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SUMMARY

The Shell Company of Australia Limited entered into a Joint Venture

with the Broken Hill Proprietary Company Limited on E.L. 10/80,

Great Pyramid on 3/8/82. This report summarizes previous work on

the Great Pyramid prospect and outlines work completed by S.C.O.A.

between 3/8/82 and 1/9/83 (summaries Tables 1 and 2).

The Great Pyramid tin prospect consists of closely spaced, NE

trending, cassiterite-bearing open fractures hosted by intens1y

silicified deep water turbidite sediments of the Mathinna Beds

(Silurian/Devonian in age). Fracturing and veining on Pyramid

Hill is shown to be related to regional stress patterns and the

silicification and mineralization presumably related to an under­

lying tin-bearing, late stage differentiated granitoid of the

Blue Tier Batholith (Late Devonian in age).

Three mineralized blocks have been outlined by drilling (North,

South and Brock's Blocks), with three major controls on mineral-

ization:

I
I
I

1.

2.

3.

A WNW gross trend parallel to a silicified sediment ridge

and central WNW trending major fault.

NW trendigg sandstone/quartzite beds.

NE trending fractures.

I
I
I
I
I
I

The distribution of tin is highly erratic. Tin concentrates,
preferentially in fractured sandstone/quartzite units which are

frequently separated by low grade siltstone and shale beds.

Geostatistical studies have highlighted several uncertainties

inherent in the drill testing of Pyramid Hill. As a result no

real confidence can be placed on tin grade estimates and clearly

bulk testing is required to accurately define grade.
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Ore reserve estimates using previous drilling and adit sampling

data indicate possible reserves of:

a) 4.1mt @ 0.31% Sn (Aberfoyle, 1972 - based on cross-sections -
percussion holes)

b) 4.1mt @ 0.2270 Sn (BHP, 1981 - using a triangulation method
all data)

c) 3.3mt @ 0.2670 Sn (BHP, 1981 - extrapolating a rectangular
method used on 170m Level - all data)

d) 2.8mt @ 0.225% Sn (Shell, 1983 - Inverse distance squared
method - Aberfoyle Percussion holes)

e) 2.9mT @ 0.212% Sn (Shell, 1983 - Inverse distance method ­
Aberfoyle percussion holes)

The deposit has neither been closed off laterally or at depth

leading BHP (1982) to estimate a possible deposit of 10mt @ 0.2

to 0.3% Sn (20,000t and 30,000t of contained tin respectively).

Only preliminary metallurgical test work has been completed to date.

Initial results indicate that the Great Pyramid ore is ammenable

to gravity separation with estimated total recoveries of between

40% and 60% tin depending on project economies.
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INTRODUCTION

The Great Pyramid licence E.L. 10/80 covers an area of 12

sq km centred on Pyramid Hill, 6 km NW of Scamander, NE

Tasmania. (Fig. 1 & 2).

The Shell Company of Australia commenced exploration on

E.L. 10/80 in August, 1982 having entered into a Joint

Venture Agreement with the Broken Hill Proprietary Co.

Ltd. on the 3rd August, 1982. Shell is required to match

BHP expenditure in the licence area (between 21/7/80 and

3/8/82) to earn a 50% equity.

Arenaceous and argillaceous sediments of the Mathinna Group

(Silurian/Devonian age) outcrop in the licence and are

traversed by thin NE trending dolerite dykes of uncertain

age. ,The presence of intrusive granitoids belonging to

the Blue Tier Batholith (Upper Devonian age) are inferred

at depth.

Two styles of mineralization have been reported in the licence:

1) fault-related copper (Dunns and Ringarooma Prospects),

copper-tin (Orieco Prospect), and arsenopyrite (East Pinnacles

Prospect) and 2) fracture-related tin mineralization (Great

Pyramid and West Pinnacles Prospects).

Exploration has centred on the Great Pyramid tin deposit

which was first discovered in 1909 by Charles Cheshire who

panned cassiterite in streams draining Pyramid Hill. The

prospect has been explored by adits, shafts, percussion and

diamond drilling.

This report details work completed on the Great Pyramid prospect

by the Shell Company of Australia between 3/8/82 to 1/9/83.
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Previous Exploration

Mining interest in the Great Pyramid prospect stretches

back to 1909. Exploration activity between 1909 and

1980 is outlined in a BHP company report, "Specification

for Exploration of the Great Pyramid Mine E.L. 10/80,

NE Tasmania", by R. Hine and A.Goode, May 1980, and

summarized in Table 1. Work completed by BHP between

21/7/80 and 3/8/82 is recorded in 4 reports (Ranson,

1980, Steele & Hine, 1981, Steele, 1981 & 1982) and

summarized in Table 2.

Fifteen adits were driven into the east and west sides

of Pyramid Hill on two main levels by Great Pyramid

Tin Mines N.L. (1909 - 1911) generally parallel to the

mineralized fracture set. Several shafts were sunk.

Spasmodic channel sampling of the adits and rock chip

sampling of shafts and trenches was completed. Work

was discontinued due to the low grades encountered.

Between 1964 and 1965, BHP drilled 26 open spaced

(50m to 6Om) percussion holes, 3 of which intersected

"significant" mineralization (> O. 2% Sn). One diamond

hole was drilled tctest mineralization in the North

adit area and a ground magnetic survey was completed.

A serious attempt to outline and define the tin resource

on Pyramid Hill was made by Aberfoyle/Paringa between

1969 and 1974. A total of 137 vertical percussion

holes were drilled on a closely spaced grid (15m x 30m)

with hole dept~ upto 45m, a total of 5000m of drilling.

This drilling outlined 3 mineralized blocks, the North

and South blocks centred on Pyramid Hill with grades

in exce~s of 0.3% Sn. 6 vertical diamond holes were

drilled in the Cadit area (South Block) SW of the summit

(a total of 666m drilling) with best intersections of

41m at 0.4% Sn and 33m at 0.38% Sn. Ore reserve calculations
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outlined a possible reserve of 4.1mT at 0.31% Sn.

In 1976 to 1979 the Tasmanian Mines Department

drilled 4 inclined diamond drillholes (_600
) on the

SW side of the hill to test the mineralization

around Cadit (South Block). 710m were drilled with

the holes placed roughly parallel to the mineralized

fracture set (0500
).

Exploration by BHP between 21/7/80 and 3/8/82 included

emplacement of a surveyed grid with soil sampling at

25m by 50m intervals and the -40# soil fraction

analysed for Sn, W0
3

, As, Cu, Pb, Zn and Ag. The

grid was mapped at 1:1,000, adits were logged at

1:200 and a structural synthesis initiated. 13 inclined

diamond/percussion drillholes (_700 and _600 to 1200
)

were drilled (a total of 1229m) across the hill. Ore

reserves were recalculated using all the available

data to give a deposit of 4.1mT at 0.22% Sn (triangul­

ation calculation method) or 3.3mT at 0.26% Sn

(extrapolating a rectangular area of influence method

made on 170 level). BHP suggested that at least 5mT

of untested ground lies adjacent to drilled areas.

Analysis of the sludge samples from BHP diamond drilling

indicated a significant tin loss presumably from friable

fracture zones, downgrading the assay result by as much

as 20%. Parallel diamond and percussion holes drilled

1m apart indicated that diamond drilling may downgrade

the tin content by as much as 50%. It is clear that

the reliability of assay results from drilling on
•

Pyramid Hill is questionable, which led BHP to conclude

that bulk sampling is required to accurately test the

deposit.

4 bulk samples (each ~ tonne) were collected from North,

C, 2SLL and 2NLL adits for metallurgical testing at



GREAT PYRAMID - SUMMARY OF PREVIOUS EXPLORATION

TABLE 1
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-geological mapping, -discontinuous. narrow inter-
surface and underground sections of Sn to 0.56%.

-ground magnetics -narrow intersection of massive
-1 DD hole. sulphides + 1.3% 5n in DDH.
~26 open holes -concluded not economic

sub

-Ministerial Reserve declared
(l976)

-holes drilled for stratigraphy
- parallel to vein set. 5n up
to 0.60%. .

-narrow intersection of massive
sulphides + 2.8% 5n in ~D3.

-incomplete soil data
-concluded 4mT at .3%5n.
economic

RESULTS/COMMENTS

-grades from larger samples
consistently higher than
previous samples.

-production: 1928 ;33 ,-34 and
1936 totalled 331 tons of ore,
5.379 tons of concentrate ­
equiv to .88%5n recover~ grade
(poss 1.5%5n feed grade).

-as above.

-Adit sampling sporadic/
incomplete.

-Work halted due to low
grades.

-4 DD holes

-sotl sampling (5n,Cu)
-geological mapping
-6 DD holes
-137 open holes, grid
dl'i 11 ed

-ore reserve calculation

-small bulk sampliQg
from richer old
workings:

-minor mining and
milling (from North
adit and drive).

WORK COMPLETED

-some dri~ing of
crosscuts.
~sporadic resampling
and sampling of adits.

-Exploratory tunnelling
and shaft sinking.

-Mit sampling.

YEAR

1976-8Q

1969-74

1957 and
1963

1964-65

1909-11

1925-36

1914

Tas Mines Dept

Paringa Mining
and Exploration
Co-Aberfoyle
Management

BHP Co ltd

Tas Mines Dept

Mr HAulich

Great Pyramid Tjn
Mines N.L.

Troy Tin Syndicate

\

I COMPANY

•••••••••••••••'

•'.
•••
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COMPANY

M.Roach &
J.5. Robertson

Mr Espie &
Mr Murrison

Mr Mackennott
LZ. Co of Aust
Mr L Price & .

Mr H.D.L. Palmer

Geophoto Resources
Ltd

YEAR

1920-25

1925-41

1957(1)
1-1962
1964-68

1968-74

WORK COMPLETED

~
~
) Leases were held but
) no work recorded.

~

-costeaning, rock chip
sampling

505012

RESULTS/COMMENTS

-Sn range .05-1.18%5n
-held area immediately
surrounding deposit - no
rights to explore mine
itself.



GREAT PYRAMID - B.H.P. EXPLORATION 21-7-80 to 3-8-82
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13. Hons. student project in the Great Pyramid area - P. Viney, 1981.
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Literature review - compilation.

Surveyed grid 600m x 1000m and old workings.

Soil sampling (25m grid E-W by 50m) -40# fraction assayed
for Sn, W0

3
, Cu, Pb, Zn, Ag.

Geological mapping of grid 1:1,000 and underground workings
1:200 including structural and fracture density analysis.

Ground magnetic survey at 5m intervals on 50m line spacing
and 10m line spacing over selected areas.

Rock chip sampling on surface of the NW trending fault zone.

Drilling programme - 13 holes - 1229m - core logged, assayed
+ sludge assays.

Petrological study of 30 samples from underground workings
and surface exposures and 68 samples from drill core.

Underground sampling in 2NLL adit

a) 35 x 2m channel samples 30-40 kg each

b) 4 bulk samples (~ tonne each) for metallurgy.

Ore Reserve Estimates

a) Triangulation - all available data.

b) Rectangular areas of influence level 170 and extrapolated
to the whole deposit.

c) Recalculated using estimates of tin lost in sludge.

An aeromagnetic survey was flown over both E.L. 10/80 and
the enclosing licence E.L. 12/78, Scamander.

E.L. 10/80 was also covered by a dighem survey.
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1.2

BHP laboratories in Whyalla. Head grades of 0.5%,

0.3%, 0.65% and 0.35% Sn were recorded respectively.

Problems with the testwork followed initial over­

grinding. The remains of the 2NLL adit channel

sample were submitted to the Tasmanian Mines Department

laboratories in Launceston for further tests.

BHP recognized two types of ore - oxide ore consisting

of cassiterite/Fe-oxides and sulphide ore composed

of cassiterite/arsenopyrite/pyrite/pyrrhotite/galena/

sphalerite/chalcopyrite. Complications in the

separation of cassiterite from the sulphide ore were

anticipated.

Exploration Philosophy & Objectives

Exploration on Pyramid Hill will be aimed at proving

up a bulk low grade tin deposit suitable for open cut

extraction. Previous work has outlined a resource of

4.0mT @ 0.3% Sn (Aberfoyle/Paringa), 4.1mT @ 0.22% Sn

(BHP) and 3.3mT @ 0.26% Sn (BHP extrapolated) contain­

ing an estimated 12,000t, 9,000t and ~600t of contained

tin respectively. The deposit remains undefined both

laterally and vertically although indications are that

grades decrease with depth. BHP estimated a further

5mT of potentially mineralized ground adjacent to

drilled sections. There is apparently potential for

a reserve of 10mT grading between 0.2% and 0.3% Sn.

The tin grade of the Great Pyramid prospect can be

considered marginal. The highly erratic nature of

cassiter~te distribution and the inaccuracies inherent

in the drill sampling of low grade tin deposits has

led to considerable uncertainty of true tin grade.

Further exploration should include bulk sampling in

an effort to define the average tin grade in areas



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1.3

-5-

505015

included in the calculated reserve estimates, and

further drill testing to define the limits of the

deposit.

A regional evaluation should be undertaken to test

the possibility of further low grade tin deposits

which may be combined with the Great Pyramid reserve

to form an economic resource.

Summary of Work Completed

1. Re-evaluation of previous exploration data and

published works.

2. Structural analysis based on the Pyramid Grid

involving bedding, cleavage, joints, fractures,

faults etc. with specific emphasis on fracture

orientations.

3. The grid was remapped at 1:1,000 during the

structural study.

4. A structural plan of the hill was completed and

three cross-sections drawn (orientated 0500
).

5. A geostatistical study was completed and a computer

based ore-reserve estimate made using Aberfoyle

percussion drill data only.

6. Level plans used in the computer based ore reserve

estimate were contoured with respect to tin grade

to define the shape of mineralized areas.

7. N, ISLL and cadit were channel sampled based on

lithological divisions. The adits were geologically

mapped at 1:200 scale.
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8. Ground magnetic data collected by BHP was evaluated

and modelled. The effects of the dolerite dyke

which crosscuts Pyramid Hill were removed.

9. Metallurgical work on 2NLL adit channel bulk

sample continued at the Tasmanian Mines Department

Laboratories in Launceston.

10. An M.Sc project involving petrological, fluid

inclusion and geochemical studies on Great Pyramid

and surrounding mineral deposits in the Scamander

mineral field was initiated. (Gavin Plummer ­

LaTrobe University, Melbourne).

REGIONAL GEOLOGY

Sedimentary rocks of the Mathinna Group form the major rock

type in the area. (Figs. 1 and 2). Siltstones and shales

predominate with intercalated sandstone units. The sediments

were deposited in deep water environments by turbidity current

activity. No carbonate rocks occur in the sequence. The

occurrence of rnonograptids suggests a Silurian/Devonian age.

The Mathinna Beds were folded during the Middle Devonian

Tabberabberan orogeny which produced NW trending tight folds

with steep axial surfaces and long planar limbs - folds

plunge gently to the SE. NW - SE and NE - SW faulting and

fracturing are related to fold deformation. Mathinna Bed

sediments in the Upper Scamander area generally strike NW

and dip and young to the SW.

Mathinna Bed rpcks were intruded by granitiods of the Blue

Tier Batholith during the Upper Devonian (Fig. 2). Several

stages of granitoid intrusion are represented in the Scamander

/St. Helens area. Early intrusives include the pyroxene ­

hornblende granodiorite of the St. Mary's Pluton in the south
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and ~he hornblende - bio~i~e granodiori~es of ~he S~. Helens

Plu~on and ~he Scamander Tier Dyke. In~rusion of bio~i~e­

bearing adamelli~es of ~he Poimena and M~. Pierson Plu~on

followed wi~h ~he la~e s~age forma~ion of ~he Cons~able

Creek ~wo mica grani~e shee~ in ~he roof zone of ~he M~.

PIerson Plu~on. The Cons~able Creek Shee~ is believed ~o

be a fla~-lying, la~e s~age differen~ia~ed ~wo mica,

~ourmaline-bearing grani~e, which is known ~o con~ain ~in

mineraliza~ion. Unroofing of this grani~e shee~ ~o ~he nor~h

during Qua~ernary and Recen~ ~imes has led ~o ~he accumula~ion

of sporadic alluvial ~in concen~ra~ions. The dip of ~he

sou~hern con~ac~ of ~he Cons~able Creek grani~e is shallow

(100 ~o 150) sugges~ing ~ha~ i~ underlies ~he Ma~hinna Beds

to ~he sou~h. In~rusion of ~he Blue Tier Batholi~h is

considered passive (Groves e~ aI, 1977) wi~h a narrow

con~ac~ me~amorphic aureole represen~ed by recrys~alliza~ion

and me~amorphic spo~~ing.

Mineraliza~ion in ~he Scamander area is generally confined

~o quar~z/sulphide lodes wi~hin faul~s, veins and frac~ures

in Ma~hinna Bed sedimen~s. A me~al zona~ion from W0
3

/Mo

~o Cu/Sn and Ag/Pb/Zn wi~h increasing dis~ance from ~he

Cons~able Creek con~ac~ has been iden~lfied by Groves (1972)

(Fig. 3). This mineral zona~ion implies a progressive

increase in dep~h ~o grani~e (Cons~able Creek Grani~e?) ~o

~he sou~h.

GEOLOGY

The Grea~ Pyramid prospec~ is associa~ed wi~h a ridge of

silicified Ma~hinna Bed sedimen~s which ~rends NW - SE from

~he Baden Pow~ll/Carson de Beers W03 /Mo prospec~s close ~o

~he grani~e con~ac~; ~o ~he Nor~h Scamander Pb/Zn/Ag prospec~

by ~he Scamander River (Fig. 3). The sedimen~s on Pyramid

Hill are in~ensely silicified wi~h coarser uni~s frac~ured



A dolerite/diorite dyke of uncertain age was intruded along

a ,highly fractured zone in the centre of Pyramid Hill (Fig. 4).

and veined. Fine sediments are folded, cleaved and contorted.

Cassiterite occurs in NE - SW trending fractures which

predominate in the coarser sediments.
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Lithology

The sediments in the Upper Scamander area consist of

siltstones and shales with interbedded sandstone units

(one grit horizon is recognized on Pyramid Hill).

Lateral facies changes are not observed on outcrop

scale however can be inferred over distances of 100's

of metres; Bedding is often narrow with graded units

from sandstones or siltstones to shale. Bedding

contacts are generally planar however erosive bases,

flute casts and load structures indicate wayup.

Small scale lunate and planar current ripple cross­

strati£icationate recognizable in fine sandstones

and siltstones.

The lack of marker horizons and the fine scale of

bedding in the Mathinna Beds has led to difficulties

in mapping. Geological mapping has been based on the

following divisions, made at outcrop scale.

<90% Sandstone

50 - 90% Sandstone

Intercalated sandstones/siltstones/shales + siltstones.

50 90% Shales

>90% Shales
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Pyramid Hill is dominated by sandstone lithologies

(Refer plan D/LH 01/538). Sandstone units are generally

thicker and more common than in other parts of the

Scamander area. Siltstones and shales are sheared and

cleaved tending to pinch and swell to accommodate

folding.

I 3.2 Structure Folds

I
I
I
I
I
I
I
I
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I
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Most beds on Pyramid Hill are steeply dipping trending

NW - SE and dipping SW. Folding is common. The

dominant structure is an antiform centred on the top

of the hill with an associated synform to the north

(fold wavelength approx. 250 to 400m) (Refer plan

D/LH 01/540). The antiformal hinge zone is faulted by

a WNW - ESE fault which dips steeply NE. Numerous

minor folds (fold wavelength approx. 50 to 100m) are

superimposed on this major structure. Small scale

folds (fold wavelength approx. 1 to 5m) are observed

in outcrop. Stereonet projection plots of bedding

(Figs. 5 to 11) indicate that fold axes generally

trend NW and plunge gently to the SE. The fact that

the majority of beds strike NW and dip SW implies that

all folds on Pyramid Hill are superimposed on a much

larger structure which has an antiform to the NE.

Contrary to previous work (Ranson, 1980) both the

North and South Blocks of Pyramid Hill contain folds

(fold waveleng~hs approx. 50 to 100m) (Plan D/LH 01/540).

On North Block folds plunge 23 0 (aver.) to 1300 (Fig.

5) in contrast to folds on South Block which plunge

400 (aver.) to 1800 (Fig. 6). Competent quartzite

units of intercalated shales, siltstones and sandstones

across the entire hill contain tight cylindrical folds

with long planar limbs, steep axial planes (striking

NW, dipping steeply SW) and may have curved hinge zones

(D/LH 01/540, 539). These folds may die out along



I
I
I
I
I
I
I
I
I
I

-10-

505020

strike at the boundary between shale/siltstone/sand­

stone and thick sandstone/quartzite units. This type

of folding is common when competent rock units and

intercalated less competent beds are folded in res­

ponse to regional stresses. Flextural slip is the

common fold style on Pyramid Hill with characteristic

faults parallel to fold limbs showing near vertical

slickensides and typical smokey quartz tension gash

features developed in competent rock units normal to

bedding.

Cleavage is developed in shales and siltstone units.

Cleavage planes generally trend NW and are either

parallel to bedding or dip NE. Bedding/cleavage

intersections are difficult to meaSure however, measure­

ments by Groves (1972) suggests that cleavage is

related to NW - SE trending folds.

A structural synthesis of fractures and veins on

Pyramid Hill has led to the identification of 4 phases

(summarized in Fig. 11).

Minor folds plunging 700 to 800 towards 2200 to 2400

were recognized and are attributed to a minor late

stage buckling event (Fig. 7).
I
I
I
I

Structure Fractures/Veins

I
I
I
I
I
I

(a) Smokey/amorphous quartz an early fracture -,
fining phase found in sandstone units forming

gashes perpendicular to bedding or highly irregular

in shape. This quartz phase is ubiquitous on

pyramid Hill and elsewher~and is related to

deformation of the rocks.
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(b) NE - SW trending fractures dipping NW (aver.

700
). This fracture set is referred to as the

main mineralized fracture set and contains

euhedral quartz, muscovite, limonite/heamatite

(sulphides at depth), cassiterite and traces of

fluorite, wolframite etc. Fracturing is intense

on Pyramid Hill with upto 150 mineralized fractures!

metre. Three stages of silicification are related

to the mineralized fracture set.

( i) early pervasive silicification,

( ii) secondary silicification along fractures

forming a silicified border,

(iii) quartz fracture fills.

I
I
I (c) NW - SE trending fractures with vertical to

in the North Block area. These fractures cross-I
80

0
NE!SW dips. This set is recognized principly

cut smokey/amorphous quartz veins and disseminations.

The fractures 'contain euhedral quartz with minor

iron oxides and rare cassiterite.

from W to E and S to N and dips from NNW to SSE

(no flat-lying fractures with SW dips are recorded).

Fracture fills consist of euhedral quartz, iron

oxides plus very rare cassiterite. These flat-lying

fractures cross-cut all other fractures and veins.

I
I
I
I
I

(d) Flat-lying fractures with a range of strikes

I
I
I
I
I

The NE - SW, NW - SE and flat-lying fractures are

mutually perpendicular suggesting formation in response

to similar principal ,stress directions. This fact coupled

with the similarity of fracture orientations on North

and South Blocks suggests that these three fracture

sets were produced by regional stresses.
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The coincidence of NW - SE trending folds with the NW -

SE trending fracture set and the fact that the mineralized

fracture set is normal to the average fold hinge (Fig.

11) indicates that fractures and folding were formed

in the same deformational stress regime.

Mineralization

Cassiterite mineralization occurs in NE/ENE trending

closely spaced fractures on the top of Pyramid Hill.

The host rock Mathinna Beds are unmineralized. Three

mineralized areas were outlined by Aberfoyle percussion

drilling, North, South and Brock's Block. The three

areas have a gross WNW trend which is spatially related

to a WNW trending major fault zone. Each mineralized

block is coincident with an area of greater than 95

mineralized fractures/metre (Refer Plan: BHP Al 10/80-60).

Contouring of level plans produced by Craigie (1983)

for ore reserve estimates (who used an inverse distance

squared method with a search radius of 10m X 10m X 40m

and Aberfoyle percussion drillhole data only) indicates

a strong NW trend to the mineralized block, a trend

which is parallel to bedding (Refer plans D/LH 01/144,

145, 146). This work also indicates that the mineral­

ization in North Block plunges vertically to steeply

with depth and in Brock's Block plunges vertically with

depth. These plans also indicate numerous areas where

mineralization DO.l% Sn) has not been closed off.

Contouring was completed using a 0.1% Sn cut-off and

allowing for distortion of the block grade calculated

values inherent in an unconfinep inverse distance

squared method of computation 'and additional assay

results from Mines Department, Aberfoyle and BHP drillholes.
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Mineralized fractures are essentially restricted to

sandstone/quartzite units. They vary in width upto

5mm across and exhibit open space filling. Most

fractures are quartz filled but a general sequence of

crystallization from muscovite, cassiterite, quartz

to sulphides has been identified. Minor wolframite,

fluorite and pyrolusite have been recorded. Sulphides

are converted to Fe - oxides in the oxidation zone.

Fractures may contain halos of silicified material

with associated pyrite cube formation.

Mineralized fractures are generally confined to more

competent sandstone beds. Adjacent siltstone and

shale units are generally unfractured but may contain

thin limonite-stained fracture lines. Fracture densities

in South Block range upto 150 fractures per metre.

Where sandstone units show little lithological

variation the fractures are generally parallel (Fig.

10, 1SLL). Where siltstone and shale units occur

with sandstones the orientation of fractures is variable

(Fig. 7, Brock's Block).

Tin grades within mineralized blocks are generally less

than 0.6%, with values around 0.2% more common. Channel

sampling results in North, C and 1SLL adits (using a

jackhammer) indicate the erratic nature of tin

distribution (Refer plans D/LH 01/502, 503, 531-534)

(see Section 6.2). A fractured sandstone with a grade

of 0.66% Sn over 0.5m may occur next to a shale unit

with a value of 0.013% Sn over 0.35m (N adit, east wall

Plan D/LH 01/503). In North adit where the two walls

of the ~dit were sampled the correlation of tin grade

from the same lithological unit on either side of the

adit was poor for example values of 0.066% corresponding

with 0.185% and 0.0195% with 0.08% Sn. However, when



(b) NW trending thick sandstone/quartzite units; and

(c) closely-spaced fractures orientated NE normal to

local fold axes.

To summarize, the major controls on the sheeted fracture

style cassiterite mineralization on Pyramid Hill are:

(a) a gross WNW trend coincident with the trend of the

Pinnacles/North Scamander silicified ridge and a

major fault on Pyramid Hill,

505024-14-

Tin mineralization on Pyramid Hill is believed to be

related to an underlying cupola of the Constable Creek

Granite sheet. Granite intrusion during or shortly

after Tabberabberan deformation led to the intense,

localized silicification on Pyramid Hill associated with

regional fractures and faults. Cassiterite was deposited

in open ~E fractures with minor wolframite, molybdenite

and sulphides at depth.

The highest grades of tin are associated with massive

sulphide intersections in the major WNW trending fault

which runs along the top of Pyramid Hill and appears to

separate the Nand S Blocks. A maximum value of 2.8%

Sn was recorded in drilling (MD 3, DDS 1, B.P.D.7).

comparing the bulk grade over 12.2m on the west wall

and the corresponding 13.6m on the east wall there is

a close similarity 0.072% and 0.094% Sn respectively.

This would tend to suggest that despite the highly

erratic distribution of tin on a fine scale areas of

uniform bulk tin grade occur.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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GEOPHYSICS

An aeromagnetic anomaly of 60 gammas, 1800 by 1000m (elongate

NE) is centred on Pyramid Hill. Ground magnetics and geological

reconnaissance indicated that the anomaly is caused by a

HE trending NW dipping dolerite dyke 5 to 10m thick with
-6magnetic susceptibilities of upto 20,000 x 10 cgs units.

Indications from early work by BHP, 1965 recorded in Taylor

(1964) suggested a second broad .magnetic anomaly. Reprocessing

of magnetic data collected by BHP, 1982 including modelling

to remove the effects of the NE trending dyke was completed

by Shell (Refer plans D/LH 01/1005 - 1010). With the effects

of the dyke removed and the use of a low pass fitter (el0

cycles/km) a deep, broad magnetic anomaly of 40 gammas was

revealed offset to the NW of Pyramid Hill (Refer plan D/LH 01/

1010). The cause of this anomaly is unknown.

RESEARCH

An M.Sc. project has been initiated (1983) with an agreement

between Shell and Tuenis Kwak (LaTrobe University, Melbourne).

The M.Sc. student, Gavin Plummer has completed several weeks

fieldwork during which he collected samples for thin sectioning,

fluid inclusion, lithogeochemical and stable isotope studies.

The project seeks to define the fluid inclusion history and

lithogeochemical signature of the zoned mineral veins of the

Scamander Mineral Field. Particular attention will be paid

to the Great Pyramid prospect since it represents the largest

tin concentration knqwn in the area and the geology is fairly

well understood.
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ECONOMIC POTENTIAL

6.1 Geostatistics/Ore Reserve Calculation

A geostatistical study was made on data collected from

the various drilling and sampling programmes in order

to define statistical parameters, the degree of

correlation between different sample results and the

relationship between grade, lithology and fracture

density (Craigie, 1983).

The results clearly demonstrate the sampling problems

suggested by BHP with:

1) a comparison of tin grades from all diamond drill­

holes drilled by BHP and all percussion holes

drilled by Aberfoyle indicates that percussion

values are 40 - 50% higher than diamond drill

sample results,

2) there is no correlation between diamond and percussion

drillhole grades with holes drilled 1m apart,

3) correlation diagrams indicate that more tin is

reporting to the sludge portion than is contained

in the diamond core (particularly in shale units).

These problems are difficult to reconcile and clearly

bulk testing is. required to achieve any degree of

confidence in grade estimates.

Semi-var~ogram analysis indicates that to give a true

estimate of tin grade drill holes should be placed

between 5 and 6 metres apart and normal to the mineral­

ized fracture set. Such a close hole spacing may
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counteract the highly irregular distribution of tin

and frequent lithological variation (and hence tin

content). It is however impractical.

An ore reserve estimate was also made using the 137

percussion holes drilled by Aberfoyle/Paringa.

Inverse distance and inverse distance squared methods

were used with a search radius of 10m thickness and

40m radius, to define blocks of 10m x 10m x 10m on

designated levels. Assuming a 0.1% Sn cutoff and a

10m boundary envelope a reserve of 2.8mt @ 0.225% Sn

(Inverse distance squared) and 2.9mt @ 0.212% Sn

(Inverse distance) was computed.

Grade Estimates

Continuous channel samples were collected in three

adits (North, C and lSLL) to enable comparison between

actual assay results and calculated block grades in

areas included in the ore reserve estimate. Samples

were collected on a lithological basis using a jack­

hammer. Sample sizes varied depending on sample width.

Most samples collected were in excess of 5 kgs in

weight. Geological information and assay results are

documented on Plans D/LH 01/502, 503, 531-534. Channel

sample results are indicated below:

Channel Sample Assay Results

Ad it No of Metres Bulk Grade

North (west wall) 70.45m 0.1191'. Sn

North (east wall) 12.2m 0.0721'. Sn

C 62m 0.23% Sn

lSLL 40.1m 0.188% Sn

(an average overall grade of 0.175% Sn)
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Comparisons with calculated block grades shown in

Figs. 12, 13 and 14 indicate that North and 1SLL

adit areas may be overvalued by the ore reserve

calculation method and Cadit undervalued.

Metallurgy

Metallurgical test work by the Tasmanian Mines

Department in 1945 produced 78.6% tin recovery from

a sample of ore analysing 0.64% Sn using gravity

tables. In 1963 three bulk samples with grades between

0.47 and 2.17% Sn were treated and after initial coarse

grinding and gravity table separation, tin recoveries

ranged from 60% for low grade and 80% for high grade

samples. In 1971 a composite sample from Aberfoyle

percussion drilling assaying 0.29% Sn produced a

concentrate of 47.6% Sn with a 63.5% recovery. It

was concluded that a recovery of 60 - 70% could be

expected in commercial treatment of this type of ore.

In 1980 BHP collected 4 , \ tonne bulk samples for

metallurgical testing in the BHP laboratories in

Whyalla. These samples were overground and no useful

data has emerged. In 1981 BHP submitted a further

400 - 500 kg sample to the Tasmanian Mines Department

in Launceston for further testing. This sample was

a composite of channel samples collected in 2NLL adit.

Results from this testwork have recently been received

(Appendix 1). .The results of metallurgical work to

date can be summarized as follows:

(a) the cassiterite ore of Pyramid Hill is amenable

to gravity separation with probable recoveries

of 60% from gravity circuits only.
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(b) reasonable overall recoveries will require final

grinding of 95% of the initial volume to -300

microns. A two stage grinding with interstage

gravity concentration will probably be the

preferred route to comminution.

(c) heavy liquid separation may be effective in a

pre-concentration process.

(d) a step involving magnetic separation may be useful

in removing high density iron minerals and hence

reducing sale penalties resultant from a high

sulphur content.

(e) final concentrate grades are likely to be 40-60%

tin dependant on project economies.

(f) contaminants in the concentrates should be expected

to result in considerable penalties from smelters.

(g) cassiterite grain size varies from about 400 to

10 microns. The median cassiterite grain size

is 150 microns where "cassiterite grain size lt is

used to describe a metallurgical entity. Micro­

scope studies suggest a cassiterite grain size

of 5 to 30 microns which may occur in clusters

of upto 400 micron in size.

There is clear~y further metallurgical work necessary.

CONCLUSIONS

The Great Pyramid tin deposit at present represents a marginally

economic open cut mining proposition. Several problems require

solution prior to mining:



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-20-

505030

( i) an accurate ore reserve estimate should be completed

incorporating all previous sampling and geological

information. Coupled with this study an estimate

of further tonnage potential on Pyramid Hill should

be made.

( ii ) several bulk samples should be collected and analysed

to accurately define tin grade preferably in areas

included in the geological ore reserve estimate.

(iii) if the tonnage potential exists further metallurgical

work is required to define recovery and outline

problems in extraction and impurities present.

( iv), a drilling programme is required to outline the limits

of the deposit and to estimate total reserves.
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APPENDIX 1

Metallurgical Report

From the Tasmanian Mines Department, Launceston
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March 16, 1983

Mr .H.K. Wellington,
Chief Chemist and Metallurgist,
Department of Mines,
287 Wellington Street,
South Launceston, 7250

.J

Dear Mr. Wellington,

RBI4: Great Pyramid Tin Prospect: Upper Scamander

Correspond.....
SheffCom.r
'65 WiUilm Street
P.O. Bo. B721<
Melbourne 3001

ea..~ St-' M.atIcM.Ime
TN.... :IOHO - 3011:1--5 I~d lOt ""
Oit.a ...... - 101 &t

l..ocIition
3OthFI_
Marte,", House
670 Bourke St.
Melbourne

·...._,_·--.......-r-...0il'la~l~o"""l1ck1l6W1~qE!'~tti""ttilirtkS",--re'el'!tpe-'6f""1! ....Cbl'Y'or--.......'......_'­I the above report.

If cassiterite is not restricted to veins (GP3 suggests it is not),
can an estimate be made of the vein restricted/rock cassiterite
distribution to, and the grain size distribution in, each "host"?

Cassiterite seems to be present as either individual grains
(+15 microns to ? microns) or clusters of fine 5-30 microns. The
cluster sizes are not reported and if the above interpretation is
true, the relative importance of the styles of occurrence would
be interesting.

I
I
I
I

I have only scanned the contents
earnest in the very near future.
very interesting and I wonder if

to date and will be tackling it in
The mineralogists comments are

he could comment on the following:

t
!

I
I
I
I
I
I

Would comment by the mineralogist On some of the test work products
(especially the "reduced ll fractions from the cassiterite grain size
distribution) add to the understanding of the stability of
cassiterite clusters to comminution.

I had discussed with Peter James, the possibility of obtaining a
brief listing of ~vailable samples together with the approximate
amounts remaining. I would be interested in testwork products as well
as head samples.

I would appreciate such a list if you are able to prepare it.

... /2
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My attempts, today, to contact Allan Clarke of BHP have been
unsuccessful. Should he indicate they require a copy of this report,
I will send him one.

I look forward to following up this very interesting report.

Yours faithfully
For THE SHELL COMPANY OF AUSTRALIA LIMITEDI

t' ~~t~/or:"'~ .
Bruce Spiers
Bu-Sii'iess"'De"'el:opm1lht "Ma""aijer-'~"-' ...., .... .._... '.; .~~.

1~''''''--'")O~~lli';'·"__·_-~"'~".~""".~~4" ...........,;:...........--.·...h~-·'_........_ ...._..~ ................• ...·__...·...._ .....__.....__01
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I
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Please find herewith a copy of the above report.
If a copy is to go to BHP as well would you let me know?

I regret the delay in getting this report finalized
but after the initial writing up the author felt something was
amiss relative to the cassiterite grain size and recovery.
The belief we had was that held by your geologists in the nature
of the cassiterite occurrence. Reference to our geologists tended
to confirm this view also. Howey~r the differences were thought
significant enough to warrant a mineralogical examination which
reveal that belief was not correct. I believe the resolution
of this issue has justified the delay.

DEPARTMENT OF MINES-TASMANIA

R814: Great Pyramid Tin Prospect: Upper ~camander.

LAUNCESTON OFFICES
287 WELLINGTON STREET
SOUTH LAUNCESTON 7250

14th March 1983

Attent. Bruce Spiers

.'I'J'/ .CI/, edt, __

(2. K. iel(ington)
Chief Chemist & Metallurgist

Yours faithfully,

I

Dear Sir,

Shell Co of Aust. Ltd.,
Metals Division,
570 Bourke Street,
Melbourne 3000

. VICTORIA

TEU.I'UONES:
Mcullurgica1 Research . . ..}
Labon,ory .. .•... 44 2431-2
Mines JnspectiOf) #. •• •• (2 lines)
Explosives &. InAamrm.ble Uquidl

y .....,
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Introduction

50~050

Conoentration Teets and other Studies on Tin Ore,
Pyramid Prospec~. Upper Soamander.

Jrd Maroh 1983

LAUNCESTON OFACES
287 WELLINGTON STREET
SOUTH LAUNCESTON 7250

DEPARTMENT OF MINES-TASMANIA

The Company requested that the 35 samples be
mixed ~ogether to give a bulk sample for metallurgical testing.

The objeotive of the metallurgical test work was
to establish the reoovery level of tin in a conoentrate containing
45 to ~ Sn.

Make Up ot The BUlk Sample.

A nUlllber ot the samples were tound to- be in a
pulvarslzed condition, too tine to provide any meaningful
information on tin recovery because of the almost certain
degradation of the original cassiterite grain-size. This is
min~zed in properly controlled crushing and grinding operations.

These samples were therefore excluded from the
composite. They were~-

PCS 1 to 10 inclusive and PCS 14.
A siZing of one of these (PCS - 4) showed.

59.5% minus 75~.

and 50 % minus 38~.

During the course of the testing program 1t was
advised that the Prospect had been taken over by the Shell 00 .
ot Australia! objectives ot the test work remained the same and
this report s addressed to that Company.

A total of J5 crushed samples were received from
the Broken Hill Pty. Co. Ltd.

».H.P. BUlllbers were 14-4, 08-428 PCS 1 to 35
They were stated to be ohannel samples from No. 2

Pyramid Prospect, Upper Scamander.
inolusive.
BLL Drive,

R814
SHELL CO OF AUSTRALIA

TELEPHONES:

l'.krallucgiaJ Research . . ..}
Laboratory •. .. " 44 2431-2
Mines lmpection .. .. .. (2Iincs)
Explosivc:s &: Inflammable Liquids

I
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In general this shows the naturally occurring train sizes
of the mineral.

A cassiterite grain size analysis was also done. This is
achieved by dissolTing sulphides. oxides. and silicates by suitablE
acid treatment. ,followed by a sizing analysis of the refractory
cassiterite rich residue.

The final composite. numbering 24 samples. weighed 546.7 kg.
Preliminary Test Wot~.

This comprised. mixing. sampling. determination of tin head
value. a siZing analysis of the head sample and heavy liquid sinkl
!loat tests at density 2.95 t/m3 on the sized fractions !rom 6.35mu
to 600 ~. •

- 2 - 505051

~
23.6

27.2
23.2
15.4

24.4
26.2
23.4
24.0

17.0
24.4
24.6
26.0.
24.0
17.6
27.0
23.6
24.1
23.6
16.6
21.5
24.5
23.6
26.1
15.2

0.22 'I- Sn.

: :.

Results.

Head assay.

The samples included were:-

B.B.P. Bo.
14-4. 08-428 PCS 11

12

13
15
16
17
18

19
20

21

22

23

24
25
26
27
28

29
30
31
32

33
34
35

I
I
I
I
I
I
I,.
I
I
I
I

111
II
II
11

:111\

11

~, J

jJ
i ~

~-:i
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Bead Sample - Sizing Analysis - Wet & Drl Screening

Per eent

:Fraction Mass sn Sn Dlst. Sn Dlst. Cum.

+6.'5 DIIIl 6.8 0.16 5.6 5.6
+'.18 .. '2.4 0.14 2'.' 28.9
+1.18 ;, 19.4 0.18 17.9 46.8
+600 IJDl 9.1 0.27 12.6 59.4
+'00 n 6.9 0.30 10.6 70.0
+150 .. 6.0· 0.27 8.3 78.'
+ 75 n '.9 0.29 5.8 84.1
+ '8 .. 2.9 0.29 4.' 88.4

- '8 " 12.6 0.18 11.6 100.0

Composite B. 100.0 0.20 100.0

Bean Liguid Sink/Float Tests 2.92 tIm'

'"=. Per Cent (in 1ndiTi4ual tractiol

:Fraction Product Mass Sn Sn, D1Bt.

+6.'5 DIIIl FIT. 100 0.16 100
s/K I'll

Composite 100 0.16 100

+,.18 mm FIT. 99.7 0.12 8'
s/K 0.' 7.5 17

Composit~ 100.0 0.14 100

+1.18 mm FIT 99.0 0.10 54
S/K 1.0 8.7 46

Composite 100.0 0.18 100

+600 J.UIl FIT 98.1 0.08 29
s/K 1.9 9.8 71

Composite 100.0 0.27 100
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Sn Distribution.

}.1
18.9
41.9
66.1
83.7

·91.2
92.6- - -

95.7
97.7

·98.7
100.0

: :;.

3.1
15.8
23.0
24.2
17.6
7.5
t.4
}.1

2.0
- 1.0
1.}

100.0

"

"
"

"
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•Some significant results wsre obtained from the heavy
liquid tests. No tin liberation Is apparent in the plus 6.35 mm
material. Liberation commences in the plus 3.18 mm fraotion and
progressively inoreasesLdown to the plus 600 I1JII fraotion. This
size appears to be the maximum at which a reasonably low grads
tailing could be discarded.

It seems likely that liberation o~ gangue from
cassiterite bearing material has occurred rather than liberation
of much free cassiterite; had much oassiterite liberation oocurred
the tin content of the SIx. product would haTe been much higher.

The grain size analysis shows that about 90 percent of
the cassiterite occurs in size ranges recoverable by gravity
concentration procedures. Allowing for grain size dspreoiation

Comments
The sizing analysis indioates that no sign1~icant

depreciation o~ cassiterite grain size has occurred in the
generation o~ th1.s crushed material.. Qnly12.6"-o~-themass
and 11.6% of the tin occur in the minus 38 I1IIl fiaotion. It
is therefore suitable ~or the metallurgical test work envisaged.

The head assay of 0.22" Sn is lower than anticipated.
B.H.P. tests at Whyalla indicated a head grade of 0.3" Sn, and
a letter from B.H.P. Hobart dated 12 Nov 1981 indicated 0.25" Sn.

Total

0/'1

Cassiterite Grain Size Analysis

Qre S'tAAe roll crushed to - 1.Q DIIII

Fraction

-1.0mID + 600 I1JII

-60011Jll + 300
-300 " + 150
-150 "+ 75
- 75 "+ 38

ciS 1
2

3
4
5

I
I
I
I
I
I
I
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I
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I
I
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.'.
;.,;;. . . ".. ' " . " ' .

~:4url.Dc:orUJh1ng and grindIng operaUou.· the rftll1l1,b o-r thill
exeroi•• indioate that a reOOTer,r of 80me 70 per oent oould be
expeoted;f\7graTl~oonoentration,· 811sumf ng that TBnnBr8 would
beuae4for materla1betw.en40 and' 20,.~

JUr1h8rE!ploratorr ~elltll

... further series o-r experiments were undertaken".lJasea OD
observations and information oU~lined in the preTious s80tion.

!heee oomprbed magnetio "Darations. graTiV ooncentrations,
and hea.". l;r:id teste at 2..1 t/m" density, on o~eB. roll
orushed to u.s ,.18 -iJ aDd sized bJ" wet s'cree . n Sweoo
rlbratiDg soreens., to the Bize. indioated in the tab ea of resul.ts
~h. sweoo iroducts were oleaned up by' hand 8creen1lJg to ensure
accurate II zlDg. , .

~etio' 8.paration·ot~z.4 Jraot10P!.

ObserTatioDB of the p.roduotsobtaine4Zrolll the he.v liquid
.eparatlona done d 2.'5t7a2,c~.4~~~ IilDk~4uot. were
mucb'darker in colour thIm 'U8~noat.~ .. It 'wst'hoUD\possJ,ble
thay :th1avaa beeauseof .. mUCh hfg,s'r 1r,oa.~onunt In, the a iDD
anAU this was so magnetio .epara't10n IIligilt pron ,. tGulble
.ethod of pre~oncentraUon~ , . ",

.' . !!he ••parationa were done 4rT on a "Rapid· Mp iJlteneJ;v
magnetio uparator dollD. to the plus 1.08.$!Illt:raoUon.~!h.·_lIl1nua
t08pm. fraqUon was vet .eparat~~ on a -lon88· hlgh tntenaiV
vet magnetio 8e~tor.. '. - .

!he results vere o-r lUn& .Ignificanoe but are re»orled as
a IIl8.tter of 1nte"s~ and recor4.~

MIA • Magnetio product in total
X/At - HiBhl7 magn.Uo material
M/A2. ~.eb17 magnetio material
• • Hon magnetic material
W '" 10ne8 Wash1n&s (Middling Prod)
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\

&5 of Sized lra.y,oB8
.

;. Haas ;. ;. Sn Il1st In In4iT1dualProd
o'all Sn 01a11 Bb••

.
;. Mu• ;.' in Ilbt

,
-~.18 + 1J24 KIA 1.2 0.29 1.45 2.1 '.7 '

I 4'.' 0.21 '8.09 91.' 96.,
,

44.5 '0.21 '9.54 100.0 100.0

-1.24 + 65'~ MIA 2.1 ~,'2 2.81 1'.5 15.9
I 1,•." , , ' , , . , .. '0.26' ' 14.91 86.5 84.1, •

15.8
.,' .

0.21 17.12 100.0
'.

100.0

~65'~ + ,15 KIA 4.5 0.28- 5.28 40,9 ,6.,
I 6.5 0.'4 9.26 59.1 ".7

11.0 ..
0.'2 14.54- 100.0 100.0,.

.. •

-'15 + 108 MlA1 0.1 0.21 o.so 6.4 6.,
K/A2 1., 0." 1.93 12.0 .. 15.1
]I 9.2 0.26 10.01 81.6 ' 78.6

11.2 0.21 12.74 100,0 100.0

-108sua MIA ; 1.1 0.'8 2·73 9.6 17.6
.'

0.2' '.85 22.lJ 24.9Jone. V 4.0 .
Il 11.8 0.18 8.88 ,,67.5 57.5

,

17.' .~~, 0.,21 15.46 100,0 100.0
'" .

• ""I'~:"
, .,'"

Head OOJllp. 100.0 0.24' , 100.0
;';'J;
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GraTUx·Oonoentration ot ,Sbed lraoUoM

Conoentration teat_, us1D& jigs and tables in the appropriate
size ranges, were done on tM .Ized traotions ot -3.1811m ore ..

,~he m1nus 1081JDl fraction:..:wasturther sized (hydraullceJ.17)
uslng a GEeo three spigot hydrosizer, atter tir8t deslim1118 with
a , !noh Warman hydro01'olone. ad3usted to giT& approximate17 a
m1nuB 10\11:1 overnow. !rhe 01'0lone oTernow was not turther treated

Beoause ot overlap in screen siziDg Rnd hydro8izer s.t~ng~.

no product was obtained :trom the h7droslzer Ho 1 .pilot (S1).

!rh18 seriss ot tes1o8 was undertaken to evaluate jig pertormance
relative to the results obtained br B/L 8eparatlOJUI an! to indioate
at what slze aooeptab17 low grade tailing oould be produced :trOll.
tabling operations.

Caloulation ottin distribution in produots was made on both th
oTerall basis and in individual 81ze••

Jig pertormanoe did not realize result8 as lood a8 the B/L
separatio::

A
indiTidual reoover1.. being 15.'" in the -,.181ma+1.241111

traotion 40.7~ in the -4.24-. + 65'\1Ia :traction.

, •

Product Ka8s -_.
b. D18", '. ' - - ,

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

.,/t ',92.8',
, ,-.."

~'.J8Iua ~ 1.24D1l1l 0..11' ,1Ot.2'.' .. . .
-.

S/"L '~2 1~40 '4,.8,.
".- ~"

...,.18mm. + 1.24J111!l Comp~ . . 100.0 ,0.29 . ~oo~~
- .

...1.24mm + 600ps ~/'f 87.' 0.01 27.0
sir.

,". '

, ' , . '2·7- 1.'0 13..~

~1.24aim + 600ps OOIllP_ 100.0 0.2' 100.0. '

!h18work i8 a tollow lip ot the , ..ts at 2.95 "".' -10 check
whether a 10weriDg ot the ..para'UoD. densitT wqul~ " ·rover the
"/f. ~in oonten1; aDd 1aprove reCOT817 bs. the sft...... ·; De'
41tterenoe vas 11010 lI1p11'lo821t4 _- ·t1il: oont81l~ ox-."" at 600..­
reduced :trom O.O~ SD. to 0.07" 8n and reoo'Y817 1Ji S/"L 1apx,!)T8cl b7
~. from 71:' R to 73'f. R. _.

, '

!he mass rooover;y in S/"L ~UIIlped !1ramaticaJ.17 from 1.9:' to
12.7". "

Re8ults, B/r. at 2.7 "/m'

1
1
1
1
1
1
1
1-"
1
1
1
1

I:)
1
1
1
1
1
1
1
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!abl.1ng rellUlta vere generallY 8.8 expeot.d be1Jl& 1Jl
l.1ne with ru,uh obtained .:troai preTlou work on thi. ore.
An aoo.ptab17 low grade ta1l1ngoonal.tent with lood ,rad.
and nCOTery- 1Jl oonoentrate occurred 1Jl the -,15ltJ1. + 10Spa
:traotion.

., :.

,



- --..-.-
OTerall f- In

,," . ,,' .ID4111clW.:IJ.a••• '
Produots ....".. ;

~.
, 8n Dllt •. ,.

I •. ,.. 1$11. t,, ,.

-,.1tsD + ,. ;.!411l11l 01 U '" ,,:,: .O~.B~ '.1), ;.!.9 ':';',.~ ..
n 4,.2 0.• 15 '~.o 91.1 .c': . , $.4:•., •

,
. I."

Compodte + 102411l11l 44.' 0.17 Jo.6 ": 100.0 . 100.0

-1.24m 65311JD. JC 0·5 2.9 '7.0 . ,.2 40.,+
Jf 1,5., 0.14 10.2 96.8 , 59.'- - , . .

Compo81te + 653 lUll 1.!i.8 0.2~ '17.2 100,0 ' '100,0'. ~ .

"
,

-65' + "511JD. TO 0.07 1S,S , 6.2 0.6 ,42.2
•. >;;i..,:

TM . 0.1:5 , O.T( 2.7 6.7 .;'18.• ''." .
. , ,

T'r 10.·20 0.12 , .. ,.8. 92.7 j '9~'... , ' • '. '" , ".' .. , ,

Oomposite +'15~ 11~OO 0.28 ' , ......'" ~ 1'·" 100.0 '1\1
.

I
, ';00.0

.,.'151U1 + 108\111l TO 0.Q8; ~2.6, ., .\8'7 0.7 ,,, 592. , • ' , , .,~'~, Ii ,
, , '; . ,

· ·...·110
·l.. . I

~H 0.'5' . ,II" '. ' ,~O , •.2 J20~4,', .... '.,,'.
',- ,"

J,tO 94.1'l'! 10~~,. O~O6 . '~20~
COli£p081te,+ 10811a 1,.20 . I: 0.28 , 1:4.7· 100.0 ' ,',100.0
-108pa11,lo product ' ,

, ,.

.108\11& 82 TO 0.06 1'.1' '.s 2.2 ; 11,''1
T)[ 0.23 0.55 , 0.6 8.6 ~ 11'.'
T!I! 2.":0 0.08 . , O.g 89~2 ,11.0

Coapout, s. 2.69 0..4-1 • ,5., 100.0 '/too.O

.108IUD 5' fO 0.02
,

18.'
, 1.8 1.2 66.7,

TM 0 •.15 0.61 0·4 8.8 14.8
.~

, 0
M 1." 0,07 , 0.5 90.0 18.' -:.'1

-.

COIllPOalte 53 1.10 0.'4 2.7
m

100.0 100.0 00

- -

table cent. ever



------ --------------. .'
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overall -" In Xn4J:f14a:al 81...

Producb Mae.
,

Sa DlIIt. 'I> Hue ~.In D1a~.SA

.10f3\l.la )'rO 0.04 6.0 1.1 h' "....
Oro.loao TI/p) fM !),,41 0...... 0" ".0 2'.7
X/Sb. 01'8) .f! 2,,10 0.12 r·' 8,.1 42.'
O~o.lt. Blm 0/7 '.:15 0.23 ,.., 100.0 100~

-1oe~ O1Olou 0{7(- o,a a[lpro%e ,.go 0.1.1 ,., 1Jatnate4 .,.........
OOllpoalu n 100,0 0.21 100.0

•II .. tI

"
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.....•..ew f Re ate
It,-congentration pps.~

, !he heaV llqu1d teata &how tliat pre-concentra-tiOJl can
onlY be considered after reduotion in aize to~ 1.24mmi
At thiB ai.e B/~ Be,paration at density 2.1 tIme re3ected as
.,/Of 87.'" malB aBBa7!ng 0.07" Sn, with a tin reCOTer;y in !he
sfT. of 7'.~ assa71D& fi'~ Sn. Separation at 2.,'95 tIm
was ,not much different..

!rhe tin content of suoh a "/lf 18 on a par with total.
tailingB produced 'b7 trea'tlllent of t1I,1r whole ore 'b7 sraTit;T
conoentrat1.on, as ahown in the final' metallurr;lcal 'balance
in investigation R621 , and in th.b progr8lll al.so.

Closed c1.rcuit rod milling through. an appropriate Bcreen
w1.th a h1.gh c1.r01llaUq load would produce a D1SX'nDl 8IIlount
of, sa7;f_ aaterial. wlth.'t'i.!""ana leileration of fine. and
18 the ObT1.0UB _"thad: of f~.4 preparation for &D7 pre-
co~centrB:tlonproo.ss. ' '. _. .

._;<.....

:~"

Procc;ssea·· to .be .coaidered·would· bo:-· - '

A. (i) Hoav mediaoono separation.
(11) Akins heav media trough sp1.ral

(111) .Dense IIl8d!UIIl cyclones

lI. (1) HWIlphr1es 8p1.ra1a.'~

(11) Re1chert cones

c. 31gging.

The necessity for a rolativel1.' fine feed to 8.D1' process
would seem to elf-Snde A (11 and {ii). Dense mediUlll c7010nes
rAB7 have a possible applioat on but could onl;r be proper17 .
assessed by suitable experiments.

It 18 thoughll that 1l1111l feed would be too coarse for eitla.e.,.
spirals or Reichert Oones. However, grinding to 500Jllllshonlel
produoe a suitable feed to these devioes w~thout significant
adverse effects. leed to eIther should be sized by some mea.ns,
preferab17 by screening.

Carefull7 controlled 31gg1.ng rAB7 produoe an acceptable
result, although result, obtained so far do not encourage this
lins of thought.

In BD7 case, more experimental. work would be needed ~o

properly &8sess these possibilities.

Magnetic separation has no application a8 a pre­
concentration process.
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2. ProductJ,p. 0:t001198ntrat.... , ..
. - . '- .

~8 :toregolngdlscus810n're:ters oDlT to the R6;.ib11itT
o:t d1soard1Jlc 1Ilo8~ o:t thellasau a re1&ti-f'e17.. 'l:I8:n"eJ1 tall1Jlg

. ~8 'produotIon o:f high ~. o(D1O~~Ue;.~ reqilie's
grfn",ng .1.ther the who,l. ore" or:the o~en~~:troma
p:re-concen"trat1.on proqes8 to about 600pla :tor prl,Jla.rJ"
gran.V conoen"tration.

. InvesUgation R62.1, 1D. which gran.t7 ooncen1ira1l1ciq. o:t -8531
roll crushed ore, 8ize4... b7..,8cretln1n g,. ,wIs. 4.on!J reveaJ.ed
that at this degreeo:t sl•• reduction, .0118 7{}'JIJ o:t the
total; graT!V :teed .neede4 regr1.nl~:tor s.~~nc1a.rJ' .
oonoen1iratlon to·aoh1.eT8a·reasonable'r800ver.r~'··

. , . '. ..' .: .... ";:"" .,;,.~,.-. - ....
n wastherdore oonoluded in tba~report".~tgt1n~fjJg

.the whole ore, W. abo~t.. ad:au.a 2'P... b~tQ.~•..•lllll.ng:8D4 ,
concent~t1.oJll(ould Nthe ~:terrec1 path.: '!h.1.B. appll.s,
o:t coursel· onl7 U .p:re-culxicentr&tion d o0rur,i;e7 si... 18
nat praot cal. <. • .,_

~serSc&1. OOuCen1iratloJl ~8stS

.With the aboTe baom~UDd o:t in:tormaUoJl 1.n IIl1nd. a
1arser 8cale test was UDdert8JceJi on -,.18aml roll orushed ore.
About 50. kg. o:t ore va.e. contiJluou17 ground' 1.n the pilot pl8Jlt
12" 'X .3·6" 'ball; mUl' Cl10sed·w1.'ih a 1701lJll Bweoo soreen. ~e
soreen was sOlll8what 11Mr than Ideal. but WU OloS88t on the :fiJl.
sIde to the 250~ suggested b7 R621 data. It Is Jlot thought
'that this would' &4"r8e17 a:tfeot the .Dd rellUlt.,

A small DellTer~era1 ~iS Wall .1.noluded iJl the grinding
circuit to reoover relatlve17.coarse cassIterite :!rom the .
circulatlng load. .

Screen undersiz. W&slQ'drauJ,ical17 c70loned to produce
a -511m (quartz) overflow whioh Wall not :turthe:r treated.

. .
C7clone underflow was classified in the GE06 h1d1'oslser

and the products separate17 tabled.
, ,

Middlings were reground to -75\lM and tabled without
turther siz1.ng. although some form of sizlng would be Q.uirable
in commercial treatment.

The composite primary and secondary concentrates were
lightly ground to about -200IlJll in a 12" X 12- batch ball mOl and
the small amount of sulphide present remOTed 'b7 cleaner :!roth
flotation.
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The notation tailing. were screened on 150\1S, 75\1S and
,S\lDl and the B1nd :traotions separately tabled to relaUTel)" high
grade concennate••

Table concennates were dried and magnetioallY eep.arated
1n 1ndlTldual Bizes to produce X/J.,1 (hig!Uy magnetio) M7J.,2
(:Ceebly magnetic) and • (.on magnetlc- :C1nal tin concentrate).

The 88Teral M!J.,1'. and K!J.,2 t • are not shown separatel)" 1n
the result table bd as composite M/U and M/A2. The plus
75\lDl :traction contributed more than halt the total M/A2 produced.

Inclusion 0:C the M/A2 1n the :C1nal concentrate enbences
recovery by 3.45~, but reduces the concentrate crade :trom 53" Sn
to 42" Sn.

.1 ::.

•



50 kg Concentration ~e8t - ~able8 ot_Results.

Prifliau ~eatmen'
/

-
Product Has.

--
Sn Sn Dl.t~-

OIL 30 0.04 144 2.58

81 ~ 0.4f 11.7 21.45
TM 1.4' 0.11 0.70
TT 7.,6 0.05 1.65

81 Oomp 9.20 0.7' 2'.80

82 !rO 0.'9 11.9 20.75
!M 1.21 0.15 0.85
ft 11.~ ,0.04 ,.11

8200mp 19.04- 0.29 24.11

s, TO 0.18 '9.2 15..46
TK 0.99 0.21 1.19
!!! 25.44- 0.06 '.82

83 Oomp 26.61 .," :. 0.20 2'3.· ..q

a/Sizer 0/-' TO 0.18 2.6 2.09
TM 1.02 0.14 0.64
TT 26." 0.14 16."

a/Sizer 0/" Compo 21.33 0.19 19.08

Cyolone 0/.. -5~ 17.78 0.08 6.36

Composite a 100.00 0.22 100.00

Compos!te TO
,

1.20 11.60 62.33

" TK 4.71 0.16 3.'8
It T'r 94.09 0.08 " '4.29,

(Includes Cyclone 0/")
,

i
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Per Cent
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JUdd:ynp .RetreatplW
Compoe1te !!1M!.1DB Stage Ground -75Ul!l and 'la'bJ.!A

Per Oent OTera1l IndlT1dual.
Product MaB21 Sn Sn DiBt. f-·Sn Diet.

TO O.OS 2.6 0.95 · 28.1
TM 0.21 0.22 0.21 6.2
TT 4.42 0.11 2.22 65.7

Oomp Prilll8X'7 K 4.11 0.16 ,.,S 100.0

Concentrate Upgrading

Make up of Yeed!-
Per Cent

Component Mass Sn Bn Dlat

Oomp Primary Conc. 1.20 11.6 · 62."
Beconda.'"7 Cone. 0,.;08 2.6 0.95

Oomp. Crude Cone. 1.28 11.06 ".'8·

Treatmsnt!-
Ball mill ground to -200~m. Sulphide ~lotation,

sizing, 15011m, 75~, 'SI1M, and -'SI1JIl, tabling o~ screen fractions
and dry hlgh intensity magnetic separation o~ table
conoentrate••

Flotation Condition!- •

pH 4.0 (adjustment with sulphuric acid)
Copper Sulphate! 250 lIt
Sodium Ethyl xanthatS! 125 ,It
Potassium amyl xanthats! 125 ,It
KlBC as frother.
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This analysis shows that pyrrhotite is the main sulphide preaen1

1 2 0 (Sulphide}A~

ll!! !. Ite. !.
Pe 3.,., Xo 0.05
S 16.2 As 1.1
Sn 2.06 Bi 0.21
Mn 0.71 Aoi4/Insol 20.1
Ou 2.5 Au
Pb 0.66 Ag
Zn h1

Produot Mass Sn Sn Diet.

P 2 C 0.01 2.08 0.10
./

+150\IJR ft 0.03 0.48 0.06
+ 75\1111 .. 0.34 0.71 1.0}

+ ,811J1l ' II 0'''9 0.62 1.04
- }8~m

.. 0.15 4.5 2.90

Oomposite TT 0.91 1.29 5.0'

Oomposite M/.11 0.04 1.17 0.09

Compo1lite M/A2 o.oa- 11., -'.4'
+150~ TO. 0.01 ".1 1.42
+ 75 " II 0.07 56.0 16.84
+ ,a II -It 0.10 ,1.1 21.95_'8 II .. 0.06 55.' 14.:50

Oompoeite l!'inal. Coac. 0.24 S2.9 54.51

Oomposite CollC~ , 0-.'2 t":. ", 42.2 -58-.96Including X/.12
-

J' :,­

I
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Rae.
S111ie S t f !

.

I 2 f t S ,. T ! 0/1 . ! f

lract1Cdl ft "'CuII ".
" Cv.al

;. '10 Cum f.
" Cull

.180 ~ 1.5 1.5 0.5 0.5 0.1, 0.1

.150 " 21.8 23~' 1!5e5 16.0 '.6 '.7
• 75 " 57.4 80.7 ".8 19_8 37.8· 41.'
+ 38 " 15.9 96.6 11.0 96.8 42.2 8'.1 17.8 11.8

- '8 • '.4 100 3.2 100 16.' 100
0/S1 " 0.2 18.0.

2 " '.6 21.6,. '0.1 51.7
4 " 24.1 15.8., " " 12.1 81.9

0/1 12.1 100

foWJ. 100.0 100.0 100.0 100.0

I



-Quartzite" according to our petro~8gist i8 better named
quartz wacke.

Tailing sizings sho\lld olosely. repree!nt .the'. sizinga .~().~e-­
bTdrosizer products fromwhicn ~hey Yere generated.,

Alternatively, there may be present, a signiticant proportioll
o~ fractured, or bonded clusters, of oassiterite grains easily
reduced to irrecoverable sizes during crushing and ,rinding.

Note
The CO2 assays show that the amount o~ siderite present 1s

not sign1~icant.

Comments

.. ~~

'"' ..' --~

or
deal of' clay

505067

" in M/A2
11.'
28.'
0.05
0.29

- 18 -

" in M/A1
1.•17

40.0
0.23
1.11

Item
Sn
P'e

MIl

0°2

The attached mineralogical report Appx. A which deals with
an examination of' core trom Departmental drilling o~ the prospect
supports the view of' .1 above.

An a~undance of' tins grained easily ground .ericitic
material in the ball mill teed Yo\lld res\llt in the etf'ecti"
loading of' the mill being reduced with consequent overgr1nding
o~ the more refractory component.

. The cassiterite grain size analysis wo\lld lead one to expeot
a somewhat higher recovery than was obtained in the test work.

Some errors are ~ossible in the grain 8ize analysis,
stemming from the ~act that a small loss o~ tin is inevitable in
the process, and with the low head grade this may bs s1gn1~icant

in the ~ine sizes.

Magnetic Product A.says

The mass proportions o~ the bTdrosizer product.~1
.ft1- -·9.20?', S2 - 19.04". S3 - 26.61" and olp' - 27."".

"-. .

Clearly there is lIlUoh more f'ins material present~
desirable. This co\lld be due to

1. OTergrinding.
2. Pocr screening of' the oirc\llating load.
,. The inherent nature of' the,.ore. 1.e. a good

like bonding material in tne *quartzite".

l/./O
/"

I
I
I
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I
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The lIl1neraloB7 appears to co~irm the latter Tiew, with
the detection o~ olusters o~ cassiterite grains, o~ indiTidual
size SJUII to :50111II, which could appear anywhere in the gra1.D. Bize
analysis. The possibility o~ relatiTely coarse ~ctured

grains should not be discounted either.

J'urther inTestigaUon concerning the crushing and grinding
characteristics o~ the ore would be required to determine proper
conditions ~or oomminution.

Summary

HeaVy liquid separations show that the ore must be reduoed
to about 1mm particle size ~or aD7 pre-concentration process
to be e~~ective. Dense medium cyclones may have an
appl1cation,or,ai;_ a som~t ~iner size, say 5001Ull,
spirals or Reichert cones could be used. There is scope
~or ~ther experimentation in this area.

. Production o~ .high grade concentrate re!n~res reduction
1n1tially to about 600pm, followed by regr ing o~ middl1D&
and. coarse tailing, comprising some 70'/0 o~ primar7 ~eed, to
about 25011JD as shown in R621.

It is thought that ~iner 1n1tial grinding to 250pa to
:5001J.m, with consequent reducUon in regrind requirements .
would be pre~erred·. This applies either tc the wole ore,
ar the enriched fiaction ~rolll_a pre-concentration step.

,. A 50 kg pilot plant'concentration test'resultedin
produotion o~ a concentrate containing 52.~ Sn with Sn
recoTery o~ 54.51~. .

The lIl1neral087 examination suggests that the recover"
~igure is realistic, under the conditions o~ the test.
It may be possible to enbance the recovery b7 improved
grinding control.

4. The presence o~ high density iron minerals in the
concentrate make magnetic separation an essential step to
insure concentrate grade.

5. Sulphide content'is low, but its removal ~rom the
concentrate is desirable because o~ possible sales penalties
~or sulphur content. In addition, analysis o~ F2C indioates
that it may haTe some value also.

6. An ideal grinding procedure has not been developed;
OTer produotion ot tines in closed cirouit ball milling is
evident.

The experience ot this test· program wculd indicate clo"d
circuit rod milling as the most suitable method o~ ~1ne

comlll1nution.
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While 5'" 1.8 not a high grade ~or Un concentrate
another approach oould be to produce a 1~ SIl eoncentrate ",1.th
6~ reoovery f.or f.eeding to a :tum1ng or BJ.mllar plant should
such a plant be 8stabl1.shed OIL the West Coast.



APPENDIX A

18.4 m. Excessive haematite staining - difficult to make
a quantitative assessment.

From these observations ,it is probable that the excessive slime
production is a function of the considerable amount of fine grained
sericite mica in the 'quartzite'. This is characteristic of the ,
Mathinna Group metasediments (metasandstones). The low tin recovery
compared with that expected from sizing may be the result of breakdoWII
of clumps of small' cassiterite grains during crushing and also a
fUnction of their rather fine grain size - i.e. a fair proportion
of < 10i'- diameter. No obvious cracks were seen in the cassiterite
grains examined. The thin sections are retained for any further
work, if necessary.

86.4 m. Rock is a metapelite with abundant fine grained
sericite and < 10% quartz. Cassiterite of average diameter
15IJ. is associated with quartz veins.

15.0 m. Rock is a quartzwacke, with quartz to 300J1 and a
sericitic matrix up to 40% with average particle size -v 5p..
The vein consists of coarse comb quartz, the matrix sericite
is recrystallised and sOllewhat coarser adjacent to the vein
(10 - 151J.) and cassiterite occurs as individual grains from
15IJ. up. Haematite specks are irregularly distributed through
the section.

203.3 m. Rock is a q,uartzwacke - 'dirty quartzite' - with
up to 25% sericitic ~f1ne grained muscovite 5 - 10J1) matrix
and quartz fragments to 2 - 3OQv.. Vein consists of coarse
quartz + radiating clusters of muscovite, tourmaline and
fluorite with cassiterite as semi' opaque clusters of
individual grains down to 5IJ. in diame1:er but more commonly
around 20i'- diameter.

Mineralogical Report on the Occurrence of Cassiterite at
Great PyraIIl1d

116.5 II. Rock is a quartzwacke with quartz to > 4OOjl. and a
sericitic matrix up to 35" 'in amount. The average size of
aericite fragments is 7 x 15p.. Cassiterite is irregularl.y
distributed aa individual grains and clumps of grains of
individual size 5 - 3ClJ1.

505070

The results af- as follows:

Five pieces of core with high tin values from departmental drilling
were exam1neA to investigate (a) poor tin recovery and (b) excessive
slime production.
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B Batch H/M Heavy Media Separation
BIM Ball Mill H/S Hydrosizer
C Cyclone or Classifier I/S Infrasizer
C/E Cradle I/X Ion Exchange
CIH Crush J Jig
C/L Column L Leach
C/N Continuous L/L Liquid/Liquid Extraction
cis Cyclosizer M Mixer
C/R Condenser Mis Magnetic Separation
D Tilting Deck or Strake P Panning
D/N Distillation piN Precipitation
D/R Dryer R Roasting
E Electrostatic Separat~on RIM Rod Mill
E/F Elutriation Fraction S Screening or Sieving
E/S Electrolysis SiB Stamp Battery
F Flotation S/4 Spiral, Reichart Cone
F/C Filter or Centrifuge T Table
G Grind T/H Thickener
H/L Heavy Liquid Separation V Vanner

Chemical symbols
The normal chemical symbols for the elements and formulae

for compounds are used, with the addition of the following:
C. Sn Cassiterite Tin
S.Sn Acid soluble tin (Stannite Tin)
T.Sn (or Sn) Total tin (C.Sn + S.Sn)
S.Fe Acid (HCl) Soluble iron
T.Fe (or Fe) Total Iron

Use of symbols ,
(1) Where there are a number of products from the one operation,

e.g. magnetic products, spigot products, these are
distinguished by numbers, E.G. M/A1, M/A2, M/A3, S3, S4 etc.

(2) Where a flowsheet employs a number of processes number from
beginning each process. For example a process with following
steps, sizing, tabling and magnetic separation would be S-1,
T-2, M/S-3.

(3) Products from operations are described by compounding
operatinn and product sym~ols thus: F4C, c/s4 ~ans ~he
cyclosizer fraction 4 from the concentrate made in fl~tation

stage 4.
Note: Research projects are given a number prefixe~ with R, e.g.

R.606. The tests done in the project are numbered N1, N2
etc.

......-.0.-. __ ...... __ , ....

Operation symbols

505071

Solid
Sink
Solution
Tailing
Underflow
Undersize
Micrometre
Retained on screen
Passed through

screen

SiD
s/K
SiN
T
U/F
uls
11m
+

Liquid
Middling
Magnetic
Non-magnetic
Overflow
Oversize
Precipitate
Residue
Raffinate
Reflux
Spigot

L
M
MIA
N
OIF
O/S
P
R
R/E
R/x
S

SyrnPols used in metallurgical reports

Product symbols
A Anode
C Concentrate
c/E Calcine
D Discharge
E Extract
F Fraction
FID Feed
FIT Float
G Gas'
H Head
K Cathode

I·
I
I
I
I
I
I
I
I
I
I

•
I
I
:.
•
'I
I

','
I








































	Cover
	Contents
	Summary
	Location Map
	Appendix



