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Five diamond drillholes have been completed since August, 1981

for a total of l580.8m. Each hole intersected stanniferous

magnetite skarn, however tin grades were relatively low, compared

with previous intersections.

A further lease (M.L. 65 M/8l) covering the easterly extension

of the skarn zone and adjoining the previous eastern-most lease

has been granted. Most of the work completed, including three

of the five drillholes, reconnaissance geological mapping,

bedrock sampling and a ground magnetics survey, was concentrated

within the fourth lease. Although the skarn zone and granite

"trough" appear to narrow in this area, mineralised skarn intersec­

tions were recorded at depths similar to those in more westerly

holes.

A NE trending fault has been proposed to account for a wide

carbonate intersection in 5013 and faulted-out hangingwall

mineralis~tion inferred near 5017. This fault replaces the

earlier NW trending structure proposed by Roberts (August,198l).

Work completed between July, 1981 and June, 1982 cost $176,526.

Of this, the cost to Renison was $120,114. Renison has now

spent $323,606 at St. Oizier and has earned a 51% interest

in the prospect, having exceeded the required $250,000 expenditure.
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1.

1. INTRODUCTION

•

The St. Dizier deposit is a stanniferous magnetite skarn

which occurs within hornfelsed Precambrian sediments on

the northern margin of the Devonian Heemskirk Granite.

It is located 18 km WNW of Zeehan, West Tasmania (Plan 1).

The property has been actively explored since the early

1960's primarily by four companies: Placer Prospecting,

Minops, Cominco Exploration and the current Renison ­

Apollo Joint Venture. The first three companies carried

out a series of geochemical and geophysical surveys and

completed twenty-nine drillholes. During 1981-82 Renison

earned a 51% interest in the prospect having exceeded

the expenditure figure of $250,000 specified in the Joint

Venture Agreement.

This report describes work carried out between August,

1981 and June, 1982 .
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2. LAND TENURE

•

•

The property comprises four mining leases 13M/59, 16M/62,

17M/62 and 65M/81, covering a total of 33 hectares.

The leases are held in the name of Apollo International

Minerals N.L., and are subject to a Joint Venture Agreement

between Renison Limited (51%) and that company (49%).

The first three leases were acquired by Apollo under

the terms of an Option Agreement with Mr. R. Laffer

of Zeehan in 1981. The fourth lease 65M/81, of 9ha.,

was acquired directly by application to the Mines Department

in July, 1981.

The ground surrounding the leases is part of Exploration

Licence 47/71 held by Gippsland Minerals, and is currently

subject to a Joint Venture Agreement between that company

(30%) and Aberfoyle (70%) .
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WORK COMPLETED

3.1 Access

A grid was established over the fourth lease

with lines 50m apart and pegged every 25m.

The grid baseline is centred over the skarn zone.

Access to and levelling of drill sites required

minimal bulldozer work.

•
3.2 Geology

Detailed outcrop and interpretive geological mapping

of all but the new lease, was completed by Roberts in

1981 and is discussed in the previous progress report

(Roberts, August 1981). Reconnaissance mapping of the

fourth lease has shown that granite outcrop is located

within the SE corner of the lease. The granite "trough "

enclosing the skarn and sediments therefore appears to

narrow towards the east (information from drilling

suggests that the trough is not significantly shallower

in this area, however). East of the fourth lease , the

topographic depression (which is the surface expression

of the skarn-carbonate) opens into a broad marshland

area with rare, scattered hornfels float and subcrop.

(Plan 2 ).

3.3 Geochemistry

A bedrock sampling proqram was completed over

the fourth lease. The sampling was carried

out using a hand-held power auger, along gridlines

at 25m intervals with closer spacing along

main lines and between the lines over the skarn zone.

Results are contoured in Plans 3A-F, and appended

(Appendix 2

Contouring of the results has strongly outlined

the skarn zone with Cutup to 850ppm ), As(up to 390ppm)

and, to a lesser extent Zn(up to 7440ppm) and W0 3 (up to

l20ppm). However Sn values within the swamp covered skarn

zone are appreciably lower than in the enclosing

quartzite, hornfels and granite. This is most obvious
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in the central and eastern parts of the lease

where values within the skarn average 30 ppm

compared to 50-100 ppm away from the skarn

(up to 2120 pp~).

3.4 Geophysics

A ground magnetics

the fourth lease.

survey was conducted over

The results have been contoured

•

•
3.5

(Plan 4 ) and are appended (Appendix 3 ). The

contour plan shows the highest values to be

on the western edge of the lease centred over

the skarn and decreasing to the east,which suggests

that the source of the magnetic response is

plunging or diminishing toward the east. This

result agrees closely witha1974 Fluxgate survey

by Cominco (Simpson 1975).

Following a recommendation by Roberts (August,1981)

a study was made by Bishop, consultant geophysicist,

of the effect of a large tabular magnetite bearing

body on downhole camera surveys. This followed

repeated apparent deviations as holes neared the magnetite

body. (Similar deviations have been noted in drilling

during this period). Bishop's conclusion was that the

magnetite body would only have a negligible effect on

surveys more than 30-40 metres distant from the body .

His report is appended (Appendix 4 ).

Diamond Drilling

Six holes were drilled between August, 1981 and

June, 1982 for a total of 1580.8m. All but one

of these intersected the St. Dizier stanniferous

magnetite skarn and contained moderate to low Sn,

moderate to high Zn and generally low (but sicrnificant)

W0 3 values over true widtffiranging from three .to

ten metres.

In accordance with previous drilling practice, holes

were drilled using NQ triple tube or HQ to keep
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core losstoa minimum in the generally broken ground

present at St. Dizier (note: ground conditions apparently

improve towards the east end of the fourth lease) .

•

•

The drilling generally confirmed the structural

interpretation of Roberts (August, 1981). Drill

logs and assays are appended (Appendix 5.) and hole

localities are shown on Plan 5. Petrological descriptions

of parts of the skarn intersections of SD 16 and

SD 18A have been appended with the drillhole logs.

Descriptions of samples from SD17, SD19 and SD20

are pending at the time of writing.

Drilling details follow:

3.5.1 DDH SD 16 (Plan 6)

dip:_57°

bearing: 182 AMG

length: 331.7m.

SD 16 intersected two major serpentinous

magnetite skarn zones at 218.6 -259.7m (near

hanginqwall) and 279.5-295.8m (near footwall),

separated by a hornfels/quartzite unit. The

shallower magnetite skarn intersection was

interbedded with hornfels/quartzite and included

4m (3m true thickness) of 0.42%Sn (0.31% acid

soluble) and 0.17% W0 3 at 245.0 - 248.0m. The

deeper intersection only contained minor

hornfels interbeds, and included 4m (3m t.t.)

of 0.33% Sn(0.18% acid soluble) and 0.06% W0 3 •

The hole was completed in qranite.

The intersected positions of the skarn hanqingwall

and footwall and the granite contact confirmed the

structural interpretation of Roberts in this area.

The abundance of metamorphosed clastic sediments

within the skarn zone correlates with the skarn

intersection of SD10, further to the west. As

SD13 (70m further east) encountered a skarn unit

free of clastic lithologies, this hole has better

defined the extent of the clastic-rich "facies" in
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this area. The economic potential of the skarn

is significantly affected by the size of this

"facies" as its presence has probably had a

diluting effect on tin grades, because there

was less carbonate "available" for mineralization

at the time of skarn formation.

3.5.2 DDH 5D17 (Plan 7)

Oip:_59°

Bearing: 345 AMG

Length: 299.7m.

5017 intersected a wide mineralized fault zone

containing magnetite and serpentine at 263.7 ­

283.0m. before entering granite. The hangingwall

was not seen and it appears to have been faulted

out, probably with a section of the skarn zone.

The fault zone included 1.Om of 0.40%SnlO.40% acid

soluble} and 3m of 0.28%Sn(0.23%acid soluble).

The fault intersection in this hole has resulted

in a revision of the structure contour plan (Plan 5)

A N.E. trending fault, dipping at 750 to the 5.E.

is proposed. This fault also accounts for the

unusually thick skarn zone encountered in So13

(Plan 8), which was previously explained using a

N.W. trending fault (Roberts,19811. The fault

is also interpreted as havinq intersected 5010

and SD14. The net result of the new interpre­

tation is a thickened skarn zone around 345200E

and hence a small increase in ore potential in

this area.
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3.5.3 DDH SD18

dip: - 550

bearing: 355 AMG

1ength: 132. 6m.

SD18 was terminated in the footwall hornfels before

intersecting the skarn zone because of excessive

westerly drift (from 355 AMG to 332 AMG) and a

steepening of the hole (_550 to-600
) •

3.5.4 DDH SD18A (Plan 9)

dip: - 550

bearing: 004 AMG

length: 286 e

• 3m.

SD18A intersected 37.5m. of stanniferous magnetite

skarn at 198.5 - 236.0m. This included 23.0m.

(10 m t.t.) of 0.38% Sn(0.28% acid soluble) andO.09%W0 3

at 204.0 - 227.0m. In order to correlate the assoc­

iation of metals with the various mineral assemblages

observed within mineralised skarn in this hole, the

assays have been plotted in histogram form (Plans10

A - H ). The mineralised zone was divided into three

units on the basis of geological logging:

198.5 - 212.6m. Magnetite-serpentine skarn,

minor pyrrhotite.

212.6 - 223.6m. Maqnetite skarn-pyrrhctite,

minor pyrite and chalcopyrite.

223.6 - 236.0m. Magnetite-serpentine skarn.

histograms show:

Zn rich zones surround Sn rich areas.

High Fe values resulting from magnetite and

pyrrhotite correspond with high Sn values.

(iii) Sn and S correspond except in the lower part of

zone (1). In this section the Sn is all acid

soluble. This may suggestUnon-sulphide acid
•

soluble Sn phase.

(iv) eu and acid insoluble Sn are associated.
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Structural interpretation of S018A shows that the

skarn zone narrows slightly and dips less steeply

to the north (approximately 81 0
) than holes further

to the west.

•

•

3.5.5

3.5.6

OOH S019 (Plan 11)

dip:- 67.60

bearing: 167 AMG

length: 322.5m

S019 intersected 12m of magnetite-serpentine skarn

at 192.6 - 204.6m, associated with a very broken,

sheared contact zone between the skarn and the

hangingwall. Be~ween 195.0 and 204.0m (9m total,

5m t.t.) assays average 0.10% Sn(all acid soluble).

It is possible that part of the mineralisation

has been faulted out. Interpretation of the data

available suggests that the skarn zone strikes

eastward from S018A but that the dip has shallowed

slightly from 81 0 to 770 north. The dip of the north­

erly granite "trough wall" is interpreted to vary from

steep north to steep south in this area, almost

parallelling the skarn. The skarn intersection also

indicated that the carbonate unit is thicker at depth

than at the surface .

DDH S020 (Plan 12)

dip: - 70 0

bearing: 150.5 AMG

length: 340.6m.

S020 intersected three separate magnetite skarn zones:

(1) 229.2 - 234.4m : Sulphide-rich (averaged 10%S),

but barren of Sn, Zn or W0 3 •

(2) 261.7 - 267.0m : 5m (3m t.t.) of 0.33% Sn(0.06%

acid soluble) and 1.47% Zn.

(3) 294.5 - 313.6m :included 5m (3m t.t.) of 0.44%Sn

(0.06% acid soluble) and 0.09% W0 3 •

Both the second and third intersections werenotable for

their high proportion of acid insoluble tin (cassit­

erite?). The third intersection was unusual in that it

occured in a near-footwall position, in contrast with

all of the other tin-tungsten



•

•

013

3.6

9 .

GOLD FIELDS EXPLORATION PTY. LIMITED

mineralised intersections in the eastern part of

the lease area.

The skarn intersected in this hole was similar to

that obtained in drillholes SD10 and SD16 in that

it contained a large percentage of interbedded

clastic sediments. Significantly, the grade of

tin-tungsten mineralisation in both holes was

similar to the third magnetite skarn intersection

of this hole.

Petrology

Samples of crushed drill core from the mineralised

zones, were sent to AMDEL for petrological description.

AMDEL was asked specifically to describe the grainsize

and mineral associations of the tin and tungsten

minerals and to make an estimate of the proportions of

those minerals. Reports have been received for holes

SD16 and SD18A (Appendix 8). Descriptions of holes

SD17, SD19 and SD20 are pending at the time of writing.

Samples from all but SD16 were bulked into intervals

of up to 6 metres in an attempt to obtain a more

representative assessment of the variable mineral­

isation .

The descriptionsto hand confirm previous findings which

show that the skarn hosts a variety of exotic Sn

phases of a very fine grained nature (0( 1-100pm).

Schoenfliesite (Mg Sn (OH)6) and cassiterite are

the most commonly identified minerals. The

petrological descriptions for SD16 and SD18A are

summarised in tables 1 and 2.



SAMPLE INTERVAL 1m) SULPHIDES Sn BEARING E WO, PHASE ASSAYS

(avo qrainsize)

\Sn '5.Sn \W0 3 Un \Cu

1. 224 -225 Mt ,Po ,cpy,sp{qa cassiterite lav 2-5 pm) Bcheelite 0.40 0.03 0.04 0.04 0.07

2. 233 -234 Mt ,Po ,sp Icpyl N.D. wolframite 0.1 -
O.3mm, rare
scheelite 0.03 0.01 0.42 0.03 0.03

3. 247 -248 Mt ,Po , (cpy,sp, one phase associated with fibrous scheelite
apy,cubanite) Mn-magnetite (<. 20flml ,minor cassiterite 0.05 - O.5mrn. 0.85 0.66 0.18 0.03 0.05

l<~) in (?) Chloritei,composlti:m of OrE
an ore minerals varia Ie

4. 248 -249 Mt ,Po , cpy,ga, N.D. scheelite up to 0.03 0.02 0.43 0.02 0.03
lapy) 2.5mm.

5. 281 -282 Mt ,Po , (cpy) Sn in fibrous Mn-mag-netite scheelite O.5mm. 0.25 0.24 0.20 0.03 0.02
I? <20pm)

6. 306 -307 Mt ,po ,sp ,cpr fine inclusions ( <IOpml of Sn rare scheelite 0.26 0.03 <;0.01 0.46 0.18
(marcasite) mineral in serpentine probably

cassiterite. Also irregular patches
of cassiterite up to O.5mm.

TABLE 1. 5016 PETROLOGICAL SUMMARY

SULPHIDES: Mt=magnetite, po=pyrrhotite, cpy=chalcopyrite, sp=sphalerite, qa=qalena, apy~arsenopyrite.

Upper Case (e.g. P~ = abundant; lower case (e.g.pol = lesser; ( ) = minor.

,--
'..".i,',
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SAMPLE INTERVAL (ml SULPHIDES Sn BEARING PHASE W0 3 PHASE ASSAYS "'

19rainsize)
•

'Sn '5.Sn 1WO s Un 'Cu
B1. 123.5-126.5 Sp,py (po,cpy) - - 0.10 0.01 <0.01 4.32 0.35

B2. 160-162 Sp,cubanite,apy, - 0.02 < 0 .01 < 0.01 0.24 0.02-cpy, (py)

B3. 211-214 Po,Mt (apy,sp) schoenfliesite (lOpmI in fibrous - 0.13 0.11 0.02 0.94 0.10
magnetite

B4. 214-218 Mt. po, py, (cpy) cassiterite 12-20,um) schoenfliesite - 0.52 0.20 0.04 0.16 0.23
110"",1 in spongy magnetite

B5. 218-222 Mt,Po, (py) cassiterite 110pm) schoenfliesite - 0.39 0.30 0.19 0.07 0.19
(2-20pml in magnetite

B6. 222-227 Mt,Po (py,cpy, cassiterite 11-10pm) in magnetite - 0.42 0.03 0.17 0.24 0.07
apyl

TABLE 2. SD18A PETROLOGICAL SUMMARY

SULPHIDES: sp=sphalerite, py=pyrite, po=pyrrhotite, cpy=chalcopyrite. apy~a=senopyrite.

Upper Case (e.g.Po)=abundant; lower case (e.g.po) =lesser; ( ) -minor.

.~.,". .
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3.7 Metallurgy

Metallurgical testwork was carried out on six samples from

four St. Dizier drillholes. Magnetic separation,gravity

concentration and flotation techniques were employed.

Limited success was obtained and more testwork is

required. A Renison Limited Internal Memorandum

by E. Prince (Research Section) describing the

testwork is appended (Appendix 6) .

•

•

3.8 Reassaying

Sections of core from four of the twelve Cominco­

Placer drillholes, H5 to H8, were reassayed. These

holes were drilled betwen 7.3.66 and 16.5.66 .

The assays are appended (Appendix 7). The results

generally conflicted with the original data where

available. Assays fromH5 and H7 were significantly

higher over slightly wider intersections, while

assays from H6 were considerably lower than the

original data. H8 assays revealed no significant

Sn mineralisation in the tested intervals. The

results are summarised in Table 3. Note the anomalous

Zn values .
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Hole No Interval (m) Thickness (m) %Sn %acid soluble %Zn %WO]

H5 161.2-172.8 11.6 0.11 0.10 1. 41 "0.01

161. 2-167.0 5.8 0.12 0.12 2.34 < 0.01

original assay

165.8-172.5 6.7 0.03 not assayed

H6 178.6-181. 3 2.7 0.06 0.05 0.32 <0.01

original assay

179.1-181.4 2.3 0.14 not assayed

H7 57.0-63.0 6.0 0.25 0.21 0.20 0.01

61.0-63.0 2.0 0.39 0.39 0.30 0.02

62.0-64.6 2.6 0.23 0.26 0.96 0.01

original assay

55.5-58.2 2.7 0.28 not assayed

60.2-63.2 3.0 0.10 not assayed

..
H8 33.0-89.0 56.0 0.01 40.01 0.01 <0.01

74.0-76.0 2.0 0.56 0.04 0.02 0.02

.....
w

SUMMARY OF REASSAY DATA.
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4. DISCUSSION (by P.A. Roberts)

Overall, the results of the drilling were disappointing:

several drill holes failed to intersect mineralisation

of any economic interest,and the others all cut mineralised

intersections with a "natural" average grade below D.5%Sn.

Although these intersections include appreciable amounts

of tungsten (D.l - D.2% W0 3 ), it's economic usefulness

is not clear; metallurgical treatment of such complex

tin ore may not permit the recovery of the tungsten as

well.

Within the three older leases, the drilling indicated

the following:

(1) The tonnage potential of near-hangingwall mineralisation

in the vicinity of the SD16 intersection was reduced

slightly. The intersection in SD16 was very similar in

grade, thickness and mineralogy to that obtained in

SDID (further west), and thinner, and lower in grade

than the SD13 intersection (further east).

(2) The tonnage potential of near-hangingwall mineralisation

in the vicinity of the SD17intersection is unresolved.

The fault invoked to explain the absence of significant

mineralisation in SD17 may not have as great an effect

as the interpretation suggests. Further drilling will

be necessary to clarify this interpretation.

Within the new lease, M.L. 65 M/Sl, surface exploration work

and drilling indicated the following:

(1) The skarn-carbonate unit thins towards the east on the

surface but apparently maintains its thickness at depth.

(2) From west to east, the skarn-carbonate's dip tends to

become less steep towards the north.

(3) The depth to the "keel" of the granite "trouqh" (which

generally corresponds with the skarn-granite contact)

is interpreted to remain roughly constant across the

lease. However, at the eastern end of the lease, given

the relative steepness of the granite's southern contact,
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the depth to "keel" (and hence the skarn's depth

potential) may be substantially greater than at the

western end of the lease. Either of the schematic

section interpretations below can be accomodated

by the data:

•

EITHER

SD:to +

OR •

..

•
(4 ) Although the current interpretation suggests

that the structure is unco~plicated, further

work may reveal that some faults are present(e.g. the

faulted(?) hangingwall intersection in SDI9) .

(5) The ground magnetics and drilling data suggest that the

near-hangingwall mineralised zone reaches its maximum

thickness on the border between M.L.'s 17M/62 and 65M/81

and thins towards the east. In addition, the upper surface

of magnetite skarn mineralisation probably dips shallowly

eastwards.

(6) The be& potential for substantial amounts of economic

mineralisation is in the general vicinity of the near­

hangingwall intersection in SDI8A, at depth below SDI9,

and alo~ strike from or below the near-footwall and

near-hangingwall intersections in SD20.
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Examination of the assay data has revealed a consistent

zoning pattern within the skarn. Both the centra1,near­

footwall to centre skarn mineralisation and the eastern,

near-hangingwa11 mineralisation are fringed by spha1erite­

bearing zones. These average 0.5 to 1.5% Zn and 0.1 to 0.3%

Sn (no tungsten), and, as such, are too low grade to be of

economic interest. An approximate interpretation of the zones

distribution is shown in Figun!l .
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EXPENDITURE JULY,198l-JUNE, 1982.
/~, -

ITEM

Salaries (including loading)

Consumables

Renison Services (Survey, Assay,
Research, Vehicles)

Travel and Accomodation

Diamond Drilling

Site and Access Development

~Outside Services - Petrological

Outside Services - Other
(Drafting, Geochemistry)

Rounding

TOTAL:

LESS: Apollo share:

Renison Total:

$ EXPENDITURE

16,089

5,885

7,400

785

135,900

1,641

4,105

4,721

175,526
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Bore hole survey instruments which use a'carpass to determine the

azilmlth cannot be used in cased holes or in highly magnetic rocks.

Alternative rrethods are gyroscopic instruments ~,'hi.ch contain a small

directional gyro for detennining azilmlth, or those which rreasure the

deflection of the probe itself (e.g. the Reflex-Fotobor 001, marketed

by ABEM: according to Reedman (1979) * this could only be used in holes

with a minirtu.Jm diarreter of 46nm.).

This note investigates the apparent deviations which may be encountered

in drill holes through highly magnetic Ixxlies using canpass-based

--surveying techniques. The problem is CCJTillex and I am not able to list,

for example, a table of distances and deviations for any given b:Jdy•
•

However the points made belCM may be useful. For all cases, the

maanetic body is assumed to be vertical and tabular..

(1) A NE-SW striking body (i.e. strike = 450 mag.)

-
ec.. ... th 's

"""'J"e+-;c. fiQ lei
V~<.+or

•

Magnetic Deviation is to the west (on both sides of the body) •

* Reedrnan, J.E., 1979. Techniques in Mineral Exploration. Applied
SCience, London. 533p.



•
(2) A NW-SE striking body (.t.e. strike = 1350 mag.)

,.~ -~. .. - ('~

t~) ':J \) ~) J

2•

/
Q..nOWloA.l.ou., (:..; .. Id

v~c..+-o ... :s

e """tt. "
_I'>\c..~nc.+;c .(;'.\d

ve,. c...-t-O"w""

/ /

/

•

(3)

Magnetic Deviation is to the East (on both sides of the body) •

An EW striking body (i.e. strike = 900 mag.)

-
1

1Q."'D........I"..... 1+i.u
vc.c.+o-t""s

No (horizontal) magnetic deviation.

•
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(4)

•
- 0

A NS striking body (i.e. strike = 0 mag.)

,-" .rn !.~ GG
3 •

\• -------~. -

No (horizontal) magnetic deviation.

•

Thus deviation may be shown in"the following way;

/

If'
DDII.t

WeA+

....... <\.~n ...+; c.

i <U.vi....-h·o .... ~• ~...~+-

( t- vc.)

(- Ve.)

If the carpass is deflected to the west, then the apparent bearing will
•

be larger than the true bearing: if to the east then it will be less.

('Ibis is readily delll::mstrated with a carpass upon which a given bearing

can be set; deviate the e:atpaSs with a nearby metallic object and

nove the bearing ring to realign north with the carpass needle.) The

graph above shoNs that the discrepancy is at a maxinun for 450 and

1350 striking bodies.
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(1) DDH 1

G 4.

\,

•

The plan for DOH 1 is shcMl in Figure 1 and the distribution of magnetite

is given in Figure 2. The magnetic body's strike is approx. 680 mag.

and therefore any changes in apparent bearing ~ld be exreeted to ;;,

increase towards the body. SUch an increase does occur, but there is

a large step fran the collar survey. to the first down-hole measurement

at 33m.; also there is no corresponding decrease between the magnetic

body and the end of the hole. (Whilst ide"ntical values are not

expected either side of the body, siltG.lar gradients should occur.)

Further, the bearings between the body and end of hole are all within

_one degree of the collar value.

W1J.ilst ananalous field distributions cannot (readily) be calcUlated

belOW' the top of the magnetic body, there are several alo;prithms

which calculate the magnetic field above the body. An approximate

cross section of the body and DOH 1 is given in Figure 3 and this shows

that deviations can be detennined for the surveys at 33m. and 69m.

*calculations (using Parker Gay's formulae ) gave negligible horizontal

deViations, much less than one degree for these positions (and down
. . 0

to 82m., the lowest calculable level). Thus it appears that the 164 ,

1650
, 1670 and 1680 readings are in error and that 1580 -1590 is the true

(and constant) bearing•

• (2) DOH 2 -.

The plan for DDH 2 is shown in Figure 3; '1he magnetic body's strike is

approx. 101
0 mag. Thus little horizontal deviation is expected fran

this alrrost E-W body, although any that did occur should shcM an

apparent decrease in the measured bearing of the bore hole. The

bearings (Figure 4) shcM instead, increases of alxJut 50 _90
•

•

* Parker Gay, S., 1967. standard cu:rves for Interpretation of Magnetic
a.narelies over long tabular bodies. Mining Geophysics Vol •. 2.
Society of Exploration Geophysicists.
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There are tIo.o values which shcM these increases; at 138m. and at 177m.

The latter is ooincideI1t with one highly magnetic body "and the former is

witlUn 3m. of another. Readings witlUn magnetic bodies are usually

highly erratic and an increase (rather than the expected decrease) is

not surprising. with regard to the reading 3m. away fran the magnEftic

body, the increase could perhaps be explained by a local change in

strike, a heterogeneous distribution of magnetite, etc. Whatever the

cause, at 3m. distance a change of 60 _90 was registered, but at 5Om.

(the next survey point) there is no apparent change. The readings at

138m. and at 177m. should be disregarded •

--Both DDH's have significant differences between the oollar orientation

and the first survey point (one an increase, the other a decrease): an
•

error in the survey instrument seems possible and its ac=acy and

~tability should be (relascertained. (To detennine the fo:rmer, the

device could perhaps be triggered in an inclined plastic pipe, the

orientation of which has been independently deteDnined.1

/

Conclusions

calculations have slKJwn that the series of higher readings in DOH 1

are not due to the magnetic field of the (known) magnetic body and other

explanations such as other magnetic bodies, sticking o::rrpass, etc.

IID.lSt be sought.

-
There are three smveys of DOH 1 with ques.tion marks, presurrably either the

device failed (oonfinning the instrurrent error suggested above) or

the rreasurements were judged meaningless. If the latter is the case, it

appears that the effect of the magnetic body was recorded sate 3S-4Om.

away.

The survey of DOH 2 has slXlWll that deviations of 50 or 60 can occur •

witlUn 3m. of thin, highly magnetic bodies (and not necessarily jn the

direction predicted by the strike of the body) • The effect was not

neasurable at sSm. and is probably negligible 20-2Sm. fran the body.

~f~1(
oif I ~ ~ I.
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OESCR'f'TtQN l fOAM. 1-::F~.~O~M"T--=TO::-+T=O~T='-L"T'~C~'O~S~O-Lr~--=c:..-_-::-'~-.~.-'~~S-_ '-~--="'-_'-~-lA.::-'-~--=.-,"T-.-.-.-.-_~,-,-~-O::-

,--­
--!---f--·'·

-,

I1 _

I I

'-'-1 I I I
,~- - ---I--J- --t---------------------"l;.--+----+--1---- -- ~l--'-+---I---+---!-1
--- --j ----- -I, + " i----- ---l j .--- ,---. _,:--- -+-- --1--1---1----­
i_---+--+--~-+-_I_--------------------i--_I_-+-+-_+-_+-_+-_+-_+-_+-_+-_+--+­

I

-L---t--t---t-+-------------------------J - II: --f---f---j--+--j--+----+--!--- .-i---;
I ---------------itf--t- !

---,;--+---11-+--1------------------- . --l---l--J--f---+-+---+--l---l--1Ic---,-__1.- -l.__<_________ _ ... __ __ I
l-



I -

J
. i I

I -
I

I I -, I--r----.-.
I

I I
I

,
i

0
VERTICAL I HOPIZQH'TAp.. I (D

~ . ~

D.Si" Dip
21e~'"

D.CoLD,,, Pr.:lo- Tt~ i ,~

1

5.70 - 12182.4' '.06 ! •.:~

19.'} _21Q., 1~.5~ , '1.";'~

2'.06 j 2140.24 '6.75 ! .. .,,-.
18.'7 2121.87 12.99 i '7."0
18.4' ! 210'.44

I
12.91 ! 6::.. Y.:

18. "
1

2085
." 12.<6 I 12.:2

----~

".9' I ~nl.'8 9.75 , e2 ~':', -.
17.25 f ~C~4.11 ' 11.97 I 9!.;.:

: 20~:).C1 I 16.22 I "0.-£
-

24.04•.---.---- - -~----- '-r----._. ._.-
22.'8 : 2(1"./1.69 ! 1~.10 i 12S.:!

22.25 1'9a~.44 12.61:1 l~:!."O:

21.9S I 1965.(6 I 1~.68 i 1~.c. ~ l.

I I 1
10.01 ! 1955.t5 7.14 1 Hi'.e::

I

,

SD1&

,

Good • RQD. 00 - 1D<>.'

HOLE NUMBER

ORE lOtliE GROUND
OJNQITlO'llS

I

I

LIMITED - ,DRILL CORE RECce

-J

'-_-, ,----'s"u"-'v::'"v_,-_--=---=-_--! f.DII'l _ To DiI13nC'l!
Oeplh H Bt.,i"'il AMG Dip 0 0'- + +._~~...,;...I1..+-~.,........,..~+__.....,.._+--+_-;,.....,~~+_..-;_+......;...-."

1 eO""'3 OC4 54.5" 0-7 7
j PURPOSE To test IIIkam zone at depth at W'8l11hm end 14 G01 54.5 7-'0.5 2}.5

\ of fourth leallle 41 002 54.0 0.5-59.0 28.5

I LOCATION St Dizier 71 '51 54.75 9.0-81.5 22.5
;- -+ ~_-_1_-- 92 -- '52 55.0 '.j-,e4.. 22.5
I ':-:'6-----t----:''''..:---1---:5:-:5--;.5,------:1':c4:-.0-:-:-':c26;--.=-0+---::22-.e:---t----,=--=:--~=:=--,::--
I OJ LI~R .R.l. 2188.1, --==-,"~6'---~-+----:;::;---+-:5:-5:':. 0;------:,E6."0---::'4"':'-.0:-+---";:7-'-.e:--t---:r------- -----+----------------1- ,-lJ~
, CO n'OlNAT,S ,_--;':':5_:0--_+--:-:'='5,---+-5=5:c·_:25'-----+~1'i4"C--'.:.·~164.0 21.0

~ 5,6750,.42N, '45442.643 .-
; .. --j__ ~17_:c8,____ _+,-.c.'2-'7____:=_t___:_56;__._:0---_±-~_:4',-:O-:-',:9:,:,--;.0+--=29.,0,,___--+--:cc

I

~
208 1ntorp '40 56.0 1 '.0-220.0 27.0

, LENGTH 286. '"
I -+f_,n2 intorp '" 55.5, 0.0-247.0 27.0

1-'-:~E· SIZE - BQ~;:4m ---..!..~2 006 54.5 1.0-274.0 _2?_';':'O_-+_:
; NQ 144-286." 286 002 54.5 4.0-286., 12.'

I DATE DRILLED 1~·~-.·1~-.'~1~·~ 1'.12.81

-I 1--0-5' (5"")--1"'=="~",,)

I SI(i~.uFlCA~T CORE '112-123m (67%1 2'7.4-2,e.6 m (2~)
. lOSS IONES 147.B-150.~ 5~)

--- -----=-'------------+---+------+----f-------j-----j----+---+_
i

,----~---+--~--------t_----;-_t_--__t_--_t---+---+--__+--___i__--

'i lOGGED BY

I

I

"

t,-

~,.

;
L

I-

I
•,,

t~

l
't'

".,
i.·

COMMENTS

'-__---__.L~__~ _1_--_------_----------------- J

SU MARY - ~AY DATA

AVERAGE WEIGHTED ASSAYS
E.C":'"ROM I TO LENGTH Acid

I Iml Sn. S S Cu. AI. S. Pb. In. 8i. WO, Aggil
-'---------';--f___---+----I-='''-.. ="''--+--~'--_t---+--_+--'---f___--+_---_l---+--__i- --'----i--­

1

LODE NAII.E

,
i'- 1__-

;- ;t0L-Lm +- -+_o_-__t-~-+_ _--IL'<_'_+___tI-<-----+-O--J-._f___e_O_I._~__O--_'---;_<_1~~~~~~~~~~~_-:'-=----i--
I -

i=-=-.-.:.::.~~r- -~=---.:: -------L-~~~t~~-----1+-~~-r;::~--t~~~-=';~~~t~~~1~~~-t~~~-=,~---------,I--1===l=-_---+----,- --
I ----~-----l-- -+----1:-~L---+----+--------'!---+I----i!----,-----,-- -----:-- -- -
I -j----j---+-- --1---+--+ ~,--r--+----------- ----, ----,- __--+__+---_--1;__ L __-+-__ i__-----: '

--.<--j-- --1-- -,-- -j
1 '----_--'-_-----'----'---- . __ J ._.~
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I'I!NI!QN LIMITED

I
i
I

DIAMOND DRILL RECORD

PAGE l'

HOLE NU¥BER : SD 1e.l

l.OGGED BY : D~ XUr:ttr:fck

~lNTERVA.L.I",1 ~ RECOVERY i "s."
, DESCRIPTION FORM.
~ FRO"'; TO ~ III i '\ r FROM TO TOTAL. ACIOSOl. "Cu. 'll.A\. ",5. "'Pb. ,,1tI. I

I
..B~ ' ..,:";1 ; ",r.:" ,,'

."

(



FORM. 1-::=",,=_f.::::::c~~~S~"~. =-::::--te::-:,r:-::-,::c:-,:-::,,:c:,,::c:-,-:-:-,=-=--
FROM TO TOTAL AerDSOL ""Cu. "AI. 1"105. t .... Pb. 'loz". I '!I.!i. I 9'1 At I"",,;:

I
I
!
!

DESCRIPTION

'UNIIOH LlMITIEO

DIAMOND DRILL RECORD

.....GE ,

HOLE Nu:M'BER SD 1&1.

LOGGED BV D. Ulpe.tn.cl:

-----..:.-- - 1__-1 ~la.C:L.AI:ld dark_Kre'1_molt1)LIine-s:ra.1ned •.....ba.nded-.!llltfltan&_(auh,,~-t-----lj-----t----t---t---t---j-----j---t----t----;---
___---:- ~ t~Ojdal---.rnct.un.L-lfHI:L!1ne_ClUA1'tZi---.and.....-C1.a.)'.interbsdsa--l7rltlilLf---ii---__f--+--+--t---I---j---t--+--t---;--"--"

i ~ w_lI..J!n.~_C-t.ure..JIlaneILlI.DlLvlthin._n.iDa.· · ~--_II_-__f--_I---!---I---I---I---+---+---+----;-----7"----, r ~
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D. E..C.~tr.lci:

HOLE NUMBER :

LOGGED BY :

I
i

I'I!HISO* LI,,"TI!O

!

i,
DIAMOND DRILL RECORD

I
i

I ~.... I
FORM. I-:::::."..r=-+:'="'::';::':::-."..+,--,--,--..,---..,---..,---,--....,---....,.---

FROM TO TOTAL ACID sol} % CII.t% AI. %S. 'llr.Pbl 'JIr.Zft.1 "Jl;Bi. 1 ;.'tA4 !'l/.:
DESCRIPTION

~

RECOVERY

; FRO .... : TO

--
(.

j
.'
;.~

I
l
f



'AGE 5
,

I'If.HliSON LI"'TED
!

I

1
DIAMOND DRILL RECORD MOLE HUM"" 'lI:D '" I, 0 I

; _ ! LOGGED IV ,». r.u,.._ 'C.::) I
-~~~~;;,;;-r--------~~--r---r--:'--r-~......,...------~-=. --:} I'

:I~ERVAL ,,,,} RECOVERY r .. Sit,.
; FRO"; TO m '\, DESCRIPTION I, FOAM,

fROM TO TOTAL ACIOSOL. ,.Cu. 'l.AI. "'S. '!I.Pb. '!lib!. I "JoBi.. At I"''''~;l '

ZlIO:; O.~J1 0.49 0.0' o.e "1.71 (0.01 O.O'Zi .051 <.1 'c..:<i: I
21j6 0.02 o.o~ 0.06 (0.1 1.9 1 ~O.O1 0.05 1 .09'~ <1 :.:t f
237 0.02 0.02 0.06 (0.1 2.} (0.61 0.0'; .020 1 ,<':;::1:j

I,
I

,
I , :

! I ,
I I
, ,

! I
, '

---~-----------~----1f---I--+--+-+--f-- '--I~~:~_~,-__+-_-,_-I -= _I , \



CO...MENTS

SUMMARY _ ASSAY DATA

o
CD
CO

~

i I

~
I, , ,

I
,
I I
I i1 ,

i 1

I I I
i i

1
__ 0.__ - ..~, J'Ofl'l- To

Dip· T'

D. KILPATRICKLOGGED BY

Kl:NI:>UN LIMITED - DRILL CORE RECORD

Bearing at 211.0m affected by magnetic (140) taken at 164

• oriented dips of joint planes, veina, eto. ~re with respect to east-weBt strike and northerly dip of quartzite

• :
i

,
IC---""-LE-N-",,-a-E-R--~-5-0-:.---~------'L·" ~-----'r=-.-_-__~~-_-_-S_URVE_V_
!- ~ .-_"- .=-==-===._~~_~~~_~__~-1:!~.;-~eDlh: Bearing

., i Test easterly extension of __---.!.~~._-l- AMG e I j I

PU1I:P05E skarn :tone gqlJa,r---+-. __ l.7.~.c:> - .66 .• 50c-i-----t----+_----~----_+I----+I-----

r,-- ..:'.__ -.------------,----.,-''''7 "_? lL3~ 66. 80.-1 +_----i---'---,----i1-----'----~
f lOCATlO~ 1 St. Dider 78. 0 17G)':0:----1_~-__"6.!.7~.a<L°:--1I- + I-- -:- , --;- ~

I OOUAR RL ; 2205.1 ~:~~:_ f.-~::~--=i::~~.:~c-t----t--------t----t------t----~------'
\ CO;_~OINA.TES ~_ .11 __5_J6713_L8N, 345S67.0E 21LO 148)lU - 61.9,,°-+ ---1 1- -,- + --:- _
'---- _ _ -j-,2H._Q 16.o'''"0_+-~.Ji.l67.J.-R~'0+--___j---+_-___+----+_---T----

L I, 280.0 1630 68.0°..J1- t- + -t -i__._,f- -,_LEN.G.'._" . _l--,.2.2. 5._ ~-- _ --~- ---.----t .~.!.~- -'_~60 68.o,~O+---+---+---_!___---i_--_;r_---

~
0 J HW ~~~ 1630 67.S0

HOLE~~~_---l!~3.~~. 5_m H_Q=---. --f' ~-f- _+-----_I__---_+----+_----_:_', -i- -+ _
I - I I 'I DATi: OPlILLED I 25.3.82 - 30.4.82 t-------j------r-----·t·----t------t----~ I I

~
r- SIG:.;;I~~T-~_;;;_-j ~;~~:~~.-8---~~:~:~~~:~;j;:" ._4._. 1 'I~"I',.- .'.'

:~~:::~G~OUNO-- __HB._',!.".a 51\ recoverv -----.--- -- . =t= -.--- •
CONQITIONS

I--------t----------------i'=--=--=--=--=--=-1r=.-=--=--=--=--=-1--=--=--=--=--=--=-t--=--=--=--=-~t=.====tl=====i
C
!'",'-_-_---~+il-_-=-_=~-1-I,~~===I I 1 '

I I

r - r-~ I AVERAGE W[IGHTEO ASSAYS

I
I LODE NAME t FROM TO LE~TH So. S:~;:o. c.. A.. S. Pb. Zo. eo. we, A, •• ~ i lee A

~ m __·rL-~-9-_L-_+f--,_-.9-_-_+ILJ-'--'L-_+_'::a~::'.1=lL-+p-a.-a-6~~~-~I-.-_,--__~+_-L-2-=--=-~-=--=--=--=-~+-O-.-<L--+\J-.-P--J.-06-. r-a .-0-1_-r------:L. .• _ . •__~-_--_
I ;aa I 204 4 a a-'5 0.'6 Q.a3 1<0.1 0.6 a 95 0.007 9.01 2 I, ,__±=-.r-- . -j-_----j --t-----I-.~r-'--t--

r -~= _,-'~=~ '=-~ !--- =i ! I
L,--.,,-------'L-~..- . - f------.--/ --1---+---"Irl--:-=i.~--'_
"_11'1&4

,.--..

,.
I
I

I
I
1
!
o
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....
tlNTERVAl..lftlt I REOOVEAY I
t I:ROM' TO ~ m I '\0 ~

DESCRII'TION

RUliSON L1MIT£D

DIAMOND DRILL RECORD

fOAM,
FROM TO

•.~
"XoSn. --r

TOTAL ACID soL.! % Cu. 'll. AI. ...

PAGE 1

HOLE NUMBER: SD l'

LOGGED BY: D. KILPATRICY.:

~

()
,0

-----,-'--

, -I- . -:1- n
=----=~ 0----i ~_'3t-~ii~~-~~~oJ...!._~.f!.-Hi~~~e~':JS_~!.:.I_~!~ne,- C!lO~O!~-;'~ b;~;- we~h~-r~ +.-_-_-_-;_-_-_-_-_-I_j-_-_-_-_-_+~--------·~----~~~====~.t====j=====t====i=~. ===-_---- ~.-----.
"_--... 0 I ~ !!Iica.cl!ous_s~~to~_!l_nd to£.s~i,l_______ I ---,---.,

i ; " I .
0" 3 136.9 0 129 • 51 70 ~ Oonllh Quartz He fine ..2'r'.~.'n~e~d'__'s~i~l~t~yUq~r~e~yUm~i~c~.~c~e~o~u~s__+---+__+--+--+--_+--_+---+--__\--__\---+I __~__~' _

-----+--~_____t iSJ_'_t_s~O_I!~_~~c!_q~~_'_i_t_e~!.!!'!_~!!t_e_r~~~~~!~_dar~~!:~¥'----+--__!f--+--_+--_+---__\-~__\--__I~--f__---:f__--~!---.--'----
b I ~ i: si:L.~r_!".!!~.l_e._~!.E.'2- biot!t:.e .__ ~.!~!!'_c;:ludes fine muscov,:i~t~e'___I_-__lI-~_+~~__l--__\---f__.--f---I---l.--....;----+· . __

_____~i 1 J ~ I~O. Imm) and needles of t?) tourmaline rec;;stalli;~~d,___f--_!--+---+--_+--__\--__\--__I--___,'f__-__jf__--~I -;. _
~- ~ Ii ii~~--bi~-t-it~-_:_;~d-t~;;;li~~~---·-·------~-_-~_·-_·-~-~--·-·--~·c----___:·-:_~-·_-__jf_-_1--+--+_--f_--f_-_+--+--1 :'__-+ If_------'---

=±
I i- -.-~-------~~.---..-.------ Grainsize of th~_5ore varies }rom__+__+__+--+---- __~I-- ~_ J---.-__l ~ l

------T- -----0--- ~~~cJ__~_lJ.._si_It~i ~e ~_!h~_ ro~~ _!~_~!~~!~~n_ll!)'_b""."n~d~.~dc.. _f--__!f--+--_+--_+--__\--__\---j-----i:---__If__--~' ---' . t
____---',- ~ !1f'rObab}x..~~_~q_~~~!"~:!:...~~nt~_~x ~eddincr; dipping 30

0 to I
_____ !. !. __ \".' L- lc£.":!_.~){~S (tJ:",,:,.~.~ip steeply nort~,_~t:.riki~g cast-west) ! I i _1 ' . r---t--i--- --I,.- tJ-- J ~;~-Ifi;~disscmin'~~~y;:~:~o:.::~:~~::.:::~~::~o~~'--~:'::-:~-~_y~~=--~=~:=--~=--~=-~:=--~=--~=i:=--~=--~=~:=-~~=--~=-+:=--~=--~=-~:=--~=--~=-1il=--~=--~~-~.f--~~~~~~'--'__ __I!I---_i!~~~~~_~-_. ~i= ·· 0 ;

_____~I-- __~=lt-- __ :a_~::~~_=~~-ched _~~~:~~_;::_!9_~~1__ ~_":!l~-! ~~_~~r~ __~~~~~~~ ~ ~-_-_-'=---.
-------Jl--J--

r
-- -- '!M_~!!~_~ __~~_.1~:o-~~J!I. __~_~:~.::~Q :~~~-~.:.~.:.~~:-~.~. --.E~r.k:...._ __J._-+--+_--f_-__l---+--+--.+_---+_--+, __.1i'--- ----- - - I

------~---t--4=L=~;~~.~;§£~,~-~:"e.t,,,~,,;~.:·~!.~.~~~.~~·:~:~·~~-~,~:,~~~c-orn~-J-·~·-:~·-:~-n~-t~---~---~~~---------:~---------:----------:----------~+~-----~----.jf----------.j+----------+t-l__~~~~-----jl___~~~-~~-~-:~~-_~~~:I!~~~~~.i-_-_-_-_-_-~- _

______ r=J ~--- t--- ~____ _ At..,.-:J.,mc~,__b-.-~n~d=-i~n~q_=i,n·c ..t~h~e:.. .•"o~f..t~.~r:..:m~i~c~.~c~.~0"l=---__lf__-_l--__l--__lf----f__~-f__--j--- I i_~_.__, '__-+-_: 1t-~_iltsto~_.1__::" __i:'~~_~---.9_~~X .m""i=c"._o.,"n"d,~t.~o~u~r~ma_"'Li~n~.'-'b>,e~.~r,-i~n~q"-q~u"".~.r~t~z+ __+ __+--+--+--_+--_+---I---J--__\--__I-----'---,__-.
_____; ....j.__. --1JlE~_<!.~~!'~_.!:~__~~~~~_~.ot1t~__'__~_?L_~h~090Pite. At this __ ------r
---~--c'--_i! ~ept_'!__~~'!-"e:_ ....ari~s fr?'!'...!'_~~~ grey spo~t~.~d::!.,_"b~.::n~d~.~d'-"q~u~.~r ..t"z"i~t'l--_1f--+---I---+----j---1----jI_----cf---I_--j---~f---_,'_- _._!

_______! ! .~~~~!_ __ye~~_l?w=__q,~r~.~y__::c,.l~."Y-."yc::'~i~l:..t:..S::t:..o:..n~.:.:.- ---,--c----:-,-·c--,---+--_1f--+---+---+----j---1----jI_----ct---I_--j----~1__'_ _
_____~:,---~--i L------- _. __. ~_ B_l! ~(;)_w 70~~ __~~~~,r':e cc-o~n~t"."i"n"s:..:.:..1:..i:..q~h~t~1~y'__ll--__li_-_+----j----j---j----j----j-----j----j----j__--.,-. '_-,--'-__

I ~ :Imore abundent disseminated sulphide and has occasional
----~-,---tl---,~I--+---llrlv'-.=i=n-s" ~f--recrysta 11 ised qua~t; some of 'Ct-;h~e~S~.-~.~P~o~.•~.~r~~---1f---f----1'---I----f----l----l---i----!--""7-j---+--i..--...,.-
~~__':I !'tl)---.!:~~!._~i_~5~.:_ 11) dolomit~ and .P~_~~_~'2:!_ sid~.=ri'=t~~.~=~.~~~s~-U~~~l~P~h~i~d~t---------------t------------~~------ t t 1 1 ~"I---Jt--i---l---i--~===t====~~_-_-_-_-_-_~_-_-_

_.'- +-__ '1--_ __j---+',."n~d"--~<~o,u"rma 1ine are com:non on join t piane s •. -.:P,:h~y~l~o~a~-o~p~~i~t=.~,__If___-!_-__I'---f__--f__--+_--+_--+_--+_--+_--+---'-------.
______--+----ft·~-__j--...:lm~u"".c~O~"=i~t"e~~-~~~----------- ---.- I

____--'!__ ~ I Below 74m, the core has .~.~q"_r~e::.::n".~·s"h:..._II__-__jI_-+--+--+_--+_-_I---f--+~-+_--:+_---'. _
1---- ~ ilcale grey fine grained appearance, contai~~n9 less coarse ! ;

-----1 ·-ti, --~II---+--.j,Pt~o~u~rm'--'31 i n~...!t!E2£e!~_~ and_9~~ rtz e}l:ce_E.~_ in,..'o~c~C~."'''i~o..n~.~,:..:.:::.1---+--j----+---+--+--+--+--+---+---+--1------,·--

I l!:nicaceous siliceous siltston~ or very fine qu~.~r~t','~i~t~.=.;.-__-I--__+--+--+--+--_l--_l----l.--....;--__l.----ll-_'-: ~_'__

'-------1'---j__--+I" __+-__f(B~.",ndin~ sti 11 readily apparent - mostly fin~- <5~ widc,~._ _+-_ _l-_+--+--_l--_l--_l--_l--__1--__!--__1'_--_c"-----~--
______ ,-__j__--!!--.-+---fl::~o.~n~-di-~;·-i·s-~-U~-I!-d··i~;-~~~~si~~~·i-d~;-k--~-~~~t;·-t~-~mllli~~.~·---f---1--_+--_+--__l---If__-__If__--f__--f__--f__--j--.---'

-1-- . i~~.r~~~~~;-;.;._~i~i-~~~r-0-:;;,;~1~1~d-i~~~-;~.d(]~·-~-~~~~ -- ---- -
~ I]qrey fine chloritic siltstone I! I '

---~----+--+--+---t---··-··-···------- - - ..-.----.-.- ~~----- --11-----1---+·----+--,--1--- .-- --- :~___l__.
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IUNtSO"l LIMITED,

DIAMOND ~RILL RECORD

PAGE 2

HOLE NUMBER: SD 19

LOGGED BV: D.. IILPAT:R!CJl: . ~

:INTERVAL 1,.,1 • RECOVERY

FROM! TO ,., '"
DESCRIPTION

;1

_____~__i--__;__-__+--+---~---_c_--~.'-'5~-tO-O[ll-'-----$Uc)l;l!:n-~tc:i..el[l~sJi~~~IJ.J;lj.~e_~~__' +-__+-__+__+__+__-+__-+__-+ +__-,-__-' _
______I_---'!--+--~!--"<'o",tnt ·pla~U~~U:;;Q.~_E!:_':!tis _[t~J,l~'-:'4~p. _4Q~__sol.1ttlLJl.U_c;;'k....e.!'I -- --- --__+--_t---I_--I_---t----t----t----r-------~'.

'-._~--i_ _ _+--+_--,-'s"i"d"e"s'--'Col..,lu~t 40~Q-H-L-M1-G-------::_----.:----+_--II--_t_--+--+--+_--t___-_t.--_t_-_+__ 1
:---------:............. !I 92-94m. Vein:!,ng 550 to core axis. --r-,
________+-__:.-_-+__~'~'C""onn~t~.~i~n~s~clays and mica and quartz - 11) ex-oeamatlte -

!tourmaline veinina (60 0 to core axis, 705 true dip) .
'---~---1--+-+-----li
_'_." -----+---4--+--1!---- _-,- -'1"3~2'.'•."8c::-~1...."O.:..~O_v~e"r~yL'b"'r"o~k"e,,n'--'p"'o~s~s:=i~~.=l1.y--4---1I---+_--I_--l----+--+--+--+_--i_-__r-----_;_-
~ ._'__-------I ~_-~---~'~c-,r~u"'shed zone - Ii' fault) - of coarse fraaments. Ranq,"e~s'-._+---II--_+--_+--_t--_t---..,---~I_---I---!----l------l__ .
I _ ... --+--- i il ! ~["om-~~ p~bbles to small gravel size fra'J~~~~li~· ! ,

~ pugqy clay. Clay c~ntains mica. Beddinq at 139.] ....... 200 I
t------~--+_--+'I': __+___~!:.=;."~_-~;~o~r~e,--"a~i s c. f bedd~---l_~ 3m 3Q.~~~~-.-!c:> .c?~r"e,-,.~'X~l~'s,-,-o--j--_tl_-_t--_t--_t---t----t---t----r--

Below 150m the core becomes much - 1 __-1 :---__

;more altered I and silicified_- occasional v~EY altered I

'--- ~__+--__+111 __+--~---i',-,-n~I~--""o,e~ti!,e_b'~"-dS of Cl_~~~Z_~.~~I?!'I""e"t~i~m~e~s~;S~U~l!£Olh~i~d~~-__II_-_+--__I---1---!----!----!----!----+---+--I------' _

,-- --i-__+-__rr--_ __I---ti~'~l~S~o'-'c~o~n"t~.~i,"n~ som~~d-brow~~~i.,t,<e':-~1"i"~k"e'_,m"i,,c~.,o~'_,8~.,-n~d~,S'-----jf_-__T--''---__T--'--j~--t_--t_--t_--j_--j_--T--------~-
:-_. .~--+--_+!,I __+ .:;11~.~v~e'_'rall~~O~_~o core axis, Bedding to core a_~i_s~,!l~e'__ __If--__If--_+_-_+--_+--__I--__I-_ __I'----__:I_--I---+I ~---:
'-- -'--__+__iL-_-1 ~iil~.i 's-'.~8_o~._~ sil ty bands now completely........2..~e to_'1.!!.!1ol~o~w:.--If----II---+--+--+--__t--_+--_+--_+---_t ,'__--j__--: :--- _
________-+__+__+-~~__~~!!y __~9_~~__~~_~~more!!i£_~~e..~_t_~_1!9..:_E~~~~:l'_l::...~ .._ ~--+__



_____If-__~.If_-_j~,--+_-___f------.--__;!1"'56.0-156~JJ!lL.9s:Sa.!I!Q!J!-.l---!_l"t"e"r~.'.d__-+_~+-__+_-+_-if_-_+--+_-_i_-+__t_-_+-_-:-I__~I:-__

== .:--tEi
1 f __+_,-+.~_~e,-,--",-.~~~~tce vein~~LC'~r~.~)C:J!I~m.o_'!Ut::',r:i,~~~..!=:~L='--I---t_--_-_-_+.=====t=====t====~-j-~_-.-_-_-j_I-~-_-_-_-_-~II--- -_-_-_-~I-I--_-_-_-_-_1-1--_-_-_-_--1-1------_-_--i~~. :, __-1:_ /___+--!'j;t",r.!!u..e-scliPl.. ---------.-----'"r----- -- -~

161. Sm - small aplite ban~d~d~i~D"·~'i~n'2.-D-~+--__l--+--+--+--_I--_I-,--_II_-___iI_--I_--t_~-r!__, __~ I
NE at 55~ to core axia. Beddina at 163.5 is 230 t6 I I

_------Jf--+--t---+---\~ore ax.i,s. 162.7-163. Om quartz vein Wi~'_'02CDOg,(O~D:i"t~e~__I_-_jf_-+--+--'f_--f_-_j~-_+--+--+--f_-_+1__.,: "
I ..muscovite nvrlte and chlorite. I I -: ,I

~ ,-',1
:-----+--,--t-----1I---+---+----- ~ ~1~.~5~-~I~.".~m. core conta i ns serpent lne J

!_,_----!~-+--t__-_+'--t'..m"'i"c..a~".~llici!led quartz. 167 • 5m Bedding to cor~'--"a'j'~"i"'·--+--t__-_j--_+--+--+--f_--t_-_t--_+--+--t:---+:---c,i
i '-- +__I---:_+--f-~-a-..M1!.--~9-~~ 1_7~i;_~_~,o-.0 V;~l~d--;;~;t~,e=-''''''''q--+-_i--+--t_-_t--+----cl__~-_+--f_-_t'--{---i-:

I
_~ t

~!"~~~y__~JJ,.ty cJ~y_~~.h_~~.!.!.. b.!~,!,-!,~~ _or fl~~~_..£oltlUr.ed I
' +-__t-_-i'-_-+ !"m,,'~·c~a~c~e,o~u"cS siltstone bands and blobs of red-brmom~qopi i j !
I I f a_n_<!...~~!1~~ ~~--=-'3.tl~..!.~~th coarse phl~~uscovite I I !

!: 'an~pyrite'_Q~g"--";;i::'tl;i~[)~~:'core ha. qre. thnelua nt : : ,I
~ppear!.l!..c~_~_d_ rna:l-son~ain minor calcareous compon4mt. I I t

t VE!_ry__'!"l!akly efff!~_~~!~I!_~~I;:~~!!. __H_CJ~~._!_~~_~o~_~8 __~ultlD,..!Y _._ j
_,_----+I---+--i--~-J--~!ei!!.~-(SE~--!~~ to c~~~_ axi!l~~lp!..n_t~d (E~~~~-L~~:,r~e'---__1-,----1--+--_+--_I---I_-~I_--t_--t_~-t_--t_--j--_~i__ ~

I, ~_ ~~~~_o:rn_~_~q,riz.onl!l_~ppear to be sheared e.q. 183.4- J

~ """''---_-+__t--'_ _t__-!!!.~~~~!-1-9,4-~-~-}_~~....!!n-!..--!,~-~9-l~-""~~~-----~ __l-~---i--_jf_--+--..+---'f_--f_----jf_--f---+--+--f_----jf-----jil--~
I ! ~. l~~__'__~-19 2. 8m, very.c._.~b~r'!D~k~e~n~-'.~o~n~e~'!_!----'_I!_-_II--_I--,--.+-~+----'+--+--_+--__1--__1--_I--__1--,f__--

-'----- t.-.-_.-"-, ~~A-_4-_~--!-- ~j:;;bo-~--~n--:;:~'-~~l t a~on~--~_"!~r.~ac-k--;c.--e-'1'....--f-i-"1-I: e--'---+--+-,.-,-+-,-,,-+-.-.~.,--'-t-,~.~-,-r--.-+-,-.-.-, -r~.-.•-t----t--.-.-J-j~. I,,, :I
~,--t----~ gra:i:..neE:_ ca.!.~na~~l!!!-.!'iltl!.to~!._ ----- 1 ,,,. • ••, "" •• ' • " ':!'L : •• f ~·-.li

'-----~,----f----~--f______ IBO._Q.=J.!~~~!.':!,!.'~~v carbonaceous In "1. (fI-", "-'J • 1"1 I-":tl. ,I • '-:___~ ' I but more leached than above but more leached. very: altere ". ",l ((I-rJf ,-,) ~ (J' 112.,. I.,

r-- f---- ~~~~~_!.~~~~i~~;~p.Yri!:_~_:-~~~~-;;.~line. Mostly yellow hay Iff "-'I U-'N '-f)) _,., II co} .,~ 2 I
I ~ an~artz: some blue-grey clay. Abundent veining., ".1 ,-oj (P'CO/,.. • H" '-coj ""r~:. i I

~_ i ~ - I ." 0-01 (. -C'i ,-,) J.' ,,~A'S"" l! -I
~.. I 1192.6t204.~. 12. 10~MaQnetite Seroentine Skarn - Banded green, yellow-qreen If" ,Ol 0-01 '·o~ JJ tJ"! - ,_: I.! J ~

,.-----~;_I,_-_t-+~ lland grey black core of black lII.i!ssivemagnetite witl!rl If{' ,-,... "0' "I ~., D-"J _""""I ~l :1',:.,'.1,
c ._j-_--l-~in~_~~!P..~.!:~e__a!l~ _,!~_I;,~stO!~~~~..!.._~~~_~ve ~re~ setpentin ," I'" (JoY ,-,~ 1'1 ,n'~ I .
,; •___t---+--+--+b""-l~u~e--"-'qlr~.~.,n,'-"m...aqnetite-clay-carbonate and white. pink 111 '·~r ~-~l 6-''1 f-f (un DO'7!

o------J,'l---_ _I---t--+--I-D""-..r~reen- carbonate bands. The magnetite cont6ins I,r D-o, ,-#{" (}fit #~ ."; ;~7f,

,' -1-1__+__rl_-f__--lI-0""c~c~a"'•.:i~o~n~al-!P_h_i!l.le rite. pyr i te ~a~n~d'--'p"y_"r~r~h~D~t~i~t~."-,_T~h~e,·+"' 'c~a~r~bo""n'1t_--+--+~'L'~'_I--'.~."IL+-"'~··~J-t-.....,.'--'t--'.-+~'~..,'---+--+~O~,~'_tf--·~;,,~J'+-I'-'=----+-~~,-,-'~',-,
'- "", __+--~'-_+--~,'.•a~t"e'--'d"'o~..!-not eff~.rYes~_J:~_cold Hel. ~'-----J--__1---~~..."'--+-'.~~.,':....-j-J>.:. .•~ry:....,..".~'+-'-~+~.~JL+--+~"~<7'Lt_-cZ,.,,<+-I_~'_,~,~,~._
,.-----+--+--t-'--f---t---------------------- I Jf/ ,-J? ():JC' ,..,1 ~ I-J. ~ K -!)'~ i , i 'C~~.:....
,'------j'c---I---1-~-+--t_----~----------------_-__--'-'---+--+---j-!H~(-+.~.~'_If.!:'.~~.~'+...L~.""--'t_...:..-t_~.~.-t_--t_~.~...!-t_--'.~"'''t'-~',---+I~,~.,--

: .~ Jol ~,; 0:' _~ - "-J JI" -<J"~ z.. I<~-.-

I,NTERVAL I"" I PlEOOVEAY I ~;;;;;;;-,-;;:-I-;;:;:~~;S~".=_;:;_r.:-;::_r:_;_:__,_::_;_,~::_T:;_;;:_r:_:::_r::::_~;:_::;:~' .DESCRIPTION 1 fOAM
~FfIIO\l1 TO '- III " • fROM TO TOTAL A(rOSOl, '!I. Cu. 'l.AL ,"5. "'Pb. "'Zn.. ... IlL g,'t .... ! ... WO~

., .......-1......J·...__...·~......~W...._ ...__...• ~'*........J,""'.. . ._.~__•__ . ' ..
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HOLE NWBEA : SD 19
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PlENISON L1MITeO

DIAMOND DRILL RECORD

'AGE 4

HOLE NUMtIIER: SD 19

LOGGED BY ~ D. I'ILPA11tICK

I , . 'ISTERVAL Iml RECOVERY U~ .. ,
DESCRll'TtON FORM. ,

I 1 FRO\! TO m , FROM TO TOTAL ACIO SOL. , Cu. '" AI. U. , ... 'In. ~Ii. YtAa ''lI.VrC
,

!•,
b04.6' ,,,. ,. '00

,
!Iplcif'ie~t~.a...!!4.~_~.,:k o-rev and Dale

I I ,
C_iIlJ:'_b:Qrt,ste ,

;: -- ! gr_eU,!:r~~.r_1...I1'!l,!.!'..~~~.d;!.Q.I]<1l_~e.Q\!~!1 t~.J:one« c~ lor i t ised i I'
:!I , I siliceOU8 siltstone. Bandi~g~~~ul~ti~obetween ,.r .., ,~, ~•.. , "OJ {,., ., .., (1 -'4" I J ! , ~ • II. .~-~

I 20°_40° axis' lau 250 Ito core to core axis) • Bands averao@ · ., 6-'J NT i , I
i I - ',fl

,
\ 10mm width often <lnvn. Serpentine veinlna sometimes ~r · .~ .oJ J 'I, carries S_l!I,p'!!jc:le mo.:~tlY__P'irite,. Sulphide.s occasionally )I' ,. ., .",1 .or ! , I I
~

.
interhminated with darke_r s~!J_t;:'eou9 carbonate bands. '" ....." . ., ..,- ...L:Jl.J -.., • -i-'c!' -,0

1 'Aq core effervesces stron_qlI.!~lJding near upper contac ." ... ~., '1 ur: , ,
.1#·tJf ., .. ." /1./

~ is
I

I,
undulat1I:lS_~lJ1!Q!!.....E!!r!!lel~ore a~i~ointin9 .,. ,. " (~." 1/ •• ' - " 4·.' .,.~l , " ..

~i~ thh zon~__j20S.J-206.8m) is 400 to core axis. ,,, ••• ~.(JJ
I

~ I
I, , ,. '1 • tJ,V · 'lL II II Stylolites at 20S.2m I?l Intrafoliel N <".(11 · n "'(}! ;~, • I

i 'i~lumpinq al~~~thin up~er B~ction. ,'< .." · "·01 •, b-~I ..., ~ I
i i Bet~~~,!l__~_~~~ 8- ~~Q~ ~. BCA i. 20°. )" ,. Df , ("'DI · •, ,.tJl ., • ,, --_._---- O'

!t:...Q.!...tL.ll: .!,_1; :ro.n91 L lla_~<:l.!! d, _~tt,~~~_~!!cl_,_9'~~y_~~!:!:?o.na~~ 'With '" ....., · D'" · .., # ~I .,,' ,
~serp~ntin~,and occa!!lio."al in terban<:l.~,~..!.._sulp~ i,d~ =_:~!.l Ji,- ~..., "'(JI · <~., '·'1 -", ! t

._-- --c ____ ~core_ effervesces~trongly~_ .J.!L- <"':(JI ,·tJl .. · «"., " ..., I t..._-_ .. - --~-
-

210.0-211.9m~al~_~anded carbon J>, <" 'fll ( · . ,n ..• · .~. J I----,.- -
I ~t;e wl~h_ mJn...Qr_cl~r~.9~~X,_!!!.!~.~Q!I!I silt81;on~,!han above. m .., · '·.1 ,. "

.. .",. , , I J

Core _~~~8. _~J:1g~,~_~Q.~_!!t~'!!.~~~~and~--! fervel!'_ce 'm '·#1 ,.·,,1 · ,. · ·~d • I
~ !a.~~Q~g!·L_b.~~__ ~h_~_~,~! !l?~~u~,. ~and!, .. dCl._.,,~.t_~ ,_____,__ )" ~fI'(J1 • ~.." r.- .... I I I, ..--

J1. ! .,
I~"

211.9-222.J, Massive carbonate - <"PrJl # ., · .... · . ~ ... >r--- -_.- ----- - - ,., ..- ..... -..__.,
p~~~_9rey_~0_w~!~~_~pe~~~~~~~~~~~netic Selfti- J"" <n." · ·"1 Icore. ,. ,,(I/~' ~'·I · •! I ~
con t~_':!~ous__£!...,1':1:~~J;_~ i nger inq white I?l stylolite horizons '.1/,1 · ":fJ -I ·,,1 \ I! m "Of ·

~-- i "] . "f 1

,
~,~~u_,?,~_s _~n<:l._ma~~ive se~pentine veining occurs between ~. 'fI, · ,." «.-, J

--I 0 ,
214.S-216 ...!!m__ Hi .cD·., " ., .•, N · ~, , I I, , ,.
o ____• _______~B~,!~~~8m.!.. the aerpentine m .- ...< I

"
appeara t)-t?1 • '" · j

r 1- ~~_~~~~~~-1_eachedand altered to pale grey qreen 'J' ~I/-I/I · ,. " ,
N -(." • II I---, micaceous siliceous material and further leached and Jj, (~ ·rJl .p,,1 , ,.< , ":{ I , ,

I I ii ,altered to with remnant beiQe siliceous framework. '" 1/." .. , -r.' : -!vuqs <".« , , ·, ~ " Core is les!! reactive acid becoming non-reactive 'J1J · ., .~: I i" to (O-DI C·'" - I

I i: -last 3 me~res. Disseminated sulphides vary from minor JJt '~J .. .. ./i:{ ! , : - i_..~ ,-.' -I'-L) i ~ t!~ some bands of abundenUJ.r i te with serpentine or ,,> ,'pt , , PI , .. ,,~ .u( I , I ,.
I , ,l:Iacmetite •• m "I/f , .,. · 1< ,", I ·m I , I i, I.e",·

I ~ nO.4-220.7m, Weakly magneti~ m . ,. " " 111" ,~, 1 , : , '0.,."",, - ;

I i ,speckled~ core. JI" , , ·a, n ... '" I r I I,
! ! 222.J-22J.8m, very altered weathered ". · '.~l. ; ,., I·~' .~, I I i
I i !

0

carbonate and leached m.agnetite bearing carbonate (we_akly ". ,.. , <I,' 6'~' '" " I -- A,
! ji -

maqn~.i.c£L mos!=!.Y...£9~~~...!!~ock-mino!:""'pyrlte. '" • '. ",$ · <()I #; • .~LL , i - -......
, 22J. 8-24 3.0-, S11 i£i fi~t!.-,C:~:E~~nate - '" HI I. I

,
R· · I: ;i.._ __~4 , I f.~: '-,.,

0

•

; ~ ,p~le _qr~y_. and_~!:Itte !.e~<:!Jed ~,!~~_~_j~~nte~~~ined carbonat '" ." ,f A-07 '" i "
,.,

i ,I rW~~~h5~!:!.~.C!!1~_ ~_~~,~!Jici _f t~?- carb'?'nate_and_~p~li~e_s~~ica~~
,,, .. · '" '. " "" '," i I.__.

I !i IS~lolite horizons cornmon. Some vugs filled with clays JOe I ,." · 11 .. ' , ·f;) I <t- -. ,
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HOLE NlNeER: SD 19

LOGG£D BY: ~-." KILPATRICK
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flNTERVAL "." RECOVERY DESCRIPTION FORM_ 1-==::-1r=-f-:::=:~~~"'r..::=:=-+"::-:rr:::-:-'::-::-'::-:::-'::-:::-T::-:::-Tr:-r::-:c:--:
! FRO\! I TO m '" FROM TO TOTAL ACIOSOL "CII. ,., A.. ,., S. ,., Pb" ,., z". 'JI, Bi. i I,'t Av i ... \loG,

____---il__+i__t-_-f__+...,~--;o====:-:=:"e",oreis quite brokc':'e,\:n'rii"n="p~'at"c",e",.~li!?~.~e~A'=--II-~--1__+ __+ __+-__+-_ _J---f--+--+---+---:'----'---~i 40 - Stylolites make "interpretation difficultl Jointing i;--.
_,:,~',-",j~'--rl_--t--+--t_--r'a~n~d~v=e~i~n~l,n!~g,-"a~r~e,--,l~r~r~ular and nndOlll. Jo int~i~n~g,-,a~v~e~r~a•..,.,e'----1____1_-_f-_ _f_-_J--_t_--t_-_+-_-t---t---+---+---+--.' ;
'- -jI__+__i-_-+__f-'3c>Sc.°--"tgo_c'"'ore axis - diDDina NE. Verv broken zone between !;

_____.;-__t-_-;f-_-+__+2"..3..3~.••_:-_.2..3~. c.~!!!.... - crushed wi th sel,",ic~k~e=n~.~i~d~e~.~._~J~o~l~n~tc-'"Pll~a~n~e'--_+_--+_--+---+_--+--+--+_--+_--+---+--_f---+----t---,:i

_____:-__+-__Ji---+--+a.v"e""n~l 0
0

_20
0

to cor:.~ax~~.~rie!!!~~~l.·.o,~n~_"pco=.e.~i~b~l~e~'+_~+_-+--+--+-_-f_-_+___f_-_f_-_f_--1-_-1_-_1_--,1 ;
i +.,__t-_-1f-_-+__-!!M""in~o"'_r_m""ag'netite and disseminated_'pyrite~~en-qr~y -+._-~ 'I
I ~cl~licate ~aterial is co~on. A second smaller

j crush zone occurs between 238.3-238.5m. Minor disseminat I I ,I
'~! and vein~"-!,~lphide.'---"E!dationalcon~,a.!'!...ov,~~_,~ metre. : I

_____¥2~.~3~.~Pr2~S~7~.~9+~1~2~.'4-'.~s'_1'fe~a~r~b~o~n""a~c~e~o~u"s,-,S~h~a~l~e,--,~~~~y_~rained~,!.lJ:~~e~o~u~.'-__-t-__+_--t_---'-+_--+__+--+__+ __+ __-+___+--_~"---fi' i t
I .s_~.g~~__"!Jth _t?LC;:~~E_~':l_aC;:li!_o~~.v.~~n!..n_g_ (,!~~":!,e~~.~ive to : ~

i ~_+-__t_--jf__ _+__-1t'a"c,!.~,."~.-se-fP.e,!~ine~!!:.":!.!!!.Q...n----.-!~~~!.~,r~e~e!!n'-__I-_-'-I-__f-__··j-__t-__+-__+.,__+-__+__+__+ __+ __-+1__-..,

I' l~laC~__.._·'-----24J~ 2-24 3. 4!."'I crush zo~n".e,--w"-'.i~t~h--"a~b~u~n~d~e~n't__-t__+ __+ __-+__-t___t_--t_--1---j---1f--_Jf_--ti,__-,

..coar.ep~:~e_~ ~~!.!:i~_'!_~nl~_n.E!....~.!~9"~mi!!..ated : ~ '1

1:-----+---+.,--I--_t--- ~ :_~~~;~n~.;~~~~:~~_~_v_e_i~~_.__~:_~_~lick~!!~ide_~_~j,~o~i~n~t,,-,p~l~a~n~e=s+__+-_+--+--+-_-+---+---r---f~-_f--_f--_f---c---~,

_____~_ ~ . 2_~~~_l:.:~~3_.0"J, .~~!.!!~b~_~~!;_!clfi~_ I
~----+_--+--_J!__ _f---ib"'~~'!!.~~~--~~r:.!.~"~~-!i~!!.....9.:=:!y 'Bl&te~r,i~a='_~o,f-,f~l~n~e,-,{~?~I'--+__-t__-+__-+___t_-'--j'-_-j--__if---f---f---j---j---+----'
_____+_--+---i!_-_f---lquar~~l.!~redfeldsD8r I and len~.~e~.,::"o~f-:".~U~l.P,,,h~i~d,,e,-,.~n~d,--__+__+__+.,__+__+--+--+~--+---+---+--_t---+---1-­
----~t'---~I----1f--- -- ~~_~;Es_:__~,l~era~~.o_'!...'?r.o~_uc~.g!-or 19ina!..J:..n~1~u".~i~o~n~s~,,-__+__+ __+__-+--+---+---+--_+---+--_+--_f--_f~-~---
-----+.,' __+-_-;I-_ _t---~c~o""n~t~a=i!!n".c.'~-!.~~I:!lina ted pyr i te and· pyrrhoti te_=a"n=d~l=.'_'we=a~k,,'~y'_t--_1f---+-_-f--_f--_J--__1--_II_--f_--f_--t_--!---t_--
-----t_r--t-~__i!__-_t-~E1a_9.n._':.~Jc_.__..s,.~ rO_'!li!!y~_!.Cl-l i ill te~_~~-!:!:'_~£_cas_iana 1 interbands I

t ,__t-_ _JI_---1I~O~f'-'.~i-~~~"?~~--£arbonaceous shale (eg between 250.4-253.0) I .

'25'.92'3." 15. looearbonate pale grey banded carbonate rock conta • :1
_____7-__+-__~I_-_f---i!-~in=t~e~r~l~a,m"~I"n~a~t"e~d~.Ealeqrey carbonate and dark grey or black I if

, ~ou~alin~ magnetite or serpentine bands. Black stylolit "---+-!
I horizons and lenses of green-yellow serpentine. Contains . .

I abundent carbonate veins. Two shale horizons occur betwe n
l 261.3-261.5m and 263.2-264.4m. Pyrite is common on <jo=in::.t'"t~_-1-__+-__t_-_J__-+---+__+__+---If__-+_--+__-'!r-_--,!
I planes. The second shale unit is overturned at the upper

contact.

_____T-__+.,~__'r_ _t--_t------_----~B,"a~n"~~-~,or~o·on~g'-'b"u~t,,-,i~r,.r~.~g~u~l~a~r,-w"-'.i~t"h-1f-_ __ij---1--__iI---_f---t---t--_+-__+ +.,__+__+-__-'-__-'
_____7-I__+-_ _If--_f---1c~omm""',"O~~n-"i"nt-erf-~~ring and flame structure. I~r,r~e.".a"U~l~a~r__-i!-__-I-__+ __-+__-+__-1___f_-__1--_J--_J---cf__~c---+--­

____-Ir__-+__-t__+--*~~~~~r~L..Y~-i-!l.!-n-9----!!l~-!~E9-~...£~~~!....~~_r_iv~c:l_fr~.!R~.!.<?f.~----If_-_JI--__1--_JI_--f_--+---t---+---+---+_--+---;----'-~-­

_____+_! __t_--i!--_f---1Is~e~d=l~~!ltbrece iat ion. Al so wavY-,s"t~y~l~o."'~i"l~i~c._-_,l,~i~k"e,-,be,a~n~d=in~g=.+--+--+--+--,+--_+---+---f---+--_f--_f----r--_II_---,

-----t-I--+_-_I~--_f---I~-l!!:~-!':l.9~~~l~to core axis - quite irreg=u=',=a=r~.__~ t_--+--t_--+_--+--+~-+--+--+--+--_+__-+__~__
I

I
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LIMITED - DRILL CORE

'1,:". ?

_~_.__ .~ 0 ~.-)

.11.3·1\. _

o.L

lCi. 'Ut __ 1'.:.1__
1\i'L:,~,_~,,"_

l.~.g-.:..:~ --;_:_J __

:2 I'i' (i~.f::> :.._s..:.""}._..~_:;:_~_.~

'), IbO.·Q ;....----.LQ':r__'_J_'-.L_)
:,,~ 1";29.0 rJ~ '21:'t

J Oql.q (~·.i"' 40'1.

__ .J o_'i~.p_~:'; .__-j 't.~.

;J. 0 lL(er ~_----.!l--,_r ~ __ t:b ~;t

l'1l~.1 l_:l:·.f L l:;·1.
l'l -52·,1 ~~.; '31:0

156 .~i;:~r~ ~~~~~,~~~t:~;=_~r~:
___ ~__ 7Q.O_ _.'i"o,O 33.0 .~ .. --3 .. 0

_70.0 __ L _~ IJ'·;l:1,{_~,__ ~!.~_

______~ _70-<.o__ -----L-----.::"_I\:,?:q----'--__ ',(3-'5. ,. .._o:~
__IO.O :i_~.j"'l1:.;._1--_,34.;_ ~__'l?_.~

70.3 j __~}30~.S 100.._ l._.}}.·';

__ ]0.5 ~2b'b·O L_3i+:)__ :__ 3~·L

~:~!::=t~E;ES::=~~Y:{
~-------. t--- -------

o

_JL __156

'J __ 155

-".- 9 7_ _153

1 ~ 2
~~

_.~151

_l8-1 150

21l 14'
256 _149

280 150

31 D_ 151

3<0 14'

SD 20

HO.6m

5]677;;2.1 :--:
H3622.4 E

2204.2

TEST EASTERL~ EXTENSION OF

SKAR.'1 ZONE

HQ 0 - ]40.6m

ST. DIZIER

PUI'lPOSE

COU.AR R.L

LO(:AT;Co~l

::;O·GRDI'~ATES

the hole, m,JH? t'}'Dic,ll
and low in acid

at 229.2 - 2J4.4m. Deeper in
intersectioroare stanniferou5
sphalerite (se~ below).

t----.~.-__:_;=-_:.--=! ------------~
I: ----~-·-t--··-·- ..--·

_t __ -' ._..__ ...._. _
,

_J
!, -1

--::1-~~::-=~]~~=::~3~
~.~.-.~1! j .-. L -

~ ___"________.__L~_
an assumed stee?ly nort~ dippinc b~G~i~a

a westerly dip with res~ect to the no~th di~Di~~

-_._j

,
----1
----r

-~ - --:-:--T_. ~
,

_______ ._.__. .__. ~.L_.__.

].5.82 - 3.6.82

O-J5.2~ 27~ recovery

D. nLP!\,RICK

GOOD

All :oig~ing planes given as a~gle to cgre axis and orientec with respect to
e.g. 50 W refers to a jo~nt plane at 50 to the core aX1S and that plane h~5

b;:,cGinl:;' alane.
'he Griil hole i~terscctcd an unusual, but tin-barren, sulohicc rich skilr~

maQ~etite skar~ was intersected at 261.7 267.0m and 294.5 - ]lJ.6m; both
soluble tin, with the first intersection containinq aporeciaole amounts of

DA,E C"!'..LED

S:C:jl~I::;;',',7 COilE
Lr):O::; 20·-'~5

LOGG=u BY

u,~E zo'>= GRGU~';D

C0,';':)I":'I:;"1i5

CO'.IMENTS

L . ~_.__.._. ~ ~ ._-----l__ . _
---_._---~

SUMMARV - ASSAY DATA
-~~~- - --~~--~-~-~- ----~----~~-~ ~-~

5

3

I._----;-:.. ------ i ------1-----·
------- ---·i----- ----- -- i

AVERAGE WEIGHTED A5SAYS

--p~-'-~n~----T--,,-.--T-~,~;'~ ---1' -:;;~'-I- ---.--,------.--------: Be ...

<: o-:-ol:--i--:4 7--1 0.010 0.01
----_.-.

<. 0.01 0.04 0.031 0.07
I.'
3.0

Co

._-,.-
___oj

i I--. -~-=- 1·----~ =:J
, I__-l__~L

i
~i----,

s, Acid
Sol. s...

t-·--O:-33I -' 0.06 : o. 08 -·~-Zo~-i-'-

[-'0.35__ ~~_i~_~-i-O-.07 r-<~-~'--r--

I ~-~-- ,- -----t +
c_.~ ~__ _. J __ ._. .~~---~.-+....--

I
-·--~--r~ ..--~-

,
c~

I
"r

l

LODE NAME FROM TO LENGTH
1m.

262 267 5

299.5 307.5 B
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• • PAGE 1

HOLE NU~'aER SO 20 I-'

LOGGED BY KILr,\TRICK
C-)

D.
~

DIAMOND DRILL RECORD

DESCRIPrIDN

~ C:::-ccnishc:r02Y Banced 1":etdsiltstQno; gr02c:1is!-,-srcy, broken,-~

Iamir-:_ated core (RQD .....20~l of interba'ldcd da:-k

,

2735.2 9.7o

35.5;:6.8 ~lao.Jioo

i,
,,

--_!-

);'.2 35.5 0.3

----~

HIQ'~ lQ
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•

DIAMOND DRILL RECORD HOLE ro.;U',:E;EA SD 2G

LOGGED 8Y D. !\IP,....TiUCi<

....-.~ -.

o
DESCR,PTION

-r

Sl.:1?:-.ides are COr:lmon on joint planes, occasio:-«llly __ in 51"",,]:"1 .,220 221 0.01,<0.01: O.02:_~O"J. o.4.I<o,OlO.02:0.01l1. .\,j

___ -t- .. 1e;lse'5,. __ La:r<]C!q\.:artz __ \'.eins occ",t"aroi.lnd 1]5 - 137m 222 "0.01 .o,.93L_ .:_LQ-)+-_ '.O,Q2.fQ,,-OC!. ,r:<'

~----'i--- ~~91n,ting dips )(j°wand ~Sow. 223 _j;_.Olr~_~:~-~_ .o~_o;t_ ~-OO·.-'3--ll- 1, _Q. •. Q3 :0.002 0.01

" __Ot.:her jaintirlq,plan~~) 39:,:,. _~_5?~,-_60~~"·;_il.2_6a~N~ 224 <0.01! .. : 0.02i ~~+- 0.G2 O_002~'::1 ,,0.01

·~=.}~=I==---=~:'1 _ 32
c

SE; SfJm 43°5£, .39
c

\·I. _~:j_~SE; __}Q_~NF; :._ 5';:,,: 61?S~J _ 60:;! 22~ --, - -_.l~_~----l ;". 903,;'~- -:~~oo-::·. '3 1,: _0.02 (). 002' l.. . C'. 2]

: _~J70S""', 7~:- 500~_1~j'E:.5CJoN._640~;E, 67~r-.;:,!Wj __ I07~ 530:~."E:L.._ 226 .... I ::.0::-:;0.001 ..<.. 1 (\ .• _--_--~~_-~- -+_=__ I ~90~:E, -- 1. i _ 0.. 02; -l_-~_~:u ~ .02 0.003 __ ~8.,~7

L , _The S'..l1?!l~.:Jr::'U_9 col(;H,:r_l.!lq ~c:sists t~rough the (!'Jartzite i 223 :__ 0_.9]; -~-----t--Q.l ~ 010_.008 .. '"

~Co[e has l7.eta::-.orphic_appearCL"lCC with recr:tst.J~li5atJ._cn_anc!;_ _~ _122') _0,_05._' 0.3_.__ n2.0.00:< J 0.-l)~_

~S'~co[1dary rr,lcap€'[VilS~ve. B.)ndi~gi9 mo[ediffus_e_.J:~!?lo·... L II 230 j 0.06; -~l--1.7 0.03.0.007; 2 D.O;

1120:'1 - occasiol"'ally lensing ,]nd interfingerif'g c1n~ T ,------1 231 r-- ;_ j 0_.16. j 7.9 0.030.006 3 <OJ'~

'crossi,rlg original secimentary bedding .;. ~ 2]2 i 1 0,23: __ -"_L14.31" 0_,006."::

lQa.O:r.; Tourm,]line vein ....ith(?larsenopyritc .. ~_ --~-r-~:~---1- 23]~~-----i-- 1 __Q_,_23: "--1 ~6.8_: 0.02,0.OO-i; "

Jr."?rt-1 7 1.4, The core h<ls under'JC'nes")""_e_Gefor'";1,~tion.__.._~ " I 2]4_10_. 02 : 0.02i 0.:.'3: _j lO.g_J 0.n5.0.00~,

,Bet.·.... een 16]_4 -166.0 the cor.:: is v02ry broken. 13etween ~ _ 235 i__ 0_.07i O.Oh 0.03. 0.7 i 0.05 0.('02 2 ... ;,.(11

166.0_~166.6__ n a,r.d 168.4-170.8.Tl tr.e ro,;k has bee:'! dis- ~ -L 236 L_P._.05
1
"0.Ol

j
l ,0.03.•:_...-:; _1.2..) 0.11 D.002 2__ <

jrupte¢and cont,lin5 deformed and brecciated b;,Qck cemented: __ ~ j 2]7 j,~_O.04j q.O~ 0.D2~ '1 __0.51 O.Ofi,O,GiJ3_ 2

'a.'1d intruded by quartz, Another horizon of Si'7lil.l;-m~t-_{: ----n-,.. ------j 2]8 ' __P.l1!, O,OJtl 0.02: "1,1.1 1 0.10.0_.. 003. 2_ ~0.
enal occurs at Ull.8 - 175.Brr,. -, 239 0.0] <0 01 0 02 1 ° 6; O.OB .O.JIH. 2.__ e-.~"

130.0 - 192,..-·; The core cont':llns f\\l_;TI_~_J;o"-!_s_~ ---i=-:--! 2~Q =0-~03! _ ,: -0:03 ---I j:O~ ~ 0.30~O.O:n 2 __ -<:].
jq'Jart:z and quartz/tGurr.'1a1ineJt.o~<Jzandquarn/topa_1_____ __~ t.241_. 0.02! _ 0.06:__ __] • .'1 j 0.25 O.CQ~ 2_.<... O~

tou,oaliee ve,e, cW' ,looabu,daet 'econda,y,icaJ,.a.n".' ·tr .. 1_. '" .0,021 10 021"J 0.07:0.002, :0."

acdI;~:e:l:::;::.a~::n::::~::~:::~o?a'_tounoal>ne~<lY,,-ec_]~l- ;;;,' ~~~;i "1 ~:~:: :::+1:. ~:-~~ :~-:~~: 2 5.G.':~
;::::~/:;::~i:::~da~i:::~,;ub-eacalleLto be,,~~,==_+ _~ ~ j ;::-t:~:i~~:~a ~'::j ::~ ,:::;::::: L/::

1;3,9 -194.0 :n, bro;';E!n_ :zone not s!1earcd. . .E - __ .. ~;:p 2~-?--j--O'07!<p,[nt!- O,()2: -rl-9:1 j J 0.03 :D.003 '.<1 .c"

~ :~~~:i~~O::3~~~\~:-~:::~:~'::~~~:~~;;-~~~~~leached-=- _t~~__c.'~~ i;::.t~;:]: ~;; ~'::j--- ----l·-:~ IT-~~:'~J ~'::~ :~~~~::- :-- ~::JI
-- ~- ?aler colour. ---------.--------.--- ..--~--t 250 I 0.021 0·02 00': , ~ '1 ,. I o.o~ O·OO.;l _~D_CJ
l::__~.o)m, tcu_J;_mi:l.l1ne lens with (~I arsenODvrit.e ~" ;51 -.1..'.0.0.".'<. 0.. ,0._1.1 00-; , "'.;~ '00'000' , < c,

-------- ~._ 213.5 ~21.~~~~~!_ baf'd O~-~d~~k·t;~~--~-;~~~~~~-~_-=_ ·_~--= ~- ~ 25? _O,02i<C.9~ 0 031-"j- ~.I ~ r_ o·::!;! !O,OOl ---"~~C~I
-i'- _~ sh31e. __~ ~ __ ... 25) _a,_O]j~a,9) O.05~_~__ ..JO_ ]0.0:1:0.003. COl

:1 -J _~ a.::.~,; at__ lJ.}rr. JO
O

j 121m 46°, 130m )aQ'-133::\1i.O'---r~ ~ 254 _0,921<;0,91 a.Ojj_' __~ e(_ --I (:l.01 ;<p ..9::J{ C<O)

-1----. J l:..~~Ill_,,_44oL_148_r;; Jao r _15Bm 40o,__ 16~m~.!~, _17~~, ~---------25S..-q"011<.-o,,ql 0.01 _..: __ 0.1 J Q,_Q3_~O_,----O_C_? J__ 0.e2

~---------+---------:l-- 1_S.:l'D.__3J~----,----JC)'!.m_ 39°, 200m 51°. 1- ~----1~-L~9J'--~__Q_.JIJ __ 2,~! "1--.__ 0_,O~iO_-'---()_2?___._1 __..;:_O.QL

i. ---+ * Gt:"adat'..cnal cor:t<1ct._to ~_ I --.--~l-".--- __ 22.L -----.9---,J)] __~_t-0____'__O_2 __.~, 2_,9_ "~ __ , O_._OL;O_.QO_~:;.-l-----. --t--i---- ._,'...'5L...J)~.Ql._:c__Q..JJ3 2.1L .. . ~.ll.lQ~Q":_L..~

""I ,rn.le .I.lo'LJiQQ .JHe ,,",oed I?I (,lc",ooc, SOaleL.!ine_""ined.d"".,_".g,".)' '_._'_._ _) ~. I-l----t*.,to b1aclL ...('akl~L"pandcd_co.rC'_""'lth abU_n_c:l.;l_~_t.-- ..-y-e.1-ning., mo~0"! __ I ';
--1-- !:- __ ~quar-tL-QCca_s.loll?l~-J!....neca.f....b...9_nacc 9~~~:lnJ~!_~.L_)~~.~~_;:-~~ -=-_-_ __ _ -- ----r-~-i- ---'---',:
"I I .i. I ' _---r -- ....-- ':'SIJ lpl'u.~ ...eJ.nS-1.mQstly~~,1IU..rQr oyrrhQ.tj,_t_c_sm~.ba_c-~+ __+ __+-__+-__+-__+__+__+__+-__f __~_~.__-;- ,
I ~_I ~J:.Q?~.I::.l.t.e....-....t:.aI..e...a..rsen.apypte Some 511Jphides....o.n....jo..in I Ii) ,
T, I' ~""__ . "'~:'~_" .,_. ~•.••_,'. 1 .1, I
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CJ • 'J 1

•
J

2

2

O.OlB

4.C9 0.[113'

0.18 O.C:))

0.89 0.010
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0.9]

0.22

23L'::2S'::.820.4
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L
!

,,---
a

,
I

t
!~

l
-f---

___.1_
"_1. __
~__ -li __,

~ORM

.. ~

qra.:..ns of grey

grccr.-grey_core~of

.sph1l1crite _",,'it..h

Core co~tains abunc~t fine

OESCR;P"TION

broken zone.

simil<"l:: ~o the c.iopsidc skar:-: above._arc

266.0:n

,heS0

car-;:;2nn:e Co~·?o:ner:t-e=£cr\'c.sccs.:.:::.I.:~~~[ C(lr_t.,~ct_

~:L~d QC:·J,tzitc

:-'.1 ;-,or

S!larp contaCt.

264. b.

265. 3

.irre:::;lllar D.Jnds of serpcntinc-t'llco _

_':~a~~titc Serpe~ttrc Skarn; black and

the core axis for 0.5 metre.

~~assive nag~ctite ~ith pyrrhotite and

~26n_61:'"

i,
!,

_<~~sse~_\.r;o.t'::d ?'jI ite. , pyrr~Dt.it.L: .and sOll':.alcr.i.:'e hlp to .5.I.S).. ~-

S%dr~ ~QriZ0nS occur bct~ecn 2S7.6-257.H~ a~d 258~

~db~~j0nt_dLsseminntcj and veining pyrite .:.:nc ch<llcooyritc~

Belo.... the sk?:-n horlzo:",s the qUilL.tz.ite contains band",.

.of q~ey (,)chiastol~tcshalc a~d ve~ns_~: pyrrhc~iL~ar.d~

_L2 'i. 7. 4 - 2 4 '3. 7m; l,bu;-.c.J.nt. POI :::lhyrcblastic

__ .c [ys ta 11 i :l~ _ :nin(::;::als., (? I <lndal:..:sit.e.

"- ..'\"!.so, 9.CCl..:.rs _a,l 252. 6 '":~25'; .8m.

DO

R::COVt:R~,
~

15.9.: 00]

5. J

;0

26!.i2::7.0

~ -c -_ "or
iNT~i'lVAL i,.,,1
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RECORD HOLE t\;lI\'SER 5020

LOGGEQ BY D. KIL?ATRICi<

,
DESCRIPTION

DIAMOND DRILL

l 'OA. ~
FROM TO

I ~ s.-
TaTAL ACID SOL .c:.. ~A• ... ,. B•. !O I"'q ... \','C'

i

Red-brown oiea at 275.5:'\ associatec:! ..dth_quartz vein- I---- I
---------i----O-ci-nor a;r;ount above, morc co=on below this l~veL ~ 1-1f---+--+--+--+I--+--_l_--I--,----;---~---

. -"........ I I. 289-:0 - -3~s.~...L.CZEa?hltic shale- ~ith :nin.Er :nica-.--1-'-_-_-_'t_-_-l__-+__-+-__+__I-_--1__-+__+__t-_--1I__~ _
- - r I ~ Jointing planes occur approximately 35-55° to core_4xi..!...J --i!--_+--+--_l_--t---1---f--+--t---jr---t-'-_._-

_ I j ~ 290.3 - 291.7m ; graphitic shale ",ith black friable I I
• __.__ ~ looking material- _Cjuite _competent, n~-~aqne~i.£..po'!....~..ib~e_:._ .L-J--
:-- !__ t I _rsom':_SPCCul~~emat.i.te. _ .. - -~. .-----:-.- -' +---4-~-;.-
___r__~-r .i- _291.7 - 290..:~ -=.hiastolite bearin.9!......micaceous __ ~ __ _ _ I *-+-.'--+--+--i--- I] r graphitic shale. Bands of grey speckled chiastolito and I I ~ , f----! __-:-:-=~ l-=--'~in~ diss.o~n.t~d :Y~it.. - -=- - ----= - l-f-- "1 -!-- -- .-=-+.-=t-=t ~- !-- . __~:_-_.

. - . - -- -- -- --- ..... J ---l--T - ----- -

.294.5.313.6.1.9.1 1 ~O[l _!".agnctl.tC! Ska..cn: Palo.- q..cccr:-groy w d.arJo: green Ijrey .kana _ 29.9 ...5~00.5.-0.34_Lo.08 i 0.15...l<0.1 ~4.S .<-0.01. 0.05 0.0:::1. _'_. n.Ol

___ A ._ 1__ ·.nth ~·u:!cl'1 variable texture. The ~per: 1.S~.is :lon- _. r (01.5 1.0

g
S_ Lo.os iO.14 .... ~ S.6 • : _~ 0.03.0.012. _' 0.C2

• _ _. .rninerallSed carbonate,,---Belo~· this the unit conta.J..~s zoncs.Ct" (02.5-0.30 O.. OS .O.OS- ~1T8 " 0.04--0.014- 2_.;'J·C3

- a.b ....'-..J,..,.a.Ic.~and pyrite ..Magnet.it.e horizons o<;cu(~et,..·"",299.6-----1--'--- OJ.5 0.15 0.0~0.06i- io" I -;-10.04.0.00;. _3 .O.O!

• • _ .- ,303.4m. 304.1 -_306.511l. 307.8m. 309_2~J13.6m.- The. 04.S D~l6-- 0.06 10.09-r- -2.2--+- ~0.04.0.006' 3:__ 0.!5

· ._ i_ .last horizon contai:1s abundant pyrrhotite as Wel1.as....__
j
l 05.5 6...5 0.06~0.04;" _ -1.3+: -1- 0.04.9.02-\. 2 __ 0 . H

_ • __ ;chaIC opyrite. pyrite_and magnetite 306..s..J--l-J-- -0.04_ o.oL " 5-.8- "_ O.OS.o.on__,_.o.. ::lZ· . t ~ - -_.. ..:~.- ... .0.-09 " 2.0- "- 0.04,0.0.:7. 3_.(I.(lS~
--------/---+---1'0S.5 _05_ -0.03 0.141r _--=---- 4.3- .. _ O.04t O. 123 . _'__ 0.0:1_

:3l3.6?16.S: 3.2 ~ 100 ~Chl.aistOl1te Hornfels ;-greY,flne grunc<! hOLn!e.lscd .sh.ua 09 ..Qa..--O.06- 0.11 ~~_.~ "._, 0.03JO-,-012_ .....l-.O.Oi· "1= jContunlng siliceous grey hornfels and_lDterbandcd QU,u.t.z... 1 ,O&-- -0.04_ 0.21 "--5.2-" _1 0 . 05 ,°.059_ 4__ 0.(1)

• iand zones of abundant duseminated_llulph1de;_py...:crhotite04- ~_ ILL "_.04 O.OS :..-. 2.5.- "_ 0. 04 1°.019._ ..1_.0.03

_ 1.1 ..pyrite, cha~o2YCltc1 ... r " .. -O •..Q.J_ 0.23 " 6.3- --=--~.0410.023t_.....1..-.0.01
· ! _ ._ ~ _ _ ". 0" ...1.>__"_ '.6- :. _ 0.0' .Q..,2 J5_

i
_'_.0,06_

!16.S ?17.3~C;-5t 100 .Altered Granitl!ig.re...Y IT!e!tium.....9rainj!cLc.hlOJitis~iotit I ._
- ----1 =i=-!g~nite.

- : - !--, .

, ~ -~ ~7.B~40.6 :22.81100 ~te: greX medlU:!l-9rained_bl0tite_beaJ"Jng_9nlDit~_--·l---:I---t--~---+--+--/---+--f
- ~__ t i I , __33_117.S - 325,S~L-Vc!y"'b~kcn and...!JmseD.l$e"dl... ~---I_--+--+--+--+--_/_--/_--1--+--+---t_--
__ '_ .! _ ~9reenlsh ycllOW--9ranlte with tounnal1ne llodulesa..--Il'Iu- - -f-
_____ 1__ ..horizon_is banded_at uJ!PcLcontacL....-.JlQ.ln - 323m c:o.n.tain"'-~--lI--+--_l_--+--+--t---j--_t---1---+---:------;

- I __ __ rninor......£.rY...stallin.JLfJ lOort t.e·~- ------- Ii---l--+--t---_/_--_/_--jf---1--+--t----I----f------'
____ L- Termina~ed in fresh grant tfL4.t..-J.i.O.-6m.--------l!---l--.J---I---t---t----1---+--+--t----if---+---;-----i

-j--+-- ,,---+--I-----------------I.:...--l--i---4--+-+__+-+-I--+-+--+-i---:
-.+---~----1-+---------------t---1--I-+-+-__+-+--t-+_-t-+_-t~_+__--i

---./---t--t--t--t-----------------t---t--r--

--- .- -'- .



Samples from St. Dizier were subjected to m~tallurgical test~ork in the

laboratory. Testworl: bO!/;"cln ....·ith ~GTIetic separat5.on after a· prbary grind as the

tin waG lmO\;n to be associated ~tith Eagnetite. T'nis lJi!.S follo...."d 11] f=tter

grindir~ of the wagnetic fraction to liberate the tin values so tr~t gravity.

concentration and cassiterite flotation could be nttempted. Some degree of

eUCCCSs 1mB obtained fro:n cravity concentration but poer results with thc

l._dsiterite flotation. Nore testwork is required.

,~. 1'14

TO:

FROM:

DATE:
SUllJE):;T:

•

INTRA-OIlFICE HEl·;ORA11D1JH

•

. .
•

CHIEF PJ:SI:ARCH HETALLURGIST

TECillHCAL J,SSISTA1~

13th Novcwber, 1981.

nm.'JJ.L r"::.DORATORY TES1'S ON ST. DIZIER DRILL CORE SLJ·:PLES.
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/'

J.. J5 Meta11urgical teot\lork on como St. Dizicr samples was requested by b . -~~

J

'}~. P. Roberts, Geology. Samples of core rejectc were obtained and the fo110'''/-

ins compoGitos prep~red from different drill hole intersections. ,

. SAHPLE D.D.H• DlTERSECTIO!l 1.sn ~ 1.CID ~ \/0
3

%Fe SAJ,jpU:
SOLU".tiLE WEIGHT

Sn (~)-

EPB SD 10 224-225m 0.76(?) 0.8G(?) 0.18 1G.3 975
"EPC SD 13 215-21Gm 1.45 0.56 0.08 26.3 405 !
EPD SD 14 201-202c 0.99 1.01 0.05 20.5 557 \

tEFt: SD 15 266-267m 1.03 0.45 0.11 36.1 578
EPF SD 15 302-303m 0.91 0.68 "0.01 46.3 710

EPG SD 13 20G-211m 0.57 0.31 NIA 18.6 2115

The St. Dizier·s~ples contained .fine grained tin aosociated with larbe

4I5\ounts of ~aQletite and oo=e p~Trhotite. It was decided to try ~gnetic

\paration to isolate tin values and then try other methods of separation on

producto havine the greater tin diotribution.

the

2. PRO:EJYJ!"f8 ?~ESULTS

Each of sa:nples EPB, EPC, EPD, EPE andEPP ,:ere rolls crushed to pass

1.68=. then the samples flere c;round in the ,laboratOT'1 ball mill to pass 300,,"

They ,~ere then sized into the fractions -300/+106/" -106/+38/" and -38/, in

preparation principally for mgnetic separation. Nagnetic separation of these

fractions took place in a laboratory Davis Tube filth a eurrent flow of 1.5.1-.

in all caseo.

f .
I .
I
I .
I
, .

r :

I
I

More extensive testwork was

""llowed by magnetic separation.,, .

~estwork to concentrate the tin.

below.

carried out on EPC \/i th a coarser grind

The ~6Detics were then further Ground before

Detailo of this procedure are given in 2.4

"

2.1 EFB

Fractions -300/+106/, nnd -10G/+3!J' \.'ere I:l:lG1JC!tically separated into

magnetic r~d non ma~letic products. ~e -3~ fraction \.'as cyclosized into

fraction -3B+~.... and then I:l3&Ileticall~' separated. The reGUlts are civen in

Appendix A. ..
2.2 E:FC and Ei'F

Fractions -300/+10~', and -106/+38/,. yere ~~cnctic~lly separated and the

~3B fraction left \~~treated. Tho resulto aro given in lppendix B (EPC) ~~d

Appendix C (I-:I'F).
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This \Iaa a: larger sample than the' others. so' that tcchlork could be

•

Fractions .-300/+106~ and -106/+;>8/u were both ~~gnetically separated and

-the -38/, fraction eyclosized to eive fractions -38/~26, -26/+20, -20/+14,

.,.14/+9 and -9/+6, ~Ihich were then r.agn~tically nep.:lrated. .

The recults 'are given in Appendix D (EPD) and Appendix E(EPE).

carried out on each size fraction., The sample was a weighted. co~posite of

5 x 1'rnetre intersections v.hich ,las rolls crushed to minus 1.6e~ then reduced in.- -
aize by'b~ll milling for a short time to produce a wide range of oizc·fractions.

. .. - . -
The s~~ple ,:ac: the.~ ful~y iJi~ed from m.0~~ 1.6e~ to +6; _; th~' fraC~~?1:3 then

~~T.ctically ccparated.and all products assayed fo~ Total So. Soluble Sn and

h. '.:., .... . .. . . -
.:. :.. ~e .resl~ ts, ::-re given in .4ppeo~i::,~. "._" _ " , _ .

1162.;> EI'lJ ulld £1'1':

: -.. ~ ..... :-'.~:: .- .. -_:::- :: ::.-~::-:.... :-~~ .•

/

..
3. DTSCrSSlml

Vith the c~ples having bet.een 0.57 and 1.4510 SD, but only relatively

amall weights, thers was insufficient 6~plc in ~ost cases to test altel~ative

routes for till recovery otllq= tb.:m gra,,:,i ~J' cethode u8111S the sUperp:llUler. In

sener?l. the =soctic r,e,':tration tests chowed that the tin tended to bo

,
;

!
i !, .

! I
I .
, I

i ;
Ii
I ;
I
I ,"

i
i
I
I
I

I
I

I
!
r

"..

/ / ...

".. . ...EPG2' ,

Tnio s,a:,ple 11m:: a wcightcd co:nposite of I::PG -1680/+1200, -1200/+850 •

.,.850/~~0~, -600!+~~5 }~.Gln;rICS. This was completcly reduced in,size to -38/~

in the laboratory ball rnil~~ ~e, -38~. frac~ion was ey~loc~~ed f~r.de~li=Qng

and to'produce individtlal spigot fractions. These'~ere magnetically separated
- .

~~.a~s~yed for.T~tal Sn. ~olub.~c Sn~~~ Fe and, ~herc poSSi~lc; W~3~ ..
... , - The results' (?Xe given'in Apperic1iX G.

.. , . This ,,-as a \leit;.1:lted composite of EPG -1200/+850, -850/+600. -600/+425

.AGlWrrCS. Thic \Ias reduced in cize"to -75/A\!hich was screened :J.!ld then cyclo-

zed into the siie :f~;'~tions -75/+38 ~d-38/+6~' .Thci fracti~n~ '\le~~"'
. __ ... - .-...... ." ~ .. --'.. ."
separated into ~agnetics 'and non macnetics in 'the D3vis Tube.

~::: The non m~~etics of -75/+38 fraction \lere'tre~ted on the laboratory

euperpanner to produce CO::C 1, C01:e 2 and Tail products.
'. .

The'uon Ill3gnetlcs of the -38/+6 fraction \:ere tested for 27"enabilitJ" to

cassitbrite flotation. The test resuits werc .&ri·poor with:low sradeG and

recoveries. however the sa;ple '~ize w~s s~ll ~d'~o~~ t~~tw~;k io'~~~ui;ed.

Detailed results are &iven in Appendix H.



~. 111 .
aocociatcd w~th the magnetics. However, with very fine erindin~ increasing

amounts of tin were liberated giving the pO~Gibility of co~e oignificant tin

conccntr;;!.tion. •

•
Further testuork is required to invectigate the co:nplex mineralogy C)

(cacsiterite and soluble tin, arsenic, etc) and to test alternative recovery

methods, such as cassiterite flotation, suitable for fine particle treat~ent•
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, I
~ ::e I Sn Sol. Sn Fe NO, S::'

... . Product
I

~ W'i' % '?; distn. % " % distn.~ % % distn. % r~ distn. 1" 1%C_l.O:l.
~ C

Tot~l assay hc~d 0.76 0.86 16.3 .175
I

0 a:::say hC<l.d 100.00 0.33 100.00 0.38 100.00 J,l.i 100.00 0.33 0

0/+)..06 l:1agnetics 36.67 2.08 98.36 2.10 98.38 36.8 80.08 0.44 '92.72 2.08 48

. '63'.33 0.02 1. 64 1.62 5.3 .19.92 0.02, 7.28 0.02 0
non-l:1<lgs . 0.02

I

head 0.76 0.88
, 16.8 I(J,$~ay

.
calc head 0.77 100.00 0.78 100.00 16.85 100.00 0.17 ,100.00,

, •
, . .

/+38 ·rn<lgnetics 28.17 2.37 . 97.89 2.27 95.70 4.89 7,9.32 0.50 90.74 2.37 21

r.on-l:1<lgs 71.83 0.02 2.11 0.04 4.30 5.0 20.68 0.02 9.26 0.02 0.
~ssay he<ld 0.69 , 0.79 , 16.0 .

•. 0.68 100.0'0 0.66: 100.00 17.4 100.00 0.15 100.00
calc head

.
. ..

, ass<lY head 0.83 0.89 15.7

(+6 l:1agncti'cs 2'7.17 2.1'9 '82.78 2.09 . 82.10 ~7.7 78.76 2.19 ·11

nO:1-rnags 72.83 0.17 17.22 0.17 17.90 4.8 ' 21. 24 0.17 17

assay head 0.19 ) ... . '100.00 16.46 100.00. calc head 0.71 100.00 0,,69.
•

'calc head 0.,98 100.00 0.33 100.00 16.1 100.00 0.98' 14
J

,
• \

'I \ , .
, , I.

,jI . n 1"'>/-; 7/ r;
" ~. , "-

I
.. .

!
,

I . !- ..- ~::_~---,- - ~ ~--~ ... ,.~ ,---
- .. -- .--.. - -- .._. _.- -- ..•... . -., ' .. .. , o· .,' . ..

I-'

• " APPENDIX A "'1
---~-------r-:-"------I-<" •...S-I-Z-"':-----------'~ --:;Cl:):::.-

?3 • ;;. FRi\CTIOr;S ' OVE?.A!..'i

-;:$ .c.



119 . APPENDIX B-----:.=-----,---------.1-----------.--...:.:\--:-------.---
EPC r.._ SIZE FRl\CTIONS 0',':::R.; r.

........-------_.. _._"-'--......._...._...._.. ---' ._...._.-'-''-'-'-'---_.. _...._..._."-'-"-"----- .... _._---------- "--
• p e. . .• ,

;-~
Sn Sol. Sn Fe I .. '1'70 3 I S:'l

~<..- Product % WT
l~ I !.

l~ I l~
....

% distn. % '" distn., % dist:l .. % distn. %ac ....~on '0 :$

I

Total il!;Sily head 100.00 1.45 100.00 0.56 100.00 26.'25 100.00 0.08 . 1.45 1. .
.

:)0/+.106 ;;lagnctics 71.02 1.32 82.63 0.45 80.33 40.3 98.02 \ 1.32
,

non-milgs 28.98 0.68 17.37 0.27 19.67 2.0 1.98 0.68
• ' . .

assay head 1.17 0.42 29.1 0.0'7
, calc head 1.13 100.00 0.40 100.00 29.2 100.00 ,. .. .

. '• . . •
• •

6/+38 mugnetics 58.49 1. 50 . .. 53.87 0.49 58.49 48.3 97.42 1.50
nO:1-mags 41.51 1. 81 46.13 0.49 . 41.51 1.8 2.58 1.81

0.49
.·ilssay head 1.62, , 28.5 o.oa •

, . ,
calc head 1. 63 100.00 0.49 100.00 29.0 100.00 . .•

• .
\

- , .••.... " . I ;,
,

B· assay head . 1 •.67 '100.00: 0.78 100.00 21.0 100.00 0.10 100.00 1.67.
r: •. ,

• .
'.'

, ,. .
·~.1,

\ . . ?' •• •
\ \ .

I
\ . .

I
'-r T n, , .

I ·,
I I I

... - ... ~._~ .- .'- ...- - . _.4_ . .-~~ .-..--- ..
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APPENDIX (••120
E?F I IN

.. . I~ SIZE FRACTIONS , OVZR.;),.L·

.ze S:1 Sol. Sn Fe ~m1 I S~

~,=tion
Prod'..lct % HT

% I~ distn. % 17; distn. % "- dis tn. IS '). distn. I "-. " " '" ~ (

':ro t2.1 as~uY head 0.91 0.63 46.~ 0.01
,

0 head 100.00 1.05
,

assay 100.00 '0.72 100.00 01 5.1'. 100.00 0.01 1.05
. .

0/+,106 ;'i:~g:lctics 80.14 0.84 75.S0 0.58 75.49 61. 5 98.77 0.34,
0 19.86 1.10 .24.50 0.76, 24.51 3.1- 1.23 1.10

r.O:l,-;;:o.gs 0

head 0.88 0.66 " 49.S 0.01uS~uy 0

calc head . , 0.89 100.00 0.62 100.00 '19.9 100" 00
,

• , .. 0

6/+38 nagnetics 76.98 0.66 56.34 0.44 53~4S 64.1 98.26 • 0 0.66•
, .

23.02 1.71 ~. 71
.

non-::r.ags 43.66 1. ~8 . .46.52 3.8 1. 74
: '

~s:::;ay head 0.90 0.63' . 50~0 0.01· .
,

calc head
. 0.90 100.00 0.63 100.00 50.2 100 •. 00 .

•
. .

, .
'- • 0 , "

, " ..
, ) ,

assay head 0.98 100.00 0.80 100.00 33.6 100.00 0.02 ~OO,OO 0,9.8
. (i .. . ...- ... , .

.. ,, ,. '." \

I•• ,
\ "

0, I"'., f"~ T ('-' q
0 \. -~

0
,.,

II , .
I , I-- .... -.-- . - .. --_.--.-_ .._-_. -----_.. " -~- -.- -, . ..~-- .-.- ... ".- --- -_._- ' - -_. --_.- ~-'-"---'.--

.'-,_._ .. -. . - , , .. • !..•

-....~_. .. , ...',."
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• • '. APPENDIX D'

r---------!I-< S'-r-Z-E-F-RA-C-T-r-O-N-S--'----- :'-'_--.:-.,--------1 OVER;"\L

J

... - .. - .. - -- .

Sn Sol. Sn Fe ,"101 S:l
l.ze Product :& ylT I I~ distn. 'j. h I".. . % distn. % 0. % distn. % dis'tn. % %
:::c ~l.O:l " I

-:;

I
.

rota1 as:5.:lY head 100.00 0.99 100.00 /'01 1:;;0·00 20.5, . 100.00 0,05 100,00 0 ..99 1

. .
0/+.106 r;:agnetics 54.80 0.94 53.02 0.98 • 51.93 26.8. 70.96 • 0.94

~on.-:nags 45.20 1.01 46.98 1.10 48.07 13.3 29.04 ,. 1.01 .
helld

,
~SS2.y 0.97 1.14 20.7 0.05

calc head 0.97'· .200 .00 1.03' 100.00 20.7 '100.00

. ... .. '. ". .
6/+3a

... . 41,95 0.38magne ... lc:; 45.9,8 0,88 . 43.32 0.90 30.5 66.• 80

non-mags 54.02 0.98 56.63 1. 06 ····58.05 12.9 33,20 0.98
, .

head 0.93 1. io"
,

20.5 0.05
.

nssny ..
'. . .

calc head 0.93 '100;00 0.99 100.00 21.0 100.,00 . .
38 ass.:lY heaa 1.07 1.22 20.2 0.05 1.07..
3/+26 l7lilgnctics 59.20 0.97 50.49 1. 06 51.82 42.8 76.01 • 0.97

nor;,-milg5 40.80 1.38 49.51 1.43 48.18 19.6 23.99' 1.38

. . .
(.'

• .
•

calc head 1.14 100.00 1.21 100.00 33.3 100.00. ,
\ '.

"
f' r'/ 'r I' fl..

\

--- ..- -.- ...•-.__ ._-_.- ., -._-. .----"-_. .._-_ .. '---_..-. -".. ---_._-_..._.---,... - ._---" .----_._~_. _.-.
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.' APPENDIX D

----,,;.-.,--------, OV:::=vtt SIZ~ FRACTIONSE?O '

Size
Sn Sol. Sn Fe I 1'70':! ! S,

=action Prcduct % ~;T
~

0 distn. % 17; distn. -\
~ 1'.3 dis tn. I %

10 • d' ... I " I~'6 '1
.• ~s ....n. "0

I
'.

\,.
.-

·26 +20 : mngnetics 51'.32 1.02 44.34 loll 43.18 40.8 71.55 1.02
,

,
.

'48.68non-m<:lgs . 1.35 55.66 1. 54 56.82 17.1 28.45 , 1.35

i as~z.y head
,

,

calc head 1.18 100.00 1.32 100.00 29.3 100.00 .
. .

. • , • • •

20 +14' magnetics 43.55 0.83 40.01 0.96 40.24 32.5 6.6.91
• O.S3.

non-r:1ags 56.45 0.96 59.99 1.10 '59.76 12.4 33.09 0.96.
. head "

. .• .
aszD.y I

,
., ..

calc hC<ld ·0.90 100.00 1.04. 100.00 21.1 100~00
. .

.
, .

.
14 +6 mugnetics 36.48 0.8,4 35.31 0.92 34.47 34.6 62.64 0.84

non-mags 63.62 0.88 64.69 1.00 65.53 11.8 . 37.36 0.88

assay head .

calc head I 0.87 100.00 0:37 100.00 20.1 100.00 . .,
.

"6 ·calc head 1.18 100.00 1.13 100.00 17.5 100.00 1.18
'.,

"
, ..,

< r'~i 'f
" / ". , ~ ~

.

"

\
,. ./

I .
.- .. . -- .

.. -- ---_. -- -_.---

."," ~".~ .

• ' -F 51=:1 we
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EPE It .. SIZE FRA<;:T!ONS' OVER.;I

iz~
Sn SoL Sn Fe

, ,,10 3 I Sn,

act.io:1 P=ocuct % t':T l~ I~ 1%
I

;

% distn. " "- cistn.· % dist:-J.. o. ., .. "- 1%.~ u " a~s ...n • -.,

TotZl.l assay head l.03 0.45 36.1 0.11
I

00 . ilssny head' 100.00 0.72 100.00 0.29 100.00 40.3 100.00 0.08 100.00 0.72'
0

.
00/+.106 r.lCl.gnetics 74.23 1.02 88.55 0.36 83.16 52.0 97.27 1.'02

•

:lon"mags 25.77 0.38 11.45 0.21 16.84 4.2 '2.73 0.38

ilSSuY head 0.89 '0.34 39.6 0.1:0 .
.

calc heild 0.86 100.00 0.32 100.00 39.7, 100.00
. .

. . . . •. .
06/+38 r.Hlgnetics 68.96

'.
71:88 97:''13

,
1.0'71.07 • 0.33 73.82 54.5 .

nO:1-:nilgs 31. 04) , 0.93 28.12 0.26 '26.18 3.2 2.57
. 0.93.

0 '.
ilssay hCild 1.04 .. 0.~3 , 38.9 0.10 • .

- • .
calc head 1.03 100.00 0.31 100.00 38.6 100,.00

..
0 . ;

38 ns::;ay hCild 1.29 0.73 27.7 0.14 1.29
I'.

3B/ +26 I:1i:g:1e~ics 83.19 0.95 45.29 0.22 62.0 98.65 • 0 0.95.
0

1'6.81 5.68
• 5.68

non-mags 54.71 ,f 4.2 . 1. 35 .
- .

. .

calc head 1. 75 100.00 (J
" .. 52.3 100.00 ..

;-
0

26 +20 :nag'netics 91.G1 0.88 53.15 0.23 61.1 " 99.23 0.88.
nO:l-J71~gs 8.39 .~. 47 4'6.85 5.2 0.77 8.47. ,

calc heud L52 100.00 56.4 100.00

\

.. !~.,I or . q,
\ • I. .

.

------~...... ",,--,-,~



viO::; I Sn

,

I

'J: distn.· : %

Fe
,>'..:>' t'~'v, ,-,~stn., "'0

Sol. 5:1

IN SIZE FRACTIONS

b distn.

sn
:i;

% v7TProduct
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• e, \ APPENDIX E
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I, OVER.!!.!.I

1

J.

•

•

21

"
•

I,

'.

0,81

.
0,72,

1'.34

,
0.74

I

1,17

1.37

•

..

•

" ,',•

! .'

I ",

,I
I
I
I
!.

! I---._----' --_. . .

, 0

I'

. ~.

,
!' •

I • I i.
I
I

, .
!.
I

I,
i,,

I,
1

. \ .; .'

2.54

95,60

4,40

I
I

I, i

!97'~4'6 'i
I

,
! : \/. ,.,
ilOO,OO

: I

1
• :. I r t 'I' I
100,00 I

I

I
I,
I

,
I o.

I 96,92
!. 3.08,,

,
I .
,.100,00

I ,
I.") "I'

1100 ,00
, !

I

"....

\

j.

3.3

j I'

5.95
l ,

r· .'
6.9'

"pS. 2', .

3.0

,,

23.21

75,62

24.38

,. . .. . \

68,41 155,6
• I

31.59 3.3

i
". Ill' l' I

HO,OO 3~,8
r

!

,
I
II,
I
r

I

I
I
I,
,

"

I
I
!
I, :,

I
I
I

I,
.. I

I 100,00 132.0

,. .

, ,

0.47 '
0'.28 i

, i ~ '.'

I,
, 'I

0:.38

p~ 4 3
!,

40.94

59,06

51.98
48,02

I" j ,.

~OO.OO 0'.34'

I

100.00 0,39

" '.
1,100.00

i •
1

I 100.00

I
'I
,

,
"
i
I

, I
I,
I

I,
I
.'

J
!

"

", i I

2.02 . 52.42 O~26

" 1
I .. ", ,
1, ,~'8'

'j ,,
r I ,.

0.72

1.34

~. 99'
i
0.74
I

J..17

0.90'

I

,30.54

.., "

56.33
.' "

43.67

63.i2:..
36,88

. I

.

\

...

non-mags.

;calc head

....rn<:!.gne",J.cs

ncn-,mags

calc head

....
n<:!.gnc",~cs

calc he<:!.d

calc head

r::agnetics
non-rn<:!.gs

I
i----..-,---., ~,~-.::::::-,.-._-,.-..-.-,.-..-.-..-'.",-.----_.-...--'------.-...-..-.'._--,-..,-.=---::..".-.._--.. "---- ..,, _.-- ,,-, ..- . ",-",,=.:=-=...

6

+9:-

:,"14 .. ,

•. . " . .._w· · - _. __ - -_~ .

.. lA
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"-

":"':)~ IN SIZE FRACTIONS OVER=\L~_ .:J ,

.zc Sn Sol. Sn Fe ·WO., I S:1

::ction Product % WT
!f; 0 distn. % ~ distn. ' "- % distn. % % distn. % "-., > 'u ~ (

I ~,

I

otal . uSSi1Y head 100.00. 0.57 100.00 0.31 100.00 18.6\ 100.00
•

80+120.0 magnetics 73.90 0.94 98.52 0.33 96.89 27.5 97 :.13 0'.94, '

. . 26.10 0.04. 1. 48 0.03 3.11 2.3 2.87 0.04r.on-mugs !

.'
~

calc head 0.70 100.00 0.25 100.00 20.9. 100.00

, .. -
'0+.850 mugnetics 64.65 0.78 94.07 0.43 94~02 27.2 93.43 0.78 1

r.on-:mags 35.35 0.09 5.93 0.05: .'. 5.98 3.5 6.57 0.09,,, ,. .'
cu1c heud 0.54 100.00 0.30 ' 100.00 18.8 100.00

•
+600 mugnetics 60.78 0.82 .92.03 0.48 93.70 28.4- 92.44 0.82 1

non-ma.gs 39.22 0.1], 7.97 0.05 6.30 3.6 7.56 o ., ,. .-...
.;

calc. head 0.54 100.00 0.3J.. 100.00 18.7 100.00

•
+425 r:12.gnetics 59.• 81 0.8,5 92.00 0:51 91.56 29.8 91.92' 0.85 I

nO:l-~c:lgs 40.19 0.11 S.OO C.07 8.44 3.9 8. OS' 0.11 (
\ ,

cil1c hC.:ld 0.55 100.00 0.33 . 100.00 19.4 100.00 " e,;" ·,r-' ,
,-,,'

.< •

\

. ,. ""': ~.'.--"'. ,"- . :"""-" .__._._.._-~ .._--_._-_.._..... _,-

,-----------------'------ -_._--_0_-···---- - ~'-~-, _.-- ,
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I OVE~

\•
IN SIZE FRACTIONS.
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-
I Sn Sol. Sn Fe \';0, s:!Size

Product i NT distn. 't, .\'; 1% I r
1::'2..c~ion % ~ distn. % !!; ~ c.istn. % distn. !i;
I

I
I

I
,\.- " . ,.

,

,25'+300". magnetics 56.38 0.90 , 87.91 0.54 90.88 31.4, 91.65 \ 0.90
•:lon-mags. .43.62 0.16 12.09 0.07 9.12 3.7 . 8.35 . 0.16

,
, - ,.. ~ ....., ..:. .

calc head 0.58' 100.,00 0.34' 100.00 19.3 100.00. ,
•, .

~ .. •, , • ,

00+212 nag~etics 51.06 0~91 • 81.89 0.54' 81:25 35.6 90.50 0.91. ,

non-:I:lags 48.94 0.21 18,11 0,13.' , '18.75 3.9 9.50 0,21
;

, .
" '

,
\ •.

I , •. .
head

, .calc 0.57 100.00 0.34 100,00 20,1 100.00. .
\ ..

'. • ,
.2+150 l':'lagnetics 48.47 0,90 74.48 0.52 76.53 38,1 89,73 0.90..

non-mags 51.53 0.29 25.52 0.15 23,47 4.1 '10,27 0.29
.,

calc head 0.59 100.00 0.':3 " 100.00 20.6 100,00, ,

• ,
'0

0+106 magnetics 44.40 0,88 66.75 0.50 . 66.63 42.4 89.43 0.88.
non-::Hlg s 55.60 O,.35~ 33.25 0.20 33.37 4.0 10.57 .0.35

head 100.00 ' 100.00 21:" 0 100.00
......., (~' . ~'r {Ci)lc C .'58 0.33 • .

I
, .

"

L. _... .' ...... --"--'.',- '.- , ..
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EPG l.. SIZE FRACTIONS ,I OVL~;l

'J.ze
Sn Sol. Sn Fe 'lW-:l S:1

'action Product, % WT % ~, distn. I % % distn. ~ % 1% distn. , % l~ distn. I % Is0 ,

I I
\
\. . . .

J6+75. ::.: magnetics 40.77 0.82 55.10 0.45 59.60 46.0, 89.03 \ 0.82

• .
non-mags 59.23 0.46 44.90 0.21 40.40 3.9 10.97

.
0.46. .

\

..... .. - .
calc head 0.61 100.00 21.1 . 100.00

. -

. .. .. , • •. • .. ' , '
, ,

·+53 nag:1etics 35. 241 0.79 . 42.15 0.42 45.84 50.3 8,7.53 0.79. . .
non-mags 64.76 0.59 57.85 0.27' , ' 5'4.16 3.9 12.47 0.59

. . ' .
! ' '. , .... ' ,
I

' . •
" ..

calc head ,0.66 ,100.00 0.32" 100.00 20.2' 100,00,. . .
\,

+38 magne"tics 32.90 0.8'2 37.50 0.42 39.16 50.3 87.57 0.82

non-nags 67.10 0.67 : 62.50 0.32 60.84 3.5 '12.43 0.67

.
calc" head 0.72

,"

100.00 ~8.9
.

100.00 O. '35 100.00

. -,
"

" assay,h~ad 0.87 0.53 fl-3,2 0.87
" . .

-,

+25 magnetics 58.70 0\57"' 24.33 0.24 41.54 rO
•

3 89.83 0.57

I:-:on-!141<Js 41. 30 2.52 ,75.57 J.48 58.46 9.• 7 10.17 '" ,-.'.'
2.52

I .
r~:4

-or c n

\
Calc hc~-d. 1'.37 100.00

\()",3~_,
100.00 100.00 "

I I
----- '

.. - . --- .. '-' --_._. _... -, --- ---_ .. _..
-~-_._ ... ~ . --. -.-.-< .".-. _.. ,.. ~. ~·••·, ...~.... P_· •••• _..,.--

1

.-.,..-.--~--~"-;.....----_._------
---------_.. ------- ------ -_._-_._-
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" APPENDIX F

C

1

o
1,

o.

.,-._".- ._-. '-"--~----..-;;;...~ .... _.-..-.._- ..-...•~--_.---_ ..-----_._._----
t4 _

. ,.-". ",,"'.

Eill; IN SIZE FRACTIONS , I OVERALl, "

, Sn Sol. Sn Fe I ~:O~ I Sn
~~ ?;:-oduct 1:; WT I l~.. ' % % distn. %, ~ distn. ' ' 0 % dist:J.. % distn. % S d... .:.on ':; t;

,

.. I ,
,., . .

•, , ,,
+20 . r.1agnetics 62.75 0.7S " 36.77 0.38 45.09 57.• 6 91.77 '. 0.78

: non-mags' 37.24 2.26 63.23 0.78 54.91 8.7 8:23 2.26•. ., ;
, ,.

calc head 1.33 100.00 0.53 100.00 39.4 100.00
,

'!i1
, '.. • .. • .

H magnetics 28.95 0.85 28.47 0.<16 31-.37 50.8 85.54 0:85 , .
~

nO:l-mc::.g~ 71. as 0.87 71. 53 0.41 68.63 ' 3.5 14.46 0.87.
~ ~, ........ ,I. . l .. .,

, ..
calc head 0.86 '100.00 0.42 100.00 17 •.2 100.00 .

•
•

.

~ magnetics 22.22 0.79 21.38 0.40 22.66 51.5 83.06 0.79'..
77'.78 0.83 78.62'

, .
non-mags 0.39 77 .34 3.0 16.94 0~83

,

calc head 0.82 10Q.00 0.39 100.00 13.8 100.00
f ,. c;:;;

::lagr.etics.
.

I'20.34 0.68 16.96 0.35 15.70 55.1 81. 94 O.SB.
non-i:l.:lgs 79.66 0.85 83.04 0.48 84.30 3.1 18.06 0.85' I'
C,"2!C hc\:.d 0.81 100.00 100.00

. ,?, <\.

0.45 13,7" 1CO.00 .-.... --~'

\

C:."-,

cillc hc.:.c1 0.82 O.7? 31.3 0.82 1
, .._-~-'._._._ .. -.._. ._.. _... -.
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9

•

•

•

=:PG 1 IN SIZ;:: FRACTIONS OVER

Size Sn Sol. Sn '!"p
TIlO SnProduct ~ WT '1

raction % <l. distn. o. % distn. % % distn. !6 % distn. I %
'"

'0 '0 1.'
t.
I

..
I

38 <lssay head 100.00 0.76 0.22 32.'0

38 +20 magnetics 84.80 0.53 40 •.75 0.15 64.53 61.6 94.73 0.53 9
.. non-mtlgs, 15.20 4.30 59.25 0.46 35.47 19.1 5.27 4.30 13

i
,

assay head ' ... . .. ".-i • calc head 1.10 0.20 55.14 .
. .

• •
20 +14 magnetics 48.98 0.52 35.68 0.20 40.68 55.4 89.56 0.52 '5

51. 02 0.90
I

10.44 10non-mags 64.32 0.28 I 59.32 6.2 0.90,. assay head '1.
i

calc head 0.71 0.24 "- 30.30
.. f'

.'• .
, •

L4 +9 magnet'ics 42.67 0.51 31.64 0.13 27.12 58.6 9.0.09. 0.51 3

non-mags 57.33 0.82 68.36 0.26 72.88 4.8 9.91 0.82 . 8

assay head

calc head 0.69 , 0.20 27.76
.',

~+6 ::lagnetics 42.12 0.47 28.94 0.14 24.74 59.2 88.13 c:, 0.47 2

non-mags 57.88 0.84\ 71.06 0.31 75.26 5.8 11. 87 0.84 6
•

assay head \ . "

CGllc hC<l.d 0.68 0.24 ~~. 29 ':"j

i··.
cc:1.c hc2,(: 100.00 0.71 0.28 27.37 . .

0.71 39.-_.- --_.__ ._--_.-. .--" . . __.. . .-. ..,-.-.-_ ........_...._.-.-.- .--- . .. - -_...•-._--.. .. . - ..----------------------------- ------ - .. ---N. _c __.•"._·,·_¥~~-~ P .•
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EPG 2 .IN SIZE FRACTIONS
.. . - . . ., . ... .. I aVERA. . ' .... .... " ...... . .

Size Product Sn Sol. Sn Fe 1'.'°3 I c;..,

:::'Clction % vlT % % distn. "- . % dis.tn •. /. .% "- distn •... . .%'. %. distn •. % !"s-0 .. ,"0,

rOTAL assay hcad 100.0C 0.74 0.34 28.0 <0.01
,,75 assuy hcad 0.38 0.05 12.'3 0.38

-75 +38 -1-' 57.0C 0.61 49.96 0.23 55.95 53.4 92.55 <0.01 0.61 Jm2.gnc,""~cs

non-mags 43.00 0.81 50;04 0.24 44.05 5.7 . ·7.45 <.0.01 0.81 1

'. ~ssay head 0.71 0.29 32.9
. culc·hcu.d 0.70 0.23 32.9" . •

·75 +38 non-mcgs
,.

Str.?C::p9='1l1ed -
Conc 1 5·.8E 5.58 .. 40.42 0.12 2.97 42~2 45.61 5.58 ,

• • .
11.99 1. 50 22.15 0.69 34.82 5.5 12.12

.
1.50Cone 2 .' . •

Tilil 82.13 0.37 37.43 0.18 I 62.21 2.8 42,27 0.37;
0.81

.. ,.
calc; head 0.24 , ' 5.44

! '
38 0.81 0.37 '.

,
<0.01 .."assay hcad .' 27.2 .

38/+6 I:\agnctics . 51.13 0.55 32.41 0.22 39.00 60.3 89.71 <.0.01 0.55 I·
non-rr:ags 48.87 1.'20 67.59 '. 0.36 61.00 7.24 10.2.9 1.20 3(

assay head
calc hcad 0.87 0.29 34.37..

38 +6 :1on-I:'\<lgs -
t!

Tin Float~

RouShcr Cone 3.39 0.86 2.43 0.08 0.75 19.7 9.23 (': 0.86 0.
rtcu:Jhcr Tail:. 96.61 1.21 \ 97.57 0.37 99.25 6.8 90.77 1.21 29

calc head 1. 20 \ .... C .~J

culc head 0.73 0.48 1~.25
, 0.73 26•.

. ._-_ .._-----
_____ -_1m.
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'.. APPENDIX H •

.... .... .... .... ... ., ....
. ............•................ ..'.' .". .'1,":1 ..,

0 IEPG 2 IN SIZE FRACTIONS
.. .. ...

OVEal'.

Size A-:. Sol Fp. 11'0 c:.,
Product

Sn 3
~~c-:ion

% NT
~ % distn. ~ % dis tn. •. 0 .distn •. %. .% distn. % 0

.'. ... ..
,

TOTAL assay head 100.00 0.2

t-75 assay head 0.07 I

'.
-75 +38 magnetics 57.00 0.16 39.86

.
non-mags 43.00 0.32 60.14 "

'. assay head 0.24

calc head 0.23 '. .
'\

.
·75 +38 non-mags .

SU::-2rpznned .. ..

Conc 1 5 .. 88 7.3 96.11
.

, .
Conc 2 11.99 0.09 2.42

I

Tail 82.13 0.008 1. 47
;

I .
calc head 0.45 I•,

38 assay head 0.23 '-

38/+6 51.13 15.09
.

!:1agnetics 0,09

non-meigs 48,87 0.53 84.91 , .
ass<lY he<ld .

calc hC<ld 0.30 . .
. '

38 +6
.

non-!:1ags
~

Tin Float
'!

..
not.:;her Cone 3.39 0.65 4.13 . C')

P~'..:Sh~ Tcil 96.61 0.53'. 95.87 .
calc head 0.53

,
.

,~c,~··

calc hCQcl 0.13 :::.'-)
. I'. .

" .'- ..- . . ..-...'_.,." .. ---- ...._- . . - ." ... '. . . '-' .. ' ..
""~' ...

-~'J;' .... ,
_ .. ,-- _. - -
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MINERALOGY AND PETROGRAPHY OF A TIN AND
TUNGSTEN-lll::ARI NG SERPENTINITE SKARN

1. INTRODUCTION

Six samples of crushed rock from diamond drill core were received from
Renison Limitcd. The material is from the same deposit as samples A, Band
C reporteu on in CS Reports 5619/81 and 6129/81 and consists of a hydro­
thermally altered serpentinite in which tin-tungsten mineralisation may have
been introduced during the formation of a skarn .

2. PROCEDURE

.. Petrological descriptions of the samples were requested, together with
identification and estimated proportions of tin and tungsten minerals .

Portions of the head samples were powdered and scanned by X-ray diffraction.
The minerals identified are listed, with semi-quantitative abundances, for each
of the samples. Several peaks for the spacing of major crystallographic planes
could not be correlated with confidence with sets of peaks relating to known
and listed minerals. Hinerals which were checked agains the charts but which
could not be identified are listed below .

PTS PS

C35530 30775
,·,'·,,-.l":

C35531 30776
C35532 30777
C35533 30778
C35535 30779
C35535 30780

Brucite
Elbaite
Stannite
Schoenfliesite
Wykmannite
Szarbe1yite
Fluobori te
Mu1sHe

WO" %
Acid-Soluble

Sn, %

Ludwigite
Chalopyrite
Vonsenite
Ilvaite
Marcasite
Arsenopyri te
Varlamoffite
Sphalerite
Talmakite

Total
So. %

1 0.40 0.03 0.04
2 0.04 0.01 0.39
3 0.96 0.66 0.24
4 0.04 0.02 0.36
5 0.26 0.24 0.21
6 0.26 0.03 0.01

Sample data arc as follows:

Experience with Sample A emphasised the importance of instrumental
identification of tin-bearing phases in the rock and samples were prepared
for X-ray diffraction scans and electron-probe microanalysis as well as for
transmitted light mineralogy and reflected light microscopy. Portions of
the samples were screened at 10, 18, 36, 72 and ISO mesh. Chips were selected
from the +10 mesh fraction, mounted in epoxy resin and sectioned to make
polished thin sections for optical work. Portions of the -18+36 mesh fractions
were mounted in resin and polished for electron-probe scanning.i
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3. RESULTS

3.1 Sample 1

X-ray III £fraction Scan:

Mica (biotite or phlogopite)
Serpentine (antigorite)
Hagnetite
Chlorite
Scheelite
Amphibole (monoclinic)
Fluori te

Semi-quantitative Abbreviations:

224-225 m.

CD
CD
CD
SD

A
A

Tr

D Dominant. Used for the component apparently most abundant,
regardless of its probable percentage level.

CD Co-dominant.
both or all of
amounts.

Used for two (or more) preqominating components
which are judged to be present in roughly equal

SD = Sub-dominant. The next most abundant component(s) providing
its percentage level is judged above about 20.

Petrocraphy - PTS C35530

The range of lithologies represented by chips of this material is quite
wide in both mineralogy and grain size. Four main categories are
distinguished: micaceous, amphibolitic, chloritic and magnetic. The
lithological types are not mutually "exclusive.

The mica is colourless to pale green with an optic axial angle so small
as to make the mica virtually uniaxial. It is a phlogopite and occurs
in DlOderately well-shaped flakes up to 2 IIII1l in length and also as poorly­
shaped grains down to about 0.05 rom ac,oss. Some chips are almost
monomineralic but there are usually patches of a green or pale yellow
chlorite present and mica also occurs with amphibole and, more rarely,
magnetite. "

The main amphibole is colourless and monoclinic. It has a moderate
birefringence and is poorly prismatic in shape. It sometimes forms fan­
shaped aggregates. It is probably a tremolite. It occurs as almost
monomineralic aggrecates but is also associated with mica, chlorite and
macnetite. Grain size is variable but approximates 0.25 rnm.

A second amphibole is orthorhombic and forms sheaves of acicular crystals
up to 2 rom long. It is anthophyllite and is usually associated with
chlorite and magnetite.

I
The chloritic lithology consists of a masS of fine-grained platy minerals
of low birefringence and includes alteration products which are strictly
serpentines rather than chlorites. A variety of true chlorites is present
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including colourless, yellow and green types. Some of the chlorite
exl.ibit9 an anomalous blue polarisation colour between crossed polarisers
and is thns of penninite type. Antigorite is identified from its low
birefrinl;cnce and fibrous habit. Some chlorites form fine, felted masses;
others form radiating rosettes. Chlorites and serpentines qccur in both
mica-rich and amphibole-rich lithologies but are most abundant in rock
chips composed largely of opaque minerals, magnetite and pyrrhotite.

A paragenesis consisting chiefly of the latter two minerals has been
called the magnetic lithology and will be described more fully in the next
section.

•
The opaque minerals occur in granular, fibrous, bladed, massive and inter­
stitial forms and as the filling of fine veinlets. Some of the occurrences
of bladed forms are arranged as rosettes, interstitial to radiating plates
of chlorite •

Opaque minerals occur in all the lithologies present but tend to be less
abundant in micaceous and amphibolitic rocks than in chloritic and serpentine
rocks, in which they may constitute almost the whole of the rock chip.
Occasionally fine-grained siderite accompanies magnetite. Grain sizes
vary between individual particles down to 0.02 mm across to large masses
occupying almost the whole of a chip, about 3 mm across.

•
f
t

Three occurrences of minerals infrequently encountered in the chips are
noted. One occurs only in one chip and consists of a few highly fractured
grains of high birefringence and refractive index. These are possibly

___. ~he. humite_ identified in the X-ray diffraction scan but the fragments are
LoO small for optical· identific·atiOll.· The second rar,,··mineral 1S isotro·pic,
has a low refractive index and two sets of cleavages intersecting at about
90". The mineral occurs in a chip composed almost entirely of mica and
measures 2.5 mm in longest diameter. It is probably fluorite. This
mineral also occurs in other chips associated with pyrrhotite. In its
closest association it forms a rim round the pyrrhotite between the latter
and a chloritic gangue. There is a narrow reaction rim around the fluorite
composed of a yellow amorphous mineral. Fluorite also occurs as irregular
and regular patches, the latter consisting of short strips en echelon in a
fine-grained chlorite felt. In places the array of strips is curved to
produce an open foliated texture. Some patches are as much as 0.15 mm in
diameter but most are about 0.05 mm across. Pyrrhotite is usually adjacent
or in the close vicinity of the fluprite. .

The third mineral is garnet. It occurs only in one of the chips examined
as grains of only moderate crystal outline in a micaceous lithology. Grain
size is about 0.15.mID.

minerals are identified as magnetite and
and sphalerite and very minor galena.

j

I

Cassiterite was not identified postively by optical means. A few very fine
grains with high birefringence were identified as possible cassiterite but
were too small for conclusive identification. Cassiterite was identified

I
by the electron-probe.

f Mineragraphy:

~ In reflected light the main opaque

I
•. pyrrhotite with minor chalcopyrite

The magnetite consists of grains, veinlets, patches and acicular prisms
and varies in grain size, from 0.2 mm to 5 mm. Bladed magnetite forms
radiating bundles of lath-like grains, often with irregular wider patches
along their lengths. Patches of magnetite have lobate margins and are
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Often well-crys laillscd in the cent re wi th a poorly-crys talUne margin.
IndivIdual grains of magnetite are dispersed interstitially through the
silicat~ mincrali. Radiating bladed magnetite is often interstitial to

,flakes of mica.

Lar~e masses of magnetite and pyrrhotite are often crystallised together
in intimat" association. ~lasses of either or both minerals are often sub­
stantial enough to form the major part of a chip, usually with a gangue of
chlorit" or antigorite. It is this association which was referred to as
the 'm.1gnetic lithology' in the section on petrography.

The form of occurrence and grain size of pyrrhotite is similar to that of
magnetite, with the addition that in a few chips the pyrrhotite occurs as
a foliated mass.

Chalcopyrite occurs as fine-grained, irregular crystals which are occasionally
locked in gangue but usually associated with either magnetite or pyrrhotite.
Grain size is in the order of 0.05 mID to 0.005 mID.

Sphalerite often, but not always, forms compound grains with chalcopyrite.
Grain size is almost always smaller than that of the chalcopyrite and does
not usually exceed 0.02 mm.

Galena was observed at only one location. It occurred with a group of
chalcopyrite and sphalerite grains and was included within or marginal to
the sphalerite.

Electron-probe Microanalysis - PS30775:

Tin is contained in iron-bearing cassiterite. The cassiterite occurs
as extrenely fine-grained inclusions, usually about 2 to 5 pm across but
occasionally up to 20 pm in diameter, in grains of serpentine which also
contain iron oxide inclusions, in calcite and in magnetite.

The cassiterite always contains iron, up to a few percent, but does not
contain magnesium.

Tungsten was not detected during scanning by electron-probe.

Examination under Ultra-violet Light:

A few grains of scheelite fluoresced in a half portion of the head sample.
None were seen when the polished thin section was viewed under the ultra­
violet lamp.

Mineralogy of the Tin and Tungsten:

1. Tin.

The tin content of the sample is almost entirely located in extremely
finc-grained cassiterite. The electron-probe microanalysis shows
that the cassiterite contains up to a few percent of iron but no
detectable magnesium. Grain sizes are usually in the order of 2 to
5 \"" although grains up to 20 pm diameter are occasionally encountered.
The gangue is usually chlorite.

Since the conclusion in the earlier reports on samples A, Band C
(GS5619/Rl and 6129/81) had been that schoenfliesite was possibly the
major tin~bearing mineral in the ore, the mineral was carefully sought
in the samples presently under investigation. However, it was ·not



detected by optical or
in the current batch.
samples.

instrumental techniques in any of the samples
Considerable variation is apparent between

5.

The relatively low percentage of acid-soluble tin in the assay of
sample I may be contained in minerals so sparse that they were not
detected optically or instrumentally. However, the electron-probe
does not discriminate between oxides and hydroxides and it is possible
that some of the cassiterite detected may be hydrated.

2. Tungsten.

The presence of scheelite was detected both by X-ray diffraction and
by examination of the untreated sample in ultra-violet light. The
relatively low concentration of tungsten in the sample is almost
certainly contained in the scheelite.

• 3.2 Sample 2

X-ray Diffraction Scan:

233- 234 m,

Mica (biotite or phlogopite)
Magnetite
Fluorite
SeUaHe? (HgF,)
Serpentine (lizardite)

·----------Amphibolc _(_?anthophyl1.itJ~)

Unknowns

Petrography - PTS CJSSJl:

D
SD

A
A
A

___T~-A

Variations of the mica-rich lithology make up the most abundant chips
in the sample. Fluorite is comrr,on as irregular grains up to 0.15 rom
across and in patches up to 2rom across, occurring as inclusions within
masses of fine-grained mica. Sellaite (HgF,) occurs in an identical
form to fluorite and its presence has been tentatively confirmed by
X-ray diffraction. Patches of sellaite are up to 2 to 5 rom wide while ~

individual grains average about 0.5 rnm across. The finest grains are
only a few microns across but by far the most part of the sellaite is
coarser than 0.1 r.un in grain size. It occurs in a gangue of mica,
sometimes with fluorite and sometimes with'magnetite and chlorite.

The magnetite-chlorite paragenesis is less distinct in this sample than
in sa~ple I and co-exists with the mica-rich paragenesis in the same
chips. Both fluorite and sellaite are present in the paragenesis.

Very little of the amphibole-rich lithology is represented in this sample.
One chip is composed largely of amphibole and contains in addition
granular magnetite and a little sellaite.

Tin is not abundnnt in this sample and no tin-bearing minerals were
reco!:n I sed.

Mineragraphy:

Both ~~gnetlte and pyrrhotite are finer-grained in this sample than in
sample 1. No large masses are present and where the quantity of iron
mineral is high it usually consists of an open aggregate of grains in the



order of 0.05 rom across. Pyrrhotite aggregates in particular are very
irregular and !;rain margins are lobate with extensions interstitial to
the silicates.

6.

Chalcopyrite is not common in this sample but in one chip forms an
unusually coarse-grained intergrowth with pyrrhotite. Areas of'chalcopyritc
are up to 0.15 rom across.

Sphalerite was only observed at the point of -the pyrrhotite-chalcopyrite
intergrowth and the maximum grain size was 0.035 rom.

No galena was observed.

Electron-probe Hicroanalysis - PS30776:

No tin-bearing mineral was detected.

Tungsten is contained in wolframite grains, about 0.1 to 0.3 mm in diameter.
The wolframite occurs as inclusions in iron oxide phases.

Examination under Ultra-violet Light:

Only one grain of scheelite fluoresced in a half portion of the head
sample. No fluorescence was seen in the polished thin section.

~lineralogy of the Tin and Tungsten:

______ 1. Tin. _

The low tin content of the sample was not detected by optical,
XRD or EPHA techniques.

•
2. Tungsten.

./
The tungsten content of the sample,although significant, is below
the detection limit of the X-ray method. Wolframite was not
recognised optically, possibly due to its indistinctive optical
properties. The detection of wolframite by the electron-probe
and the virtual absence of scheelite shown by ultra-violet light
suggests that in sample 2 the tungsten is contained in wolframite
of moderate grain size, between 0.1 and 0.3 rom.

3.3 Sample 3'

X-ray Diffraction Scan:

Mica (biotite or phlogopite)
Serpentine (?antigorite)
Magnetite
Fluorite
Unknowns

Petrography - PTS C35532:

247-248m_

D
A-SD
A-SD

Tr

A lithology which has only rarely been encountered in this suite of
samples a 0 far is common among the percussion chips of sample 3. It
consists of mica, magnetite and a mineral with a faint brown pleochroism,
polysynthetic twinning, high birefringence, high refractive index, an
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Optic axial angle close to 90° and a positive optical sign. From the
X-ray diffraction scan it is a mineral in the series humite-clinohumite.
The extinction angle is not diagnostic since the structurally monoclinic
members of the series are optically orthorhombic. The optic axial angle
is highest in clinohumite, however, and that is probably the identity of: .­
the mineral occurring in the rocks of this suite.

The mica-rich paragenesis is again much more common among the chips than
the amphibole-rich lithology. Both coarse and fine-grained mica occur,
in different chips, the grain size of the flakes varying between a few
microns and 1 mm in length. The clinohumite only occurs in the coarse­
grained chips, where it is often more abundant than the mica.

Clinohumite and opaque minerals, dominantly magnetite, form a two-phase
paragenesis in some chips. However, mica, opaques and clinohumite
constitute a more common paragenesis. Grain size of clinohumite is
about 0.5 mm.

The chlorite-opaques lithology is represented among the chips, both
with and without mica. It is less common than the mica-rich parageneses.

The few occurrences of amphibole comprise patches'of poorly-sorted grains
mainly about 0.5 rom in length but including coarser gr.ains up to 1 mm long.
The patches occur in a dominantly chloritic lithology.

The high soluble tin content of this sample is not the result of a high
content of schoenfliesite, as was anticipated. If the sample used for
making the polished thin section is representative of the whole sample.
in which almost 1% Sn was detected, the only optically identifiable source
for it is in a fibrous red-brown mineral attached to, and contained in
pockets within, masses of opaque iron oxide.

The fibres grow from the margin of the oxide in a matrix of a chloritic
mineral of 101' birefringence and low refractive indes. Many of the chips
contain oxide with the fibrous mineral which could possibly amount to about
1% of the whole material. The fibres are too fine-grained to be identified'
optically but are possibly cassiterite. The solubility of a large
proportion of the tin in hot aqua ~egia is due either to the poorly crystalline
nature of the cassiterite, to its partially hydrated composition or to the fact
that cassiterite itself is slightly soluble in the acid and, when present as
fibres, even true cassiterite is partially dissolved.

Scheelite occurrs as two grains about 0.3 ,mm in diameter and as one patch
about 0.5 rom across containing rather irregular and fragmentary scheelite.

Mineragraphy:

Magnetite occurs as individual grains with a fairly good external shape but
an open interior, often with a sieve texture. The grains of about 0.5 mm
diameter are loosely to closely aggregated into patches 5 mm across.

Pyrrhotite occurs in forms similar to
intergrown with patches of magnetite.
interstitial to silicate minerals and
few microns across.

those of the magnetite and is often
It also occurs as ragged grains

as the filling of fine veinlets a

Pyrrhotite intergrowths ",ith Chalcopyrite are more common and coarser­
grained than in sample 2. Patches of chalcopyrite measure up to 0.5 rom
across.

Smaller patclles of sphalerite, cubanite and arsenopyrite are also intergrown
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with pyrrhotlt(. :IIILl chalcopyrite.

Electron-prohL'l~l,r"'III.1lv"15- 1'530777:

T in is contaln,'Ll in
The magnetlt~ ~r~lll~

about 20 ~m acr,'''':.
occasionally .15 high

manganiferous magnetite with a fibrous structure. ,
are about 300 to 700 ~m across. Individual fibres aie

Tin concentrations are commonly about 5% but are
as 10%. No magnesium is present.

A minor m'''Hmt of tin occurs in extremely fine-grained «5 \Jm) inclusions
of cassiterite III magnesium-iron silicate, probably chlorite.

Tungsten occurs in large grains of scheelite. in a gangue of alumino­
-,silicates •

.-'

Examination unLler Ultra-vi"let Light:

"r "cheelite fluoresced in the sample, some of them of coarse
One grain about 1 mm across and two about 0.5 mm across

the polished thin section.

Even within a "mall raLlius the composition of the are and are minerals
is very variable. The variation probably encompasses both the
radiatinf, fl!>res and the fibrous material in the massive patches of
oxide, .,.llnl}' IUI:net!te, which were found by EPMA to be the major
source of t in in the sample.

Many grains
grain size.
occurred in

Mineralogy of the Tin and Tungsten:

••

,
't

-I
I.t 1. The maj"r proport ion of the tin is contained in an iron-manganese
~ oxiLle pha"e with a fibrous structure. The electron-probe scan
• detecteLl thb mineral as part of a grain in which the fibres are,
:. masseLl. T1d~ was not visible optically. The fibrous material

---t-----·---rad iat-inl: -I n)!ll--th,,-· edges---of-opaque- mi neral s _whi chis.ext remely _
prominent whL'n vie.'eLl in transmitted light in thin section only
outcrops "n a polisheLl surface as fine points. When these were
probed with the electron beam some were found to carry substantial
tiri, others a little tin and in many the tin was below the limit
of deteclloll.

Iron and iron-m.1nganese oxides are probably the source of tin which
is soluble in boillnf: aqua regia. The small amount of acid-insoluble
tin in the ,:a:ople is accounted for by t.he presence of extremely fine
grains of cao,iterlte «5 \Jm). These grains are contained in a
magnesium-Iron silicate, probably chlorite.

2. Tungsten.

There is llttle Lloubt that the tungsten content of the sample is
contained III the Bcheel1te detected optically, by the electron-probe
and in ult ra-violet 11 ght. This is probably below the detection
limit of the X-r.1y t"c!,nl'1"e. The scheelite occurs in grains up to
nearly a ~1111~etre In Lllameter but these often consist of a mass of
finer grain" ntwut 0.0'> I:Illl in diameter. For the purposes of
beneficiation the or.' could be treated at the coarser grain size.
Gangue mln~ral8 I'lclude chlorite. mica and magnetite •

•
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The lithologies present among the chips of this sample are micaceous,
amphibolitic, chloritic and rich in clinohumite. The opaque mineral
content of the "ample as a whole is low. The chlorite-rich paragenesis
is not abundant but amphibole is more common than in the tWD samples last
described.

I
I
t

;•

3.4 Sample 4

X-ray Diffraction Scan:

Hica· (biotite or phlogopite
Scrp~lltlne (lizar4ite)
Hagne t I te
Amphibole (,.onoclinic)
Fluor ite
?Humltefclinohumite
Unkno"ns

Petrography - PIS Cl22ll:

248-249 m.

D
A
A
A

Tr
Tr

9.

A little fibrDus material round a few of the relatively sparse opaque
masses may account for the 10" tin content of the sample.

Five grains over 1 rom across fluoresce under ultra-violet light in the
polished thin "",ctiDn. The fluorescence is weak, however, and is seen
under the micrDscope to originate from masses of fine, poorly-defined
and irregularly-shaped grains which include scheelite but cDnsist largely

_. ----of- chlorite, clinohumite and -Dpaque minerals. ----Clinohumite-is-<juite ---.-----­
abundant.

Mineragraphy:

Pyrrhotite occurs as scattered grains of irregular shape and fine grain
size, about 0.005 W~, and as large irregular masses up tD 1.S rom acrDSS,
often intergrD~~ "Ith magnetite and chalcDpyrite. Pyrrhotite grains
and masses are of pODr shape and tend tD be interstitial to both magnetite
and silicates.

•
Magnetite is present as extremely well-shaped crystals about 0.35 rom
The crystals are often amalgamated intD patehes up tD 3.5 rom across.
patches have many inclusiDns of silicates, giving a sieve texture in

across.
The

places "

Chalcopyrite is usually intergro"ll with pyrrhotite in irregular grains
up tD 0.2 rom acrDSS.

More rarely it Dccurs as independent grains about 0.03 mm acrDSS.
chip chalcDpyrite fDrms a rim round pyrrhDtite which-is in contact
magnetite grains.

In one
with

Sphalerite was not recDgnised in this sample but galena wa observed as two
moderately well-shaped crystals 0.1 llUD in diameter enclosed in silicate
grains.

Arsenopyrite waS observed in one chip as a few irregular grains up to 0.25 rom
across at the margin of a mass of pyrrhDtite.
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Fine-grained interstitial material adjacent to the above material is a
sulphide or sulphosalt too tarnished for identification.

In the saine chip four grains of a pale grey-white mineral between 0.2
and 0.02 mm across were enclosed in magnetite. The mineral is soft
with a poor polbh and a surface tarnish. It has a fain red internal
reflection and a ,,'eak ani so tropism from grey to a faint brown colour.
It is possibly 7.inkenite.

1 t~ '7

mm

'1

Electron-probe Hi~roanalysis - PS30778:

No tin was detected in the sample.

'A grain of scheelite was observed, measuring 0.15 x 0.6 mm.
was free.

Examination in Ultra-violet Light:

The grain

This sample had the highest visible content of scheelite in the whole
suite. Very many grains up to 2.5 rom across fluoresced strongly.
Five grains were seen in the polished thin section. Their fluorescence
was weak.

Hineralogy of the Tin and Tungsten:

1. Tin.

The tin content of the sample is too insignificant to be detected
either optically or instrumentally without prior concentration.

2. Tungsten.
The tungsten occurs in patches containing scheelite. The patches
are up to 2.5 mm across but the individual.grains of scheelite are
varied in size, including grains below 0.05 rom. The other minerals
involved are silicates such as chlorite and clinohumite which would
probably not prevent beneficiation at the coarser grain size but
include iron oxides and sulphides which would affect any magnetic
treatment whicll might be contemplated.

3.5 Sample 5

X-ray Diffraction Scan:

Mica (biotite or phlogpite)
Magnetite
Serpentine (lizardite)
Amphibole (monoclinic)
Fluorite
Unknowns

281 - 282 m.

D
SD

A
A

Tr

Petrography - PTS C35534:

The mica-rich paragenesis is subordinate to the amphibolitic lithology
in this sample. Cllnohumite and chlorite are quite abundant and opaque
minerals moderately so. A wide range of chloritic and serpentine
minerals arc present.

Grains of schcclite. about 0.5 rom in diameter are present and probably
account for the tungsten content of tI,e sample. In one weakly fluorescent
patch about J nun across, fine grains (about 0.05 rom) of scheelite are closely
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interlock",1 "llh ~r"in9 of "mphibole of about the same grain size. The
appreCiable lin cunlent IS less easHy accounted for. No schoenniesite
has been Idcllllf1<'<! an<! only a little of the fibrous mineral which may be
a form of c"o,;i tc'r ite Is present. Tile sampling problem is always present
wi th perc""slon chipa.

A small a"'uunl of carbonate fonus a rim round one chip of almost isotropic
yellow "hlurHe.

Mineragraphv:

Magnetite occur" as large irregular masses, up to 2.5 rom across, with
lobate margins and open interior. In some chips the magnetite has the

/ fibrous I"xture encountered in sample 1. Well-crystallised magnetite
.0 is often s"rround"d by poorly-crystalline material \;ith a blue-grey

reflectivlly. Internal reflections are brown rather than red and the
material is probably goethite. Magnetite is also present as independent
grains about 0.1 mm in diameter.

Pyrrhotite is less common than magnetite and of poorer shape.

In independent grains up to 0.35 rom across pyrrhotite is interstitial
to the silicate gangue. When it occurs in masses pyrrhotite is usually
intergto..", "ith mn;;netite and sometimes with chalcopyri teo Pyrrhotite
often foo% rLn,; to magnetite grains and the reverse relationship is
sometimes observed .

•
-----"---------chalcopyrl-~-+r-no_t --abundan t-but--Occurs_as_.incluSiQns__iJLl1.:H-,))()_t.i te_ up to

0.35 mm ill Jlaoll'ter. -- ----------.-

Electron-probc Microanalysis - PS30779:

• ,.

Tin is contalne,) in fibrous, manganiferous magnetite. Tin values are
variable but aVerage about 5%. The fibrous magnetite is closely inter­
locked witl•• Illcate pllnses .

Tungsten occurs in ,;cheelite grains measuring up to 0.3 x 0.4 rom.

Examination in l'1tr.1-vlol"t I.ight:

Many schee!lte rrains fluoresced in the head sample; most were of fine
grain size th.1" In sa",ple 4, about 0.5 nun. The polished thin section
contains three ~·.ralnr. of about 0.5 rom diameter and one weakly fluorescent
chip about J =" across.

!!ineralogy of the Tin and Tungsten:

1. Tin.

The tin 19 contalned in the fibrous, manganiferous magnetite which
is not dlst Inguishllble optically from the nonnal fibrous magnetite
in the sa~ple, of ~h1ch it makes up a minor proportion.

2. Tungs ten.

Scheelil" Is Identifiable optically, by fluorescence in ultra-violet
light alld in tl,e electron-probe. It is certainly the source of the
tungsten In rll" samr!e and occurs with a silicate gangue in grain sizes
down to 0.> 1:".'. Sdl<:<'lltc-rich patches contain grains down to 0.05 mm
in dia~eler b\lt cauld be treated as one ira in.
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3.6 Sample 6 306 - 307 m.

X-ray Diffr3ction Scan:

Serpentine (lizardite)
pyrrhotite
Pyrite
Siderite?
Cald te?
Magnetite?
Mica?
Quartz?

D
A
A

Tr-A
Tr
Tr
Tr
Tr

PetrographY - PTS C35535:

The carbonate forms veins, patches and regular intergrowths with the
serpentine minerals. Grain sizes up to 0.1 mm are present.

The platy minerals include green and brown types but are mainly pale
yellow-brown and virtually isotropic. Most grains consist of a felted
mass of fine flakes but some coarser-grained and fibrous forms do occur.

. --·-cassiteriteoccurs in patches of irregular grains, .some"of .which are
0.5 mm across. It is a well-crystallised, foxy-red cassiterite and,
from the assays received, very little of it is soluble in hot aqua regia.
It occurs within serpentine minerals by itself or associated with
magnetite.

unlike any of the samples previously described. The
only of serpentine, chlorite, carbonate and opaque

This sample is
chips consist
minerals.

.
"

No schoenfliesite was'':Ldentified and no tungsten-bearing mineral was seen.

Hineragraphy:

Neither magnetite nor pyrrhotite are well-shaped in this sample. They both
form irregular, rather poorly crystalline masses with an open, skeletal
texture, and are also present as the filling of an irregular, branching
system of veinlets of various widths. Both minerals are closely intergrown
in places and inclusions of Olle" occur within the otn"er;"A'paler, less"-'
anisotropic pyrrhotite is present as independent grains and as rims to
darker pyrrhotite.

Chalcopyrite is also intergrown with pyrrhotite. Grains of about 0.1 rom
occur within and at the margins of pyrrhotite grains' in veins and patches.

Sphalerite is abundant in this sample, more abundant than chalcopyrite
and much more abundant than was encountered in the samples previously
described. It occurs in'many of the chips with both magnetite and
pyrrhotite but not attached to either. It forms irregular, open patches
up to 1 mm across and contains oriented inclusions of both chalcopyrite
and pyrrhotite. The inclusions have probably exsolved from the sphalerite
and measure between 0.01 and 0.001 rom in length.

Marcasite occurs at one point as fairly well-shaped crystals up to 0.35 mrn
across.



1:)0
, "

Electron-prolle Hicroanalysis - PS30780

Tin is contained in fine-grained «10 ~m) inclusions in serpentine,
associated with similarly fine-grained iron oxide inclusions. : Because
of the spread of reflected electrons· it is not possible to detennine
whether excited magnesium radiation originates from the extremely fine­
grained tin-bearing particles or from the surrounding serpentine. In
view of the high proportion of acid-insoluble tin in the sample, the
small inclusions are probably cassiterite rather than schoenfliesite.

No tungsten-bearing phases were detected in the sample.

Examination under Ultra-violet Light:

A few grains of scheelite fluoresced under ultra-violet light in the
head sample. The scheelite content appears to be of the same order
of magnitude as that of sample 1. No fluorescent grains occurred
in the polished thin section.

~lineralogry of the Tin and Tungsten:

1. Tin.

The tin occurs in micron-sized particles, ~hich are probably
cassiterite, contained in a serpentine gangue. The small
amount of acid-soluble tin could possibly be contained in
schoenfliesite but is perhaps more likely to be in the iron­
manganese oxide phase.

2. Tungsten.

13.

The low tungsten content of the sample is contained in rare
grains of scheelite •

., .. -

4. COMMENT

The most prominent feature of the samples is their diversity. Not only
do the litholgical characteristics vary from sample to sample but also the
nature of the tin-bearing phases and, to a lesser extent, the tungsten-bearing
phases. Considering also sample A which was described in Report GS 5619/81
and samples Band C, described in Report GS 6129/81, the tin-bearing minerals
so far identified comprise:

1. Cassi terite.

2. Iron-bearing cassiterite.

3. Schocnfliesite •.
I· 4. Iron-manganese schoenfliesite.

5. Tin-bearing iron-manganese oxide.

• The suggestions made on the basis of the investigation of the earlier
.• tches of sample:;, that schoenfliesite is the major tin-bearing mineral, are
W longer valid in the light of the present investigation. The diversity of
I'
.:~ tin-bearing phases, together with the extremely fine grai~ size of many of
·;co::>, presents considerable metallurgical problems.
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There app"ar to be two main approaches to the problem but both are likely
to involve hillh costs. The first is to mill extremely fine and attempt to
separate different tin-bearing fractions by physical beneficiation methods.
The second is to try and extract the tin hydrothermally or pyrometallurgically.
A programme of metallurgical tests could be formulated to investigate these
possjbilities if required .

AlthoUl;h there is a general tendency for the tin minerals to be associated
with either pyrrhotite or magnetite, the association is neither close nor
consistent enollgh to guarantee a good recovery based on the magnetic separation
of a coartie-l;raill"d rougher concentrate followed by further milling and a second
magnetic separation of a non-magnetic tin concentrate. It is possible that both
the tin-bearing iron-manganese oxide and the iron and manganese-rich schoenfliesite
have strong, but different, magnetic susceptibilities.
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PETROGRAP~~ OF A TIN-BEARING SKARN

1. INTRODUCTION

A further six samples of a tin, tungsten and zinc-bearing skarn were
received from Renison Limited with a request for petrographic descriptions
and identification of the host minerals of the tin and tungsten and their
relationship with the rest of the paragenesis.

2. PROCEDURE

, Samples of chips of +10 mesh and -18+72 mesh were riffled out of portions
of each sample and were mounted in epoxy resin. Polished thin sections for
microscopic examination were prepared from the +10 mesh chips and polished
mounts from the -18+72 material for electron-probe microanalysis. Each

... sample was scanned for ari hour by electron-probe microanalysis.

Specimen and polished section numbers are:

PTS No. PTS No.

Bl 44770 B4 44773

B2 44771 B5 44774

B3 44772 B6 44775
. ----------------------- ----------_._- ---~-----....,.-----_._-----._-------- ---------_._--------- --- ..~-

3. RESULTS

Petrography:
The rock chips in this sample are largely of the types identified
previously as the chondrodite-humite lithology and the carbonate
lithology.

•
Sample: Bl; PTS44770

3.1 Hicroscopic Examination

123.5 - 126.5m

The mineral which is probably clino-humite occurs occasionally as
strongly zoned and almost euhedral crystals up to 4 rom long but
occurs more commonly as highly fragmented and altered grains down
to about 0.1 rom across,closely interlocked with opaque and isotropic
amorphous material. This type of lithology also contains quite
abundantly a mineral of low birefringence which forms rosettes and
cruciform shapes which are like a four-fold twin. It is probably
sellaite but might be unusually well-crystallised antigorite.

The second, less abundant, major lithology consists of a carbonate which
is probably magnesite.· Grain size is normally less than 0.1 rom but
occasional crysalts are up to 0.5 mOl across. It is closely crystallised
with opaque and amorphous minerals.

Rarer minerals include fluorite which in one chip occurs as a single
crystal 1. 2 mm in diameter. It is bordered by a rim of sellaite up to
0.5 mm thick which has, in part, a fibrous habit.
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A second accessory mineral which is more abundant than fluorite, and
more significant economically, is sphalerite. This occurs as large,
irregular grains and patches which are probably of replacement origin.

The coarsest grain measured was 2.7 rom across.
entirely of sphalerite.

Two of the chips consist

Mineragraphy:
The reflecting minerals in this sample are radically different from those
identified earlier in samples from this suite.

A few small, irregular grains of pyrrhotite are present, both as independent
grains in silicate gangue and as fine inclusions in sphalerite but the large

-' masses of pyrrhotite observed in other specimens are absent from sample Bl.

The major sulphide phase is the sphalerite. It is a deep red-brown colour
in transmitted light, in places so deep as to be almost opaque. In reflected
light it is strongly' reflecting and only shows red-brown internal reflections
at edges and along fractures. Two types of oriented inclusions about 0.02 rom
long are present; the first is brownish and anisotropic and is probably
pyrrhotite, the second is creamy-yellow and anisotropic and is probably
cubanite. There is a gradation in colour between the two types of inclusion )0
and the amount of copper present is probably somewhat variable.

The second most abundant sulphide is pyrite. It occurs as irregular and
fragmented grains up to 1. 5 nun across. In some chips the pyrite is poorly
crystalline, in others it is slightly anisotropic and is possibly tending

-- --~------- -----toward s ---the -marcas i te- ii-true t ure...---~~--- -----~~.. ~ ~ "_. ~ .. .__ .. __._

•

Chalcopyrite is not abundant but forms large, irregular, skeletal and
fragmented masses in.a few chips. One irregular patch associated with
poorly crystalline pyrite measured over 2 rom across and in one chip thin
stringers of chalcopyrite in fractures and along grain boundaries of silicates
occurred discontinuous for 1.3 nun.

Within the large patch of chalcopyrite which, as mentioned above, is
associated with poorly crystalline pyrite, there is also a small patch of
arsenopyrite about 0.2 nun across, consisting of irregular and interlocking
grains about 0.05nun across.

No tin or tungsten-bearing minerals were identified optically.
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Sample: B2j PTS44771 160-162m.

•

•

Petrography:
The clino-humite lithology is the only-one represented in these chips.

Accessory minerals are sellaite, in 'grains up to 1.5 mm in diameter with
acicular inclusions, and a ,little carbonate, probably magnesite, in grains
up to 2 rom in diameter.

Mineragraphy:
The reflecting minerals, sphalerite, cubanite, arsenopyrite and chalcopyrite
occur occasionally in this specimen. In one chip all four minerals occur
closely interlocked in a single patch 0.3 rom across included in silicate
gangue. More often the sulphides occur as scattered; irregular grains.
They are not abundant.

/

Even rarer are a few fine grains of pyrite about 0.05 rom across.

No tin or tungsten minerals were recognised •
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Sample: B3; PTS44772 211· 214 m.

•

Petrography:
Clino-hum.i·te is again the dominant mineral in these chips but there i,!
a large amount of isotropic to very weakly birefringent material which
includes flurite and sellaite and also, probably, antigorite.

Carbonate is not abundant in the specimen but there· is a considerable
amount of opaque material.

Mineragraphy:
The reflecting minerals in this specimen mark a return to the lithologies
encountered in batches of samples described in earlier reports. Large
masses of pyrrhotite and magnestite are abundant. Pyrrhotite occurs
as irregular masses, often intergrown with magnetite, up to 0.5 mm across.

/ Magnetite includes the fibrous forms which were evident in specimens
described in other reports and with which the tin-bearing phase has been
identified •

Arsenopytie, closely crystallised with pyrrhotite in one chip, pyrite
with pyrrhotite in another and a few grains of sphalerite in a third chip
are accessory sulphides.

_._-----_. __._._._---;--------------._--------~-~------- _.- -_._.~- -----------------

./

•



Sample: B4j PTS44773 214-21Bm.
"\1' \j'

5.

•

Petrography:
The transparent minerals in this sample are of a type which occurred in
samples described earlier. The clino-pumite and sellaite lithologies
are still present but are less dominant and subject to much replacement.
The magnetic, antigoritic and, particularly, the amphibolitic lithologies
have become more important in this specimen. The amphibole is tremolite
and consists of bundles or sheaves of ragged, altered, lath-shaped crystals.
It is partly replaced by opaque material in many of the chips.

A--little· carbonate is present, some of it with colloidal textures.

Mineragraphy:
/ In reflected light the three iron phases, magnetite, pyrrhotite and pyrite

are virtually the only reflecting phases present. Of these, magnetite
is the most abundant and occurs as irregular masses, as mosaics of almost
euhedral grains and as sheaves of radiating fibres. Pyrrhotite occurs
as scattered, skeletal grains and as patches within masses of magnetite.
A few occurrences of fibrous pyrrhotite were observed among patches of
fibrous magnetite. Pyrite occurs as a patchy replacement of pyrrhotite,
often observed with magnetite as well, and as masses of monomineralic
pyrite. It is also present as a filling of fractures and grain boundaries
in silicate rock.

A few grains of chalcopyrite about 0.02 rom across, scattered sparsely
through one chip, represent the only other reflecting mineral •
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Sample: B5; PTS44774 21B-n2m,

6.

Petrography:
The clino-humite lithology is again substantial in this ~ample. Other
lithologies present are the tremolitic, the ailtigoritic and the magnetic.
Much of the mineralogy is obscured by fine-grained and patchy opaque material.

Mineragraphy:
Magnetite occurs in'irregular masses up to 0.5 mm in diameter but is more
common as bundles of fine-grained fibres and fine dusty particles arranged
in rectangular and irregular patterns.

Pyrrhotite is less common and occurs in a similar way to the magnetite.
Patches of pyrrhotite often occur within areas of magnetite.

/ Pyrite is less common still and occurs as fine inclusions and patches
within grains of pyrrhotite and as the filling of fine veinlets in one..
chip composed of fine-grained antigorite and ragged magnetite and
pyrrhotite grains and fibres.

The host minerals for tin, tungsten and zinc were not identified optically.

- ------------------------------

,
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Sample: B6j PTs44775 222-227m.

,.._,

•

Petrography:
The clino-humite lithology is dominant in this sample but has been
strongly replaced by opaque material along grain boundaries and fractures.
Chips of tremolite rock carry a great deal of opaque. material, some of
it in very fine acicular forms. Antigorite rocks also contain opaque
material.

Mineragraphy:
The dominant reflecting mineral is magnetite, in massive, patchy and acicular
form. Pyrrhotite is much less common and occurs as irregular patches in a
few of the chips and as occasional patches within magnetite. Py~ite occurs
sparsely as fine-grained inclusions and patches within pyrrhotite grains •

../ In one chip a few irregular grains of chalcopyrite about 0.05 mm across
are interlocked with pyrrhotite grains.

In another chip a few grains of arsenopyrite about 0.02 rom across occur
in a group in the absence of any other sulphide.

No tin, tungsten or zinc host minerals were identified.
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3.2 Electron-probe Microanalysis

Sample: Bl

Sample: B2

Sample: B4

Sample: B5

Sample: B3

No tungsten was detected.

Tin was detected in both cassiterite and schoenfliesite in this sample.
Cassiterite grains were included in spongy magnetite and varied between
2 ~m and 20 ~m in grain size. Schoenfliesite grains were contained in
the same material and measured about 10 ~m in diameter.

Neither tin nor tungsten-bearing minerals were detected by EPHA.

Tin was detected in schoenfliesite grains about 10 ~m diameter.
The schoenfliesite contains about 1.5% manganese but no iron above
the detection limit of about 200 ppm. The particles of schoenfliesite
were included in and between the fibres of a mass of fibrous magnetite.

Neither tin nor tungsten-bearing minerals were detected by EPHA.

/
_..~~

Many grains of scheelite fluoresced brightly in the head sample but
none were observed in the polished thin section.

No scheelite observed.

No tungsten was detected in the sample.

Sample: Bl

Sample: B2

In this sample tin is present as cassiterite in grains between 1 \lm and
10 \lm in grain size, included in patchy and acicular magnetite. Tin
values were also detected within the magnetite itself. The distribution
of tin was patchy and uneven and might be due either to a variable
concentration in solid solution in the magnetite or to the presence of
groups of inclusions too fine ·to beresolved by ...the.electIo.n _beam_(?J~~~~ _
1 \lm across).
No tungsten was detected in the sample.

3.1 Examination in Ultra-violet Light

The untreated samples and the polished thin sections were examined under
an ultra-violet lamp with the following results:

Sample: B6

-~- --fin- was' again detected as both- cassiterite; -'in-grains-abou[-lO llm in -- - .. _-­
diameter, and schoenfliesite, in grains between 2 ~m and 20 ~m in diameter.
Both tin minerals were included in magnetite.
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These are probably
an ealier batch ef
thin Section.
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Many grains of scheelite were observed in the head sample but' theSe
were of the poorly-fluorescent, probably fragmented type. No scheelite
was observed in the polished thin section.

A few grains of-peorly-fluorescent scheelite were observed in the
head sample but none in the section •

A few grains of poorly-fluorescent scheelite were observed in the
-head sample but none in the section.

~ few grains of scheelitc fluoresced dully.
-- fragmentary grains such as were observed in

samples. No scheelite was observed in the

.-/

Sample: B6

Sample: B4

Sample: B5

Sample: .. B3
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