeuz Coar.  SCALES DIAMORGERDRILL HOLE PLOT ®

TH2/488,4m (TS 21424}

This is a dinoside—tourmaline rock essentially similar and closely related to the 437m and 474m specimens. Some areas conslst of more or less mapsive
graaular to subradiating and subhedral diopside weakly clouded with ultrafine indeterrinste inclusions. Eleewhers color zoned toyrmaline is closaly
Antergrown with the diopelde. Accessory carbonate and prehnite arc present in ‘dlspersed diopside—intergrmular masses and in thin suﬂ.—contl.uuoul
velns. Sparsely disseminated blebs of pyrrhotite ara present and these are also of intergranular habit, ) .

TE2/491.7m (TS, PS 21425}

This {s a near-momomineralic tremolite rock fire-grained, vith a veakly schistose fsbric, and with sparsely disseminated grains and emall clusters
of chromite indicating that it represents a corpletely altered uwliramafic. In contrast with 485.1m thers are mo relict clastic features, '

Ia other respects the rock 1is falrly featureleas. However, it carriém sporadic spongy patches (to Icot) of pyxrhotice of tremclite-interstitial habit

and of fairly constant optical orientation, Sporadic patchea of chalcopyrite are closely intergrown with pyrrhotite which is locally replaced
pseudamorphously by se-ondary pyrite, As with the previovs alterod ultramafice ammay for Hi may be warranted.

TH2/503n (TS 21426)

This is a metasomatised r.uffnceoua grit or greywacke rather similar and cloaely related to 685 in upecmen. Related typea are bsé.ln, 422m, THGGE2Z,
TH6623 and the (TH27E)EN and 9N specimens of CHM3 76/6/2, ) ) : :

Recognisable clastic material is aized in the lnedium sand to fime jebble range, anguolar. to subangplar, pootly asorted and vaguely bedded. Cloudy g

microcrystalline quartzofeldspathic basic-intermedfate (“basaltfc/l.2uco-andesiric™) volcanic fragments are commen. Accompanying these ara & varfety

of chert f£ragments and clasts of labile psammopalites (tuffaceous shale, siltstone, fine sandstone). There are occasional clastic feldspar and guarts
gralns ard detriral chromite (similar to 485,1m) is a characteristi: accessory component, - The original matrix s obmcure having been veplaced ettirely
by metagomatic aggregates of green tremolite-actinolite with a little asmoclated quarcz, prehnite, traces of tourmsline and Iine grained disseminatioms
of pyrrhotite. - The framework is similarly but less extenslvely altered. Late zeolitic - veinlets occur locally, :

TH2/505m (TS 21427)

This ig an vhusual rock reccgnlaable as an altered‘rhznliti.c'tuff ianilat rocks m:e pmsent bnt vety apuraaly in the c:ixﬂaon Cresk Formation where
the volcanice sither primary or rteworked are typically of mots basic character, .

The tock consists mainly of platey svbvitric and rather featurelces lithic fragments and slightly subordinate quartz graing, many of which are
recoguisable as fragments of phenacrysta. Thete are sporadic altered (silicifled) feldspar graine and a few lithic fragments include quartz or
feldspar phenocrysts, The lithic fragments =xhibit a fairly marked dimensiondl orjentation (Tash flow tuff), ' The matrix consists mainly of micro-
crystalline quartz and may have contained shards although there i3 no longer any microtextural evjdence €0 asupport th_is.

Alteration comprises the Introduction of wery fine quartz, partly in erude Veiﬁa. and subordingte but vacisble amounts of finer grained cclorless
tremolite which has partly degraded to colorless chlorite and carbonate, . Traces of fine brown tourmaline are assoclated and'accessory fine grained
sphene is developed Iocally. Rare partly leucoxenlsed magnetite crystalm are of primary origin, Cloae microscopic examination did not reveal any
cassiterite. . :

TR2/512.20 (TS _21428) _
This s an extensively metagomatined bedded and relatively well solted fine~prained sandstone. . .

Belict angular to subangular clastic quattz graina comprise from 410 te around 35% of the various layera and are accompanied by partly to completely
altered similarly shaped graina of feldspar (now .u.lbil‘.e) in varying proportlons.,  Accompanying these ave frequent completely altexed (to actinolite}
clastic particles which were probably Fine to microcrystalline volcanic material (lruffacecus greywacke). Bedding is now reflected in an alternation of
relatively silicecus bands and bands comsisting largely of very fine grained actinolite,

Irregular patches of cloudy carbonate develop from actinolite, Late =stage quartze-chlorite veinlets occur sporadically,

TH2/430m (TS 21429)

This 13 a phlogopitised volcanomicric conglomerate cofposed largelv of. poorly sorted angular to subround reck fragments with a :elatively sparse
phlogopite-etained and poorly resolved cement.

Rock fragments include basic to intermediate lavas with subordinate more acid ("rhyelitic") types in  addition to quartzose snd argillic o psammapelitic
sediments.  Accompanying these are sporadic chert frugments, occisionally with fibrous actinolite pseudemorphing diagenetic carbonate rhosba, and &
sand sized claseic matrix consisting ef angular to subangular quartz grains and finer rock fragments with minox accemsory feldspar and rare detrital
chromite (up to 500u diamater).

L
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Huch*of the matrix quartz is of acid volcanic character and a few rhyolite fragments show ignimbtite—lika microtextures.

Reddiah, partly degraded, fime graimed metasomatic phlogoplte 1s virtually pervasive particularly in the matrix. This material is accompanied
by very fine opaques (Tilmcnite) and locally by a little ultrafine Fe~gulphide, :

.- No facing criteria are evident in the area sectioned. Datermination of faciog In coaglomerates 18 a  tenuous problem and cne rarely resolved from
: micro- as against macrostructures.
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Trial Harbpour Samples 9 8 O O ":

Hand Specimens

TH 6620 (TS, PS5 214D5) Location: Creek 10m west of 24E 9N

A metasomatic rock composed largely of colorless semi-ragged tremolite

with subordinate to minor quartz and disseminated fime grained magnet-

ite (i.e. a tremolite-guartz-magnetite rock Y. Tremolite forms semi-~

massive aggregates of random to radiating tufts enclosing small inter-
granular patches, single qrains . (<10-250 u) and crude films of magnet-
ite or locally is included in coarse irreqgular patches of optically
cnntinhbus-ﬂuartz. The amphibole is inciplently altered to chlorite,

now oxidised and Fe-stained in response to weathering.

Magnetite is partly martitised. Some magnetite films form discontin-

‘upus rims around quartz anhedra and others are somewhat sinuous with -

cares of tremolite. These Features suggest the rock may have been a
vuggy "limestone" (or dolomite) originally. In contrast to TH 6621

there is no evidence to support an altered ultremafic interpretation.

TH 6621 (78, P8 21406) Location: Creek 100n east of 24E &.50

This is a talc-antigorite-magnetite rock reasonably interpreted as an

altered ultramafic if only on the basis on composition.

Mpst of the rock consists of randomly orientated antigorite flakes
{mean 20-25u) with interstitial ultrafine-grained talc aggregates. In
places talc 1B virtually'massive. It developed partly by replacement
Df.antignrite and locally forms crude discontinuous veins. A few
small areas of relatively fine antigorite are seen and some of these
show a relict mesh structure characteristic of serpentinites. Textur-
al evidence is sketchy but suggestive of a very fine-grained peridot-
ite, serpentinised and subseguently steatitised. There is some '
evidence of breccimtion in the distribution of magnetite which opccurs
as single grains (10-150u) and spongy semi-massive aggregates (to 1cms+)
with angular outlines defined partly by veins of talc. The magnetite

is of secondary character.

."/2




TH 6622 (TS5 21407) Location: Cresk 90m east of 24E 4.5N

This is a fractured, locally brecciated and extensively metasnmatised

labile sandy siltstone considered as tuffaceous by analogy with textur-

ally similar but less altered rocks from the Crimson Creek Formatian.

The relict fahric indicates a bedded and generally poorly sorted
clastic sediment sized mainly in the silt to fine sand range but with
disseminated subangular medium to coarse sand sized "megaclasts”.
These features are completely altered*tQpically to ultrafinely granul-

ar dicpside with patchy associated chlorite and semi-fibrous tremolite-

actinolite but were mainly rock fragments most likely basic to inter-

mediate volcanics. The matrix is similarly altered but comprésed
splintery to angular clastic material (?fine ash) and is pervasively
stained with ultrafine cloudy leucoxenic materisl. The fabric nverali
is strongly reminiscent of the Crimson Creek tuffs and "tuffacepus grey-

wackes" from the Renison Mine area.

Very fine particles of pyrrhotite are weekly disseminated throughout
and incipiently layered in thelr distribution parallelling bedding.
There are sporadic late stage guartz veinlets with traces of phlogopite
and disseminations of pyrrhotite. 0One margin of the section consists
of vein laumontite and this appears to postdate the guartz veinlets

although the twn types were not ohserved in contact.

TH 65623 (TS 249408) Location: Creek 90m east of 2LE 4,50

A metasomatised subagueous tuff or tuffaceous greywacke (reworked tuff)

essentiglly similar and closely related to TH 6622. The rock has been
brecciated and more or less completely altered to very fine-grained

diopside and tremolite-actinolite. Pyrrhotite is disseminated through-

out and is slightly more abundant and coarser grained than in the
previous specimen, 0Overall the assemblage indicates a slightly higher

"grade" of metasomatism/mineralisation.

The original sediment was a bedded poorly sorted clastic rock with a

very fine clastic (?ashy) matrix. Ultrafine leucoxenic material is

b
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commont and is lucaily altered to microcrystelline sphene. A few
clastic quartz grains and chert fragments persist. Late guartz veln-

lets with traces of phlogopite and pyrrhotite ocour sporadically. The

very fine sphene conceivably masks traces of cassiterite and assay for
Sn may be warranted.

TH 6624 (TS 21408) Lpeoation: Creek 90m East of 24E 405N

.character with occasional small vugs partly lined with microscopic

This rock is best termed a chert breccia. It consists of angular to

subround variably sized (< 1mm~1cm) fragments of weakly carbonaceous
chert (grey in hand specimen) cemented hy relatively clear and slightly
coarser grained granular/semi-interlocking quartz (white in hand

specimen). The guartz cement is of low temperature hydrothermal
quartz crystals.

Carbonaceous matter occurs as ultrafine dusty inclusions in the cherty
quartz, coarser more or less evenly disseminated clots (mean 20-30u)
and to some extent in discontinuous films. A few carbonaceous films
have heen disrupted and hesled with cherty guartz. Thus the rock may
represent a thoroughly silicified carbonacepus sediment (e.g. limestone

or dolomite= rather than a primary chert.

TH 6625 (TS 21410) Lpecation: Creek 90m east of 24E 4.5N

This is a fine grained guariz-tourmaline rock considered as a tourmalin-

ised impure chert. It consists of uweskly interlocking microgranular

guartz (mean 20u) with slightly subordinate fine grained color-variable
schorl which is weakly layered in its distribution (relict bedding).
The tourmaline evidently rehlaned primary argillaceous material and

also occurs in thin irreguiar veins where it is accompanied by traces

of sphalerite (red, partly opague). Highly poikilitic patches (ta 1mm)

of cloudy semi- amorphous ?sphene are disseminated throughout the rock.

TH 6626 (TS 21411) Location: 22E 85

A thoroughly metasqmatised weakly bedded pelite most likely a tuffaceous

siltstone although the interpretation is made only by comparison with

A
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289026

similar rocks in the Crimson Creek Formation.

The rock conaists largely of fine-grained tremolite-actinglite locally
chloritised and frequently impregnated with single grains and spongy
aggregates of color zoned schorl. Accessary guartz and adularia are
present and small crystals of ilmenite and sphene have developed from
primary layered leucoxene materizl. Fine—grained.an-tn euhedral .
pyrite occurs in single grains (to 250u) and crudely layered micro-
granular aggregates locally accompanied by marcasite and of secondaey
development after pyrrhotite, traces of which persist as relics
accmhpaniedmhy isolated grains (mainly 30u) of chalcopyrite. |

Irregular discontinuous veins of quartz and dravitic tourmaline occur
sporadically. No cassiterite was detected in the areas sectioned but
assay for Sn may be warranted. '
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