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SUMMARY

Exploration for stanniferous replacemen+ mineralisation adjacent
to the Heemskirk Granite continued by means of ground magnetics,
sail geochsmistry and diamond drilling.

This work was confined to Area D, and was a continuation of a
programme 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 geologically
favourable area to the north of Area D.

Results of the one diamond drill hale, TH 2, were disappointing.
yet highlighted the metasomatic alteration of the contact
sediments.

Expenditure during 1976-77 was $37,075 and a total of $74,619
has been spent since 1973.

Work planned for 1977-78 includes

(i) diamond drilling in Area D

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

An expenditure of $40,000 isestimatad for 1977-78.
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2. I NTRODUCTI ON

The Area 0 and East Heemskirk Gridd are located 7 kilometres
west of Zeehan, on the st margin of the Heemskirk Granite.
Cambrian sediments and ultrabasic intrusives in this area have
undergone contact alteration and faulting related to the
intrusion of the Heemskirk Grenite. (Refer to Locality Map).

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

(1) The Heemskirk Granite is stanniferous. Recorded
production from alluvial and primary daposits of the
Heemskirk Field is 1300 tons of concentrates (814 tons
metallic tin).

(2) The sedimentery sequences intruded by granite are
stratigraphically equivalent, on a regional scale, to
the Proterozoic-Cambrian Formations at Renison 8ell ­
Pine Hill, Mt. Cleveland, Mt. Bischoff and Mt. Lindsay
i.e. the Gonah Quartzite/Crimson Creek Formations which
are host to stanni ferous mineralisation. In addi U on,
altered ultrabasic rocks occur and are regarded as
favourabla replacement hosts (e.g. Razorback, Pine Hill).

Skern replacement or hydrothermal replacement, carbonate-u1.tra­
basic horizons and fault infillings are seen as prospective
targets within Area 0 and ground exploration has been carried
out to outline these targets.

This report deteils the results of exploration carried out
during 1976-77. Proposals for further work are outlined.

•./3



PREVIOUS WORK

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

5.P.L. 129 is held by the Mt. Lyell Mining and Reilway Co. Ltd.,
and exploration is undertaken by Renison Limited under a Joint
Venture.

It should be noted, however, that 5 Mineral Leases totalling
145 ha occur in ths Tenth Legion area and are ressrved for~
~ only. The East Heemskirk Grid covers these leases.

289007
-3-

Annual Report, several Mineral Leases
No significant tenure alterations

RENISON LI~nTED

Geochemically anomalous Sn, Cu, As values were obtained
on line 24E, 12N to 19N and line 25E, 11N to 17N.
Diamond drill hole, TH1, on line 25£ and testing this
~one, intersected magnetite/pyrrhotite mineralisation
kli thin a steeply dipping sequence of metasomatised ultra­
basics and volcaniclastic sediments of the Crimson Creek
Formation. Tin values, however, were low (~O.1% 5n).

Exploration of Area D has been carried out since 1974 and has
been reported in Annual Reports 1974-75 and 1975-76. Coverage
by means of magnetic, I.P., soli geochemistry and mapping surveys
succeeded in outlining two anomalous areas, as follows:

As detailed in the 1975-76
occur within S.P.L. 129.
occurred during 1976-77.

LAND TENURE
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(ii) The "Eest-West Fault Zone":

The aim of work in 1976/77 was to:

From 21E 105 to 27E aN, anomalous responses (soil geochemical
and/or magnetic responses) were evident on most lines.
Gossanous matarial is reported to occur on lines 24E and
26£ associated with the anomalous ~one.j

1
j--r,

(ii)

define, by soil geochemistry and magnetic techniquas,
the eastward extensions of the two anomalous ~ones.

test the anomalies by diamond drilling.

../4
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WORK COMPLETED 1976-77

(i) Traverse Line Cutting. Approximately 19.8 km of new grid
were established. This included extensions to the Area 0
Grid, i.e. lines 28£, 29£ and part of lines 26£, 27£, and
the establishment of the East Heemskirk Grid.

(it ) Ground Magnetics. Readings were taken along lines 26E to,
29£ of Area D and lines 1DDDN, 1200N of the East Heemskirk'
Grid. A Geometrics: 6816 Proton Magnetometer was used
(sensor height 2.3m); Readings were taken at 10m intervels.

(e) the eastern extension of the magnetite/pyrrhotite
zone of D.D.H. TH 1.

(b) the major linear anomaly trendin9 east-west across
the southern pert of Area 0 i.e. "the East-West
faul t Zone".

Soil Geochemical 5ampli~. "c" horizon samples were taken
et 25m intervals on lines 28E, 29E where possible. The
-85# frection was analysed for tin end arsenic (by XRf) and
nickel, copper, lead and zinc (by AA5).

j
1
i\•.C:'.,.
.~

-1
~

, (iii)

(iv) Diamond Drilling.
beering grid line
designed to test,

D.D.H. TH 2 was collared at 27£, 25N
south and et 45 0 declination. It was

~1
-;

6. EXPEND! TUR£

A total of $37,D75 was spent durin9 1976-77.
dollars spent is presented in Appendix 1.

,/

A breakdown of
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Geology - Area 0

Further mapping has been carried out in the area of lines
28£, 29£; 23£ - 24£; 1DDDN-12DDN. Results are incorp­
orated into the interpretation (Figure 3). Appendix 4
contains petrological descriptions of hand specimens
collected during mapping.

Little change to the overall geological structure is
suggested and the reader is referred to previous reoorts
for a description of Area D. In the south of the area,
about lines 28£ and 29E, the nature of the "East-West
Fault Zone" has been clarified.

A traverse down 8ridge Creek indicates a change from
predominantly volcani~:astic sediments (tuffs, greywackes)
to a sequence of well bedded quartzites end siltstones.
The contact is characterised by a thick zone (approx. 4Dm)
of silicified conglomerate, which correlates with material
found on line 27E (aN to 9N) and 250m east of 24£ 2N.
Traces of sulphido mineralisation have been detected in
float material and outcrop.

The conglomeratic zone was intersected in D.D.H. TH 2 and
is discussed below in deteil in section 7.3.

North of the conglomeratic zono, the rock types ara
typical of the Lower Cambrian Crimson Creek Formation,
which may contain carbonate rich rocks such as are
evident in the Mt. Lindsay areB and in the Pine Hill

.. area south of the RenisDn Mine. In Area 0, metasomatic
alteration and the introduction of sulphides is widespread
although only minor to trace amounts of sulphide have been
detected so far. The reeder 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 quartzites
and siltstones are uncharacteristic of the Crimson Creek
Formation and stratigraphic relationships are unresolved,
relying on the interpretation of the conglomeratic zone
i.e. "East-West Fault Zone", and the facing directions of
the sedimentary sequences.

. ./6



(i) I f the sedimentary _~s"luences are conformable
then the conglomeratic zone represents a
significant lithological change. A north
facing direction would infer that the well bedded
quartzite and siltstones are older than the tuffs
and greywackes. As a consequence the conglomeratic
zone could represent the base of the Crimson Creek
formation and mey be equivalent to the Red Rock
Member at Renison 8ell.

'.
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Severel interpretations are possible:
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(ii) Conversely, a south facing direction would place
the conglomeratic zone at the top of the Crimson
Creek formation and may represent the contact
between the Crimson Creek formation and Dundas
Group.

(iii) The zone contains recognisable sheared lithologies
(hend specimens TH 27E 8N, 9N from Annual Report
1975-76) and could be a complex fault.

7.2. Magnetics end Soil Geochemistrv:

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

The major linear anomaly defined in the southern part of
the area, Le. the "East West fault Zone", continues to
be defined on lines 28E, 29(, On both lines a combined
arsenic, tin, (copper) and magnetic response is evident
i.e. 28E, 425 to 475N; 29E, 375 to 425N. These responses
coincide wi th the conglomeratic zone cropping out in
Bridge Creek.

from 70DN to 1DOON on both lines, the geochemical responses
are 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. 6(d». The
higher values located in the southern part of tha area
appear to reflect the change in lithology south of the
conglomeretic zone.

.. /7



The eastern extensions of the geochemically anomalous
zone tested by D.D.H. TH 1 cannot be distinguished on
lines 28E, 29E perhaps due to the lack of well developed
residual soils. The magnetic data is complicated north
of 7DDN and appears to reflect metasomatically altered
sediments and ultrabasics adjacent to the granite.

KENISON LIMITED
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Diamond Drilling:

The profile of D.D.H, TH 2 is presented on fig. 4(b} and
the log and petrologi,cal descriptions comprise A~pendix 3.
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The hole encountered a steeply dipping sequence of variably
metasomatissd tuffaceous greywackes, siltstones and minor
chert to 441m. Traces of sulphide mineralisation (mainly
pyrrhotite) are present throughout and associated ~ith

narrow actinolite rich zones. The mineralisation is
typical of altered Crimson Creek formation sediments near
granitic intrusives, such as at Pine Hill. Metasomatic
alteration consists mainlY as narrow actinolite bands,
perhaps replacing uriginal carbonate rich layers, and as
irregular actinolite 'Jcinlets. Wi thin these zones,
sulphides are usually developed as minor patches and
veinlets.

Intruding the sedimentary sequence, from 387 to 389.7m,
is an altered ultramafic which is similar to the
magnetite/pyrrhotite rich altered serpentinite of D.D.H.
TH 1. Primary magnet! te is replaced by pyrrhotite in
the TH 2 interval but is non stanniferous. (387-389.7m
aeeayed<::.D.05% Sn).

A narrow quartz-tourmaline vein Was intersected from
408.0 to 4D8.4m, and contains traces of pyrite, pyrrhotite
and chalcopyrite.

from 441m a complex suite of lithologies was encountered.
Overall the dominant rock type is conglomerate with clasts
of chert, quartzite and siltstone. Minor zones are
extensively metasomatised with the development of diopside,
actinolite, tourmaline and traces of pyrrhotite, chalco­
pyrite, arsenopyrite and sphalerite. No tin Was detected
from 441 to 494m.

••/8
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Petrographic investigations indicate the conglomeratic
zone (441 to 503m) contains altared zones which are of
ultramafic or possibly carbonate origin. Much of the
conglomeratic material is derived from basic, inter­
madiate and rhyolitic volcanic sources.

8.

From 503m, the hole encountered lass altered siliceous
sediments - mainly siltstones and sandstones. Those
are less typical of the Crimson Creek Formation.

\

CONCLUSIONS AND RECOMMENDATIONS

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

,., I
I

I
r,
"i
;

~•
(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 values ara low and the
zone is narrQi.d s

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

(iii) Apart from the conglomeratic zone, D.D.H. TH 2 failed to
intersect any major carbonate or skarn lithologies within
the Crimson Creek Formation sediments. Consequently the
potential for the discovery of primary replacement deposits
is downgraded in the north of Area D.

It is recommended that the conglomeratic zona ba furthar
tasted by diamond drilling naar line 24E. In this area,
the zone appears to be t~ansected by a N-S fault (as yet
unobserved); the magnetic response of the zone is greatest;
and tin has been detected in gosean developed on this zona
(Annual Report 1974/75).

Details

BUDGET

Expenditure of $40,OcrO is estimated during 1977-7B.
are set out in Appendix 2.

9.
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SALARIES

DIAMOND DRILLING

TRACK CUrTING

ROAD CONSTRUCTION

CONSUMA8LES

MISCELLANEOUS

TOTAL

RENISON LIMITED

APPENDIX 1

1976~77 SXPENDITURE

9,204

19,417

1,112

1,822

695

$37,075
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S.P.L. 12'3 289 01r>
PROFUSED EXPENDITIJRE 1977-78

PERIOD 1 2 3 4 5 6 7 8 9 10 11 12 TOTALS

SALARIES 50 • 250 250 250 . 1000 1000 1500 1500 1500 1500 500 500 10,000

DIAMJND
DRILLING - - 10000 10000 20,000

ACCESS
DEVELoPMEN - 1000 1000 2,000

GEOPHYSICS - 3000 31JDo 6,000

CONSUMABLE - SOD SOD SOD SOD 2,000

TOTALS 250 250 250 750 1000 2000 6000 5000 12000 11500 500 SOD 40,000

APPENDIX 2.
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RENISON L1MITE'-t' DIAMOND DRill RECORD
SUR'VE'( ,~- ...... \'F.AflCAl. HOfUZONT~.L

HOLE NUMBER
TH. 2. T. 0 R.L.",." ...~ "'" D. Sill Dip D. Coo Dip Prot. T....- -.

To test skarn ~f TH1 ard DO -~5
, DO 0

f'ljRrOS£ "fault" zone. 50 17:;13 ~. 0-25 25 15.6 -15.6 1,9.& ,\g •.§-
'00 1nQ _:.4 ;:5-75 50 28.0 -43.6 41.5 61.1

0'- --
lOCA"QN

Lln2 27E 2500rl r- 150 175° -31 7.-2=125 50 .z:d_~9.3 42.9 1Drl .U

=L
200 '16'3° r=fEl--~J75 50 23,S -92.8 44.1 148.1

250 - -22 175-225 SO 18.7 -111. 46.~ 194.5
'.:oLLAR R.L. ,

280 i---=- -21 225-265 40 14..3 -128.S 37.3 231.8

300 I 171/' -17 165-290 25 7.3 -133.1 23.9 255.7
CO-OAOIN....'ES I-

320 - -20 290-310 20 6.J -139. 1B.8 27l>.5

335 - 14 j10-3Z] 17" 4.2 -~44. 17.0 291.5
LENGTH

512.1m ~350 - -25 3271>-34 15 6.3 -150 13.6 305.1

!tOU SIZE
0-48 NQ 1:1$ 370 - -17 34,*-3~ 17>' 5.1 -155.' 16.7 321.6,
48-512.1m 8Q 360-513 153 39.6 -195.1 147.8 459.6

COMMENCED
March 28th 1917.

CWf'LETED
Ma~1 17th 1917

-- -
SIGI\lIFlc.<.NT COR'
LOSS ZONES - -
OHE ZONE GROUND
CONDITIOH$

LOGGED BY A. ROSS.

'--

M!=Ignet1te - pyrrhoUte Jasic rock from JA" to 389. 4m"', May correlate with altered ultratasic zone
COMMENTS in TH. D.D.H • .,.

~t6somat18ed c::onglcll'E!i'stc rich zone from 441 to 494m

1
j

SUMMA~Y _ .lIS5AY DATA

t.ENGTH AVERAGE WEIGHTeD ASSAYS
LODE NAME FR"" '" lmJ I... c.. ... s.-
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-- --- ,
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o

!
I

f
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j
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~OO
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I
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COMPOSITE SAMPLESUMMfJlY ",ETALLURGICAL DATA
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DIAMOND DRILl. RECORD
HOLl'\l" oR TH 2

lU,iGE:) BY A.R.

-r~---------~-'-' ~---_.

I ---r-..~--.

--~~t--+---j- -'--t~-+-~t--------r--..-__t----.----.

More chelts in volca:liGlastic sequence. Grey colour. Naw 1>1..",_
- -------calcareous. -Irregular-molth~d f:il[~ratiori:-- Tradepyrmcitltii~--,--!L---

-------It-...,-

2

HECG.' ,n­
%

_ ~__ ;. --Brawn meta:lOmatlsed (actinolite/Chlol'ite), volcllniclast1c,pClD1'ly... ~_
bedjec sediments

21o

INH '/AL I,~
~~.'.~-~- ---~~ ~-~~'~-- - - - - -- ~~~ ~=-==-~=~==

OESGR PilON !FORMAfiON __ __ ASSAYS
-<---- ---- --- ------ _ __~I~~J 'S=in __St=tA~ell 1 Po ' Z" ; Bt J

Weathered rock and clay. Pocr reCC"ery. 1- I --,---i-- ~-----.

------ -- -- - --. - - ~~-If-""-+-'--+----j--+--+----,~ ---c---.----

- ~~~~~==E=~===E==t==~==5'======~:t==j======
r:N!sh biJt"i:lrokei1;massfve"fo lIJeaKly be-ddeds6nj5tcnes-;-grey-w8cK!'~- ,- -
Varlable--mottled"c.olours"ahd irregLilarveinlet3 Dlt'llcatlng metastltllat"t ~.,

--- ,---- ~_.ntl::!ratlon. Colcurs-'predaminantl'l 91'el1-t.o-dar< bl'OlJ!l"t.-Elne metrc--eore _-_:0'"
"---loes~between-3D -end 31m.--No visible- eu-lphldes .------ ------ ff-':'~~:'--::~"" 1f ---f--+---f----f---+-----i-----.,----- • . .
__ LiQ.ht grey to cz:eam ,--g;;;it~~-];;~~ met-~so_~t-i-; ~d, :81te~red8andstC;;;s-'J__.:=====~~=+=~===t==~==~-t::-::-::-::-::-~t::-::-::-::-::-::-::-:::---------------

end minor chert~s11t8tone. _POorly bedded. Tr,lCepyrrhattte aSSOciBt~- -+---
-----wrtl1' some actinolite/chlorite veins. '"Bedding :31umpetl-..-turblt1ite-.-----e~U1~.e.-----~-,--_If_-+---f---f--_I--_I-- --- ----~ ....._ -.- _
~-611ghtly- broken.- Maln -alterationoby way- of -pa.Ls- green patchss__ snd -di use __.__ '__ , _

-- --__ --_......lavers parallel.._to..-bedding.8CA. 1t4 ..at....1·]m..________________ _-_~_-,-_.. _-,- _

-----'--,--- - -fuecciated fragments in cB1'bona~~-~~~,l~~~__~ftlct~:e.-B~ __~6m-:zone---4cm-wi )'-~'-----+.--+--I,.-~-rl~:1 ±=~~'~~~ - .==
__~~6. jJQ.!.-1 _ Col~ur change. Predominantfy- light grey to- green altered-slltstt:nes, II! -L--

-. - greywacke -- inatTily cherts with less volcaniclastic sediments. - Trade!' ~-. -------11-- -+----1--- t ~ \ .-- ----~,.----
.~-,,-~ ---- .;.-~'fine pyrrtlOtite. Metasomatic alteration -as before.--Csrbomlte---+------if-~_=_1-=--=--=-~f_--+i _ - - ,'I' -- -- ----' --, -.-~-_

.filled nreccl&_st 88.9 to_9Cbn. _ __.. ~

----- - - --- ---_._-- --~-- ----------
CI-]l::lnge te_ dark troWI' (tJlulSh_t1nQe) __ ITIassiv~_P8orlv--.nedderj-gJ·-eywa:c~~ I -r -;- -.-----
l"letasomatised vl:!ic~_iclastic sedim~~t~~t;:A 60 If--·-----+---I--+----+!---~I---, --If--------'-----------

, i \ i--
99.5 104.5

~ ---- ~-_.-----
__~5 . .1.18..7_

I

Thia-zcne displays greater metasorrratic alteJ'atlon; Grey-to--cxeam,----- 1-----------11---1----+---,'-- --+----j---,--,-­
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DIAMOND DRIll RECORD

_____'~~c_

---j----j--.- ,--_.~---------

fORMATION

-T'ra~e-pyTl:hot\.te-andblack·,tQut"Vla11M--_ t------

DESCRIPTION

------------------.~--.------jj-----

- c, Mtered aet1Ml:1.te. -rid. zone.t
:
+

-_.'--

.__..,441...4__~12.7;._

~.- ------ 387 ----'.389.1_;...__

- [W"It. 'II

-~---;"~-+
288-':'-288.8~

ASSAYS

-~~-P~~-l-"~---~p~ _-!~_'~_~__ ~;---.------

"Minor beddedchett;------ -----~._------------ --------- ~ ... ; _
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DIAMON.Rlll HOLE PLOT•SCALE!DDB-TH2

Diamond Drill Core DDR-Ta2

PDlished section e.aminationreveala the maanetite is primary .8 dls$emlnatloos apd aagregatea wbieh are partly to eItensively replaced by seeondary
pyrrhotite aggregates with included pat~he8 of cbalc~pyrite and lo~ally accompanied by ~laded grain~ oftlv.ite. No pentlandite was Obaerved but
extremely rare aubspherical lncl~ton8 (..:10p) ot 'heazlewoodlte are seen in ~netite ,~d assay for Ni ..y be warranted.

TR2/408.4m (ts, PS 21414)

thiS h a quartz-tourma,line t"o<:k w1th a VBllle. reli~t "gu,nitlc" fabd~ and is contlidere,;l alii a completely' &ltsted ''tiicrogran.ite'" (or taicro-adlllleUlu.).
The matn constituents ar£ weakly stressed anhedral quartz and strongly toned color varIable schor!, A fev variably sericltised feldspar relic.
persist sod laplace. feldspar "g:ho3tlJ" are neen in vagur-Iy pSGudoDllnphouB quartz with lJeri~lte inclusiona,

Ac~e88orycarbon~te1s present and occasional irregular patches of chlorite developed 9t • late stage by repl.~ement~of toarmal~ lare tabular
grains of topaz occur clo&ely 1nter~rown with tourmaline., line to ultrafinegranular to aubhe1ral sphene i.eommon throughout the To~k and
developed in part by replacement of primary ilmenite which persista in8poradi~ corrode!:relic.. Pol1ahed sectioD examination reveals .parsely
dIsae-1nated ~Atches ot pyrite aDd partly pyrftised pyrrhotite intergrown wIth tourmalIne a88ra8at~s.and rare patches of chalcopyrite (to 4OOp)
fntergl'OWD with quartz. No .:assiterite was obae't'V"d io the sectioned areas.

TB2/344m ('IS 21412)

This h a metasomatic: rock eOn6isdn~ brgely of pale gl'een S<:t1nol.tte with irregular to erudely vf!.in-like 1I148ses of pblolil;opite 6tudded with fiae dark
hut color-variable tourmaline. S~ll grains, snd irregulGr aggregates of albite occur intergrown with the phlogopite and the8~ fEatureS include
sporadic subhedral grains of apatite (to 750p) in addition to frequent very fine InclusLons (tourmaline. actinolite. phlogoptte). Sphene 18 a Wdnor
accessory constituent. Occ8s10nal late-stage zeolitic veinlets (with recognisable stilblte and chabazite) are present. MOst of the rock is
featureless in terms of 1slict features but there ~8 Bome evidence ~lat it represents a qetasomatiaed br~r~la. It oo~tAin6. few alte~~d f~aa-ent.

of a fine-grained elastIc sediment nnd grades ~rginally into a atrongly phl~gop1t1sed ~andy siltstone With aome eimiiaritiea to TH 6622 and TB 6623.

•• /2

TP.2/448.4m ('IS 21417)

This 18 a weakly sheared diopslde-tremolite rock eon~isting es8entl~11y of granular to ~ubhedral d~opside particles (mean 50u) en~loaed within and
marginally corroded by semi-orientated aubhedral to ragged STains of tremolite. Hagnetiteis di.s~nated throushout in two generationa with
chrOllliferous-cored primary grains pattly overgrown by secondary finel-Brained material. Small patches of PYTrhotite are also present loosely
associated with fine parti~le8 and spongy aggregates of secondary lIl~gnetite.

General fea!;ure8 indicate thb tock was initially a fine to aediua-gra1ned granular pyroxenite (di.opdd1te) altered and weakly lIdne:ral1sed 1IlOt'f1 01' 1•••
cQl1tespcraneously with s weak phase of shearing. It contraat'!l with p-revi.ous ulttBlllalics frotl thts area ia cau7iJlB pdJllllty dtoIlite-wred
~gnetlte. Ni~assay asy be warranted.

TS21442m (t321416)

A weakly b'Cecetated aud tnoroughly IlletalJOmaUsed iablle pebbly 8and~tot1.e by anal08yorlg:inally a poorly sorted CrimsoD Creek Formatioll tuffateoua
greywacke. The clastic fabtic persists with random to weakly bedded angular to subangular rock frarments noweof\ststing of a~tinolite and cloudy
microcrystalline quartz and feldspar and "cemented" by semi-ra.gged actinolite, Diopslde and cloudy blue achorl are accessory alteration product••
Traces of Fe-sulphide (1pyritis~l1 pynhotite) are asso::iated with the tourmaline. Cloudy granules of sphene .re weakly disaeminatedthrouahout.

TR2/388.5m (TS, PS 21413)

This is a partly- metuomatised gran\llar fine to lIledium g~a1ned ultra-Ilialic evidently closely related to DDH TH1/6Sm. 1rIhere relatively fresh it
consists of granular olivine (mean 200-JOOp) with a~ces8ory magnetite-as-oltvine-int~rgranularparticles and irregular to aponlY ~ggregates.
Elsewhere olivine interstices ~ons1gt of pale Breen phlotopite which on textural grounds has developed by rep1acemeotof serpentine. The.e
ph1ogopitised areas grade into weakly sheared maasescrlJdely vein-like areas of massive phlogopite and a more or less complete progre.sion eBb be
seen f~ fresh dunite to phlD80ptte ~ock. The paragenesis (partial aerpentinlaation and &Ub5eq~ntly metasomatism) i. identical to that ift
THl1681ll.

TB214Z2.3m (TS 21415)

this ia a brecci.ted ao~ pel~~slvely phlogopitised fineeandy ailtstoriepQssib!r weakly tu(fa~eouB originally, although clastie components. apart
from disseminated quartz grains are altered beyondre~ognttion,

The rOl:k consists mainly oflllicrocrystalline quartz. phlogopite whi,:h Is pervasive but also con~ent't8ted into vein1etlll and aggregates in brecdated
areas and subordinate to minor s~i-!lbrous to euhedral poikllitic tremolite~actinolite. Minor accessory sphene 18 present and very fine
1ilmenite, typical of aimllar1y phlogopit18edpelites from the Reniaon Mine area is eonmDn throughout. Trace. of pyrrhotite occur within th.
phlogopite seBregations.

A late 200p _ lQm wide vein of colorless chlorite cut across the section.ed area. MargInal ?ortiona of this feature include thi~ly dispersed
Jl1cl:olJeopic grains (typi~allyC'10p) and small dcsterlJ (to 7Sp.) of {'ua1ter!fe.

fl..,.



TR2/480.8m (TS 21422)

TH2I474m (18 21421)_

THZ/4S2.JlII (rs 2J419)
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abundant in the tremolltic area. and
lUna'£' traces of cbalcop)'dte aft

KENISON LIMITEO

DIAMO~.DRILLHOLE PLOT

8JlIOunts of chLorite, green phlogopitic mica. poikilitic carbonate, opaques, and "grading"
The paragenub is l!i1lllilar to that at 448.4. with tremolite (and phlogopite. chlorite)

Some areas of the r';Ick are pervasively stained with phlogopite (largely degraded) whilst else\lben
accompanied by anhejral quartz BTains stuffed with fine tremolite inclusions.

,SCALE,Cont.

Metasomatis. 1s rather subtle and selective.
treaiol1te-actinollte is the dOlllina.nt ph.ase and

Pyrrhotite ia disseminated throughout as fine partir.les and disc~tinuous ve'~le.ts. Sulphide is most
here pyrrhotite fGru spongy aggregstes and occasionally vein-likl! 114sses (to lcz vide) w1,th t'£'emolite..
associated an4 pYtthotite is incipiently replaced .at 8 hte /Jtage by pYrite.

This is a diopslde-tourmallne-tremollte rock evidently related to tle 457m specimen. It consists ma1nlyof fine sranular to subhedral dtops1de
witb disseminated skeletal to poikilitic anhedral graios and aggregltes of green to brown pleochroic achorl. Irregular patcbes 6£ tremolite­
actinolite occur and are partly altet'ed st a late stage to aggre~;ates of talc flakes. Fine sraine_d sphene i. 1m acce880ry COIlpooent and IIlOre
or leas evenly disseminated throughout. There are trace to tDioor IJIlOunU of pynhotite a8 8ull blebs typieally int.ratiUal to dtopside and/or
tourmalioe and thlo~y dispersed very fine particlea of nesr-opaque sphalerite.

This is a metasolllati8ed and inc1pllmtly I!Ihe,ued tuffaceous or at least ,voleaooldct .:onslOrtlerate.

TH2/4S7111 (T52l420)

Thi. is a coarse Quartz-tourmaiine-diotside-actlnolite rock with trace80f 8ph8Ie~ite. The rock 1aeh4racteriaedby abundant atrongly g~
and color-zlJned schorl Interspersed vlth granular to pOikilitie intergrQWths ot' quart:c and diopaide. TreIlOUte...c'tinolite 111 an acce8snry
constituent over most of the area sectioned but locally semi_mas8ive. Accessory cloudy albiteie present. The .~alerite is a red (moderate
to high Fe-variety) as diopside ioteratitial patches (to SOOp) locally accompanied by small pat~he. of pyrrhotite. This rock is a crudely zoned
vein or segregation, The aS8~lage is similar to that of some of the ;as~ociated metaaomatised reeks.

Thi. is a metasomatlsed chert crudely banded aod probably dolomitic in part or1sio.lly. Cherty microcrystalline quart&persist.a in places hut
elsewhere the rock consists IsrgeIY',of granular and cloudy poikilitlc diopslde with ~ceessory tremolite actinolite and 8~11 aggregates and
vermiform-like veln1ets of prehnite. Aceessory comprise disseminated pyrite cryatal!1 blebs and fine spongy aggregates of pyrrhotite. minor
very fine sphene and rare polktl1.ttc blebs of sphsledte. Cloudy .J!Sl;ontJnuous veinlets of diopdde occur sporadically and con~elvably npre.sent
metasomatlseddiagenetie carbonate "einlets.

Ibis Is a weakly sheared tremul1te-ro~kwith access~ry

locally lnto'~ seal~~chls~lop61~e-tredOliterock.
developing ta pete at least fr~ diop81Ae.

Opaques tend to be concentrated into sem1-orl~ntated spongy ag~regat!. aJa thin fi111s par.ailel11og the crude schistosity. Much of this
material 18 fine grdnE'd "secondary" IIsgneUte locally accompanied br anc!; intergrown with ftne.grained pyrite and pyrrhotite. Alao present
are Care reltct pr:::llt8:ry grdos :If aagueUh with cbrom1ferous cores. These indicate an altered ultralllllUc ('rpyrozerdte) origiD. 611.d p'C'ov1d~

a link with the 44B.4m apeetaen.

The eoarser pebhles are typ1~ally fine grained basie to intermediate voleaniea(leueob.&alt-leueo-~de.ite)typified by aeml-felted feldspar latbl
(now 8aus8u~ite-8talned albite) or less eommonly microerystalline. Acc~anying thesa are oecasional fragm¢nt8 of tuffaceous sandstone,
disseminated sand-sized quartz grains. chert fra;ments and ~tered (tremolitised) 1dolDlllite fra~t8. The matrix eOQs1sts of liner clastie
particles of similar composition but with relatively abundant quartz.

The rock i8 semi-pervasively impregnated with finer grained tremolite gr ading locally into crudely vein-like masses of tre-ollte-aetirtolit••
Accessory traees of cloudy sphene are present and this phase may ma~k a little ultrafine eassiterite (thus a Sn-asaay would be warranted).

TB2/485.1m (TS. PS 21423)

This is a metasomattsed pebbly tuffaceous gt'eywacke originally po~rly sorted weakly bedded and with a variety of rock fr~ent8 ineludios baaic
to intermediate velcanics. cherts quartz grains and ~ilici~ied rhyolitic M~terial in addition to ?revorked clasts of tuffaceoua sandstone (theae
could reflect an early phase of brecdation). An unusual feature ts the presence of frequent detrital graina (lII8an 250-30Op to soap) of
-f.~.

~ No. '. DDH-TB2

n'21466.8m (IS 21418)
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Related types are 452.11D, 422•• T1166Z2,

"''''SON LIMITED

DIAMYILL HOLE PLOT

Lete stage quartz_chlorite veinlets oecur sporadically.

•
SCALE ,Cont.DDH-TU2

TH2/488.4m (15 21424)

This 1s an unusual ,...~clt recognisable all QO altered rhyolitic· tuff. Sf.tIJiht rocks; ollfe pt'~8ent but very ap.Qrsely in theCdmlilon Crelilk !'ormation lIbere
the VOlcanics ~~ther primary or reworked are typl~aJ.ly of more ba9i~ character.

.. /.

This is a lIletasomatised tuffaceous grit or grevwacke rather sll11ilar And closely relst(~d to 48'.hQ.apec!laen.
TH6623 and the (TH27E)8N and 9N apecilllena of eMS 76/6/2.

THZ/503m (IS 21426)

This t. a near-monominerallc tremollte rock fice-grained, with a.ueakly schisto&t fabric. and with_paraely di.seminated arain. and e.all clusters
of chromite indicating that it represents a cOlJ'pletely altered ultramafic. In corltrast witb 485.1. there are no relict claaUe features.'

1:::l. other respects the rock is fairly featureless. Hawever,it cSl:ries sporadic apcmgy patcbes (to l~) ot p)Trl1ottte ot treraollte-uteraUUal huit
and of fairly constant optical odentation. Sporadic patches of chalcopyrite are closely intp.rgrown with pyrrhotite which 18 locaUy replaced
paeudOlDOrpholUlly by se~?Ddary pyrite. As with the prevloua alteiod ultramafics usay for Ni _y be warranted.

Alteration c~rises the intr~duction of very fine quartz. partly in crude veins I and .ubordin,ce but varLableamounts of finfr srained eolorle••
tremolite whtch has partly degrad~d to colorlesschlorlte and carbonate. Traces of fine brown tou~llne are associ.ted and'acces.ory fine grained
8phen~ is developed locally. Rare pa~tly l~utoxenlsed magnetite crystals are of prtmary origin. Close micr08copie examiha~ion did not ~vealan1
cassiterite.

Irregular patches of cloudy ca't'bohate develop ft~ actinolite.

TH2/512.2. (IS 21428)

This 1. an extensively metasomatiped bedded and relatively well 80tted fine-grained sandstone.

lelict angular to subangular elastic qua~tz grains COmortse froa410 to around 35% of the various layers aad are accompanied by Partly to completely
altered simtlarly shaped grains of feldspar (now albite)" io varying proportions. Accompanying these.~e frequent completely alt.~ed (to actinolite)
clastic parttcles which were probably fine to IIicrocrystall1ne volcanic material (?tuffaceous gnYWl!lckti). Bedding 18 now reflected in aD altematiou. of
relatively sIliceous bands and bands consisting largely of ~ery fine grained actinolite.

TRZ/45om (15 21~29)

TB2/S05m (IS 21427)

This 1s a phlogopfUsed vclcallCJm.1cdc cOllslomerate compo8ed larget:' o( poorly sorted angular to $ubround reck fragments with a relatively "parse
phlogopite-atained and poorly re8Qlved cement.

Rock fragments include basic to 1ntenilediate lavas with subordlnat~ taore add ("rhyolitic'~ types in addition to quartzose and argillic to pSalllllOpel1tic
sediments. Accompanying these are sporadic chert fragments I occnsionally with fibrous actinolite pseudomorphingdiacenetie carbonate rho8hs, and •
sand _1zed clastic matrix consisttng; of ~SUlar to auhangular quartz grains and Uner rock fragttenu with aiDor acce.eory feldspar and rare detrital
chroaite (up to 500u diameter).

The rock consists mainly of platey subvitdc and rather featurelese lithic: f'ragqents and slightly subordinate quartz grains, many of which are
reeognisable as fr&gments of phenocrysts. There are sporadic altered (silicified) feld8pargr~ins and a few 'lithic fragments include quartz or
feldspar phenocryste. Tb~ lithic fragments ~xhiblt a fairly marked dimensional o~ientatl~, (l.ahflow tuf~). The .atrix consists ~1nly of miero­
crystalline quartz and may have contained shards although there is no longer any.mlcrotextural evidence to support this.

Recognisable clastie matedal is sized tn the IJ!edium ssnd to f1ne '~bble range, migu:.ar to subangplar, poorty sorted and vaguely bedded. Cloudy
I11crocrystal1ine quaruofeldspathlc bas1c_inter1llediate (''basaltic/J.~uco-andes1tic'')v()lcal\icfrapents areC01llllDn. Acc~panying these arts a variety
of chert fragments and clasts of labile pSaMmopel1tes (tuffaceous ,lihale. siltstone, fine sandstone). There are oCClll!lional elasttc: hld.par and quarU
srains sed detrital chra.ite (similar to ~85.1t11) is a eharacteri8tt~ accessory Componl~Ot. The. original matrb: b ob'cure having,been replaced et.tirely
by metasoaatlc aggregates of green tr~1IlO11te-actinolitewith A little aBsoclated quartz, prehnite, trace~ of tourmaline and lIne srained dlseem1Datioaa
of pyrrhotite. The framework is similarly but less extensively altered. Late zeolitic veiolQ~8~CC~r locally.

This is .a d,1flofli"'e-t"('Il.1rmal1ne roek eS8~nt:l.ally silllflar and closely !'E!lst.ed to the 4.H., and 47411 apecllle1ls. Some arefts COD8bt of 1l0re or less ...dve
granular to subradiating and 8ubhedr&1 d10pside weakly clouded with ultrafine indeterwinate inclusions. EIs£where color zoned tourmaline is eloaely

·interg;rovn with the diops1de. Accessory carboQate and prehnite arli preaent.ln<lhperaed diopsl"-interlranular 11880e8 and in thin semi-continuous
ve1na~ Sparsely disseminated blebs of pYrrhotite are prenent and t.hese arc a1ao of lntergranular habit.

•
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HOLE No. '. DDH-THZ Cont. SCALE, ,
RE.NLIMITED

DIAMOND DRILL HOLE PLOT •
Much()f the matrix quartz Is of acid volcanic character and a few rhyolite fragments show ignimbTite_Uke mlcrotextures.

Reddish, partly degraded, fine grained metasomatic phlogopite is virtually pervasive particularly in the matrix. This material is accompanied
by very flneopaques (fl1menite) and locally by a little ultraflne te-sulphlde.

No facing criteria are evident in the area sectioned. Determination of facing in conglomerates 18 a tenuous problem and one rarely resolved froB
micro- as against macrostructures.
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REPORT CMS 77/6/3

Trial Harbour Samples

tit Hand Specimens

TH 6620 (TS, PS 21405) Location: Creek 10m west of 24E 9N

A metasomatic rock composed largely of colorless semi-ragged tremolite

with subordinate to minor quartz and disseminated fine grained magnet­

ite (i.e. a tremolite-guartz-magnetite rack). Tremolite forms semi­

massive aggregates of random to radiating tufts enclosing small inter­

granular patches, single grains. « 10-250 u) and crude films of magnet­

ite or locally is included in coarse irregular patches of optically

continuous ~uartz. The amphibole is incipiently altered to chlorite,

now oxidised and Fe-stained in response to weathering.

Magnetite is partly martitised. Soma magnetite films form discontin­

uous rims around quartz anhedra and others are somewhat sinuous with

cares of tremolite. These features suggest the rack may have been a

vuggy "limestone" (or dolomite) originally. In contrast to TH 6621

there is no evidence to support an altered ultramafic interpretation.

TH 6621 (TS, PS 21406) Location: Creek 10G~ east of 24E 6.5N

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

altered ultramafic if only on the basis an composition.

Mast of the rack consists of randomly orientated antigorite flakes

(mean 20-25u) with interstitial ultrafine-grained talc aggregates. In

places talc is Virtually massive. It developed partly by replacement

of antigorite 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 subsequently steatitised. There is some

evidence of brecciation in the distribution of magnetite which occurs

as single grains (10-150u) and spongy semi-massive aggregates (to 1cm+)

with angUlar outlines defined partly by veins of talc. The magnetite

is of secondary character.
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... TH 6622 (TS 21407) location: Creek 90m east of 24E 4.5N

This is a fractured, locally brecciated and extensively metasomatised

labile sandy siltstone considered as tuffaceous by analogy with textur­

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

•

The relict fabric 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 typically to ultrafinely granul­

ar diopside 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 compr~sed

splintery to angular clastic material (?fine ash) and is pervasively

stained with ultrafine cloudy leucoxenic material. The fabric overall

is strongly reminiscent of the Crimson Creek tuffs and "tuffaceous grey­

wackes" from the Renison Mine area •

Very fine particles of pyrrhotite are weekly disseminated throughout

and incipiently layered in their distribution parallelling bedding.

There are sporadic late stage quartz veinlets with traces of phlogopite

and disseminations of pyrrhotite. One margin of the section consists

of vein laumontite and this appears to postdate the quartz veinlets

although the twa types were nat observed in contact.

TH 6623 (TS 21408) location: Creek 90m east of 24E 4.5N

A metasomatised subaqueous tuff or tuffaceous greywacke (reworked tuff)

essentially 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 mare abundant and coarser grained than in the

previous specimen. Overall the assemblage indicates a slightly higher

"grade" of metasomatism/mineralisation.

The original sediment was a bedded poorly sorted clastic rack With a

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

••• /3
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common and is locally altered to microcrystalline sphene. A few

clastic quartz grains and chert fragments persist. Late quartz vein­

lets with traces of phlogopite and pyrrhotite occur sporadically. The

very fine sphene conceivably masks traces of cassiterite and assay for

Sn may be warranted.

TH 6624 (TS 21409) Location: Creek 90m East of 24E 4.5N

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 by relatively clear and slightly

coarser grained granular/semi-interlocking qwartz (white in hand

specimen). The quartz cement is of low temperature hydrothermal

character with occasional small vugs partly lined with microscopic

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 been disrupted and healed with cherty quartz. Thus the rock may

represent a thoroughly silicified carbonaceous sediment (e.g. limestone

or dolomite; rather than a primary chert.

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

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

ised impure chert. It consists of weakly interlocking microgranular

q~artz (mean 20u) with slightly subordinate fine grained color-variable

schorl which is weakly layered in its distribution (relict bedding).

The tourmaline evidently replaced primary argillaceous material and

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

of sphalerite (red, partly opaque). Highly poikilitic patches (to 1mm)

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

TH 6626 (TS 21411) Location: 22E 8S

A thoroughly metasomatised weakly bedded pelite most likely a tuffaceous

siltstone although the interpretation is made only by comparison with

•••/4
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similar rocks in the Crimson Creek Formation•

The rock consists largely of fine-grained tremolite-actinolite locally

chloritised and frequently impregnated with singl~ grains and spongy

aggregates of color zoned schorl. Accessory quartz and adularia are

present and small crystals of ilmenite and sphene have developed from

primary layered leucoxene material. Fine-grained an-to 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

accompanied..by 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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