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EL 42/87 is centred on the old silver-lead mining centre of Zeehan, and

(~ completely encloses the Aberfoyle/Gippsland joint venture M.L. 's over

Queen Hill, where a reported geological resource of 3.6 Mt at 1.2% Sn

has been defined. Work on the EL was deferred whilst RGC negotiated to

acquire the Queen Hill M.L. 's, but these negotiations ultimately failed.

Work began in 1989 and was initially aimed at delineating areas with

potential for Queen Hill/Renison style tin mineralisation, and as a

result the Sylvester and Parting Lake grids were established. Early

results from the Sylvester area were sufficiently encouraging for RGC

to sign an Option to Purchase agreement with Oceania (Tas) P/L over two

MLs they hold in the area. Since then, exploration has mainly focussed

on the Sylvester grid.

Ie

The Sylvester area extends west of Queen Hill and occurs in a similar

geological setting. Three major regional faults transect structurally

deformed psammo-pelites and carbonates of the Upper Oonah Formation, and

Crimson Creek turbidites. A regional gravity survey undertaken during

1990/91 suggests that a ridge of granite extends E-W across the area

toward the Pine Hill cupola. Significant base metal and tin anomalism

is associated with the Balstrup Fault, which is a major structure that

probably communicates at depth with the granite ridge, providing fluid

access to the Upper Oonah carbonates .
•

The 1989/90 exploration programme on the Sylvester grid culminated in

the drilling of two diamond holes, SY002 and SY003. Drillhole SY003

tested a 1.2km long Zn-Pb-(Sn-Au) anomaly associated with ironstones and

decomposed carbonates of the Upper Oonah Formation in the footwall of

the Balstrup Fault. It intersected a 9.5 metre lens of pyrite in the

immediate footwall of the fault which included 7.0m averaging 4.4% Pb,

8.8% Zn and 52 ppm Ag. The Upper Oonah carbonates were recrystallised

over a large area, with patchy pyrite-pyrrhotite-magnetite

mineralisation suggestive of proximity to a major skarn .

•

During 1990/91 these carbonates were extensively costeaned south of

~ SY003, where they are decomposed to clays and ironstone. Highly

anomalous Pb-Zn-Ag (Au, Sn) values were encountered over an area

measuring 200m x 200m, with grades up to 5% Pb, 2% Zn and 200 ppm Ag.
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Meanwhile two additional holes (SY004,005) were drilled west of SY003

to test the source of two intense magnetic anomalies associated with the

Balstrup Fault. SY005 intersected a major magnetite-serpentinite skarn

with a 28.4m thick core of pyrrhotite averaging 1.9% Pb, 3% Zn and 18

ppm Ag. Further drilling (SY008, 009) resulted in one additional skarn

intersection, and the intersection of base metal veins stockworking in

the fault zone. The magnetite-serpentinite skarn replaces Upper Oonah

carbonates in the immediate Footwall of the Balstrup Fault, and its core

in turn is replaced (retrogressively) by the base metal-pyrrhotite

skarn. Based on magnetic data, the magnetite-serpentinite skarn has

a probable strike length of 1.5 km, and the base metal anomalism

targeted by SY003 extends another 1.5 km east.

Encouraged by these results, RGCE successfully tendered for ETA 219

which adjoins EL 42/87 to the west, to cover the western extension of

the Balstrup Fault. The area was incorporated into EL 42/87 and during

1990/91 the Sylvester Grid was extended onto the area as far west as the

Old Tenth Legion mine. Mapping, soil geochem, and ground magnetics were

undertaken on the new gridlines.

It is recommended that drilling of the Balstrup mineralisation be

continued to determine the potential size of base metal replacement body

and to delineate its grade distribution and any metal zonation. In

?articular the possibility of copper andlor tin mineralisation at depth

or alongstrike to the west needs to be examined. Additionally, more

exploratory work needs to be directed toward locating similar

mineralisation in similar geological settings along other major

structures.

Elsewhere on the E.L., the 1990/91 gravity survey outlined two adjoining

deep seated granite cupolas north of Zeehan. One is centred below the

base-metal/tin mining centre of Queen Hill and the other occurs at the

south end of the Parting Lake grid. Weak tin-base metal anomalies occur

above the latter cupola, with no corresponding magnetic anomalism. The

area is seen to have potential for tin andlor base metal replacement and

(4It skarn mineralisation, with pyrrhotite retrograde alteration to pyrite

as at Queen Hill. However deep seated tin replacement bodies are the

most likely target, and bearing in mind the Company's present attitude

to tin exploration the area is of secondary interest to the Sylvester

area for the time being.
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2. Comparison of base metal skarns.
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Typical interbedded graphitic shale and
dolomite of the Upper Oonah (Pou)

First appearance of Serpentinite­
magneti te (greenish colour) in do lomi te
adjacent to major fault (259.8-279m)

Massive magnetite adjacent to massive
pyrrhotite

pyrrhotite rich
Annealed Fault?

6..7. SY005; 571.9-577.9m;

SY005, 621.1-627.5m;

Intensely silicified,
zone at base of skarn.

Typical Po (? lower) sediments.
crenulation cleavage.

Note

8. SY009; 159.1-164.9m; Contact between Ec turbidites and Po
melange.
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Pom spilite demonstrating disconformable
contacts with Posh (? high level
intrusion/extrusion).
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strained interbedded Poss/Posh
"Incipient" melange.

shales and
shales

melange.

11.

12.

13.

.14.

Comstock opencut;

Oonah Hill Rd;

Doric Rd;

Comstock opencut;

Highly strained graphitic
relatively unstrained
interdigitating. "Incipient"

Decomposed? porphyry dyke (Dp) cross-cuts
Po shales.

Shallowly SE plunging D2 parasitic folds
in finely interbedded Po psammo-pelites.

Late (?D2) thrust cuts earlier ductile
deformation fabric (melange). Note
rotated Z-shaped boudins above fault
surface.
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Post Permian thrust in Po sediments.

Sole markings indicating overturning of
Po sediments .

Decomposed Po carbonate with cherty
inclusions.

Shallow thrusts (Upper LHS) cut by SSE
trending D2 fault.

Legion Thrust zone with
(LHS) and E:c boudins

Weathered carbonate hosted skarn lens
dipping north at a low angle.

Melange in Tenth
both Po boudins
(RHS) .

15. Near Tasmanian Tram;

•
16. Comstock Opencut;

17. Montana SL;

18. Tenth Legion;
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20. Doric Rd;

•
•
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• 1. INTRODUCTION

1

•

•

EL 42/87 was acquired by Renison Ltd. in August 1987 as the result of

a successful tender application. The EL encloses the Aberfoyle/

Gippsland joint venture consolidated M.L.s over Queen Hill, and

Renison's interest in the area was initially linked to negotiations with

the joint venture partners over the possible acquisition of the MLs

(Figures 1 and 2).

Work on the EL was deferred while negotiations continued, with the

intention that once the MLs were in Renison' s control, a combined

exploration programme would be conducted over both the MLs and the

surrounding EL. However negotiations fell through, and in 1989 RGC

Exploration began an exploration programme on behalf of Renison Ltd.,

without control of Queen Hill having been obtained.

As a result of detailed mapping, rock chip geochemistry and an

aeromagnetic survey, conducted during 1988/89, two areas were chosen as

warranting more detailed follow-up work. The Comstock and Parting Lake

grids were established to cover these two areas, however the Comstock

area was later renamed the Sylvester area to avoid confusion with the

Comstock prospect near Queenstown.

In the Sylvester area, three major regional faults intersect highly

deformed psammo-pelites and carbonates of the Upper Oonah Formation and

less deformed turbidites of the Crimson Creek Formation. Several lines

of evidence suggest a granitoid ridge extends E-I'I beneath the area,

toward the postulated Queen Hill cupola. The Sylvester, Balstrup and

Tenth Legion faults could reasonably be expected to communicate at depth

with such a ridge and provide fluid access to sedimentary carbonates.

Two MLs in the area, held by Oceania (Tas.) P/L., were considered to

cover a portion of the prospective geology and as a result RGC signed

an Option to Purchase agreement with the holders of the MLs to secure

tenure of the area.

During 1990 former EL 95/87, which adjoined EL 42/87 to the west of the

Sylvester area, became available as ETA 219. RGCE tendered for the area
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•
2

because it covered the westward extension of the major

mentioned above. The area was granted to RGCE

amalgamated into EL 42/87.

regional faults

and ultimately

The expanded EL covers 40 square kilometres of countryside that varies

from buttongrass and tea-tree swamp to partially forested hilly terrain.

It covers Zeehan townsite and many of the old silver-lead mines of the

now abandoned Zeehan field. Access is provided by a number of all­

weather roads, as we 11 as numerous 4WD tracks and old, partial 1y

overgrown tramways.

Work on the EL was initially targeted at locating economic

concentrations of tin of the style typified by the Montana deposit

(carbonate replacement), the Severn deposit (Fault stockwork) and Queen

Hill (fault and carbonate replacement). The Upper Oonah Formation and

the· so-called Poverty Point Beds (also called Montana Beds) were

considered the most prospective units because of the presence within

• them of significant carbonate beds capable of hosting replacement-style

deposits.

However as a result of the location of a significant base metal skarn

on the Sylvester grid, the emphasis shifted toward testing the base

metal potential of the prospect. This trend was reinforced during

1990/91 when RGCE decided to drastically reduce its tin exploration

programme as a result of continued low tin prices and the consequent

poor performance of the Renison Bell tin mine.

Exploration now centres on continued exploration of the Sylvester-Tenth

Legion area targetted at locating large tonneage base metal skarn and/or

replacement bodies similar to those mined in North America (e. g. Darwin,

California), South America (e.g. Uchucchacua, Peru) and various other

parts of the world .

•
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• 2. LAND TENURE

3

EL 42/87 is held solely by Renison Ltd. and explored by RGC Exploration

Ltd. (RGCE). It covers 40 square kilometres, most of which is vacant

Crown land. The following mining leases are excluded from the EL

(Figure 2):

35M/72;

36M/81;

43M/85;

123M/47;

64M/73;

C.R.A. Exploration PIL (Oonah Hill)

Aberfoyle Exp. P/L & Gippsland Oil & Min.s NL (Queen Hill)

Oceania (Tas) P/L (Sylvester Nine)

Oceania (Tas) P/L (Comstock Mine)

Kynance P/L (Kynance Mine)

In May, 1990 an Option Agreement to purchase MLs 43M/85 and 123M/47 was

signed with Oceania (Tas.) P/L. Under the terms of the agreement

Renison may explore the area for up to five years.

• In December, 1990, RGCE successfully tendered for ETA 219 which

adjourned EL 42/87 to the west. The ETA was given EL No. 39/90, and in

April 1991 was amalgamated into EL 42/87 .

•

•
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3. PREVIOUS WORK

Silver-lead veins were discovered near the present day town of Zeehan

in 1882, resulting in the rapid development of the Zeehan field, which

flourished until 1914. In subsequent years the Tasmanian Government

carried out exploration in a number of areas and assisted many tributing

parties, but no new discoveries were made. A brief resurgence of

silver-lead mining occurred during the period 1947-1960, when the

Montana SL mine was opened and the Ocean\a lodes were re-developed. By

1960, the field had produced 194,816 tons of lead and 26,585 ozs of

silver. Since that date small tonne ages of silver-Iead-zinc ore have

been mined by Oceania at Sylvester and Comstock, and shipped to

Rosebery. (refer Plan 1).

The presence of tin in the Zeehan field was recognised early, and small

quantities of stannite were mined from the Stannite Lode of the Oonah

mine and Clarkes Lode of the Zeehan-Queen mine. Small quantities of

cassiterite were mined from the Stormsdown lode at various times, and

in the early 1980s Aberfoyle extracted 2,900 tonnes for matte fuming

trials (Anderson, 1986). By 1960, tin production totalled 5.3 tons tin

metal, although no figures are available for tin contained in stannite.

Modern exploration began during the period 1946-47, when Zeehan

Explorations NL drilled a number of holes in the Oceana, Despatch and

King-Bell areas, with the main target being replacement-style galena

mineralisation in the Gordon Limestone. Exploration was successful at

Oceana, and the mine re-opened for a while as a result. Tenneco (1971­

72) and Aberfoyle (1984-87) also explored the Gordon Limestone for

similar mineralisation but without success, (refer Plan 2).

The BMR conducted geophysical surveys around the Montana SL and

Tasmanian Crown mines in 1954, and over Oonah and Queen Hill during

1963-64. Montana SL completed some follow-up drilling after the 1954

survey, but located only graphitic shales.

During 1963-70, 20 diamond drillholes were completed in the Oonah area,

firstly by Clutha then by subsequent tenement holder Minops P/L. As a

result of this work Minops reported indicated reserves of 674,000 tonnes

grading 1.1%Sn, 1.25%Cu and 3.7 gft Ag contained at depth within the

Stannite lode. Further drilling was conducted during 1979-81 under a
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• joint-venture agreement between l1inops and current tenement holders

C.R.A. Exploration.

Clutha and Minops also conducted exploration in the Spray mine area

aimed at locating mineable reserves of silver-Iead-antimony. In 1971

Tenneco took over and completed four underground holes without success.

Stannite was identified in one of the lodes.

•

•

Exploration of Queen Hill began in earnest in 1970 \,hen Gippsland

Minerals acquired tenure over the area, and in 1971 signed a joint­

venture agreement with Cominco (later to become Aberfoyle). During

1970-73 Clutha drilled 18 diamond holes, outlining an inferred resource

of 600,000 tons at 1.64% Sn. Aberfoyle became operators in 1974 and by

1982 they had completed ore characterisation studies and a geological

resource assessment that reported 7.3 Mt at 0.7% Sn, including 3.6 Mt

at 1. 2% Sn (Anderson, 1989). The re source is contained in three

deposits, namely the Queen Hill, Montana and Severn deposits.

The RGC Group has shown an interest in the area since 1967, when a brief

assessment was made of the Oonah leases then held by C. Loftus-Hill.

In 1974 the area south and west of EL 42/87 was pegged by Mt. Lyell as

&.P.L. 129, which was converted into EL 11176 and explored by Gold

Fields Exploration (later to become RGC Exploration) until 1986. Work

completed in the area included the drilling of six unsuccessful diamond

holes on the Stonehenge grid, immediately south of the current Sylvester

grid. The target at Stonehenge \,as replacement-style tin, hosted by

dolomite horizons within the faulted Upper Oonah Formation. Another six

unsuccessful holes were target ted at magnetite skarns in Area D and on

the Heemskirk grid (Plan 2).

Exploration in the Tenth Legion area I'as initially t"rgetted at the

magnetite skarns as a potential source of iron ore. In 1958 The

Tasmanian Mines Department drilled two holes through the largest skarn,

and subsequently Industrial and Mining Investigations Pty. Ltd. drilled

thirteen shallow vertical diamond holes over nine of the larger bodies.

CRA Exploration formed a joint venture with I/1I in 1979, and during

1980-1982 drilled fourteen diamond holes targetted at tin and combined

zinc-geochemical/geophysical anomalles. A sm"ll, metallurgi2ally

difficult potential tin resource was delineated.
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4. REGIONAL GEOLOGY (Plans 2, 3)

Stratigraphy

Proterozoic

The oldest rocks in the area are psammo-pelitic sediments of the

Oonah Formation (Po), which form the core of the Heemskirk

Anticlinorium northwest of Zeehan. It has been interpreted as a

distal turbidite sequence (Brown, 1986). The sequence typically

consists of a monotonous repetition of the following components,

in order of relative abundance.

a) Thin bedded grey, micaceous sandstones and siltstones.

b) Massive grey, saccharoidal, quartzitic sandstones.

c) Black, carbonaceous shales.

Toward the top of the Oonah Formation, finer grained lithologies

become more dominant and carbonates and spilitic volcanics appear.

The Upper Oonah Formation (Pou) has been defined to include these

~ distinctive lithologies, which include:

andsandstonesmicaceousgrey,a) Thinly bedded

siltstones.

b) Black, carbonaceous shales.

c) Finely interbedded, laminated sandstones, siltstones,

shales. (Posp).

d) Massive grey, saccharoidal, quartzitic sandstones.

e) Dolomites, limestones and calcareous sediments.

f) Spilites, including vesicular lavas, tuffs and breccias

(Montana Melaphyre Volcanics - Porn).

The prevalence of the various lithologies shows marked lateral

variation. In the Queen Hill area, irregular lenses of spilitic

volcanics form a significant proportion of the stratigraphic

column, whilst in the Comstock mine area spilites are rare and

carbonates are the dominant lithology.

~
Many of the lithologies encountered in the Upper Oonah are

indicative of deposition in a shallow water environment. For

example finely interlaminated calcareous shales, siltstones and

sandstones encountered In SY001 exhibit intraformational slump



Sylvester mine,

SW of Sylvester

tuffs/tuffaceous

•

•
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structures commonly occurring in tidal flat environments and

attributed to tidal drag. Additionally the reported occurrence of

gypsum psuedomorphs in carbonates at Queen Hill (Anderson, 1986)

indicates that at least some of the carbonates were deposited in

a sabkha-type (evaporite) environment.

The spilites consist of lavas and tuffs that form lenses of great

lateral variation in thickness, intercalated mostly with pelitic

units. The lavas are massive, grey-green, weathering to brown

clay. They are generally vesicular, with at least some discordant

(intrusive) contacts, (Plate 19). Occasional coarse pyroclastic

bands are present. The occurrence of spilitic lavas, which are

widely regarded as products of submarine extrusion (e.g. Hatch et

aI, 1975), interbedded with shallow-water and evaporitic facies

rocks, such as those reported at Queen Hill, presents a problem of

interpretation.

The greatest thickness of spilite occurs NE of the

which is probably close to the volcanic source.

mine, the vesicular flows are absent, and

siltstones become dominant.

•

• The carbonates are deeply weathered and decomposed except at North

Comstock, and are thus difficult to recognise (Plate 18). It is

known from drilling that they vary from fine beds interbedded with

calcareous siltstones/shales to massive beds up to 100m+ thick

interbedded with graphitic shales (Plate 3). They vary in

composition from limestone to dolomite, and are extensively altered

(talcose) at Comstock and recrystallised NE of Comstock to a coarse

grained mixture of ferroan dolomite, magnetite and siderite.

The carbonates host magnetite skarns in the Tenth Legion Area, and

at depth near Comstock where they are accompanied by base metal

replacement bodies.

Oonah Formation sediments have been affected by two main periods

of deformation and exhibit a higher degree of deformation than
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overlying units. The early (01) deformation involved an intense

flattening strain and flat thrusting, resulting in boudinaging of

more competent beds (Plate 10). This effect is most intense in the

pelitic units of the Upper Oonah, where boudinaging of sandstone

interbeds in pelitic sequences grades with increasing strain into

distinctive melanges (Plates 14, 15). These melanges occur

throughout the Pou, but are much more common near major Thrust

faults (e.g. Tenth Legion) and near the contact with the overlying

Crimson Creek Formation. They also increase in prevalence toward

the Comstock area, sympatheticallY to the increase in carbonates.

The flattening strain is also responsible for the development of

numerous graphitic shales in the Upper Donah Formation.

Devonian deformation fabrics are most strongly developed in Pou

sediments in the nose of the Heemskirk Anticlinorium, west of

Zeehan, where a strong NW trending (axial planar) penetrative

cleavage and schistosity is present in pelitic sediments,

overprinting earlier Cambrian fabrics.

Cambrian

The Crimson Creek Formation (~c) consists of a poorly outcropping

sequence of weathered turbidites. The dominant lithologies are

light brown labile lithic arenites, wacke stones and tuffs of

(intermediate to mafic) volcanic origin, and mudstones. Massive,

poorly bedded siltstones and shales are also present, along with

occasional carbonate interbeds. The lithic arenites intercepted

by SY002 commonly displayed rythmically graded beds typ:l.cal of

turbiditic sequences. Volcaniclastics in the Argent Flat area were

described by Twelvetrees and Ward (1910) as "Keratophyric Tuffs and

Breccias", and petrographic descriptions in Blissett & King (1968)

identify the main-constituents as fragments of altered plagioclase

and quartz, with minor glass, pyroxene, muscovite etc.

A 45 metre thick sequence of massive dolomites interbedded with

• shales and interlaminated sandstone and siltstone has been recorded

at the base of the Crimson Creek Formation at two locations as a

result of drilling by Aberfoyle (Anderson, 1986). Anderson
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correlates the sequence, referred to as the Poverty Point Beds (or

Montana Beds), with the Success Creek Group (Es) at Renison because

of its conformable relationship with overlying Ec lithologies.

These Cs beds are mostly faulted out at the surface by the Severn

fault.

The main occurrence of Es forms a Y-shaped outcrop stretching from

the old Sylvester mine to Argent flat via Manganese Hill. Blissett

(1962) claims the sequence occupies the core of a syncline in the

Sylvester area but lack of reasonable outcrop makes this difficult

to verify (refer Sub-section 6.1.1).

Regionally, an unconformity is inferred at the base of the Cambrian

sequence because the underlying Oonah Formation sediments appear

to have been affected by the Proterozoic Penguin Orogeny.

On the Argent Flat, the contact between Cambrian units and Pou

sediments is faulted and pseudo-conformable (Plate 22). Es beds

are generally faulted out along the contact at the surface, but are

more extensive at depth. Sheared shales and siltstones dominate

the Ec sequence near the contact.

In the Sylvester-Comstock area the contacts are poorly exposed and

hence not as well understood. Near the Sylvester mine the Ec

turbidites appear psuedo-conformable to, and even seem to

interdigitate with, underlying Pou lithologies. When intersected

during drilling (DDHs SY002, 003 & 009), significant thicknesses

of melange were found to be present in the Pou immediately adjacent

to the Ec-Pou contact in all cases.

Sheared grey shales, siltstone and greywacke exposed in the summit

cutting of the Comstock tram were assigned to the Dundas Group (Ed)

by Opik (1951) on the basis of fossil evidence. However identical

lithologies occur in the enclosing Crimson Creek sequence.

Insufficient mapping has been done at this location to determine

the affinity of these rocks.
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• South of Comstock mine is a large area of poorly outcropping basic

volcanics, shales, siltstones, sandstones, grits, conglomerates and

cherts bound to the north by the Tenth Legion Fault. The sequence

has been variously ascribed to the Crimson Creek Formation

(Blissett, 1962) and the Dundas Group (Poltock, 1981) based on

lithological criteria. The monotonous turbidites that are

characteristic of €c elsewhere in the Zeehan area are absent, and

this combined with the presence of conglomerates suggests that the

rocks do in fact mostly belong to the Dundas Group. However

distinguishing between €c lithologies and non-fossiliferous

portions of €d is often impossible, and some €c may be present.

Mafic (spilitic) volcanics south of Comstock opencut are currently

interpreted as belonging to €c, on the basis of mapping by Poltock

(1981). However Brown (1986) has studied mafic rocks from Comstock

Creek and determined them to be high magnesian andesi tic lavas

rather than typical €c tholeiites.• On Dunkley's tramway, north of Parting Lake, are scattered outcrops

of siltstone, mudstone and shale which Blissett ascribed to the

Crimson Creek Formation .

•
Palaeozoic

The east and southeastern portions of the EL are occupied by the

large Zeehan Syncline, which has a core of Devonian, Silurlan and

Ordovician sediments (DSO). The base of the sedimentary sequence

within and north of Zeehan townsite is occupied by the Gordon

Limestone, which is poorly exposed and can only be described on the

basis of material from old mine dumps (e.g. Tasmanian Crown). It

varies from a massive, grey limestone to a black, arenaceous

limestone "hich decomposes to dark clay that resembles deeply

weathered shale in outcrop.

The contact between the Gordon Limestone and older units in the

• area was previously interpreted to be a major regional structure,

the Despatch Fault, which marks the boundary between the Zeehan

Syncline and the Heemskirk Anticlinorium to the west. However
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mapping along the west shore of Parting Lake during 1990/91

identified a conglomerate bed composed of Pou quartzite detritus

which is conformable to overlying Siluro-Ordovician units. This

suggests that the contact in this area is unconformable, though it

is probably faulted south of Parting Lake (Plan 6).

Apart from the Gordon Limestone, units of the sequence are

considered to have little prospectivity for hosting significant tin

mineralisation. Therefore for a detailed lithological description,

readers are referred to Blissett (1962).

Permian

Tillites (Pt) of the Zeehan Glacial Formation unconformably overly

part of the Oonah Formation north and west of Zeehan.

Intrusives

Cambrian gabbros (eg) occur in outcrop SW of Comstock (McIvor Hill

gabbro). A highly altered gabbro (or mafic extrusive?) was

intersected at the bottom of drillhole SY001. Additionally, an

ultramafic dyke (eus) was mapped in the summit cutting of the

Comstock tramway, where it is associated with a significant shear.

Other parallel dykes are suspected from ground magnetic data. The

McIvor Hill gabbro is chemically similar to gabbros in the

Serpentine Hill mafic-ultramafic complex (Brown, 1986).

A Devonian granitoid ridge is interpreted to extend regionally from

the Heemskirk granite toward Pine Hill (Figure 2). Along this

ridge, a culmination (cupola) is interpreted beneath Queen Hill,

and another culmination may occur beneath the Sylvester grid.

However the only granitoid rocks exposed at the surface are a

number of thin quartz-porphyry dykes.

•
4.2 Structure

Proterozoic sediments of the Oonah Formation display evidence of

an early phase of tectonism that is absent from Cambrian and

younger units. Its main features are:
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Isoclinal folds in well bedded units, with refolded

fold axes (rarely observed at Zeehan).

b) Broad melange zones in Po psammo-pelites.

overprinted by later Devonian deformation.

The se are

The 01 deformation is assigned to the Proterozoic Orogeny on the

basis of its "absence" from Cambrian sequences so far drilled by

RGCE. Some of the early fabrics may however be related to a period

of thrusting during the Cambrian that resulted in the emplacement

of sheared mafic-ultramafic allochthons of ophiolitic affini ty

(Berry, 1988). This is based on the presence of the McIvor Hill

gabbro which is interpreted to be part of a dismembered M-UM

complex that includes the Trial Harbour ultramafics.

The Po melanges are the most significant D1 features. They are

virtually restricted to the Upper Oonah Formation, and are most

prevalent in the Comstock-Sylvester area. They occur in psammo-

• pelites throughout the Pou, but are mainly found adjacent to the

Proterozoic-Cambrian boundary as discussed in the previous Sub­

section. They are the end-product of intense flattening strain and

flat thrusts that produce the following observed features (in

approximate order of increasing deformation):

1) Boudinaging of Po sandstone (Poss) interbeds - Plate

10.

2) Development of irregular, graphitic ductile deformation

zones in pelitic units - Plate 11.

3) Development of melange ,dth increased strain as Poss

bands completely break up - Plates 14, 15.

4) Rotation of boudins during thrusting - Plate 14.

The rotation of boudins at Comstock mine, combined with the

preponderance of melanges near the Proterozoic-Cambrian boundary

is consistent with thrusting of Po sediments over Cambrian units.

• Away from the thrust contact, strain is less intense and occasional

boudinaging of more competent beds is characteristic, but as the

thrust is approached the strain becomes more intense resulting in

melange formation. Subsequent folding and faulting during the
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• Devonian (discussed below) has complicated this simple picture,

such that early ductile deformation fabrics do not indicate a

consistent direction of thrust, and a significant portion of the

fabric is parallel to the main Devonian cleavage.

The 02 deformation of the mid-Devonian Tabberabberan orogeny was

the most significant period of deformation in the area. It

involved two main phases of deformation,

a) NE-SW compression

including the

Anticlinorium.

that produced tight

Zeehan Syncline

NW trending folds

and Heemskirk

•

.~

b) NW-SE compression that produced open NE trending folds.

The superimposition of these two phases of deformation produced

strong interference patterns of folds that can be clearly seen in

Lower Palaeozoic units of the Zeehan area. The more significant

NE-SW compression resulted in the development in some areas of a

strong NW axial plane cleavage (e.g. Oonah-Queen Hill).

The 02 orogeny also produced a series of faults with trends that

vary systematically from NNW near Montana SL to WNW around

Comstock, giving the appearance of convergence toward a point SE

of EL 42/87. A con jugate fracture set trends ENE to NE. The 02

faults vary from small fractures to major regional structures such

as the Sylvester Fault, and appear to involve mainly oblique slip

displacement (Sub-section 6.3). Some structures however reportedly

show evidence of reverse movement, for example the Zeehan-Montana

Main Slide (Blissett, 1962).

The numerous relatively small displacement faults that extend NW

from Zeehan, including the Zeehan Montana Main Slide and perhaps

the Oonah Main Slide, form a structural corridor that extends a

considerable distance and is visible on airphoto mosaics. They

probably reflect a deep seated structure represented as a series

of relatively minor "splays" at the surface.
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The Balstrup fault is a major regional structure dipping

approximately 70 degrees ENE, and involves apparent oblique slip

displacement over most of its length except west of Comstock mine,

where the apparent displacement is overthrusting of Lower Oonah

psammo-pelites over Upper Oonah carbonates and pelites. The fault

is spacially associated with melanges at the western end.

The Tenth Legion fault is also a regional structure, dipping

approximately 45 degrees ENE (based on its intersection by DDH

SY001). In the Comstock mine area, displacement has involved the

overthrusting of Upper Oonah sediments over Cambrian Units. Both

ductile and brittle structural features are associated with the

fault (Plate 15), including "brittle" thrusts that post-date the

early ductile deformation (Plate 14).

•
•

Both the Balstrup and Tenth Legion faults are composite structures

that exhibit both early (Dl) ductile features and later (02)

brittle features. They were probably initially Cambrian thrusts

that were reactivated as Devonian oblique-slip structures. Post­

Cambrian thrusting is also inferred for the Tenth Legion fault and

possibly the western end of the Balstrup Fault. Late Devonian or

Post-Devonian displacement is required to account for the 2km of

faulted contact between Eo sediments and Dg west of Tenth Legion

mine.

The dominance of D2 deformation has resulted in folding and

dislocation of Dl features to the extent that they cannot be mapped

with any confidence, given the amount of outcrop available.

The Heemskirk batholith is thought to have intruded toward the end

of the D2 event, and is knol<n from regional gravitational data

(Figure 3) to extend as a ridge beneath Zeehan townsite. The form

of the intrusion appears to have been controlled by major D2 folds

and regional structures, with culminations occurring between major

anticlinal axes where they cross the regional trend. A NNW

• trending elongate cupola is interpreted from gravity data at a

depth of 1.7km beneath Queen Hill and Zeehan-Hontana. The shape

of this cupola may be controlled to some extent by the Zeehan-



The numerous NW and NNE trending fissure veins and lodes of the

Zeehan silver-lead field developed as the granite cooled. The main

producers are spatially associated with major deep-seated feeder

structures such as the Zeehan-Montana "structural corridor" (Oonah,

Montana, Zeehan-Western mines) and the Balstrup-Tenth Legion faults

(Comstock, Boss, Britannia, Spray etc.). The Lodes appear to

occupy small faults and tensional fissures connected at depth to

the main structures.

•
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Montana structural corridor mentioned above.
13002'/

Finally, there is evidence of post-Permian thrusting 4km NW of

Zeehan townsite, where Proterozoic quartzites of the Oonah

Formation are thrust over Permian tillites of the Zeehan Glacial

Formation in

17) . This

the vicinity of the abandoned Montana SL mine.

thrusting reportedly displaces base metal

(Plate

veins

•
4.3

(Blissett, 1962).

Mineralisation

Virtually all economic production from the Zeehan Field was silver­

lead, and most of the major mines were located within the

boundaries of EL 42/87. The ore occurred as lodes occupying small

faults and impersistent tensional fissures that mostly trend NW and

NNE. Host lithologies have little effect on mineralisation, and

•

wallrock alteration is mostly absent.

A regional mineralogical zonation pattern has long been recognised

for the lodes, based primarily on distance from the Heemskirk

granite. Beyond the limits of contact metasomatism, the following

generalised zones were recognised:

a) Pyritic Belt; lodes contain sphalerite-galena in a

pyritic gangue;

b) Sideritic Belt; lodes contain mainly galena in a

sideritic gangue;

The Pyritic Belt occurs closer to the granite, with the anomalous

exception of the Queen Hill area. With increasing distance from
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the granite, galena becomes dominant over sphalerite, and siderite

becomes the dominant gangue mineral. Systematic changes in

sphalerite geochemistry is parallel to this zonation, and involves

a decline in Fe-S content, and a sudden drop in Mn-S content with

the first appearance of siderite.

Queen Hill is anomalous firstly in that pyritic lodes dominate

within a portion of the regional "Sideritic Belt", and secondly in

that economic concentrations of tin occur in many of them. Three

main styles of mineralisation are present,

a) Fissure Lode; e,g, Stannite Lode, Clarkes Lode.

b) Shear hosted stockworks; e.g. Severn.

c) Carbonate replacement; e.g. Montana, Queen Hill.

•

•

•

In the three main Queen Hill orebodies (Severn, Queen Hill,

Montana) tin occurs principally as fine grained cassiterite in the

range 20-70 micron. Despite differing ore morphologies, all three

exhibit upward and outward zonation from sellaite-tourmaline­

pyrrhoti te-arsenopyri te (minor pyri te-marcasi te-topaz) to sideri te­

flourite-pyrite (minor pyrrhotite) reflecting the general

paragenetic sequence (Anderson, 1986). Cassiterite grainsize is

reported to increase with depth, and the stannite content declines .

Pyrite is the dominant sulphide as a result of the retrogressive

alteration of pyrrhotite.

Fissure lodes at Oonah and Queen Hill exhibit complex mineral

assemblages, including various combinations of stannite,

cassiterite, chalcopyrite, arsenopyrite, galena and sphalerite in

a gangue of pyrite and/or quartz, and to a lesser extent siderite.

Some lodes exhibit internal mineral zonation, for example the so­

called Silver Lode of the Oonah mine changes from a galena-siderite

to a tetrahedrite-chalcopyrite-siderite lode at depth and a

similar zonation was noted with lodes of the Zeehan-Western mine .

The mineralogical zonation and distribution of orebody morphologies

at Queen Hill is consistent with the postulated presence of a

cupola located at depth beneath the area.
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In the Comstock mine-Tenth Legion area, mineralisation is spatially

associated both with the Heemskirk granite and with major

structures, noteably the Balstrup and Tenth Legion faults. Three

main styles of mineralisation are present:

1 ) Magnetite-serpentinite skarns hosted

mostly within the contact metamorphic

Legion) .

by carbonates

aureo Ie (Tenth

•
•

•

2) Base metal sulphide skarns hosted by carbonates mostly

outside the contact metamorphic aureole (Kynance,

SY003, 005 & 009).

3) Sphalerite rich base metal-pyrite veins hosted by

various lithologies (Kynance, Comstock, Boss, Britannia

etc. )

Base metal veins begin toward the outer margin of contact

metamorphism, and the major historical producers are located

between the Balstrup and Tenth Legion faults. They are independent

of host rock lithology except at the Boss mine where stockwork

veining is restricted to relatively brittle recrystallised

carbonates which behaved more competently than surrounding

Ii thologies during deformation. In accordance wi th the

mineralogical zonation of the Zeehan Field galena becomes dominant

and siderite replaces pyrite as the principle gangue with

increasing distance from the granite. East of the Boss mine,

antimonial sulphides (principally boulangerite) are a common

constituent, especially at the Spray Mine .
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5.1 Land Acguisition

ETA 219 was acquired by RGCE to cover potential westward extension

of the base metal mineralisation first encountered in SY003. As

soon as the ETA was incorporated into EL 42/87, in April 1991, a

programme of gridding, geological mapping, ground magnetics and C­

Horizon soil sampling was begun.

•

5.2 Access, Gridding and Surveying

A total of 20 line-km of infill and extension gridding was

completed on the existing Sylvester grid. This improved grid

coverage to 25m x 100m over the most prospective western two-thirds

of the grid, and lines 400m apart were extended 1km northward to

cover an area below which a granite ridge is interpreted from

gravity data.

Additionally, the grid was extended westward as far as the Tenth

Legion area once ETA 219 was acquired. This involved 10.2 line-km

of gridding with a 25m x 200m coverage.

Two infill lines were completed at the south end of the Parting

Lake grid, and an additional line was pegged at the north end.

This involved 4 line-km of pegging.

All pegging was completed by contractor Mark Freeman, in accordance

with environmental guidelines. All lines were surveyed using

compass and clinometers, with some follow-up theodolite surveying

in the Tenth Legion area to correct for magnetic interference from

magnetite skarns. All grid locations were then plotted and

digitised into RGCE's GEOCHEH and AUTOCAD computer databases.

All drillhole collars and selected grid co-ordinates and

topographic features (mostly roads) were surveyed by contractor Len

McKenzie. The results were used to establish drillhole collar
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co-ordinates for the GEOLOG computer database, and to improve

accuracy of grid plotting.

Minor road up-grading was undertaken and drill pads and sumps were

constructed in the Comstock mine area to facilitate the drilling

programme.

5.3 Aerial Photography

Approximately 105 km of colour aerial photography at 1:10,000 scale

was flown over the Zeehan area by the Department of Environment and

Planning (Mapping Division). Standard specifications of 60% foward

overlap and 25% side overlap applied.

5.4 Geological Mapping

•
•

All additional gridlines were mapped and detailed 1: 1000 scale

mapping completed along roads, creeks etc. in areas of interest

(mainly in the Upper Oonah Formation). Airphoto interpretation and

some 1: 5000 follow-up mapping was extended over amenable

(unforested) portions of the EL, with special emphasis on

understanding the structure of the Heemskirk Anticlinorium. The

results are presented as Factual Geology Plans (Plans 5-14) and as

Geological Interpretation Plans (Plans 3 and 38).

All structural data from the Zeehan area was compiled, tabulated

and then plotted onto a series of stereonets. The data was

contoured using a Kalsbeek counting net, and is presented as

Figures 16-22. This was done to aid interpretation of the complex

structure of the Zeehan area.

A single sample of magnetite skarn from SY009 was submitted to

Amdel for petrographic description (Appendix 1).

\. 5.5 Geochemi stry

All additional gridlines have been sampled at 25m intervals from

the (nominal) C-Horizon utilising a hand aug<:r, by contractor Chris
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Cooney. Samples (up to 2kg) were then dried and submitted to

Analabs where the whole sample was pulverised to -200# and a

portion of the sample pulp analysed for Cu, Pb, Zn (AAS-Method 101)

and Sn (XRF-Method 401). A portion of each pulp was forwarded to

Secquerel and analysed for Sb, As, Sa, Sr, Ce, Cs, Cr, Co, Eu, Au,

Hf, Ir, Fe, La, Lu, Mo, K, Rb, Sm, Sc, Se, Ag, Na, Ta, Th, Sn, W,

U, Yt, Zn and Zr using Neutron Activation (Method 1801-Gold+26).

Altogether, 1,243 samples were collected and analysed. Locations

are shown on Plans 15-20, and the results included as Appendix 2.

Selected results are plotted as Figures 3-15.

In addition 46 rock chip samples were collected during mapping and

these were dried and submitted to Analabs where they were crushed

and pulverised to -150#. The samples were then analysed for the

same range of elements, utilising the same methods, as the

abovementioned soil samples. Locations are shown on Plans 15-20

and results included as Appendix 3 .

Samples collected from costeans, and drill core samples were also

submitted, however these are covered under Subsections 5.7 and 5.8

respectively.

• All sample results were entered into the RGCE GEOCHEM computer

database.

5.6 Geophysics

All additional gridlines except for the three additional Parting

Lake lines were covered by ground magnetic surveys using a Proton

Precession magnetometer operated by contractor Brendon Stedman.

Readings were collected at 5m intervals using a sensor height of

3m, and results were digitially recorded onto floppy discs. These

discs were forwarded to Tesla 10 for processing into contour plans

and stack-profiles, and to Bruce Wyatt for modelling and

interpretation. The results are included as Plans 26-29 and the

interpretation as Appendix 4.
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Downhole Sirotem surveys were conducted down drillholes SY002,

SY003, SY004 and SY005 and along Costean #1 by McSkimming

Geophysics in an attempt to delineate any missed (off-hole)

conductors. In addition SY003 and SY004 were logged for IP and

Apparent Resistivity by the N.S.W. Mines Department using close­

spaced electrodes. The results and interpretation are included as

Appendix 7.

Dr. David Leaman was contracted to provide a detailed

interpretation of the form of the Heemskirk granite beneath the

area, using existing gravity data obtained from the gravity

database Tasgrav which is maintained by the Department of Mineral

Resources and Energy. The results are included as Appendix 6.

Three orientated samples of magnetite skarn and one sample of

pyrrhotite were submitted to the CSIRO Division of Exploration

Geophysics to study their magnetic properties as an aid to magnetic

interpretation. The results are included as Appendix 5.

Costeaning

Six costeans were constructed during the year in areas generally

devoid of outcrop but known to be mineralised. The costeans were

excavated to a nominal depth of 2m using excavators belonging to

Macwest and to Stan Laffer. The costeans totalled 625m in length

altogether. They were mapped in detail and sampled along the

sidewalls at a depth of 1m. The mostly soft, clayey material was

sampled by scraping the sample from the wall along a line 1m from

the top into a bag using a hand trowel supplemented where necessary

with a geopick. The samples were taken over continuous 1m

intervals where there was visual evidence of mineralisation,

otherwise over selected 2m intervals elsewhere. Check samples were

collected from the material excavated from Costean #1, over 2m

intervals, to confirm the high values obtained from the initial

sampling. The homogeneous nature of the decomposed carbonate rock

probably minimises any sampling bias.
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Altogether 530 samples were collected, dried, and submitted to

Analabs, where they were whole-pulverised to -200#. The initial

sample batch from Costean #1 (T27425-500 & 27601-671) was analysed

for Cu, Pb, Zn (AAS-Method 101) and Sn (XRF-401), and then

submitted to Becquerel and analysed for "Gold + 26" using neutron

activation (Method 1801). However neutron activation was omitted

for all subsequent sampling, which was restricted to CU, Pb, Zn,

Ag (AAS-Method 101), Sn, Sb (XRF-Method 401) and Au (FA/AAS-Method

309) .

All results were entered into the RGCE GEOCHEM computer database,

and sample locations and selected results are summarised as Plans

20-25.

5.8 Drilling

•
•

SY004 was drilled from the Comstock Tram - Trial Harbour Road

intersection to intersect the source of a magnetic anomaly, which

was modelled as an 80m wide body inclined steeply SSE at a depth

of about 140m in Crimson Creek turbidites. The hole was inclined

at -50 degrees bearing 340 degrees AMG, and drilled to TD 343.5m,

by Diamond Drilling (Tas) using an LY38 skid mounted rig.

SY005 was drilled from the Comstock-Tenth Legion road 200m west of

the Comstock line of lodes, and was aimed at the source of a very

large, deep seated magnetic anomaly, modelled as a 450m wide body

steeply inclined SSW at a depth of about 430m in the Upper Oonah

Formation. The hole was inclined at -50 degrees bearing 350

degrees AMG and was drilled to TD 666.8m by Longyear Aust. using

a skid-mounted LY44.

SY006 and SY007 were drilled from the NE end and middle of Costean

#1 respectively, using a Mole D.D.2 multi-purpose portable rig

• belonging to Nick Poltock. Both holes were part of a 2-3 hole

programme with two aims:
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• 1 ) To test the suitability of the rig for pattern drilling

very decomposed material to about 50 metres depth with

minimal environmental impact.

2) To gain some idea of the sub-surface distribution of

base metal mineralisation below the significant lead

mineralisation intersected by Costean #1.

The two holes were inclined at -50 degrees and drilled WSW parallel

to the Costean (approx. 240 degrees AMG). The holes penetrated to

48.6m and 37.2m respectively, and both were abandoned as a

consequence of very poor recovery (5-25%).

SY008 was collared 125m north of SY005, and was targetted at the

uppermost limit of the modelled magnetic source intersected by

SY005. The hole was inclined at -50 degrees bearing 360 degrees

AMG and was drilled to 421.0m by Diamond Drilling (Tas) using a

• skid-mounted LY38 rig.

SY009 was collared just north of the old Comstock tram, near where

it swings around to cross Comstock Creek across a wooden bridge

that has long since collapsed. It was targetted at the upper

limits of the modelled magnetic source intersected by SY005, some

200m east of that intersection. The hole was drilled to 597.9m by

Diamond Drilling (Tas) using an LY38 rig.

Holes SY004, SY005, SY008 and SY009 were surveyed every 30m using

an Eastman downhole survey camera, and the drillers provided core

orientation marks at the same intervals where the core conditions

were sui table. The orientation tool used by Longyear (SY005)

marked the base of the in-situ core, whereas the tool used by

D.D.T. marked the top of in-situ core.

The abovementioned holes were then cased with slotted PVC to

~ facilitate wireline logging (Subsection 5.6).
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All core was removed to RGCE' s Zeehan core shed where it was

photographed, geologically logged and estimates made of recoveries

and RQD. Additionally all holes except SY006 and SY007 were

measured with a magnetic susceptibility meter, and structural

measurements were made on orientated core mounted on a core

orientation cradle.

Selected core intervals from all holes were split, usually over 1m

intervals, and submitted to Analabs. Here the whole sample was

crushed and pulverised to -150#, and a portion of the pulp then

analysed for Cu, Pb, Zn, Ag (AAS-Method 101) Sn, W (XRF-Method 401)

and Au (FA/AAS-Method 309).

The drill logs and analytical results are included as Appendix 8,

and selected results are presented as Plans 30-37 (Sections).

5.9 Rehabilitation

•

•

•

All six costean sites were completely rehabilitated within two

months of construction, then fertilised. The method used was to

place topsoil to one side and subsoil to the other when

constructing the costeans, then rehabilitate as soon as possible

to ensure seeds and plants in the topsoil pile remain viable .

Vegetative regrowth is already well established.

SY004 drill site has been completely rehabilitated, however

rehabilitation of other drillsites has been delayed in anticipation

of further drilling. All sites have however been cleaned up, and

"hay bale" oil traps removed etc. Sumps were used on all sites to

contain drilling fluids.

All roads used by RGCE existed before the provisions for

rehabilitation came into effect, and will therefore be left open.

Most will be required for future access .
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6.1 Sylvester Grid

6.1.1. Geology

The results of geological mapping over most of the Sylvester grid

has already been detailed in the 1989/90 Annual Report. This

Subsection mainly covers mapping on extensions to the grid (e.g.

Tenth Legion), and any other results that substantially alter

previous interpretations. Refer to Plans 3 and 38.

In the Tenth Legion area, the main structural feature mapped is a

major E-W trending thrust fault along which psammo-pelites of the

Lower Oonah Formation have been thrust over decomposed carbonates

and interbedded carbonaceous shales, siltstones and minor

sandstones of the Upper Oonah Formation. To the west, in the

vicinity of the Kynance mine, the structure appears to merge with

the WNW trending Tenth Legion Fault, another major thrust. To the

east, just north of North Comstock (357400mE), the structure is

joined by another significant NW trending structure to become the

ESE trending Balstrup Fault. As the Balstrup Fault east of

357400mE, the structure forms the contact between Crimson Creek

turbidi tes and the carbonate rich Upper Oonah Formation, indicating

an apparent normal displacement.

In effect this structural feature which I will refer to as the West

Balstrup Fault splay forms the contact between carbonate and non­

carbonate sequences all the way from west of the Tenth Legion mine

to east of the Boss mine (about 358000mE), a total distance in

excess of 3km. Where measurable, the structure appears to dip

northward at 65-75 degrees.

• West of the Kynance mine, a number of magnetite-serpentinite skarn

lenses (including the Tenth Legion skarn) occur in the immediate

footwall of the structure (Plate 18). East of Kynance, a strong
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but deep seated magnetic anomaly follows the contact as far as

357400mE, then begins to dissipate. The anomaly source was

intersected by DDH's SY005 and SY009 and as a result is known to

be caused by a massive magnetite-serpentinite skarn with a core of

massive sulphides (Subsection 6.1.5). SY003, on line 57800mE,

intersected disseminated magnetite-pyrite-pyrrhotite mineralisation

in recrystallised carbonate, which is now thought to be the

diffuse, easternmost margin of the skarn. The decomposed,

mineralised carbonates cut by Costeans #1 and #4 are probably the

deeply weathered surface expression of this diffuse minEralisation.

The other major structure in the Tenth Legion Area is the Tenth

Legion Fault itself, another major regional thrust that trends ESE

and at the comstock mine is estimated to dip north at about 45

degrees (based on DDH SY001). East of Kynance, carbonate-rich

sediments of the Upper Oonah Formation are thrust OVEr Cambrian

gabbros and other Cambrian units, along this structure. West of

Kynance it merges with the West Balstrup Fault, and becomes the

faulted contact along which Lower Oonah psammo-pelites are thrust

over Upper Oonah carbonate-rich sediments. Two kilometres west

of Tenth Legion mine the fault appears to form the contact along

which Lower Oonah psammo-pelites are faulted against Devonian

granite (Heemskirk granite). The outer limit of hornfelsing around

the granite also seems to be sharply displaced across the fault.

The fault must have remained active after intrusion of the granite.

South of Tenth Legion mine, sediments of the Upper Oonah Formation

are strongly hornfelsed. Limited mapping to date has located a

number of magnetite skarns in the area, hosted by decomposed

carbonates. Ironstones formed by deep weathering of the altered

carbonates and related skarns cover wide areas. Inspection of an

E-W trending adit at the southern end of line 55600mE revealed that

a major NNE trending shallow-easterly dipping fault forms the

western margin of a large NNE trending magnetite skarn that

parallels the Upper Oonah-Gabbro contact which is located about

150m to the east. Other skarns in the area trend ESE, conformable

to host carbonates.



An unusual SE trending (?) magnetite-sphalerite skarn was noted in

the vicinity of 360000mN/354700mE (AMG). Associated minerals

included coarse phlogopite crystals, tremolite and serpentinite.

This mineralisation has been drilled by CRAE (Dickson, 1981) but

the drillhole (T.L.C5) appears to have been drilled in the wrong

direction. Small pits have been sunk on the mineralisation

(Davern's Prospect, ref. Twelvetrees & Reid, 1919).

•
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The wedge of Upper Oonah Formation sediments between the Tenth

Legion Fault and the E-W thrust east of Kynance is dominated by

generally shallow dipping carbonates wi th interbeds of carbonaceous

shales. As mentioned previously these are in faulted contact with

the E-W thrust but not with the Tenth Legion fault, which normally

contains sandstone, siltstone and melange in its footwall. This

may explain why no skarns have been located along it except for

diopside-chlorite-anthophyllite-talc-magnetite skarn, garnet skarn

and actinolite-chlorite-epidote skarn assemblages in relatively

thin carbonates near the fault in SY001 (Crossing, 1990).

Within this Upper Oonah wedge, the sediments exhibit a high degree

of structural complexity. In general terms, as the Tenth Legion

Fault is approached the sediments display an increasingly well

developed tectonic fabric. In sandstone units between Kynance and

the Trial Harbour road this is expressed as a penetrative foliation

that parallels the fault, and siltstones SE of Comstock opencut

become more phyllitic in appearance. \1here there is continuous

exposure along the Trial Harbour road, increasing strain is evident

as a progression from tight folding of pelites and boudinaging of

sandstone bands (Plates 10,11) to the development of a melange

fabric that interfingers with less deformed sediments. The fault

itself is marked by a decomposed "breccia" zone. Further east on

the Tasmanian Tramway a similar progressive deformation occurs but

is less obvious. A well developed melange occurs in the footwall

wherever it is exposed (Plate 15) in this area.
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These early (D1) features have later deformational events

superimposed upon them, including the following (Ref. Plan 12):

1) Normal faults trending mostly ENE and ESE (parallel to

Tenth Legion Fault)

2) Reverse faults of various orientation (mostly NNE to E

trending) - Plates 25, 26.

3) Folding, which results in variations in the attitude of

the melange fabric.

•

•

•

The carbonate-shale sequence in the footwall of the Balstrup Fault

and the South Balstrup Splay appears to be mostly shallow dipping

though locally open folded. The shales are generally highly

strained and graphitised as a result of strain partitioning?

(Plate 11). The carbonates are massive, mostly dolomitic and

deeply weathered to a brownish clay. Cherty fragments occur

disseminated through this brown clay in a zone stretching from

about 357300mE/360750mN to 356900mE/360600mN. Erosional

degradation of this clay results in the formation of a cherty

agglomerate at the surface (Qss). The sequence is well exposed in

the Comstock opencut and surrounding workings .

A NE trending fault appears to truncate this sequence east of the

Boss mine, although scattered limestone outcrops are seen around

the Susanni te mine (360400mN/358000mE). East of this location

outcrop is in general very poor and it is not known reliably how

much carbonate occurs in the sequence. However outcrop is

reasonable adjacent to the Balstrup Fault, where the footwall

sequence east of 358000mE appears to be dominated by siltstone and

sandstone. Costeans #5 and #6 confirmed that significant

quantities of melange are also present.

Numerous ironstone/pyrite lenses have been mapped in this area east

of 358100mE. They are developed in fault/breccia zones in

sandstones, in highly strained graphltic shales, and at one
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location (360250mN/358850mE) ironstone caps a sequence that

includes decomposed carbonates. These ironstones are base metal

anomalous, and some cap lodes that have been mined (Plan 13). East

of the Britannia Mine they appear to cap more disseminated

"stockwork" veining and become more manganiferous. In this area

siderite is probably replacing pyrite as the main source of the

iron.

Additional mapping in the Sylvester grid area has identified more

extensive occurrences of Crimson Creek turbidites than previously

mapped. These occurrences of €c appear to interdigitate with Upper

Oonah sediments, the latter containing spilitic tuffaceous

siltstones that are similar in appearance to some €c lithologies.

The area remains extremely difficult to interpret, especially with

respect to the nature of the €c-Po contact. Where intersected by

drillholes (SY002, SY009) or by costeans (Costean #5 and #6)

melanges are invariably present in Po sediments immediately

adjacent to the contact. In SY009, the melange fabric is

conformable to overlying €c turbidites, and actually incorporates

shards of €c (Plate 8). One interpretation is that an early (D1)

thrust forms the contact, and later (D2) deformational events have

caused the observed complexity.

Mapping of the northern extensions of the Sylvester grid, and of

infill gridlines elsewhere has otherwise generally confirmed the

geological interpretation outlined in the 1989/90 Annual Report.

6.1.2 Geochemistry

The extensive C-Horizon sampling programme had three main initial

aims:

1) To delineate areas with anomalous concentrations of

economic metals (Cu, Pb, Zn, Sb, Ag, Au, Sn, W).

• 2 ) To utilise pathfinder elements in an attempt to outline

"blind" Sn deposits (Cs, Rb, Sc).
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To use trace elements as an aid to geological mapping

and interpretation.

The results of all sampling

summarised as Figures 3-15,

numbered. Most have already

Report.

to date for selected elements are

and all significant anomalies are

been discussed in the 1989/90 Annual

•

•

Sampling of infill lines 57300mE to 59100mE provided a more

detailed picture of known base metal anomalism, but failed to

detect any new anomalies. Anomaly 1 (Pb, Zn ±. Cu, Sn, W, Au)

coincides with the Sylvester mine workings and Anomaly 2 (Sn, W,

Au, As) was tested by SY002. Anomalies 3-6 (Pb, Sb ± Zn, Sn, Au)

are associated with base metal veins, patches and stockworks in

decomposed Upper Oonah Formation carbonates in the footwall of the

Balstrup Fault, and Anomaly 4 has been tested by SY003, SY006,

SY007 and Costeans #1-4. Anomalies 7 and 8 (Zn) occur in swampy

ground and probably represent secondary enrichment of Zn mobilised

from other anomalous areas to the south. Cu levels are elevated

within Crimson Creek turbidites and gabbros (Figure 3).

Sampling of the northern extensions of lines 57600mE, 58000mE,

58400mE and 58800mE located a single Sn, W anomaly associated with

the Doric line of mineralisation (Anomaly 8). This anomaly is of

interest, as a gravity interpreted ridge of granite extends beneath

the area, and the Doric veins may occupy a "tin leakage structure"

connected at depth to the granite.

Sampling of the grid extensions over the Tenth Legion area

(55600mE-56800mE) located patchy Cu Pb Zn anomalism broadly centred

on the Tenth Legion/West Balstrup fault corridor. About half

coincide with known N-S trending base metal veins. A large Sn, W

anomaly is located over the Tenth Legion skarn (Fig 8-9, Anomaly

9) .
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The use of Cs, Rb and Sc as pathfinders for blind Sn deposits was

mostly unsuccessful. In general the distribution of these elements

is strongly correlated to host rock lithology as a result of

processes such as substitution in micas, masking any variation in

abundance due to magmatic hydrothermal processes. However a single

Cs anomaly was delineated on the basis of departure from

correlation with mica content (as evidenced by the level of K).

It is centred on 361150mN/358000mE, trending ENE, (Anomaly 10).

Trace elements were used as an aid to mapping in the Tenth Legion

area, where they were successful in delineating gabbros (high Sc,

Hf) and carbonates (trace element deficient) in areas of poor

outcrop. There was insufficient difference between trace element

patterns of the Upper and Lower Oonah Formation to aid in mapping

the West Balstrup Fault, which forms the contact between them.

6.1.3 Geophysics (Plans 24-27)

The 1990/91 ground magnetics surveys were successful in completely

delineating the main magnetic anomalies present on the Sylvester

grid. In the Tenth Legion area, the outcropping magnetite skarns

produce sharp anomalies up to 20,000 nT above background levels.

With these extreme magnetic gradients, the proton precession

magnetometer is at the limits of its resolution. These intense

near surface anomalies "drown out" any anomalies due to deeper

sources. They are useless except as an aid to mapping the skarns

in areas of poor outcrop.

East of Kynance (356000mE), the sharp spikes begin to disappear,

and the magnetic landscape becomes dominated by a broad deep

sourced anomaly. This anomaly trends ESE as far as about 357500mE

where it reaches maximum amplitude, then it trends ESE (100 degrees

AMG) to 357500mE beyond which it rapidly attenuates on an E-,I

trend, finally disappearing beyond 358200mE. It is caused by the

magnetite-serpentinite skarn intersected by SY005 .
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To aid in modelling, orientated samples of magnetite skarn from

SY005 were analysed by the CSIRO Division of Exploration Geoscience

(Appendix 5). The ir study demonstrated strong remnance in the

magnetite with a Koenigsberger ratio of 1 (Remnance/lnduced

Magnetism), and intense remanence in the pyrrhotite with a ratio

of 7.7. This means that observed anomalies are dominated by

remanence which must be taken into account in modelling the source.

Because of the orientation of its remnant magnetism the pyrrhotite

actually produces a magnetic component that reduces the observed

field. This enables the presence of pyrrhotite to be recognised

despite the much greater magnetic susceptibility of the magnetite.

•
•

Bruce Wyatt modelled the source using the remnance results as a

constraint (Appendix 4). The resultant model explains the source

as two tabular bodies, one of pyrrhotite and one of magnetite,

inclined N at -75 degrees, with a trend of 100 degrees AMG.

This agrees reasonably well with the observed distribution of

magnetite and pyrrhotite in SY005 and SY009, and the mapped trend

of the Balstrup Fault and West Balstrup Fault. The model however

assumes a sharp cut-off between 357400mE and 357500mE, however the

occurrence of extensive disseminated magnetite in SY003 suggests

the body continues beyond 357500mE as a more diffuse magnetite

skarn centred below the collar of SY003.

Once the component of magnetism estimated as due to this source is

subtracted, the residual magnetic field suggests three additional

sources;

•

1 ) A linear feature 10m wide, 750 metres long trending ENE

from 357400mE/360900mN to 359000mE/361050mN. SY004 was

drilled to intercept this source at a depth of 150m,

but failed to encounter magnetic material. The model

was reviewed to account for this, however SY009,

drilled subsequently, also failed to intersect it and

its source remains unknown. East of 357400mE it

correlates closely with the €c/Po contact.
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A similar linear feature at shallow depth trends ESE

from 357000mE/360650mN to 358000mE/360550mN. This does

not coincide with any mapped feature, but may represent

a dyke or magnetite vein.

•
•

3) A broad feature 300m north of the main anomaly, which

can be explained by a 20m wide body with similar

magnetic properties and orientation, at a depth of

280m.

East of 358400mE the magnetic landscape is relatively flat with the

exception of a number of noisy low amplitude and short wavelength

anomalies that may relate to pyrrhotite in veins, similar to the

3.6m wide vein intersected by SY002 that had a remnant core of

pyrrhotite surrounded by replacive pyrite as the main gangue. The

replacement of pyrrhotite by pyrite is of course a magnetically

destructive trend that appears to become more complete with

increasing distance from the granite, in the Sylvester grid area .

Some relatively more substantial anomalies at the SE corner of the

grid are known from mapping (and drilling by Aberfoyle) to be

caused by ultramafic dykes and a non-outcropping gabbro .

The downhole Sirotem and IP logs produced the following results:

"off-hole" anomalies are

SY002; Anomalous TEN

downhole are

metal/pyrite

276. Om. No

evident.

results centred

consistent with

intersection at

at 270m

the base

272.4-

•
SY003; A short-wavelength TEN anomaly centred at

170m downhole appears to be caused by the

base metal mineralisation at 148.7­

15S.2m. It is modelled as a small

steeply dipping zone of sulphides west of

the hole and plunging north.
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A broad "in-hole" anomaly at 350m

downhole occurs near a graphitic fault

zone within carbonates (360.3-361.4m).

The source is modelled as a shallow east

dipping sheet, and this is consistent

with results from Costean #1. The

abovementioned graphitic fault is at 71

degrees to C.A., consistent with such an

at ti tude. Thus the source may be a

graphi tic thrust, though another source

cannot be excluded.

•

•

SY004;

SY005;

The TEM detected a broad, weak off-hole

conductor which is interpreted to be

caused by the pyrrhotite body associated

with the magnetite skarn to the SW .

Electric logging (IP and resistivity) by

the NSW Mines Department detected

anomalies at 78-84m and 177-180m, both of

which conform to minor pyrite-pyrrhotite

mineralisation in siltstones and

mudstones respectively.

The apparent resistivity logs provide

some useful lithological information, as

they are able to readily distinguish

between lithic arenites (200-500 ohm.m)

and siltstones/mudstones (500-5000

ohm.m) .

The TEH responses are domina ted by the

"in-hole" responses of massive pyrrhotite

and magnetite. Some of the responses in

magnetite are, however, inconsistent with

the response expected from magnetite

alone. An extension of the conductive
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bodies up dip and possibly to the east is

inferred, however it is possible that the

broad decomposed fault/melange zone

traversed by follow-up hole SY008 could

account for this apparent conductivity.

Broad responses higher in the hole (at

50m, 100m and 200m) are attributed to

graphitic shales intersected by the hole.

In general, the downhole geophysics results tend to support the

interpretation based on ground magnetics, with respect to the

magnetite-serpentinite skarn and massive pyrrhotite in the Comstock

mine area.

6.1.4 Costeaning

Costean #1 intersected significant base metal mineralisation within

highly decomposed carbonates and ironstones of the Upper Oonah

Formation that form a low rise immediately south of the Balstrup

Fault in the vicinity of the Boss mine (Plan 21). The ironstones

form discrete moderate to steeply dipping bands that represent

decomposed base metal veins including the Boss NW Lode

(Twelvetrees, 1901). The brownish, massive, featureless clays are

interpreted as decomposed carbonates on the basis of trace element

deficiencies (Subsection 6.1.2) and by correlation with SY003,

which passes beneath the Costean. Disseminated ferruginous specks

and irregular patches are interpreted to be the weathered

equivalent of the disseminated mineralisation encountered by SY003

over the interval 167-265m (Crossing, 1990). Visible

mineralisation occurs along the entire length of the Costean

(150m) .
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Best intersections are listed below:

en Pb Za Ag Sb Sa Au

21! 1. 1. 2.2.! 2.2.! 2.2.! ill
153-211 400 1.9 .04 199 307 400 166

15, -21, 18FT} 509 1.5 •07 308 229 536 214

338-36K 788 3.4 .05 682 200 824 727

33E-l6E (8PT) 380 1.6 .02 173 190 472 185

26,-34. 162 4.9 .86 101 297 159 22

75ii-BOil 326 3. 17 . 37 17 99 69 1i

75ii-80il (8PT) Il3 1. 58 .38 15 94 50 24

Costean #2 traversed across the Balstrup Fault from the end of

Costean #l. The ME half of Costean #1 and all of Costean #2 were

situated on low, swampy ground, and base metal mineralisation was

associated with recrystallised pyrite as well as ironstone.

Although the pyrite is secondary, its gross distribution shows a

spatial association with mapped faults and fractures. In Costean

• #2 it is replacing decomposed carbonate bands in a siltstone

sequence. The Balstrup Fault zone is marked by a decomposed

carbonate breccia.

The best intersection was:

en Pb Za Aq Sb Sa An

ill 1 1 2.2.! lli lli ill
8N-14N 702 .85 .04 88 72 128 16

8N-14N RPT 140 .25 .03 is 57 'J 18L

Costean #3 was designed to intersect the Balstrup Fault in line

with SY003. It failed to intersect any significant mineralisation

and it is unclear if a major fault is present in the Costean. The

zone of weak pyritic mineralisation in carbonaceous Cc clays at the

northern end may correlate with the pyritic fault in Cc intersected

by SY003 over the interval 9l.1-106.5m (Plan 37). The

• indifferently bedded greenish-grey fine sediments at the south end

were logged initially as Cc turbidites, but based on trace element

geochemistry it is probably Po psammo-pelites, with the contact



between Cc and Po occurring at 27S. To the north of this point the

samples have elevated Cr, Sc whereas to the west of the level of

these elements it sharply reduced and the levels of Rb, K, Sm rise

antipathetically. Refer Subsection 6.1. 2 for a discussion of

lithogeochemical units.

•
UbJ,

RGC EXPLORATION PTY. LIMITED

37

130062

•
•

Costean #4 was parallel to #1 and intersected similar lithologies

and mineralisation. Visible mineralisation (including disseminated

mineralisation) occurs over the first 180m.

Best intersections:

Cu Pb Za Ag Sa Au

lli 1 1 ill ill m
65-69. 142 4.06 2. 01 11 77 20

116·123. 188 5.43 .37 63 61 53

171-175• 99 2.87 .35 163 14 30

In both costeans #1 and #4, the best intersections generally

coincide fairly closely with bands of ironstone/and occasionally

pyrite). However, broad "haloes· of highly anomalous Pb, Zn, Ag

extend well beyond these bands, and correlate with mineralisation

in the form of ferruginous staining, disseminated ferrug inous

specks and patches, and disseminated euhedral (secondary) pyrite.

For example, the interval 45-65m (20m) averages 1.34% Pb, 0.28% Zn

amd 13 ppm Ag.

The Pb: Zn ratio in the costeans generally exceeds 2:1 and often

exceeds 10: 1. This contrasts sharply with downhole base metal

intersections where the ratio is generally around 1:2 (e.g. SY003).

Historical records from the old workings in the area also refer to

the ore as having a ·preponderance of zinc blende" (e.g.

Twelvetrees, 1901). An additional feature is that nO Pb or Zn

minerals were observed. These features suggest that primary base

• metal sulphides have been leached out by supergene processes, the

lead re-deposited more or less in-situ as fine grained sedondary

minerals dispersed through the ironstone and clays, and the zinc
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mostly removed from the profile in the watertable.

130063

These results are consistent with the expected relative mobility

of base metals in highly weathered terrains with acid groundwater.

At pH levels below 6.1, Zn is geochemically more mobile than Pb,

and below a pH of about 4.5 (depending on the nature of the

electrolyte) no secondary Zn minerals are stable although Pb can

still precipitate as Anglesite (Mann, 1982). In western Tasmania

humus-rich soil processes, pH levels are generally in the range 4­

4.5 (Bill Baker-pers. comm.), due to biological production of humic

acids. In the Boss mine area the carbonates have been completely

decomposed to at least 50m depth and are no longer capable of

bUffering pH to higher levels. The development of humic complexes

of Pb, Zn is also possible, and more work needs to be done to

determine how the base metals have been redistributed in the

profile and what secondary minerals of Pb have precipitated.

• Unfortunately, as a result largely of the failure of SY006 and

SY007 nothing is really known about the vertical zonation of base

metal grades down to the base of oxidation.

Costeans #5 and #6 were dug across base metal anomalous ironstone

sub-parallel to and 20-40 metres south of the Balstrup Fault, in

Upper Oonah sediments NW of the Britannia mine. The sequences

intersected are dominated by decomposed melange with occasional

large boudins of sandstone. This was not anticipated from surface

mapping where only sandstone subcrop and scree is visible. The

mineralisation in Costean #5 occurs in a steeply dipping brittle

fault, but grades are low. In Costean 6 the mineralisation has Pb

grades up to 3% in a mineralised zone that appears conformable to

the melange fabric (Plan 25). The latter Costean intersects the

Balstrup Fault which dips north at about 40 degrees and forms the

Po/€c contact. It is sub-parallel to the melange fabric.

•
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6.1.5 Drilling

SY004 summary log:

130064

0.0-77.1m;

77.1-82.9m;

82.9-156.7m;

156.7-293.3m;

293.3-306.2m;

306.2-343.5m;

€c mudstone & lithic arenite

€c siltstone (10% replacive Py + S1-Gl veins)

~c mudstone

~c mudstone & lithic arenite

€c dolomite

301.9-304.9 Talcose alteration with dissem.

Sl-Gl

Qc siltstone & mudstone

•
•

SY004 was designed to test the source of an ENE trending magnetic

anomaly, which was anticipated at a depth of 140m. However the

hole failed to intersect any magnetic material and remained in Cc

turbidites throughout, with only minor base metal mineralisation .

The turbidites have a fairly consistent ENE trend and generally dip

steeply south. Graded beds exhibit a consistent southerly facing.

SY005 summary log,

0.0-59.6m;

59.6-65.8m;

65.8-70.7m;

70.7-89.8m;

89.9-189.1m;

189.1-238.9m;

238.9-256.5m;

256.5-296.5m;

296.5-429.1m;

429.1-454.6m;

454.6-465.7m;

465.7-507.4m;

507.4-514.0m;

Po shale, graphitic, faulted

Fault pug

Po sandstone

Po shale, highly strained, graphitic

Po dolomite

Po shale, graphitic

Po dolomite

Fault zone and core loss

Po dolomite with minor Se, Py, Po, Mg

Skarn, magnetite-serpentinite

Po dolomite

Skarn, magnetite-serpentinite

Massive sUlphide (Po-Qz-SI-Gl)

0.28% Cu, 4.17% Pb, 3.60% Zn, 45ppm Ag
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518.0-535.8m,

535.8-551.0m,

551. 0-561. 2m;

561.2-565.0m;

565.0-579.9m,

579.9-586.6m,

586.6-666.8m,
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Skarn, magnetite-serpentinite

Massive sulphide (Po-Py-Sl-Gl)

0.14%Cu, 3.24%Pb, 3.24%Zn, 12ppm Ag

Carbonate, partly recrystallised (+Se-Po-Py)

Massive sulphide & skarn intermixed

Po mudstone & carbonate

Rock, intensely silicified (Qz-Cb-Po-Tr)

Po melange

Po mudstone, sandstone, minor shale

SY005 was designed to intersect the modelled source of the major

magnetic anomaly NW of Comstock mine at a downhole depth of about

300-400m. After passing through a thick sequence of folded but

mostly shallow dipping Upper Oonah Formation dolomites and

graphitic shales the hole intersected a massive magnetite­

serpentinite skarn over the interval 429.1-561.2m (132.1m), with

a core zone dominated by massive sulphides over the interval 507.4-

• 561.2m (53.8m). The skarn occurs in the footwall of the faulted

contact between the carbonate rich Upper Oonah Formation and the

psammo-pelites of the Lower Oonah Formation. The intensely

silicified interval 565.0-579.9 is the interpreted position of the

fault, which appears to have been annealed by the intense

metasomatism. Below this structure, which dips north at about 75

degrees, the hole entered the Lower Oonah Formation. (Plan 31).

Preliminary estimates of true thickness are 38.7m for the overall

skarn, which includes a 15.8m thick core zone of mainly massive

sulphides and a 22.9m thick outer zone of magnetite-serpentinite.

The thickest interval of massive sulphides (518.0-535.8m) has an

estimated true thickness of 5.2m.

SY006 summary log:

•
0.0-6.5m;

6.5-9.5m,

9.5-29.4m,

29.4-48.6m;

Siltstone

Massive sulphides (secondary pYI

No recovery

Sandstone, very low recovery
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SY007 summary log:

130066

0.0-16.0m;

16.0-24.4m:

24.4-31.2m;

31.2-37.2m;

No recovery

Sandstone

Ironstone

Sandstone, very low recovery

Both holes were abandoned because of very low core recovery and

thus failed to fulfil the aim of determining the distribution of

base metal mineralisation in the weathered zone below Coste an #1.

SY008 summary log:

•
•

0.0-24.5m;

24.5-55.4m;

55.4-74.0m;

74.0-84.9m;

84.9-92.0m;

92.0-105.6m;

105.6-121.6m;·

121.0-139.9m;

139.9-177.0m;

177.0-193.0m;

193.0-421.0m;

Po Shale, decomposed, & minor sandstone

Po melange, decomposed, poor recovery

Po sandstone, shale, decomposed

No recovery except for minor shale, veining

Shear zone and veins, poor recovery

Po melange and veins (Py-Sl-Gl)

Po sandstone, clay

Po melange, carbonated, veins (Py-Sl-Gl)

inc. 10.9m x 3.68%Pb, 5.81%Zn, 25ppmAg

Po sandstone, shale interbedded

Fault, pyritic

Sandstone, siltstone interbedded

•

SY008 was a "follow-up" hole designed to test at shallower depth

the mineralisation intersected by SY005. Hagnetic modelling

suggested the top of the body would be intersected at about 300­

350m downhole and interpretation from downhole Sirotem in SY005

supported the interpretation that significant mineralisation

extended updip from the SY005 intersection. However the hole

failed to intersect the skarn.
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For the first 139.9m the hole remained in a mixture of decomposed

melange, shale, sandstone and clay with very low recoveries

(average 25%) in the very difficult ground conditions. This

interval is interpreted to represent the major fault that is the

hangingwall to the skarn, intersected by the hole at a shallow

angle (Plan 31). The "melange" over the interval 121-139.9m, which

contains decomposed carbonate fragments, is probably a fault

breccia. Below 139.9m the hole enters Lower Oonah psammo-pelites

with a distinctive pearly sheen (due to microscale crenulation

cleavage) also observed at the bottom of SY005. These display

generally low dips (20-60 deg.) but variable dip direction.

The carbonate-rich breccia over the interval 121-139.9 contains

significant quantities of sphalerite and galena which appear to

consist of disseminated fragments and vein stockworks. However the

poor recovery and very broken nature of the core makes positive

identification of the morphology of the mineralisation impossible .

The quantity of base metal sulphides in core has probably been

biased by the tendency of the soft decomposed clayey host rock to

break up and be lost in drilling fluid circulation more than the

"fresh" hard sulphides.

SY009 summary log,

•

0.0-101. 3m;

101.3-156.6m;

156.6-160.3m;

160.3-166.3m;

166.3-175.7m;

175.7-204.4m;

204.4-210.7m;

210.7-338.6m;

338.6-376.9m;

376.9-378.7m;

378.7-395.1m;

€c mudstone & lithic-arenite, interbedded

€c mudstone & siltstone, interbedded

Ec lithic arenite & mudstone, interbedded

Po melange

Po siltstone, sheared

Po siltstone, variable BCA

Fault

Po sandstone & siltstone, interbedded

Po sandstone & mudstone

Fault breccia, calcareous

Skarn & massive sulphides intermixed

0.08% Cu, 0.60%Pb, 1.06%Zn, 9ppm Ag inc.

2.25m x 4.02%Pb, 7.72%Zn, 51 ppm Ag
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528.4-535.6m;

535.6-546.1m;

546.1-581.0m;

581.0-582.6m;

582.6-596.3m;

43

Skarn, magnetite, serpentinite, brucite

Shear zone

Skarn & massive sulphides intermixed

Po melange & minor skarn

Fault

Po sandstone & siltstone interbedded

•
•

SY009 was sited to test the mineralisation intersected by SY005

200m along strike to the east at an estimated depth of 300-450m

based on magnetic modelling. The hole traversed steeply NNE

dipping and northerly facing Crimson Creek turbidites to 160.3m

where the hole traverses a melange with a gradational upper contact

that contains shards of €c (Plate 8). The hole then traversed

psammo-pelites of the Upper Oonah (?) before passing through a

fault breccia to enter the skarn. The massive sulphide core in

SY009 is not as extensive as in SY005, occurring as a number of

"lenses" intermixed with magnetite-serpentinite skarn within a zone

with an estimated true thickness of 8.6m. The overall skarn

(including SUlphides) has an estimated true thickness of 85.8m.

There is textural evidence that the pyrrhotite-sphalerite-galena

replaces the magnetite clusters, retaining the same morphology, and

at the margins pyrite in turn replaces a portion of the pyrrhotite .

Between 395.1 and 528.4m (133.3m) the magnetite-serpentinite skarn

becomes more intense toward both contacts, and includes significant

quantities of brucite (Mg(OH), - a source of Mg metal) over the

interval 389.7-499.3m (5-20%). Below the skarn the hole traversed

melange before passing through a fault to enter Lower Oonah at

582.6m. Once again the Lower Oonah possessed a pearly sheen due

to micro-crenulation cleavage.

Attitudes in the Po sediments in the hangingwall of the skarn are

generally shallow dipping with variable dip direction except close

to the hangingwall where the average dip is approx. 25 degrees NNE.
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Cu levels remain fairly constant in the massive sulphides whilst

levels of Pb, Zn and Ag vary sympathetically over a wide range.

These levels approach economic limits over broad intervals. Highly

anomalous W levels occur in the massive sulphides in SYOOS, but

vary independently of Pb, Zn and Ag. Highly anomalous Sn values

occur both in the sulphides and adjoining magnetite-serpentinite

skarn.

Parting Lake Grid

6.2.1 Geology

Additional mapping during 1990/91 resulted in only minor changes

to the interpretation of the area. The most significant outcome

was the discovery of a conglomerate band along the western shore

of Parting Lake which consists of boulders derived by erosion of

Oonah Formation sandstones. It is conformable to Sc (Crotty

Quartzite) and probably represents a basal conglomerate on an

unconformity at the base of the Ordovician.

6.2.2 Geochemistry

C-Horizon sampling of the two infill lines at the south end of the

grid (3600N, 4000N) detected minor Cu Pb Zn mineralisation

associated with known small Ag-Pb-Zn vein workings. Additionally

a cluster of high Pb (eu Sb Au) values occurs on line 4000N just

east of the baseline in an area devoid of outcrop and old workings.

They do not occur on neighbouring lines, and probably relate to

minor base metal veining in Oonah Formation psammo-pelites.

No Sn or W mineralisation was detected and no other useful

information was derived from the additional sampling .
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6.3 Regional

6.3.1 Geology

Stereographic analysis of over 550 bedding readings from the Oonah

Formation show that ESE-WNW Devonian folds dominate the sequence

north of the Balstrup Fault (Figure 16). The readings indicate an

average fold axis plunge of 30 degrees toward 100 degrees AMG

(Lower Oonah) and 46 degrees toward 097 degrees (Upper Oonah).

Average cleavage orientation is axial planar, and is vertical,

trending 112 degrees AMG (Figure 17). Measurements of axes of

small scale folds confirmed two sets of folds, one conformable to

the abovementioned folds, and a second set with average fold axes

plunge of 54 degrees toward 041 degrees AMG.

the Oonah

This is

There is a reasonably wide spread of data in all

readings, a result of earlier phases of deformation.

somewhat more obvious in measurements in the Upper Oonah.•
•

Over 150 bedding readings of the Upper Oonah Formation south of the

Balstrup show a wide spread of attitudes, with an average dip of

16 degrees SE (Figure 18). This contrasts with the steeper dips

to the north, indicating a separate structural domain. No

consistent pattern of folding is indicated, although the data is

consistent with open fold axes plunging at 20 degrees NE, and 40

degrees E. Good fold axis and cleavage measurements were not

available.

•

75 bedding readings of Cambrian sediments (mostly Crimson Creek

Formation) give indication of a fold axis plunging approximately

east, but insufficient data is available to be conclusive. (Figure

19) .
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A total of 307 readings of fault and fracture· surfaces gave

indication of four main fault sets (Figure 2D). Dominant conjugate

sets "A" and "B" indicate a principal stress direction plunging

45 degrees NW, and oblique slip displacement. The faults of the

principle set (A) trend NW-SE and dip at 58 degrees NE. This set

includes most of the major faults, such as the Sylvester, Balstrup

etc., and the indicated displacement is sinistral, and northern

block down (i.e. oblique slip). Shear trends are sub-parallel to

this major fault orientation (Figure 21).

Also apparent in these results are shallow dipping faults (Set D)

which have an average trend SSW (217 degrees) and dip 52 degrees

SE. The well exposed Post-Permia faults at Montana SL trend south

and dip 45 degrees east (Figure 22).

Attitudes of the fabric of the Upper Oonah melanges were also

measured, mostly south of the Balstrup Fault. Two principal

• attitudes are present (Figure 23) . One set (Set A) broadly

conformable to the host rocks, the other is sub-vertical trending

122 degrees AMG. The latter is indicative of development of a

•

secondary fabric during Devonian deformation.

Airphoto interpretation and reconnaissance mapping of Oonah

sediments in the Heemskirk Anticlinorium outlined a series of major

folds with ESE plunging fold axes. These folds have a wavelength

of about 1-1.5km and the axial planes are inclined northward.

These folds are reflected in the Stereoplots of Figures 16, 17.

More complex folding is observeable in the Upper Oonah NE of Oonah

Hill, where earlier easterly to ESE trending fold axes are refolded

around a N-S trending axis.

Evidence of facing is rare in the Oonah Formation, and only two

unambiguous facings were found. Both indicated overturned bedding

(Plate 20).
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6.3.2 Gravity

The interpretation of existing GRAVITY data by Dr. Leaman (Appendix

6) has provided a more detailed model of the form of the Heemskirk

granite than previously available, as a result of the many extra

gravity stations now publically available. In general the

granite surface is fairly smooth with the exception of three

significant features;

1) A north-south trending ridge west of Zeehan with a culmination

at each end, one below Queen Hill and the other NE of the

Zeehan Western mine.

2) An east-west trending "rib" along 5364000mN, plunging to the

east.

•
3) An east-west trending "rib" along

culmination east of the Doric mine.

5362500mN, with a

•

Comparing the modelled granite form to the geological

interpretation it can be seen that the two "ribs" run parallel to

and slightly north of E-W trending anticlinal fold axes in the

Lower Oonah Formation. These fold axes, which plunge steeply

north, probably influenced the form of the granite during

intrusion.

The culmination below Queen Hill is centred on the tin deposits

outlined by Aberfoyle's drillholes, and on a weak magnetic anomaly

with a deep source (Anderson 1989). The second culmination on this

ridge occurs at the south end of the Parting Lake grid, beneath an

area that has not been drilled. Both culminations occur in the

nose of the Heemskirk Anticlinorium.
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CONCLUSIONS AND RECOMMENDATIONS

Sylvester Grid

130080

The most significant result of the work completed to date on the

Sylvester Grid has been the identification of a large, deep seated

skarn complex hosted by Upper Oonah Formation carbonates in the

immediate footwall of the Balstrup-Balstrup West fault system. A

strike distance of 1.5km from the Kynance mine to North Comstock

is indicated by magnetic data, with the potential for substantial

(untested) down dip extent.

The main magnetite-serpentinite skarn is modelled as a steeply

dipping tabular body about 50 to 100m thick, divided by cross­

faults into two segments with similar attitudes but with tops at

depths varying from 240m to 360m. At the distal eastern end, this

skarn appears to have a diffuse margin, passing eastward into

• recrystallised carbonate with very patchy magnetite mineralisation

in the Boss mine area east of Comstock mine. Assuming an average

density of 3.7 g/cc and width of 50m, the modelled body would

contain 27,750,000 tonnes of skarn for every 100m of vertical

height.

•

The lateral extent of the massive pyrrhotite-pyrite-sphalerite­

galena mineralisation that constitutes the core of this skarn where

intersected by SY005 and SY009 cannot be predicted at this stage

of exploration. The strong magnetic resonance of the pyrrhotite

has an observable effect on the total field intensity which can be

modelled, and based on this the pyrrhotite core is interpreted as

having the same areal extent as the enclosing magnetite­

serpentinite skarn. However this interpretation is based on a

single pyrrhotite sample measured for resonance, and should not be

relied on until confirmed by further drilling.

The massive pyrite-sphalerite-galena mineralisation encountered in

the Boss mine area by SY003 occurs at the same

stratigraphic/structural position as the massive sulphides
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intersected by SY005 and SY009, and possibly represents a lateral

extension of the latter beyond the limits of the main magnetite­

serpentinite skarn. It is also highly probable that the numerous

large base metal veins and ironstones outcropping in the footwall

of the Balstrup Fault east of Comstock mine are genetically related

to the skarn complex. The Pb-Zn-Ag (Au, W) anomaly associated with

this latter mineralisation is 200-300m wide and extends 1.5km

eastward from the eastern limi t of the magneti te-serpentini te

skarn.

The Comstock-Tenth Legion skarn complex has been compared with the

numerous base-metal and magnetite skarns mentioned in the

literature of skarn deposits. The main magnetite-serpentinite

skarn complex is in most respects typical of dolomite hosted

(magnesian) magnetite skarns, however although such skarns

typically contain low levels of Zn, the association with massive

pyrrhotite-pyrite-sphalerite-galena is unusual. This is because

'. Pb-Zn skarns worldwide are nearly always hosted by limestones

(Einanldi, 1981). Table 1 summarises skarn deposit types and Table

2 provides a comparison between the Comstock-Tenth Legion skarn and

other base metal skarns.

Aided by a comparison of skarn morphology and mineralogy with other

skarns for which the paragenetic sequence has been determined, the

following paragenetic sequence is postulated for the Comstock-Tenth

Legion skarn:

1) During the Devonian, the area I~as intruded at depth by the

Heemskirk granite. Essentially isochemical contact

metamorphism accompanied the intrusion, producing an aureole

of hornfelsed psammo-pelites and calc-silicate marbles within

about 1km of the contact (west and SW of Tenth Legion).

2 ) During crystallisation, magmatic derived hydrothermal fluids

rose along the pluton margins and migrated outward along

lithological contacts, fissures and pre-existing faults

(Balstrup/Tenth Legion). Interaction with Upper Oonah
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Formation dolomites/limestones during prograde metasomatism

produced magnesian exoskarns characterised by Diopside­

Andraditic Garnet-Actinolite-Chlorite. This mineralogy was

noted in SY001 (Crossing, 1990) and in skarns south of Tenth

Legion (Dickson, 1981). No sulphides accompanied this phase.

Toward the end of prograde metasomatism, magnetite deposition

began, replacing Upper Oonah dolomites in the contact aureole

and along the West Balstrup Fault. Magnetite deposition was

accompanied by serpentinite, talc and minor amounts of low­

sulphur sulphides (Po, Cpy). Patchy Sn, W mineralisation may

have accompanied this stage. Early skarns are overprinted.

During retrograde metasomatism, magnetite-serpentinite

deposi tion peaks then begins to wane. The main period of

sulphide deposition begins, associated with retrograde

alteration of early skarn assemblages. Massive pyrrhotite­

sphalerite-galena replaces the core of the magnetite­

serpentinite skarn immediately adjacent to the West Balstrup

Fault and extends beyond this skarn into marble east of

Comstock mine. The sulphide deposi tion is strongly controlled

by the Balstrup fault system, which is still active, and

sulphides precipitate as a result of declining temperatures,

local redox reactions and neutralisation of hydrothermal

fluids at the marble interface. The hydrothermal fluid

involved is probably a mixture of magmatic and meteoric

flUids, and base metal zonation occurs as a consequence of

early precipitation of chalcopyrite in the Kynance area, with

consequent relative enrichment in Pb Zn which are precipitated

more distally.

During the same general time frame, genetically related distal

base metal veins develop selectively in marbles east of

Comstock mine as a consequence of competency contrast between

the marbles and surrounding pelites and non-crystalline

carbonates. The continued movement of the Balstrup fault

provided structural preparation.
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LOCALITY TONNES METALS OPAQUE. MIN.S OTHER MIN.S INTRUSIVES MOST ROCKS SKARN MORPHOLOGY

N Comstock ? 3.2% In Po, Sl, Gl, Py, I'lt Se, Cb, S, Gran; te Dolomite, limestone RepLacement body adjacent to
Zeehan 3.2% Pb major fault contact and

12ppm Ag genetically related veins in
.2% Cu recrystalLised carbonates.

Darwin ? ? Gl, Sl, Py, Cp, Ce, Fl, Op, Gn Id Quartz Monzonite Limestone RepLacement body adjacent to
CaL ifornia Po, Mg. Ap Stock major taut t contact end

geneticaLly related veins.

Uchucchacua > :3. 9Ht 3% Zn Sl, Gl, Cp, Po, Koeb, Px, Gn, Su, Porphyry Dyke Limestone, ShaLe Replacement bodies parallel to
Peru 3% Pb Py, Al, \lu Rh taut ts near fault bends, and in

600ppm Ag genetically related veins in
.1% Cu minor taut ts.

Santa Eulalia 32Mt 11 % Zn Sl, GL. Py, Cp, ov, Md, Px, Rh, Il, Rhyolite dyke, Limestone Along fault contacts and dyke
Mexico 10% Pb Mg, Po, Ap Am, chl Quartz Monzonite contacts, and in chimneys.

190ppm Ag Stock

San Martin 21Mt 5.3% Zn Sl, Cp, Gl, Po, Md, Tr, Wol, Ep, Quartz Monzonite Limestone Replacement bodies ; n
"exico .6% Pt Py, Tet, Ap Chl Stock recrystallised fractured

150ppm Ag limestones beneath shales. and
1.2% Cu related veins.

Sarbai 725Mt 45.6% Fe Mg, Py, Po, Cp, Sl Gn, Px, Chl, Ce, Ze Diorite Andesite. Tuff, Lensoid 185mx2k:m.
USSR .04% Cu Limestone,

<"AGNETITE-SKARN) .05% 2n Argi II ite
.02% Pb
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Continued temperature decline results in continued retrograde

alteration characterised by partial replacement of pyrrhotite

by pyrite and serpentinite by brucite (SY009). Complete

replacement of pyrrhotite occurs where fluid movement is most

active. Pb-Zn values are probably enhanced during this phase.

6) Movement continued on the Balstrup fault after alteration

ceased, resulting eventually in displacement of the granite

contact and the contact metamorphic aureole.

The base metal mineralisation associated with the skarn complex,

and to a lesser extent the vein systems represent an attractive

target for large tonneages of low grade Ag-Pb-Zn (Cu)

mineralisation with good metallurgical properties. It is therefore

recommended that exploration be continued on the grid with the

following aims, in order of precedence:

•

1 )

2 )

To determine the maximum tonne age potential of the base metal

skarn with widely spaced drillholes alongstrike and downdip.

To provide a better estimate of global grades, and at the same

time to quantify the extent of metal zonation to determine if

there is potential for localised areas of higher grade Ag-Pb­

Zn, or if economic grades of Cu, Sn, W etc occur at depth.

3) To explore for similar skarn systems along other structures

(e.g. Sylvester Fault, Tenth Legion Fault).

4) To further explore the weathered base metal vein sets east of

Comstock mine to determine if they represent a mineable

resource.

The first two aims would have to be successfully achieved before

attempting 3) and 4). The grades so far achieved would have to

• improve or a very large tonne age potential be demonstrated to

suggest an economic resource exists, and there is no justification

for finding similar systems elsewhere until this is achieved.
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Likewise the vein systems east of Comstock mine could only be

considered an economic proposition in conjunction with an economic

resource in the skarn.

Four holes totalling about 2,000 m should achieve the first two

aims to the point where a decision can be made as to whether to

proceed toward defining a resource, or to discontinue exploration

completely.

7.2 Parting Lake Grid

The only target delineated so far that warrants follow-up work is

located in the southern part of the grid, where subtle Sn-W

anomalism occurs associated with base metal vein deposits above a

gravity defined granitoid cupola at a depth of about 1.7km. The

most likely economic mineralisation would be tin in skarns and/or

replacement deposits, replacing Upper Oonah carbonates or possibly

~ Gordon Limestone. Potential also exists for Severn-style

mineralisation.

However any such mineralisation is expected to be more deeply

seated than the Queen Hill deposits, based on the low levels of

soil Sn-W, the absence of old tin workings and absence of tin

bearing veins similar to those on which Queen Hill is centred.

Bearing in mind the depressed state of the tin market and Renison's

poor performance, this area is considered low priority for the time

being.

7.3 Regional

The recognition of significant thrusting in the Sylvester area

raises the probability that slices of Upper Oonah carbonates or

other carbonate bearing units may occur beneath areas mapped at the

surface as carbonate deficient Lower Oonah Formation .•
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If work in the Sylvester area is successful in delineating a

possible resource, then we should consider targetting areas of

Lower Oonah Formation in the Heemskirk Anticlinorium.

Prospectivity would be determined on the basis of gravity defined

granite "highs" and related magnetic anomalism.

/
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1: SY004; 187.2-193.5m; Typical Bc turbidites.

2: SY004; 289.7-294.1m; €c mudstone & dolomite.

Resembles eou in weathered outcrop.
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PLATES 130091

3: SY005; 86.8-91.7mi Typical interbedded graphitic shale &

dolomite of the Upper Oonah (tou)

4: SY005i 255.5-261.9m; First appearance of serpentinite-magnetite

(greenish colour) in dolomite adjacent to major fault (259.8-279m).
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5: SY005; 504.0-509.9m; Massive magnetite adjacent to massive

pyrrhotite.

6: SY005; 571.9-577.9m; Intensely silicifide, pyrrhotite rich zone

at base of skarn. Annealed fault?
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7: SYOO 5; 621. 1- 6 2 7. 5m i Typical eo sediments. Note crenulation

cleavage.

8: SY009; 159.1-164.9m; Contact between ec turbidites & eo melange.
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9: Trial Rd; eom spi 1 i te demonstrating di sconformable contacts wi th

eosh.

10: Trial Rd; Boudinaged eo sandstone bands in highly strained

interbedded eoss/~osh. Incipient melange.
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11: Comstock Opencut; Highly strained graphitic shales & relatively

unstrained shales interdigitating. Incipient melange.

12: Oonah Hill Rd; Decomposed porphyry dyke? (Dp)

Cross-cuts eo shales.
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13: Doric Rd; Shallow SE plunging 02 parasitic folds in finely

interbedded eo psammo-pelites.

14: Comstock Opencut; Late (02?) thrust cuts early ductile

deformation fabric. Note rotated Z-shaped boudins above fault

surface.
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15: Near Tasmanian Tram; Melange in Tenth Legion thrust zone with

both eo boudins (LHS) and €c boudins (RHS).

16: Comstock Opencut; Shallow thrusts (Upper LHS) but by SSE

trending D2 brittle fault.
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17: Montana S.L.; Post Permian thrust in eo sediments.

18: Tenth Legion; Weathered carbonate hosted skarn lense dipping

north at low angle.
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19: North Comstock; Decomposed eo carbonate with cherty inclusions.

20: Doric Rd; Sole markings indicating overturned eo sediments.
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PAGE 17 of 17

-----------------------------------
ELEMENT OL I 358B8" I 359lSI:. I 35938 .. I 35943t.

--------------------------

ANTIHONY .2 44.10 13.00 .86 1l. 80
ARSENIC 2.0 808.00 798.00 -2.00 44.80
8ARIUM 100.0 340.0 -100.0 -100.0 -100.0
BROMINE 2.0 53.90 56.70 7.76 8.80
CERIUM 2.0 85.20 13.20 17.40 51.90
CAESIUM l.0 10.50 - l. 00 2.23 l.87
CHROMIUM 5.0 78.7 106.0 22.2 90.4
COBALT l.0 1.66 -l. 00 -1. 00 34.10
EUROPIUM .5 1.77 -.50 -.50 15.20
GOLD. ppb 5.0 17l. D -5.0 -5.D -5.0
HAfNIUM 1.0 8.56 2.24 7.98 -1. 00

4IjIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0
! , % .05 11.500 16.000 .636 17.700

LANTHANUM .5 51.80 8.38 8.73 18.00
LUTETIUM .2 .79 -.20 .35 .6B
MOLYBDENUM 5.0 -II. 0 11.9 -5.0 -5.0
POTASSIUM, , .2 l. 630 -.200 .359 -.200
RUBIDIUM 20.0 133.0 36.7 -20.0 30.9
SAMARIUM .20 7.78 2.57 1.55 15.80
SCANDUM .10 23.90 25.40 2.14 19.20
SELENIUM 5.0 6.2 -5.0 -5.0 -5.0
SIL YER 5.0 -5.00 -5.00 -5.00 -5.00
SODIUM, , .01 .053 .034 .057 .041
TANTALUM 1.0 -1. 00 -1. 00 -l. 00 -l. 00
THORIUM .5 50.40 J5.40 3.01 -.50
m 500.0 769.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -4.60 -2.00 -2.00 18.90
URAH IUM 2.0 6.05 8.10 -2.00 -2.00
YTTERBIUM .5 4.07 .70 1.91 4.7B
mc 100.0 -100.0 267.0 -100.0 142.0
mCOHIUM 500.0 -500.0 -500.0 -500.0 792.0

------ ------------------

•
LuCAS HEIGHTS RESEARCH lABORATORIES NEW ILlAWARRA RD, 1.UCAS HEIGHTS. NSWBECQUEREL

LABORATORIES
A.C.N. 003 271 832

Telephone: (02) 543 2644

Facsimile: (02) 543 2655
P.O. BOX 93

MENAI, NSW, 2234
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•
1.

PETROGRAPHIC DESCRIPTIONS FOR 1WO ROCK SAMPLES

INTRODUCTION

•

•

Two (2) rock samples were received from Mr. John Crossing (Senior Geologist - Tas.,
RGC Exploration Ply. Ltd., Rosny Park, Tas.) on 7 July, 1991.

Specific requests were:

1) To prepare a thin section and routine petrographic descriptions for each sample;

2) To forward the report to Mr. Crossing at the Rosny Park office of RGC.
•

This report presents the results of this work.

2. METHODS

Conventional thin sections (C55679-680) were prepared from the rock samples
provided. The sections were stained for calcite using alizarin red-S solution prior to
cover-slipping.

Petrographic descriptions were prepared using conventional transmitted polarised light
microscopy.

A limited number of photomicrographs were selected to illustrate the principal
mineralogical and microtextural features of the samples.

3. PETROGRAPHIC DESCRIPTIONS

The routine petrographic descriptions are presented in following pages.

Amdel Reporr G 6244/92 12 August 1991
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2.

• SAMPLE: 1'26493 ("Skarn in Upper Oonah Fm. carbonates west of Zeehan")
Loco.\ed Dn\1 \.--ole S~ 009 "3QO·."'O - 3'1a.~ ,.......,

Thin Section: C55679

Rock Name:
Dolomite-magnesite-brucite-magnetite skarn

Hand Specimen:
The drill core rock sample contains large (cm-sized) angular dark brown to black
fragments that lie in an irregular matrix, and are net-veined by, white crystalline
materia!.

The sample reacts only very slightly to dilute HCl, suggesting that minor calcite
may be present. The sample responds weakly to the hand magnet, especially in
areas where minute black specks occur.

Petrography:

•
Mineral

Carbonate (inc!. dolomite,
magnesite, ?calcite)

Brucite
Opaques (?magnetite)

Vol.%

79

20
1

Origin

metamorphic

metamorphic
metamorphic

•

[NOTE: The mineralogy of this sample was confirmed by rapid X-ray diffraction
methods. A thin slice of the section offcut was placed in the X-ray beam, and
resulting peaks checked. Phases identified were dolomite, magnesite, and brucite.]

In thin section, this sample displays a heterogeneous xenoblastic metamorphic
texture with probably breccia structure.

Carbonate is abundant. It occurs as anhedral grains in a polycrystalline mosaic
present throughout much of the rock. In some areas it is exceedingly fine­
grained, but in others it is medium-grained (average grain size -0.2 mm). In
places, elongate grains and aggregates define a bladed structure over areas as
large as 2-3 mm. This may represent replaced patches of brucite (see below).
Although X-ray diffraction distinguished dolomite and magnesite, no optical
distinction can be made between the two. It is likely, however, that magnesite
occurs as the elongate, bladed aggregates after possible brucite. In places, pinkish
staining from the alizarin red-S depicts small carbonate aggregates that most
likely represent minor calcite.

Brucite occurs as ragged, interlocking aggregates of elongate blades and flakes
that range up to - 6 mm in size. It displays its characteristic anomalous
interference colours, and extinction characteristics that are very similar to mica.
Within some blades, very fine-grained buff-coloured carbonate has partly
replaced the brucite: it is likely to be magnesite.

Amdel Report G 6244/92 12 August 1991
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3.

•

•

•

Opaques occur as equant euhedra of cubic morphology, mostly -0.1-0.4 mm in
size. In places, they tend to be concentrated in discontinuous, poorly-defined
veinlets of carbonate. Their morphology, and magnetic response of the hand
specimen, suggest that magnetite is present, but other opaque phases may also
be present.

Interpretation:

This sample represents a carbonate rock that has suffered complete
recrystallisation, possibly under contact metamorphic conditions, to the
assemblage dolomite + brucite + magnetite + minor calcite. Subsequent partial
replacement of brucite by magnesite occurred. The irregular, vein-like and patchy
distribution of white carbonate matrix in hand specimen suggests that rock body
suffered brecciation prior to recrystallisation.

Amdel Report G 6244/92 12 August 1991
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•

•

A limited number of photomicrographs are presented in the following pages. They
illustrate the principal mineralogical and microtextural features of the samples.

•

Amdel Repon G 6244/92 12 Augusl 1991



PLATE 1: SAMPLE 1'26493 130134

500 Mm

a) Transmitted plane polarised light (1/2a,5)

This view shows massive, fine-grained carbonated (dolomite,
magnesite) with a minor amount of opaques (probably mainly
magnetite) both in disseminated (upper right) and veinlet (lower left)
form.



III PLATE 2: SAMPLE 1'26493 (contd..)

13013S

500 f.Lm

a) Transmitted light, crossed polarisers (1/3a,5)

Dense intergrown plates of brucite (blue, reddish-brown) display
incipient replacement by carbonate (probably mainly magnesite, high
pastel colours).

500 f.Lm

b) Transmitted plane polarised light (1/4a,5)

Fine-grained carbonate (turbid dark magnesite, coarser colourless
dolomite) have completely replaced brucite, leaving a relict bladed
structure (compare 2(a) above).
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APPENDIX 2

Zeehan Project C-horizon soil sampling programme

analytical results (1990/91).



NAME :COO£

5521 ZEEHAN (El 42/87)

Page 1
Date 17/10/1991

NAME:COLOUR

lOA RK
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V VIOLET
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, MEOIUIII 3 LIGHT
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PTL PARfING LAKE GRID SYL SYlVESTER GRID TLO TENTH LEGION GRID
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STO STANDARD
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•
T TRANSPllnTF.D

•



NAME:ALTER

Page 1
Dat.e 16/10/1991
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~
PROJECT: ZEEHAN PROJECT, E . l. 42 j 8] , SOIL AUGeR PROGRAMME

SAMPLE TNQRTH TEAST QCONT KINO SOl l UNIT COLOUR COr-lFOS 'SLOPE CU PB '::N 58 SN AU W

• NUMBER me'tres metres PPO PPO PPO PPO PPM PPM PPO

T 27684 361228 359088 Sl R C tAll SIL/SN l SO 60 !SO 6. , 13 0.005 SO

• T 27685 361'115 358891 Sl R C 112120 '31L,'SN 1 SO 180 " 516.0 -3 -0.005 3
T 27686 360670 358684 Sl R C 2R202T Sll/SN 1 90 60 80 649.0 8 -0.005 19
T 27687 360190 3581118 SL R e lUlT2U SIl/SN 1 165 330 190 14.8 23 o. aa8 l2

• T 27688 362113 358388 Sl R C P8 SIL/SN 1 10 -5 25 0.5 -3 -0.005 27
T 27689 362003 357930 SL R e 3A3U SILj':oN 1 5 -5 10 805.0 8 -0.005 15
T 32401 360450 359064 SL R e 3UIUO SIL!CY 3 105 100 350 1.3 -3 -0.005 -2

• T 32402 360426 3S9064 SL R e 3U 0 CY/SIL 1 " '0 900 1.6 -3 -0.005 -2
T 32403 360401 359064 SL R Be 1A U CY iSH 1 120 35 4100 7.0 -3 -0.005 -2
T 32404 360375 359062 SL R 8e lA u CY/SIL 1 65 SO 1050 3. 1 -3 -0.000::. -2

• T 32405 360347 359061 SL R C 2. 3A CYjSIL 1 '"0 5 1200 2.9 -3 -0.005 -2
T 32406 360327 359060 Sl R 8C OT1U2A SIL(SN 2 55 160 125 3.0 -3 -o.oos. -2
T 32407 360302 359061 SL R 8 3A2U CYjSIL 2 5 5 15 1. 7 -3 -0.005 2

• Remark:SEVEAAL ATTEMPTS. UNABLE TO PeNETRATE SILICEOUS CAP.
T 32406 360276 359059 SL R C 2A 2U CY!SIL 2 5 320 10 2.3 -3 -0.005 -2

Remark:MICA SCHIST

• T 32409 360250 359059 Sl R S ,. U CY/SIL 1 10 5 570 '.0 -3 -0.005 7
T 32410 360226 359059 5l R e 3U2U CY/SIL 2 5 25 30 3.2 10 -0.005 -2
T 32411 360199 359058 S l R , 3T1TO CY/SIL 2 5 15 30 6.5 -3 -0.005 ,

• T .32412 360170 359059 SL R e 3UW CYtPE.8 1 5 ;25 '0 3.' -3 0.006 2
T 32413 3601oll9 359058 5L R C lA SILPEB 1 5 10 10 1.5 -3 -0.005 -2
T 32oll14 360128 359058 Sl R Be 1/\ 'SIL/SN 1 5 ;20 10 1.5 -3 -0.005 -2

• T 32oll15 360100 359059 SL R e 2AIA SILPe:8 3 5 '0 10 1.0 -3 -0.005 -2
T 32oll16 360073 ::1590':18 Sl R C 2A SIL/SN 1 5 10 10 0.7 -3 -0.005 -2
T 32411 360051 359058 Sl R B 2UW CY/SIL 2 5 10 10 1.0 -3 -0.005 -2

• Remark:SE.Vl:RAL ATTEMPTS. UNABLE TO PENETRATE GRAVEl-S.

T 32418 360025 359064 Sl R C 3' SIL/SN 3 -5 10 10 1.3 -3 -0.005 -2
T 32419 360002 3S9068 Sl R S .:!AW CYr,f11 3 5 10 10 0.8 -3 -0.005 -2

Remark:SEVERAL ATTEMPTS. UNA8LE TO fJENETRATE GRAVELS.
T ]2420 3601l7S 359066 SL R C 3f2T3U CYj5lL 1 60 80 105 '.5 -3 -0.005 -2
r J2<l21 360503 359068 5 l R , 2TR2U CV/SIL 1 05 10 S5 , .3 8 o .00 1 -2
T 32422 360529 359070 SL R C ZT1T3A CY/SIL 90 50 185 5.0 -3 -0.005 -2
T 32423 360552 359071 SL R C RON1U SN,PEE:I 1 80 35 200 a . 9 -3 -0.005 -2
r 3;2£12oll 360577 359073 Sl R C AGNJU Pf:8C08 1 1 1 S ! 0 280 8.0 , -0.005 -2

Laborat.ory: ANALAB ANALA8 ANALAB 8ECQ ANALA8 SECQ SECQ
Method 101 10 ! 101 INAA30 '01 INAA30 INAA30
Det. L1mi t.; S. 000 5.000 5.000 0.200 3.000 0.005 2.00U

"".l-,
'-I • • •
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PROJECT: ZEEHAN PROJECT, E.L. 42/87, SOIL AUGER PROGRAMME

SAMPLE. TNORTH lEAST ocorn KIND SOIL UNIT COLOUR COMPOS SLOPE. CU PB " SB S, AU W

• NUMBER metres metres PPM PPM PPM PP. PP. Pe. PP.

T 32425 360603 359073 SL R C 2U CY/SIL 3 " 110 lB. '.2 3 0.005 -2

• T 32426 360631 359074 SL R C 3U2TN 51 LPEB 2 SO " 220 6.4 -3 -O.OOS -2
T 32.q27 360653 359076 5L R C ONIN2A SILPE8 3 " 35 3'0 '.5 3 -0.005 -2
T 32428 360678 359075 SL R C 2TR2U CY/SIL 2 60 80 290 6 _, 9 -0.005 7

• T 32.(129 360702 359075 SL R C lT2U SILPEB 2 100 ,. 3B' 6.0 -3 -0.005 ,
T 321130 360725 359074 5L R C R2U2TN CY/SIL 1 6S 65 285 2.B -3 -0.005 10
T 32431 360751 359077 SL R C 2T2UN CY/SIL 1 110 ,. 295 7.6 -3 -0.005 -2

• T 32432 360775 359077 SL R C N1T3T CY/SIL 1 10 1B' 315 6 .• , -0.005 -2
T 32433 360802 359080 SL R C 2lJN2T SIL/SN 1 270 70 <55 3.0 -3 -0.005 -2
T 32.434 360832 359080 5L R C 3TIT2U 5N/Sll 1 185 60 235 1.6 -3 -0. 005 -2

• T 32435 360853 359081 SL R C 2A3T2T SIL/SN 1 55 125 550 6.0 -3 -0.005 -2
T 32436 360879 359082 5L R C R3TIT SIL/SN 1 55 25 110 2.5 -3 -0.005 -2
r 32437 360902 359082 SL R C 2T SIl/SN 3 50 '0 100 5.0 7 -0.005 2

• T 32438 360926 359083 5l R C 2UlT C'f/SIL 3 9. '0 230 1. 7 -3 -0.005 -2
T 32439 360950 359084 5l R C 1TGU CY/SIL 3 BO 50 '00 1.B -3 -0.005 -2
T 32440 360974 359083 5L R C R3A2T SIlj5N 3 90 90 55 13.0 -3 -0.005 -2

• T 32441 361004 359083 5 L R C 1 U1 T SIL/5N 3 B' 45 16. 2.2 -3 -0.005 -,
T 32442 36102<:1 359084 5L R C 1T2U1U CYjSlL 1 12':> 50 935 6 . 1 -3 -0.005 -2
T 32443 361050 35908<:1 SL R C 2T ('fiSIl 1 65 445 lAO 16.0 9 -0.005 -2

• T 32444 361076 359086 SL R C N3R SIL/SN 3 100 115 590 '.1 7 -0.005 -;Z

T 32445 361103 359081 SL R C 3A1T2U SIl/SN • 110 '0 135 1.2 -3 -o.oos -2
T 32446 361129 3':>9086 SL R C 1T2U (YjSIL 5 110 9. 310 2.3 -3 -0.00':> -2

• r 32<:1<:11 361150 359086 SL " C lUlA2U CY/SIL • 95 245 415 7.1 -3 -0.005 2
T 32.ll4B 361117 359086 5L R C N2U1T CYjSIl 5 100 60 "0 2.2 -3 -0.005 -2
r 324.ll';l 361203 359081 SL R C AG2T CY/SIL 1 14. 65 130 3.2 -3 -0.005 -2

• T 32450 STO STO 810 2 _. -500 0.230 ,
Remark:STD FMC1

r 32451 361252 359088 OC R C N3T2T PE' , 130 35 310 1.2 -3 -0.005 -,
T 32452 361278 359089 5 L R C 3A3T':::T lY,SIl 5 35 ;s OS 8.0 -3 -0.005 -2
r 32<153 361302 359090 SL R C 3A2A1A C'l'jSIL 2 5 -5 5 1.2 -3 -0.01l5 2
T 3240:.4 361330 359090 5L R C 3A2A3U (YjSIL , 10 15 10 1.5 -3 -0.005 ,
T 32455 301352 359091 oc R C 2TZUNR PEe 3 110 2200 625 13. a -3 -0.005 -2
T 3i:<:I!:l6 361380 359091 SL R 8C I'll iT 1U CYjSLL 1 .' 0 2:'0 460 '.3 3 ~O.005 -2
T 32<151 361403 359092 5 L R BC '::UN2T CY/SLL 5 8. 60 500 3.9 -3 -0.005 -2

Laboratory: ANALAB ANA lAB ANA lAB BECQ ANALAB 8ECO BECQ
1'1 e r.h 0 d 101 101 101 11'11'11'130 401 INAA30 INAA30

::> De r.. Limit: 5.000 S.OOO 5.0110 0.200 3.000 0.005 2.000._,
.....,

• • •
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...-j PROJECT: zt:EHAN PROJECT. E . L. 42/87, SOIL AUGER PROGRAMME

SAMPLE TNORTH lEAST OCONT KIND SOIL UNIT COLOUR COMPOS SLOPE CU PB ZN S8 S. ,U "• NUMBER rne1:res mel:rf'!S PP" PP" PP" PP" PP" PP" PP"

T 32491 361252 358889 Sl R C :2 T2R2U CY/SJL 1 90 65 140 2.9 3 0.005 -2

• T 32492 361277 358888 Sl R C ZU3T2.T SIL/SN 1 00 35 130 2. , -3 -0.005 -2
T 32493 361299 358889 Sl R C lAZA3A SIL/SN 3 25 .0 5 3.9 -3 -0.005 -2
T 32494 361327 358889 Sl R C 2AZU3T SILjSN 1 25 20 20 5.0 -3 -0.005 -2

• T 32495 361350 358889 5l R C 3' SILfSN 1 5 25 " 2.5 -3 -0.005 -2
T 32496 361375 358889 Sl R C 2A2T SIL/SN 1 5 10 10 5.8 -3 -0. 005 -2
T 32497 361/100 358889 Sl R C 2T3A CYjSIl 1 25 15 15 20.0 -3 0.006 2

• T 3249B 361425 358889 Sl , C 2T SlLjSN 1 30 50 195 '.0 -3 -0.005 -2
T 32499 361450 358889 5l R C 2U2TIT SILjSN 1 60 45 140 3 _0 3 -0. OOS -2
T 32500 STo STo 100 0.2 -500 0.01\4 5

• Remdl"k:STO B3
T 32501 361501 358894 Sl , C 2 T 3 T2 U SIL/SN 2 65 20 55 0.7 7 -0. 005 -2
T 32502 360500 358878 Sl , C '2T 2' SIL/SN 3 85 33' 030 5.0 -3 -0.005 -2

• T 32503 360473 358879 Sl , C A2G2T SIL/SN 1 SO 195 6000 19.0 -3 -0.005 -2
T 32504 360449 358879 S l , C 1A SIL/SN 1 5 55 4£100 2.5 -3 -0.005 -2
T 32505 360427 358879 Sl , C 2 TZU SIL/SN 1 175 140 430 1.' -3 -0.005 -2• T 32506 360399 358878 Sl R C 2T2U SIl/SN 4 110 175 205 3.9 -3 -0.005 -2
T 32507 360372 358879 Sl T 8 3A SIL/SN 2 5 5 5 0.9 -3 -0.005 -2

Remark:SEVERAL ATTEMPTS. UNABLE TO PENE.TRAH GRAVEL (AP.

• T 32508 360345 358878 Sl R C 2U2A SIL/SN 1 -5 10 5 0.8 -3 -0.005 -2
T -32509 360328 358878 Sl R C 2A SILjSN 1 -, 10 5 1.4 -3 -0.005 -2
T 32510 360301 358818 Sl R C 2A3A2U 51 L /SN 2 -5 5 5 3.6 -3 -0.005 -2

• T 32511 360276 358878 Sl R C ZULU SIL/SN 2 5 20 " 3.9 -3 0.009 ,
T 32512 360250 358878 Sl R e 2U2A SILiSN 1 5 110 20 2.0 -3 -0.005 -2
T 32513 360225 358878 5l , C Ni3A2U SIL!SN 2 , 4700 180 4.1 -3 -0.005 -2

• T 32514 360199 358877 Sl , , 3A2T3T SILiSN 3 30 665 180 12.0 -3 0.006 2
T 32515 360175 358877 Sl , e 2A SlL/SN 2 , 6150 5 2.1 -3 -0.005 2
T 32516 360149 358877 Sl , e 21'1 SIL/SN 1 5 75 5 5.' 7 -0.005 5

( T 32517 360127 358877 Sl , Be 2U2A SIL/SN 3 5 4200 15 8.9 5 -0.005 2
T 32518 360099 358877 Sl , , 21'1 CY/SIL 2 -5 25 • 1.3 -3 -0.005 3

Remdr!<;;SEVERAL ATTEI'IPTS UNABLE TO P!:NETRATE CUll'S S GRAVELS.
r 32519 360077 358877 Sl , , 2A2U sa 5. 1 5 qQ 5 1. 7 -3 -0.005 -2
T 3:2520 360053 358877 Sl , C 21\3U S I L SN 1 0 40 5 2.' -3 -0.005 2
r 32521 360025 358876 Sl , C 2Ul T2A SIL s. 1 5 75 5 1.8 -3 -0.005 2

L,3boracory; .o,Nf\LAB ANAlAB ANALA8 BECQ ANALA8 8ECQ BECQ
Method 101 101 101 INAA30 401 INAA30 INAA30
o e t:. Limit: ':>.000 5.000 5.000 0.200 3.000 0.005 2.000

0
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PROJECT: ZEEHAN PROJECT. E . l. 42/87, SOIL AUGER PROGRAMME

SAMPLE TNORTH TE AST QCONT KINO SOIL UN!T COLOUR COMPOS SLOPE CU P' ZN 5' 5N AU W

• NUMBER me tres metres PPM PPM PPM PPM PPM PPM PPM

T 32522 360000 358876 5L R C lA2A2U SILjSN 1 5 50 20 5.2 3 0.016 ,
• T 32523 3605"18 358685 RC R BC N/2TlT SNIPES 2 40 -, 1900 11. a -3 -0.005 -2

T 32524 360518 358685 SOIL R e A2G SILjSN 1 85 -5 610 1.1 4 -0.005 -2
T 32525 3601198 358685 SOIL R e G2A/2T SIL/5N 1 125- 100 6750 3. , -3 -0.005 -2

• T 32526 360473 35868/l SOIL R e 2T3T2U SIL/SN 3 115 360 325 18 _ 0 9 0.009 -2
T 32527 360tl49 358683 Re R e lA2T2U PEB 1 70 75 2<5 0.8 -3 ~a.OO5 -2
T 321528 360423 3586S3 SOIL R C 2818 SIL/SN 3 5 5 10 2. B -3 -0.005 2

• T 32529 360398 358682 SOIL R Be ZAZU Sll/SN 1 , -, -, 1.4 -3 -0.005 -2
T 32530 360376 358682 SOIL R C ZA2U SIL/SN 1 , 375 15 4.2 25 0.008 2
T 32531 360349 3'::>8680 SOIL R C lANlU SIl/SN 1 '0 71 00 13' 73.6 " 0.130 ,

• T 32532 360329 358678 SOIL R C 3T2A3P. SIL/SN 1 35 1000 75 '.9 -3 -0.005 -2
T 32533 360299 358673 SOIL R C 2T2U SlL/SN 2 80 560 23' 43.7 15 -0.005 -2
T 32534 360274 358674 SOIL R C 2A1A SIL /SN 2 5 65 5 1.6 -3 0.005 -2

• 1 32535 360246 358674 SOIL R C 2A2UIU ~IL/SN 1 , 30 10 5.0 4 0.010 -2
T 32536 360222 358673 SOIL R C 2UIT2T Sll/SN 3 20 260 8' 7 . 7 -3 0.007 -2
T 32537 360197 358672 SOIL R C lU2T~A SIL/SN 1 5 370 10 '.9 -3 -O.OOS 5

• 1 32538 360171 358671 SOIL R C 2U SIl/SN 2 5 25 10 1.8 -3 -0.005 2
T 32539 360146 358670 SOIL R e lA S I L!:; N 3 , 20' 15 2.1 -3 -0.005 22
T 32540 360123 358668 SOIL R C 2. Sll/SN 1 , 20 5 1.4 -3 -0.005 2

• T 032541 360099 358666 SOIL R Be " SIl! SN 2 -, 15 , 1.2 -3 -0.005 -2
T 32542 36007/1 358666 SOIL R C 2A3U SIl/SN 1 -5 170 5 1.5 -3 -0.005 -2
1 32543 36000:.0 358664 SOIL R C 2A2U Sll/'3N 1 -, 15 10 2.1 -3 -0.005 -2

• T 32544 360023 358665 SOIL R e co SlLj5N -5 20 5 o.a -3 -0.005 -2
T 32545 359998 358667 SOIL R e lA2A SIL/SN 2 -5 25 , 1.3 -3 -0.005 -2

Remark:13M NTH OF STATION.UNABLE TO PENETRAfe QUART:.:: GRAVEL IN BETWEEN.

• T 32546 360573 358685 SOIL R e 2T2U SIL /SN 2 <.'35 110 550 10.0 -3 -0.005 -2
T 3254 1 360597 358685 SOl L R C 3A'::T3T Sll/SN 1 115 gO 225 6.3 -3 -0.005 -2
T 325"18 360620 35868"1 SOIL R C 3U;::T1T SIL/SN 1 6':0 10' 100 7 . 4 -3 -0.005 -2
T 325<19 36064<l 358685 SOIL R C L T2 T2U Sll/SN 2 115 105 165 5.1 -3 -0.005 -2
T 325~O 510 STO STD 100 0.3 -500 0.230 ,

Remark:STD '4
r 32551 360691 35868.<1 5L R e lT3H SIL/SN 1 95 10 15 0.3 -3 -0.005 -2
T 32552 360723 358684 SL R e lT2T2R ·::::.Il/~~ 1 100 '::5 185 0.5 -3 -0.005 -"
T 32553 360748 35868.<1 SL R C lr;:T2R SIL/SN 1 75 50 115 1.4 -3 -0.005 -2

..., Ldbor.3tory: f.lNALllotl ANA LAB ANA LAB BE.CQ ANI"IL/IlB BECQ 8ECQ

....1 Method 101 101 101 INAA30 401 IN/IlA30 INAA30

'"""
Oe t. Limit: ':>.000 5.000 5.000 0.200 3.000 0.005 2.000

• • •
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.-l PROJECT: ZEEHAN PROJECT, E . l. 42/87, SOIL AUGeR PROGI1AMI'lE
0
C"')

~ SAMPLE TNORTH TEAST QCONT KINO SOIL UNIT COLOUR COMPOS SLOPE CU P8 ZN SB S. AU W

• NUMBER metres me t.res PPM PPM PPM PPM PPM PPM PPM

T 32551l 360773 358684 5l R C 2R1T2T SIL j5N 1 " 25 90 1. 7 3 0.005 2

• T 32555 360796 358684 Sl R C 2T2R3U SIljSN 1 80 9S 175 1.3 -3 -0.005 -2
T 32556 360824 358684 Sl R C ZT2R2U SIl/SN 2 100 100 330 3.' -3 -O.OOS -2
T 32557 360844 356685 5l R C 2R2T iT SILiSN 1 95 125 110 8.6 -3 -0.005 -2

• T 32558 360812 358685 5l R C 2R2G:2T SlL/SN 1 95 110 260 5.3 6 -0.005 -2
T 32559 360897 3':18685 5l R C ZTZU SILj5N 1 ;S 140 110 7 . 8 -3 -0.005 -2
T 32560 360921 358686 Sl R C 2T SIL /SN 1 80 65 85 2.2 -3 -0.005 -2

• T 32561 360948 358686 Sl R C 2021 CYjSIl 1 40 40 45 4.8 -3 -0.005 -2
T 32562 360972 358685 SL R C lAZT1T SIL/SN 1 80 35 65 4.7 -3 -0.005 -2
T 32563 361000 3!:.B686 Sl R C 2U2T3T SIljSN 1 L::O OS 115 11. 0 -3 -0.005 -2

• T 32564 361024 358687 5l R C 2A2T2U SIL/SN 1 25 70 30 6.3 -3 -0.005 2
T 32565 3610117 358687 Sl R C 2R2T SILjSN 1 170 15 140 3.3 -3 -0.005 -2
T 32566 361073 358688 Sl R C 2 T3 T3 A CY ISIL 1 125 115 175 9.0 -3 -0.005 -2

• T 32567 361097 358687 Sl R C ZAIT2U SILjSN 2 80 40 120 3.8 -3 -0.005 -2
T 32568 361121 358688 5l R C lA SILlSI'! 1 40 35 130 3. , -3 -0.005 -2
T 32569 361111S 358691 5L R C 1A SIL/SN 1 65 25 230 3.7 -3 -0.005 -2

• T 32570 361171 358692 5l R C 1A SILlSI'! 1 320 30 2S 1.2 -3 -0.005 -2
T 32571 361197 358592 5l R C IT2T2U SILlSI'! 1 165 20 100 2.9 -3 -0.0050 -2
T 32572 361222 358692 5l R C 2A3A3T SIL ISN 1 50 250 '0 15. a -3 -0.0050 -2

• T 325073 361247 358693 5l R C 3AZU2T SIL/:SN 1 50 125 190 23.2 15 -0.005 4
T "32574 361273 358696 5l R C 1T2T2U SIL!SN 1 105 75 550 38.7 3 -0.005 -2
T 32575 361297 358696 5l R C 2A2U SILlSN 1 115 120 675 17 .0 4 -0.005 -2

• T 32516 361323 358698 5l R C lA2A SIL/SN 1 40 15 135 8.5 -3 -0.005 -2
T 32577 361346 358699 5l R C 2AlT SIL/SN 2 80 45 110 6.7 -3 -0.00':1 -2
T 32578 361372 358700 5l R C 3A2U SILlSI'! 1 5 " 5 4 .9 -3 -0.00':1 -2

• T 32':179 361397 3':18701 5 1 R C lA2A3A '3IL/SN 1 -5 15 5 3.8 -3 0.008 2
T 32580 361420 358703 5l R C lA SIL/SN 1 tiS 200 15 3.9 -3 -0.005 -2
T 32581 361446 358705 5l R C .::U -j 1 L { S I'! 1 so 30 65 2.1 -3 -0.005 -2
T 32582 361'171 358707 5l R C 3A3T3U SILlSI'! 1 l85 15 175 3.0 -3 -0.005 -2
T :.320::.83 3611197 358709 5l R C 3f13T3U SlL,SN 1 35 " 4S ,. , -3 -0.005 -2
T 32584 360':195 358487 5 1 R C 2R:'T2U SIL/SN 1 190 95 90 3.0 -3 -0.005 -2
T 3258':1 360570 358486 Sl R C R::'T SIL/'~N 1 ::00 liD 215 2.0 6 -0.005 -2
T 32586 360544 3584B5 5l R C AJT2U SrL/St-l 1 85 230 , <0 2.8 -3 -0.005 -2
T 32587 360519 35848/1 5l R C U::JU2T SIL/SN 3 17S 13S 85 3.0 -3 -0.005 -2

Laboratory: ANA LA8 AI'!ALA8 ANAlAB 8E-CO AIIIALAB BE-CO BECQ
Method 101 101 101 INAA30 401 INAA30 INAA30

:1 Oet. Limit: s.ooo 5.000 5.000 0.200 3.000 O.OOS 2.000

'1
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PROJECT: ZEEHAN PROJECT, E . L. 42/87 • SOIL AUGER PROGRAMME

SAMPLE TNORTH TEAST QCONT KIND SOIL UNIT COLOUR COMPOS SLOPE CU PB 'N SB SN AU W

• NUI'IBER me tr e s met./'"es PPM PPM PPM PPM PPM PPM PPM

T 32588 360496 358483 S L R C 3R1U2U SIL/SN 4 60 65 150 3. g 3 0.005 2

• T 32589 360468 3581184 SL R C 2T2U SIL/SI'l , -5 35 10 1.5 -3 -0.005 2
T 32590 360443 358484 S L R C 3AW SIL/SN 1 -5 20 5 1.2 5 -0.005 -2

Remark:UNA8LE TO PENETRATE THE SANDSTONE CAP.

• T 32591 360418 358484 SL R B 3A SIL/SN 1 -5 20 5 1.6 -3 -0.005 -2
Remark:SEVERAL ATTEMPTS, UNABLE TO PENETRATE GRAVELS.

T 32592 360394 3581184 SL R C 2A3U'2U SIL/SN 2 '0 SOO 650 24.3 -3 0.008 -2

• T 32593 360372 3S8484 SL R C 1U2U3U SILjSN 2 10 2275 1" 27.9 10 -0.005 2
T 325911 360347 358483 SL R C P82T20 SIL!SN 2 5 290 " 11 .0 10 -0.005 3
T 32~9S 360322 3S8483 SL R C 2T SIL/SN 3 35 17S0 410 7.5 g -0.005 ,

• T 32596 360295 358482 SL R C 2U1A2A SIL!SN 2 -5 1075 '0 3.1 1 -0.005 -2
T 32':l97 360272 358481 SL R C 2A SIL/SN 2 -5 2500 50 6. B 15 0.006 5
T 32':l98 360247 358480 SL R C 1U2U2A SIL !SN 1 -5 235 20 1.1 -3 -0.005 -2

• T 32599 360221 358479 SL R C 3U3T3A SlLjSN 1 -5 30 25 1.6 -3 -0.005 -2
T 32600 SL R C 1U1T2U SILjSN 1 820 2.8 -SOD 0.230 -2
T 32601 360164 358477 SL R C 201U2U SIL!SN 2 5 185 100 13.0 -3 -0.005 7

• T 32602 360140 358476 SL R C 3A2T3T SIL !SN 2 5 335 85 3.2 -3 -0.005 -2
T 32603 360118 358476 SL R C 2A SIL;SN 1 -s 200 25 1.0 -3 -0.005 -2
T 32604 360094 358474 SL R C lA2A SrLjSN , -5 55 15 1.6 -3 -0.005- -2

• T 32605 360065 358473 SL R C lU2A2U SIL/SN 3 15 165 25 3.3 -3 -0.005 -2
T 32606 360041 358471 SL R C N!lU2U SlLjSN 2 5 145 650 7.8 3 -0.005 -2

RemaI"K:SAMPLE TAKEN 'M SOUTH OF STATION PEG IN CReEK.

• T 32607 360017 358471 SL R 8e 2A2U2T SIL/SN 1 ; 180 60 3.1 5 -0.005 -2
Remark:SEVERAL ATTEMPTS

T 32608 359996 358471 SL R 8 2A SIL/SN 2 -5 20 5 1.3 -3 -0.005 -2

• Romark:UNABLE TO PENETRATE GRAINS.
T 32609 360621 358481 Sl R C ~A2T20 SIl/SN 1 95 80 110 0.8 -3 -0.005 -2
T 32610 360643 358487 SL R C 3A2T2R SIL/SN 1 110 80 190 1.0 -3 -0.005 -2
T 32611 350667 358487 SL R C ':::A2T SILjSN 1 .' 0 665 580 1 7 .0 7 -0.005 -2
T '32612 360696 358489 SL R C 2T2U CY/SIL 1 12':l 300 370 9.' -3 0.021 -2
T 32613 360720 358489 SL R C 2A.2T2R CY/SIL 1 150 295 290 6 _8 , -0.005 -2
T 3'2614 360744 3~8489 SL R C 3U1T2T CY/SlL 1 95 85 28':l 2':l.6 -3 -0.005 -2
T 32615 360770 358491 SL R C 2T3T3U CY/SIL 1 205 2tiO 415 49.6 -3 -0.005 -2
T 32616 360795 358490 SL R C 2A2T3U SIL/SN 1 250 130 170 2.2 -3 0.018 -2

Laoorat.ory: IHIALI'IB I\NI\ lJ\B ANALAB BECQ ANALA8 aECO 8ECQ
Mothod 101 101 101 INAA30 401 INAA30 INAA30

--I Oet. Limit: 5.000 5.000 5.000 0.200 3.000 0.005 2.000
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PROJECT: ZEEHAN PROJECT. E • L • 42/87. so rL AUGER PROGRAMME

SAMPLE TNORTH TEAST ocorn KINO SOIL UNIT COLOUR COMPOS SLOPE CU P8 lN 58 SN AU W

• NUMBER metres metres PPM PPM PPM PPM PPM PPM PPM

r 32617 36U822 358491 SL R C 3U3T2R SILj5N 1 SO 110 100 La , -0.005 -2

• T 32618 360843 3!:l8491 SL R C 3A SIL/SN 1 10 80 .0 1.6 -3 0.018 -2
T 32619 360871 358490 SL R C 2A3AJU SIL!SN 1 30 150 ,. 9,' -3 0.030 -2
T 32620 360896 358490 SL R C 2A2T10 SIL /SN 1 .0 260 115 23.6 -3 -0.005 14

• T 32621 360~H7 358489 SL R C 162A1T SIL/SN 1 1 70 '85 580 6,7 -3 -0.005 -2
T 32622 360941 358489 SL R C 1A SIl/SN 1 '0 280 55 11.0 -3 -0.005 -2
T 32623 360970 358490 SL R C 3A3UIT SIL/SN 1 65 100 140 3,1 -3 -0.005 -2

• T 32624 361001 358490 SL R C 2UIT2T SILlSI'! 1 110 215 190 2, , -3 -0.005 -2
T 32625 361018 358491 51 R C JUtT2T SlLt5N 1 100 100 ';5 2,' 3 -0.005 -2
T 32?26 361044 358492 5L R C 1A3A SIL/SN 1 50 70 135 1,7 -3 -0.005 -2

• T 32627 361071 30:.8493 SL R C !iIlA1A SlL lSI'! 1 95 70 '50 3,0 -3 0.011 -2
T 32628 361097 30:.8494 SL R C lA SIl/SN 1 55 120 260 12.0 -3 -0.000:. -2

Remark:SUlPHIOES VISIBLE

• r 32629 361118 358496 SL R C 1A2A SlL ISN 1 " 40 170 ',2 -3 -0.00s. -2
T 32630 361143 358494 SL R C lA sa/SN 1 120 50 435 9.1 -3 -0.005 -2
T 32631 361169 358496 S L R C lA SlljSN 1 115 SO IS 7 , , -3 0.010 -2

• T 32632 361197 30:.8496 SL R C lA2U SIL/SN 1 50 5& 240 ',6 -3 -0.005 -2
T 32633 361223 30:.8491 SL R C 1,1 SILjSN 1 " 0 45 23S , ,2 -3 -0.000:. -2
T 32634 361250 35.8498 SL R C A2G2A SlL/SN L 80 50 :l05 1,8 -3 -0.005 -2

• T 32635 361211 358498 SL R C 1 A SIL/SN 1 225 215 '65 22.2 -3 -0.005 -2
T 32636 361296 3581198 SL R C 1TIA SILj5N 1 '0 245 IS 44.6 -3 0.044 -2
T 32637 361324 358499 SL R C Wj2A3A CY'/SIL 1 100 420 1650 22.6 20 -0.005 -2

• T 32638 361346 358499 SL R C :2R~T SlL/5N 1 90 70 130 0,5 -3 -0.000:. -2
T 32639 361371 30:.8500 SL R C 2A SIL/SN 1 10 30 15 1,5 -3 -0.005 -2
T 326110 361397 30:.8500 SL R C lA2AlU Sll/'3N 2 20 '0 80 2,0 6 0.007 2

• T 32641 361 .. 20 358501 SL R C 2AJA3U ~Il/SN 1 -';0 90 5 2 , I -3 -0.000 -2
T 326112 361445 308500 SL R C Gf3A2(1 ';lLISN 1 30 '0 505 3,5 -3 -0.000 3
T 32643 361470 358500 SL R C G3A2A SIl./SN l 55 130 1400 ',3 -3 -0.000 -2
T 32644 361495 %8500 S L R C Gj3A2A ::OlL/SN 1 25 go 1500 4 . 6 -3 -0.005 -2
T 32645 361992 3!:l8386 5 L R C 2O SNiPE8 2 18!:l 20 -5 0,6 -3 0.006 -2
T 32646 362013 358386 SL R Be 3A3U '3lL/SN 1 10 40 is 0,9 -3 -0.005 ,
r 32647 362036 358387 5L R C 2A SIL/SN 1 10 40 10 1,6 -3 -O.OOS -2
T 32648 362061 3~8388 SL R e 3i\ 'SIL/SN 3 10 25 -5 o , , -3 -0.005 -2
r 32649 362087 358388 SL R C 3A3U3U SIl/SN 4 10 20 5 0,5 -3 -0.005 2

L"borClcor,. ; ANALAS ANA LAB ANA LAB BECO ANA LAB BECQ BECQ
Method 101 101 101 INAA30 '01 INAA30 INAA30

~ De t. Limit: 5.000 5.000 5.000 0.200 3.000 0.005 2.000

~ :'\l
,-1

• • •
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PROJECT: ZEEHAN PROJECT, E . L. ~2/8Y. SOIL AUGER PROGRAMME

SAMPLE TNORTl-I TeAST QCONT KIND SOIL UNIT COLOUR COMPOS SLOPE CU PO ZN 5B SN AU W

• NUI'lBER metres metres PPM PPM PPM PPM PPM PPM PPM

T 32682 362890 358408 5L R C 2F13A SIl!SN 1 15 45 5 0.6 -3 0.005 ,
• T 32683 362917 358409 5L R B 2' PEB 1 25 20 5 o . , -3 -0.005 2

Remark:UNABLE TO PENE TRATE SCREE.
T 32664 362945 358408 5L R C 3' SIL/SN 1 10 30 10 0.8 -3 -O.OOS -2

• T 32685 362960 358408 5L R C 3A SILj5N 1 10 30 15 0.3 -3 -O.OOS -2-
T 32686 362346 357938 RC R 8 2A PE B L 25 25 5 0.5 -3 -0.005 -2

Remark:SEVERAl ATTEMPTS UNABLE TO PENETRATE SCREE

• T 32687 362320 351937 SL R B 2A2U2T SIL/<sN , 10 35 25 0.8 -3 -0. 005 -2
T 32688 362300 357937 5L R 8C lA2A Sll/SN 1 20 30 35 O. , -3 -0.005 2
r 32689 362272 357936 SL R C 2A 5IL/SN L 15 '0 15 0.8 -3 -0.005 -2

• T 32690 362250 357935. 5L R C ,. Sll/SfII 2 " 0; 200 2.9 -3 0.008 -2
T 32691 362222 357934 5L R C 3A3U SIL ISN 1 10 30 S 0.9 -3 -0.005 -2
T 32692 362202 357934 5L R C 2A2T Sll/SN 3 20 '0 30 1.1 -3 -0.005 -2

• T 32693 362176 357933 SL R B 2A1U SIL/SN 1 10 3S S 0.7 -3 -0.005 -2
T 32694 362152 357934 5L R C A2G SIl/Sr~ 2 55 370 465 3.0 -3 -0.005 -2
T 32695 362127 357933 SL R C 3U2PdA Sill SN 1 16u 1200 430 11. 0 -3 -0.005 -2

• T 32696 362101 357931 5L R 8C lA2A~U SIL/SN 1 15 3S 15 1.3 -3 -0.005 -2
T 32597 362076 357931 SL R C 2A2T2U Sil/SN 3 25 '0 1S 1.9 -3 -0.005 -2
T 3269B 362053 357930 SL R C " SlL/SN 3 10 '25 10 o. , -3 -0.005 -2

• T '32699 362029 357930 SL R C 3. SIl/SN 1 10 30 S 1.0 -3 ~O.OOS -2
T 32700 STO STO -100 0.2 -500 0.260 !

Remal"k:STD B4

• T 32701 362371 357939 SL R C SIL/SN 1 15 '0 10 1.2 -3 -0.005 -2
T 32702 362398 3579011 SL R B 1A2A SIL/SN 1 30 3S 25 0.9 -3 -0.005 3
T 32703 362417 357941 51 R C 1. S[l/';N 1 '0 30 30 0.' -3 -0.005 -2

• T 32704 36241:11 357943 SL R C ::A CY/-:,IL 1 3S SS 140 1. 7 -3 -0.005 -2-
T 32705 362466 357943 SL T B 1U3A SIL/SN 1 10 3U S O. , -3 -0.005 -2

Remark;SEVERAL ATTEMPTS, UNABLE TO PENETRATl: QUARTZ.
T 32706 362497 357944 5L R C 2,", SIL/SN L :'5 50 " 0 1.2 -3 -0.005 -2
T 32707 362521 357945 SL R C 3A3U S 1 L .' ":i N 1 15 45 30 0.7 3 -0.005 -2
T 32708 362544 357945 5L R C 2A2U2T SIL/SN 1 60 30 '0 0.8 3 -0.005 -2
T 32709 362571 357946 51 R C A2G ::iIl.'SN 1 15 30 20 0.7 -3 -0.005 -2
T 32710 36259B 3579<17 SL R C ::'A SIliSN 1 l!: JO 20 1.0 -3 -0.005 -2
T 32711 362622 357947 SL R C 2(1, SlL;SN 1 :::0 2'::. 30 0.9 -3 -O.OOS -2

11 L~boratot"y : ANAlAB ANALAB ANAlAB BECO ANAlAB BECO BECQ

::-'1
I'lethod 101 101 101 INAA30 '01 INAA30 INAA30
De t. L imi t; 5.000 5.000 5.000 0.200 3.000 0.005 2.000
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PROJECT: ZEEHAN PROJECT. Eo l. ~2/81. SOIL AUGER PROGRAMME

SAMPLE INORTH lEAST QCONT KIND SOLL UNIT COLOUR COMPOS SLOPE CU PB ZN 5B SN AU "• NUMBER me tr es rnet:res PPM PPM PPM PPM PP, PPM PPM

T 32712 362650 35 ?':ILI 1 SL R Be 2A2U SIL/SN 1 10 25 20 0.7 -3 -0.00'5 -2

• T 32713 J6~672 357949 5L R C 2A SIL/SN 1 15 35 " 1.2 -3 -0.005 -2
T 32714 362696 357949 SL R e 2U SIL/SN 1 30 ;u 60 1.8 -3 -0.005 -2
T 32715 362723 357951 5L R BC 2A CYjSIl 1 30 50 7 0 2.' -3 -0.005 -2

• T 32716 362748 357951 SL R e 2A SIl/SN 1 30 60 115 2.1 -3 -0.0015 -2
T 32717 362774 357952 SL R e lA2A SlL !SN 1 35 50 65 2 . 1 -3 -0.005 -2
T 32718 362796 357952 S L R e 2U SIl/SN 1 55 65 55 3., -3 -0.005 -2

• T 32719 362820 357950ll SL R C 2U SIljSN 1 30 45 35 1.9 -3 -0.005 -2
T 32720 362845 357954 SL R C 2A3U SIL/SN 1 25 20 65 2.7 17 -0.005 6
T 32!21 362871 357955 SL R Be 2A SIL/SN 1 30 ;;:0 45 loB 11 -0.005 b

• T 32722 362898 357956 SL R e lA2A3A SIL /5N 1 30 25 55 1.6 " -0.00 '5 4
T 32723 362921 3S7956 SL R e 2A CY/SIL 1 30 10 55 1.5 7 -0.005 6
T 32724 362942 357951 SL R C 2A SIL !SN 1 5 -5 15 0.5 7 -0.005 2

• T 32725 362970 357957 SL R B 3A SrLJSN 2 5 5 10 1.1 5 -O.OO~ 8
T 32726 362998 357958 SL R C " SIL /SIIl 2 10 '0 15 1. 7 16 -0.005 2
T 32727 360600 3'::>8273 5L R C 10 SlL;SN 1 130 -5 2850 1.6 -3 -0.005 -2

• T 32728 360578 3582]2 SL R C 2U2T3A SIl /5111 1 35 14O 90 1.1 , -0.005 -2
T 32729 360554 358272 SL R C 3U':::U SIL/SN 2 5 45 10 0.3 7 -0.005 3
T 32730 360530 358271 SL R e IG2AIO SIL JSN 1 80 6100 360 33.1 5 -0.005 3

• T 32731 360501 358270 SL R C 2U SlLj5N 1 5 12!)O 34O '.8 -3 -0. 005 -2
T 32732 360481 358269 SL R B 3" SiL'/SN 1 -5 -5 10 0.9 10 -O.OOS 2

Remark:SEVERAL ATTEMPTS UNABLE TO PENETRATE GRAVelS b SAND.

• T 32733 360'155 358268 SL R C 2A2U SIL!SN 2 80 2B5 80 14.0 5 0.008 2
T 32734 360434 358268 SL R e 3U SILj5N 1 -5 ;; " 5.2 , 0_006 6
T 32735 360400 358266 SL R C lA2A3A SIL/SN 1 20 5J!":: 50 20.4 , 0.006 -2

• T 32736 360376 358265 SL R e 3A3T ~IL/SN 1 15 300 190 '.6 5 -0_005 -2
T 3273.1 360347 358264 SL R C 2A3UJA 5 I L I SN 1 10 6~S 1<150 6.3 10 -0.005 2

Remark:SA"'PLE TAI\EN 12M TO STH OF PEG QUF. TO OLO WORKINGS AT Pt:G.

r 327 38 360326 35826<1 SL R C 1/1,211 SlL/SN 1 5 15 '0 2.0 8 -0.005 3
T 32739 360302 358263 S L R e 2A SIL,ISN 1 ; 5 30 2.' 12 -0.005 ,
T 3~~40 STO STO 121 -0.2 -500 0.054 3

Remark:STD B3
r 32'41 360277 356262 SL R C SIL/SN 1 -; 20 '0 5.0 2U -0.005 ,
T 327.q2 360254 358261 SL R e :U-l Sll.'~;N 3 5 -5 " 2.8 12 -0. 005 3

Laboratory: ANAlAE I'INAL.f-lB ANAUH3 BECO ANA LAB BECO BE C 0

":l Method 101 101 101 INAA30 401 !NAA30 INAA30

~:'\! De t. Limit: S _ 000 5.000 5.000 0.200 3.000 0.005 2.000,..,

• • •
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PROJECT: 2EEHAN PROJECT. E.L. 42/87, SOIL AUGER PROGRAMME
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22/10/91

SAMPLE Tr~ORTH TEAST QCONT KIND SOIL UNIT COLOUR CDt'!PQS SLOPE CU PB ZN SB 5N AU W

• NUMBER metres metres PPM PP" PP" PP" PP" PP" pp"

T 32177 361200 358295 51 R C 2A SIL/SN 1 5 5 15 1.5 B 0.005 2

• T 32778 361223 358297 51 R C lA2A3U SlLjSN 1 30 -5 30 3.5 3 -0. aD!) -2
T 32779 361248 358298 51 R C 11\2A3A SIL!SN 1 100 230 3000 7 . 6 12 -0.005 -2

Remark:SAMPLE TAKEN 10" NORTH OF PEG DUE TO 010 WORKINGS.

• T 32780 STD STD -100 -0.2 -500 0_ 062 5
Remark:STD B3

T 32781 361274 358298 51 R C 2A2T SIl!SN 1 390 560 75O 11.5 -3 -0.005 -2

• Remark:STD B3
T 32-182 361299 358299 51 R C 1A SIL/SN 1 110 4800 4450 80.1 3A 0.025 22
T 32783 361322 358300 RC R C lA2U PE.B 1 ." 27O 665 15.3 5 -0.005 -2

• T 32784 361346 358301 51 R C Gf3A3T SIL/SN 1 10 -5 670 1.0 3 -0.005 -2
T 32785 361376 358301 51 R C " SIL/5N 1 -5 10 20 17.3 73 0.007 19
T 32786 361399 358302 51 R C 2' SILjSN 1 -5 -5 15 1.3 3 -0.005 -2

• T 32787 361423 358303 51 R C 2. SILjSN 1 -5 -5 25 1.1 5 -0.005 -2
T 3V88 361446 358304 51 R C A/3G3A SIl/SN 1 10 -5 500 1.5 a -0.005 -2
T 32789 361473 358304 51 R 8 2A2G3G CYjSIL 1 S -5 615 3.6 9 -0.005 -2

• T 32790 361498 3':>8305 51 R C 2A2G CY/SIL 1 50 -5 560 3.4 a 0.010 -2
T 32791 361246 358098 5L R 8e 1U2U CY/SIL L 15 175 50 5.3 5 -0.00':> -2
T .32792 361271 358098 51 R C 2. SlL !SN 1 -5 5 20 2.6 9 -0.005 -2

• T 32793 361295 358098 51 R C lA2A SILjSN L 15 355 SS5 6.3 " 0.006 6
T 32794 3613'22 358097 RC R C 1AlA SNIPES 1 25 145 110 3.4 21 -0.005 3
T 32795 361346 358099 RC R C 2. SN/PEB 1 2':> 35 60 5.5 6 -0.005 2

• Remark:SULPHIDES PRESENT
T 32796 361310 358098 Sl R C 3A C'(/SIL 1 115 20 530 1.9 4 -0.005 -2

Remark :5AMPlE TAKEN 10" NTH OF PEG DUE TO Df.EP PATCHES OF I.-JATER AND MUO.

• T 3279,' 361"103 358097 Sl R C 11\2A SIl/SN 1 20 5 55 3.2 11 -0.005 -2
T 32798 361421 358098 51 R C 1 A':: (.I SILjSN 1 -5 05 3D 11. 6 9 -0.005 -2
T 32799 361448 358100 51 R C 2T SrLjSN 1 20 20 105 2.6 5 -0.005 -2
T 32800 STD STO -100 -0.2 -SOD 0.234 6

Remark:STO B'
T 32801 361415 358100 51 R C IT2U20 SIL/SN 1 15 25 95 '2.8 10 -0.005 -2
T 32802 361502 358103 51 R C 1T2U Sll/SN 1 15 -5 125 2.7 1. -0.00:' -2

T 32803 3612::0 358098 51 R C N SIljSN 1 15 50 30 3.8 9 -0.005 -2
T 32804 361205 358099 Sl R C ~A3A ~IL/SN 1 " , 620 1.3 14 -0.00":. -2

Ldboratory: ArJAlr,B ANALA8 ANALA8 13ECO ANA lAB 81::CO BECO- Me thad 101 101 101 INAA30 401 INAA30 INAA30
c.\] De t. Limit: :'.000 5.000 5 . 000 0,200 J.OOO 0.005 ;:.000
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PROJECT: ZEEHAN PROJECT. E. L • 42/87, SOIL AUGER PROGRAI'lt'lE

SAIIlPLE TNORTH TEAST QCONT KlNo SOIL UNIT COLOUR COMPOS SLOPE eu PB 'N SB SN AU ~

• NUMBER met:res metres PPM PPM PP, PPM pp, PPM PPM

T 32805 361171 358098 SL R e 2AtA SILjSN 1 sa 510 725 5. B 12 -0.005 2

• T 32806 361146 3~8099 SL R C N SlL/SN 1 10 55 35 '.3 3 -0. DOS -2
T 32807 361123 358098 SL R e 2l.iA 2T SILj5N 1 115 15 26S 3.0 -3 -D.DOS -2
T 32808 361105 358098 SL R C 2A3A3U SIL!SN 1 g,O 55 7.'0 7 . 7 5 -0.005 -2

• Remark:SULPHIDES PRESENT.
T 32809 361071 358091 SL R Be IBG38G SIl!SN 1 150 -5 175 31.2 9 -0.005 -2

Remark:SULPl-lIOES PRESENT

• T 32810 361046 358096 SL R B 3UlA cV/sa 1 2600 2600 1950 29.0 5 0.013 -2
T 32811 361022 35809<1 SL R C ,0 SIL/SN 1 225 10 130 0.6 11 -0.005 -2
T 32812 301008 3513095 SL R C 20 SIL/SN 1 110 15 90 6.6 2 -O.OOS -2

• T 32813 360979 358094 SL R C W 2T20 SILjSN 1 95 iO 55 1.8 10 -0.005 -2
T 32814 360954 358094 SL R e '2TI02U SLLjSN 1 150 -5 195 1.1 15 -0.005 -2
T 32815 360931 358093 SL R C " SIL/SN 1 140 80 1350 10.6 6 0.014 -2

• Remark:SULPHIOES PRESENT.
T 32616 360906 358092 SL R C 1A2A SIL!SN 1 125 '0 635 8.7 9 O. all -2

Remark:SULPHIDE.S PRESENT.

• T 32817 360880 358091 SL R C 1A2A3A SIL!SN 1 215 35 14' 1., 10 -0.005 -2
T 32818 360B54 358090 SL R C 2A3A SIL/SN 1 100 20 855 4.6 8 -0.005 -2
T 32819 360831 358088 SL R 2. SILj5N 1 170 -5 850 1.8 8 -0.005 -2

• T 32820 STO -100 -0.2 -500 0.245 6
Remark:STD B4 0.25 g/t

T 32821 360806 358086 SL R C 3A SILfSN 1 110 5 '00 1.8 15 -0.005 -2

• T 32822 360778 358086 SL R C ,. C't/SlL 1 140 30 350 1./ 9 -0.005 -2
T 32823 360754 35808<1 SL R C 2A3A SIL/SN 1 1 '5 '0 lS5 8.6 9 -0.005 -2
T 32824 360729 358084 S l R 8 3U " 1 1!C:0 15 135 1.6 8 -0.005 -2

• T 32825 360107 358083 SL R e 3U SIL/SN 1 60 330 65 34 . 1 9 -0.005 -2
T 32826 360684 358083 S L R e nu CY/SIl 1 30 290 65 33.0 " 0.041 -2
T 32827 360556 358082 SL R C lA ':iIL/5N 1 '0 235 80 6.0 13 0.058 -2

( T 32828 360631 358082 SL R e 3TU SlL/SN 1 1300 220 185 1Z,9 11 0.009 -2
T 32829 360606 358081 S L R C ~U21'l SIL/SN 1 50 135 55 21. 1 10 0.055 -2
T 32830 360'::>81 3S8080 SL R C 3A:JU S ll! -:: N 1 5 120 25 1.' 16 -0.005 -2
T 32831 360556 358079 SL R C 2U1U SIL/SN 1 JO 60 55 4.6 8 -0.005 -2
T 321332 360531 308079 SL R e 3. SIL!5N 1 10 ':>70 60 5.3 8 o . 022 -2
T 32833 360507 358079 5L R C 2A1A SIL/SN 1 70 90 '0 •. 7 6 0.010 2

Laboratory: ANA LAB ANI'lLAB ANALAB Bt.CQ ANALAB BECQ BECq
Method 101 101 101 INAA30 '01 INAA30 INflA30
Oet. Limit: 5.000 5.000 5.000 0.200 3.000 0.005 2.000
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C"') PROJECT: lEEHAN PROJECT, E . L . oil 2 /87 • SOIL AUGER PROGRAMME

~

SAMPLE TNORTH TEAST OCONT 1(1 NO SOIL UNIT COLOUR COMPOS SLOPE CU PB 'N SB SN AU W

• NUMBER metres metres PPM PPM PPM PPM PPM PPM PPM

T 32834 360482 358078 Sl R l 3A3U SILjSN 1 5 30 50 1.8 8 0.005 2

• T 32835 360458 358077 Sl R C " SIL!SN 2 -5 15 30 4.1 7 0.010 -2
T 32836 350433 3580 n Sl R C 3' SlL ISN 1 -5 " 25 3 . 4 20 -0.005 -2
T 32837 360406 358076 Sl R B 1A SILjSN 1 -5 -5 20 1.4 9 -0.005 -,

• Remark:UNABLE TO PENETRATE CEMENTED GRAVELS.
T 32838 360383 358075 S l R C 2AU SIL/SN 1 -5 -5 35 5.3 -0.005 -2
T 32839 360357 3580711 Sl R B 3' SIl!SN 1 -5 -5 25 1.0 5 -0.005 -2

• Remark:SEVERAl ATTEMPTS TO PENE TRA TE GRAVELS UNSUCCESSFUL.
T '32840 STO -100 O. , -sao 0.06"1 5

Remark:STD B3 0.05 olt

• T 32841 360333 35801.q Sl R C " SrL!SN 1 -5 130 20 2.1 10 0.005 -2
T 32S112 360308 358074 Sl R 1T2T3T SIL/SN 1 300 B'O 55 10.7 3 -0.005 -2
T 32843 360283 358074 Sl R C 3. SIL!SN 1 5 'B5 30 3.3 12 -0.005 -2

• T J281l1l 3602lj6 358072 Sl R C 2U3U SlL /SN 1 -, zoo 25 2. a 13 -O.OOlj -2
T 32645 360:231 3lj8072 Sl R C 3A3U SIL!SN 1 -S 10 20 1.0 14 -0.005 -2
T 3280116 360207 358071 Sl R C 2U3U SlL/SN 1 -5 B5 15 1.9 13 -0.005 3

• T 326117 360187 3!'l807Q Sl R C 3' SIL/SN 1 -5 15 20 1.3 9 -0.005 3
T 32848 3601!'l9 358069 SL R C 3. SIl/SN 1 -5 50 25 1.5 12 0.018 2
T 328119 360137 358068 Sl R C 3. SIL/SN 1 -, -, 2S 1.8 , -0.005 2

• T 328!'l0 360111 358067 Sl R C 3A SIL/SN 1 -5 -5 15 o . 7 10 -0.005 -2
T '32851 360086 358066 Sl R C 2A3A SIL/SN 2 -5 15 20 1.2 11 -0.005 -2
T 32852 360061 358065- Sl R C 2A SlL/SN 2 -, -5 20 0.9 7 -0.005 -2

• T 32853 360037 358063 5l R C I. SI L ISM 3 -5 15 ZO 2.0 15 -0.005 3
T 32854 360023 358063 Sl R -5 25 20 2.6 11 -0.00':> -2
T 32855 361016 357895 Sl R C ITIU2U srl/SN 1 25 10 160 2. , 4 -0.005 -2

• Remark:SAI'1PLE TAKEN 10m N OF pr.G OUE CO ROAD DISTURBAN(F.S.
T 32856 3610"2 35789S SL R C li='lR1U Sll/SN 1 i1S 12S 1<0 '.0 -3 -0.005 2
T 32857 361068 3!'l7895 Sl R C :":A Sll/SN 1 140 US 38~ B.6 , -0.00'::. -2
T 3~8S8 361092 357896 SL R C 2. A SIl.'SN 1 25 425 380 7.3 9 -0.005 -2
T 32859 361116 3'::.7897 SL T B '::U SIll SN 1 85 80 165 1.B 9 -0.005 -,
T 32860 STO -100 -0.2 -500 0.057 5

Remark:STD 83 0.05 o/t
r 3:2861 3611<12 357897 Sl R C 2A 'SIL/SN 10 55 155 1.5 11 -0.005 -2
T 32862 361165 357898 Sl " C 2A3A SIL/SN 15 685 145 11.0 7 -0.005 -2

Laboratory: ANALA8 ANALAB ANALAB BECO ANALAB 8ECQ 8ECO
MeChod 101 101 101 INAA30 401 INAA30 INAA30

'") Dec. Limit: :'.000 5.000 5.000 0.200 3.000 0.005 2.000

~,....],...,
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PROJECT: lEEHAN PROJECT. E . L. 42/87. SOIL AUGER PROGRAIIIIIIE

SAMPLE TNORTH TEAST OCONT KIND SOIL UNIT COLOUR COIIIPQS SLOPE CU PB 'N SB 5N 'U W

• NUMBER met.res mel:res PP. PP, PP. PP, PP, PPM PPM

T 32927 362163 358779 5L R C 2A 3A Sll/SN 1 5 25- 10 1.0 " 0.005 -2

• T 32928 362187 358782 RC R C 3A PEB 1 -, 25 10 0.3 9 -0.005 -2
T 32929 352212 358782 5 L R C 3A SIL /SN 1 -5 25 10 0.6 LO -0.005 -2
T 32930 362237 358782 5L R B 3' SIL /SN 2 -, 25 10 0.5 6 -0.005 -2

• T 32931 362257 358183 5 L R C 2A 3A SIL/SN 2 -5 30 10 1., 6 -0.005 2
T 32932 362283 358785 SL R C 2A 3A SIL/SN , -5 2':> 10 0.7 8 -0.005 3
r 32933 362303 358785 5L R C 3' SN!PES , -5 20 10 0.3 10 -O.OOS -2

• T 32934 362322 358787 SL R C 2A3A SIl}SN , -5 25 10 1.0 , -O.OOS 2
T 32935 362348 358787 5L R C 3' SIl/SN , -5 15 10 O. , 6 -0.005 -2
T 32936 362373 358788 SL R C 2A 3A SIL/SN 3 -5 is 10 1,0 • -0.005 3

• T 32937 362397 358789 SL R C 3U 3A SIL/Sr~ 3 -5 20 10 1.2 11 -0.005 3
T 32938 362419 358790 SL R C 2A PES 1 5 60 30 o. B 21 -O.OOS 7

T 32939 362443 358794 RC R C Al A2 PES 1 15 '0 20 , . S 7 0.006 2

• T 32940 -100 -0.2 -SOD 0.238 ,
T 32941 362469 358794 5L R C 2UJU3A SIL/SN 2 -5 25 10 1.S 11 -0.005 ,
T 32942 362491 358795 Sl R C 2A SIL/SN 1 -5 " '" 7 . 2 9 -0.005 3

• T 32943 362516 358797 SL R C 2A 2U SrL/SN 1 -, 30 30 O.B 7 -0.005 2
T 32944 362543 358798 5L R C :2/\ SIL/SN 1 ,

" '0 1., , 0.006 2
Remdrk:SAMPLE TAKEN Bm SOUTH OF PEG, OUE TO , CREEK.

• T "32945 362568 3'58799 SL R C 2A SIl/SN 1 -, 20 " 0.9 5 -O.OOE. -2
T 32946 362592 358800 5L R C 2AZUlT SIL!SN I -, 35 30 1,1 9 -0.005 3
T 32947 362616 358802 S l R S 3A SlllSN 1 -, 20 10 0.9 , -0.005 -2

• Remark:UNABLE TO PENETRATE OEEPER
T 32948 362640 358804 5L R C 2A SIL/5N 1 -, 25 25 1.0 , -0.005 -2
T 32949 362667 358805 SL T S 3A 3U SIl/SN 1 -~ 20 15 0.8 12 -O.OOS -2

• Remark.:SfVERAL ATTEfI1PTS, UNABLE TO PENETRATE OEEPfR.
T 3'2950 362691 358806 SL R 8e ~A3A:':T SIll ':J ~I -5 :':5 20 0.':' 9 -0.00c, -2
T 32951 362115 358807 5 L R C 2f\3A2U S LL I SN 1 -, 20 " 0.8 , -0.005 -2
T 329':;.2 3Ei27q3 358807 SL R C 2A SIl/SN 1 -5 :':0 10 O. , 9 -0.005 2
T 32953 362764 3513808 SL R C 21'13A3U SrLjSN 1 -5 35 45 0.8 9 -O.OOS -2
T 32954 362790 358808 SL R 8 2U SlllSN 1 -5 " " 0.5 8 -0.005 -2

RefTldrk;UNASLE TO PENETRATE
T 32955 362809 358808 5L R C " SIL/SN 2 5 20 10 0.8 7 -0.005 2
T 32956 352839 358806 5l R C 3A SlL.lSN 1 -; 50 10 1,1 10 -0.005 -2

Laborat.ory: ANALA8 ANALAB ANA LAB 8ECQ ANALAB 8ECQ aECQ

\1 Mechod 101 101 101 INAA30 401 INAA30 INAA30
De t. Limit; 5.000 S. 0 a 0 5.000 o. 200 3.000 0.005 2.000
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PROJECT: lEEHAN PROJE.CT, E. L • 112 (8 7 • SOIL AUGER PROGRAMME

SAMPLE TNORTH lEAST QCONT KIND SOIL UNIT COLOUR COMPOS SLOPE eu PB Z" 5B S" AU W

• NUMBER metres metres PPM PPM PPM PPM PPM PPM PPM

T 32957 362863 358807 5L R e 3A 3U Sll/SN 2 5 20 10 o . 7 3 0.005 2

• T 32958 362885 358808 SL R Be 3A SIL/SN 3 -5 20 10 0.7 6 -0.005 2
T 32959 362911 358810 SL R Be 3A SIL/SN 3 -5 15 10 0.3 4 -0.005 -2
T 32960 -lOO 0.4 -500 0.062 6

• T 32961 362938 358809 SL R e 2A SIL/SN 2 -5 30 10 1.B 7 -o.oos -2
T 32962 362961 358809 5L R e " SILjSN 1 -5 20 10 0.2 6 -0.005 -2
T 32963 360897 357690 SL R e 3. 3U SILj5N 1 365 235 370 5.7 4 -0.005 -2

• Remark;SAMPLE TAKEN FROM BOTTOM OF DRAIN PEG
T 32964 360922 357689 SL • e 3T CV/SIL 1 70 140 60 12.0 2 -0.005 -2
T 32965 360947 357690 SL R Be 3' 3U CY!SIL 1 ) 0 35 60 4.4 6 -0.005 -2

• T 32966 360971 357690 5L R 8e 3T3U3A CY/SIL 1 150 105 1350 3.B -3 -0.005 -2
T 32967 360999 357690 5L R Be 3T3U CY/SIL 1 4S 45 SO 1.3 8 -0.005 -2
T 32968 351023 357590 SL R 8e 2TZU CYjSfl 1 15 '0 35 0.9 8 -0.00s. 12

• T 32969 361048 357690 SL R Be 3T3U3A CY/SIl 2 135 55 BS 0.' 7 -0.005 -,
T 32970 361073 357691 SL R e 2U SILjSN 1 25 SO 60 0.3 -3 -O.OOS -2
T 32971 361097 357691 SL R e 2. 2U SlL/SN 1 -; '0 10 0.9 11 -0.005 -2

• T 32972 361124 357693 SL R C 2AJA ':in /SN 1 -5 os 10 0.7 7 -0.005 -2
T 32973 3611':01 357692 SL T 'B 2U 'SIL/SN 1 -5 40 10 0.7 4 -0.005 -2
T 32974 361172 357693 SL R e 2. SIL!SN 2 -, 4S 20 1.1 5 -0.00s. -2

• T .32975 361201 357693 SL T B W SNIPES 3 -5 1; 10 0.6 4 -0.005 -,
Remark:UNABLE: TO PENETRArE

T 32976 361224 357694 SL T B W/3A STL/SN 3 -; 20 10 0.6 4 -O.UOS -2

• Remark:SEVERAL ATTEMPTS. UNABLE TO PENETRATE SANDS & GRAVEL
T 32977 361247 357695 SL R e 3U 3T SIL/SN 3 -, 4S 15 0.9 6 -0.005 -2

Remark:SAI'IPlE TAKEN FROM BOTTOM OF OLD PIT

• T 32978 361271 357696 Re R C 3. PE B -5 30 30 1.2 14 -0.00s. 2
T 32979 361297 357697 RC R C 3. PEB 5 -; no 20 3.4 7 -0.005 -2

Remark:SAI'lPLE TAKEN Sm SOUTH OF PEG.
T 32980 -100 0.2 -500 0.254 4
T 32981 361324 357697 5L T B 3A SILjSfII ; -5 os 10 0.7 5 -0.005 -2

Remark:UNABlE TO PENETRATE GRAVEL
T 32962 361352 357698 SL R e 3. 3T SIL!SN 4 -; 80 10 1.2 7 -O.OOS 3
T 32983 361377 357596 SL T B 3A 3U SlLlSN 4 -5 '0 10 O.B -3 -O.OOS -2
T 3298<:1 361401 357699 RC R C 3A PEB j -s 25 10 0.6 -3 -O.OOS -2

Lilboratory: ANALA8 ANAlAEI ANA LAB BECQ ANA LAB BECQ BECQ

:. Me'Chod 101 101 101 INAA30 '01 INAA30 INAA30
De t. L imi t: 5.000 5.000 5.000 0.200 3.000 0.005 2.000
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PROJECT: ZEEHAN PROJECT, E • L. 42/87, SOIL AUGER PROGRAMfIlE

SAMPLE TNORTH TEAST QCQNT KINO SOlL UN IT COLOUR COMPOS SLOPE CU PB ZN SB S. ,u w

• NUMBER metres metres PPM PPM PPM PPM PPM PPM PPM

T 32985 361425 351701 Sl R C 3A 3 r SIL /SN , , 35 15 1.9 9 0.005 2

• T 32986 361451 357702 Sl , C 3' 31 SIL/SN , -, 15 10 o . I -3 -O.OOS -2
T 32987 36106 357702 Sl R C 3' 31 SIl/SIII , -, 20 15 0.8 -3 -0.005 -2
1 32988 361501 357704 Sl , C ,U SIL/SN , -, 30 15 1.0 5 -0.005 -2

• 1 32989 361524 357706 Sl , C 2A3A SrL/SN , -, 20 , O. , 3 -0.005 -2
T 32990 360872 357688 Sl , C 2T CY ISlL 1 180 110 510 '.9 B -0.005 -2

Remark:SAMPLE TAKEN FROI't BOTTOM OF DRAIN NEAR PEG

• T 3:2991 360848 357688 Sl , C 3A3U3T SlL/SN 1 210 '0 70' 1.8 , -0.010 -,
T 32992 360822 357687 Sl R e 2' 2T SIL/SN 1 9S 8S 960 1.3 B -0.005 -2
T 32993 360795 357687 Sl R Be 3A3T30 C'1'/SIL 1 115 ;0 300 1.0 -3 -0.00$ -2

• T 329911 360769 357684 S L , e 2' SIL/SN 1 7S " 280 1.2 I -0.005 -2
T 32995 360745 357683 Sl R e 1R SIL ISN 1 150 220 730 5.9 I -0.005- -2
T 32996 360721 357683 SL R Be 3T 3R CY/Sll 1 185 145 90 20.4 7 -0.005 -2

• T 32997 360697 357682 SL , B W 3U SIl/SN 1 -5 45 20 .. , -3 -0.005 -2
Remark:UNABlE TO PENETRATE GRAVELS

T 32998 360669 357681 S L R C 3A3U SIl/Stf -S 85 25 , ., 3 -0.005 -2

• T 32999 360647 357679 SL T B W 3' SIl/SN 2 -; 25 10 1 .9 5 -0.005 -2
Remal"k:SEVERAl ATTEMPTS, UNABLE TO PENETRATE GRAVELS

T 33000 110 0.2 -500 0.052 -2

• T -33001 360623 357618 SL R B 3R W SIl/SN 2 -S 25 15 1.2 , -0.005 -2
Remark:UNABlE TO PENETRATE GRAVELS

T 33002 360595 357676 SL R C 3T 3U SrL/SN 1 -5 '0 20 1.3 -3 -0.005 -2

• T 33003 360570 357675 SL , C 3T3U SIl/SN 1 -25 125 65 '.9 5 -0.005 -2
T 33004 360547 357674 SL R C 2A3A3T SIl/SN 1 -5 20 20 , . 1 6 -0.005 -2
T 33005 360522 357673 SL , B 3T3U SIl/SN 1 S 150 30 2.8 6 -0.00~ -2

• Remal"k:SAMPLE TRK EAST OF PEG, OUE TO EARTH WORKS.
T 33006 360'::>04 357672 SL ? '2A3A2T STl/SN 1 J'::> 225 20 8.7 15 0.007 -2

Rem.3rk:SAMPLE TAKEN AT EARTH WORKS.
r 33007 360471 35767L SL R C 1 U SIL/SN 3 50 1550 425 16.3 3 -0.00'::> -2
T 33008 360454 357671 SL R C 2' 3' SIL/SN 1 60 325 35 11.3 6 0.008 -2
T 33009 360425 357671 SL R e 2R 3. SILISN 3 15 '" 15 7.8 45 0.030 -2
T 33010 360393 357669 SL R e lA2A SlliS N 1 50 1 ? 5 25 1~.3 , 0.016 -2
T 33011 360369 3S7668 S L R e 102T3f SI'~/SN 2 f.':: 325 18S 23.0 , -O.OOS -2
T 33012 360345 357668 SL R C 1A2A • ~,lL'SN 125 1600 1·150 26.6 23 0.040 6

~emark:SULPHIDES VISiBlE.SAMPLE TAKEN AT OLO WORKINGS.

Laboratory: ANALAB ANALAS ANAlAB SEca ANAL AS SEeo BECQ
l'Iethod 101 10) 101 lNAA30 '01 iNAA30 INAAJO

~~ Dec. limit; 5 .000 5.000 5.000 0.200 3.000 0.005 2.000
;")
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PROJECT: ZEEHAN PROJECT, E.L. 42/87, SOIL AUGER PROGRAMME
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SAMPLE TNORTH TEAST QCONT KIND SOLL UNIT COLOUR COMPOS SlUPE CU PB ZN S8 >N AU "• NUMBER me tres metres PPM PPM PPM PPM PPM PPM PPM

T 33013 360325 357667 Sl R B 2IJITZT SIl/SN 1 20 .00 300 35.0 8 0.012 2

• T 33014 360301 357666 5l R C IT2U SIljSN 1 -, 10 " 3.' -3 -0.005 -2
T 33015 360273 357665 Sl R C 3T 30 SILjSN 2 10 570 5350 L7.0 , -0.005 3
T 33016 36021:18 357664 Sl R C 2A3A2U SILjSN 1 " 7<0 110 7 . 9 -3 -O.OOS 2

• T 33017 360222 357664 Sl R C 3T [V/SIl 2 , "0 "' '.6 , -0.005 -2
T 33018 360198 357663 Sl R B 3A " SILjSN 3 -; 10 15 1., 9 -0.005 -2

Remark:UNABlE TO PENETRATE GRAVEL'S.

• T 33019 360169 357662 Sl R C 2T3T1T CY ISIL 1 ;0 200 100 5.1 12 -0.005 -2
T 33020 360145 357661 5l R C 3A S IL JSN 1 5 100 20 8.3 37 0_ 011 2
T 33021 360124 357659 Sl R C 3T SIL/SN 1 ; 75 10 3 _ 1 -3 -0.005 -2

• T 33022 360105 357659 5l R C 3A SIL/SN 3 ; 280 10 1. :2 -3 -0.005 -2
T 33023 36007'5 357657 Sl R C 11'121'1 SIL/SN 3 5 60 50 , . a 15 0.009 2

T 33024 360051 357655 Sl R C 3A3U3T SIL/SN 3 -, IS 15 1.7 ; -0.005 -2

• T 33015 360023 357654 5l T B ]A " SIL/SN 3 ; '5 10 3.2 5 -0.005 -2
Remark:SEvERAL ATTEI'lPTS UABLE TO PENETRATE GRAVe L.

T 33026 360533 357475 5l R B ]A " SNIPES 1 -; 5 ; 1.3 , -0.005 -2

• T 33027 360507 351474 Sl R B 3T 3A SIL/SN 1 -5 5 5 1.3 -3 -0.005 -2
T 33018 360481 357473 Sl R B T 3U CY/SIL 1 5 ; 25 2.2 6 -0.005 -2
T 33029 360457 357473 5l R C " 3A S I LIS t4 1 -; 5 ; 3.6 -3 -0.00'5 -2

• T "33030 360434 357471 5 l R C 2A 3A SlL/SN 1 5 10 175 2.2 -3 -0.005 -2
T 33031 360410 357471 Sl R C 2A3A1T SIl/SN 1 15 175 160 8.; 5 -0.005 -2

Remark:SAI'IPLE TAKEN 8M TO EAST OF PEG,DUE TO fllAJ OR EARTH WORKS.

• T 33032 360383 357470 Sl R C 1T2T:20 SIL/SN 1 5 ::5 240 2.1 -3 -0.00'5 -2
Remark:SAfI1PlE TAKEN AT BOTTOM OF ORAIN 10m WEST OF PEG. OUE TO EARTH WORKS.

T 33033 360359 357470 Sl R C 1A2A1T SILiSN 1 120 640 28700 6.3 35 -0 .005 3

• Remark:SAMPlE TAKEN AT SI TE OF E.ARTH WORKS.
T 33034 360334 35146tl Sl R C 1AZAJA SILfSN 1 75 460 " 4.3 6 -0 .005 -2

Rl3mark;SAI'lPLE TAI\EN AT SlTE OF EARTH WORKS.
33035 360311 357467 5l R C 2A3A2T 'SIL/SN 55 365 130 9.7 9 0.016 -2

Rema rk: SAfI1PLE TAKEN FROM CUTTING 10m SOUTH OF PEG.
T 33036 360:28/1 357466 Sl R C 1U2U3U SIL /SN 1 6; "0 60 18.2 33 0.010 -2
T 33037 3602E:.9 35746~ Sl R C T 3U SIl/SN 3 , 30 10 2.; -3 -D.DOE:. -2
T 33038 360234 J57462 Sl R C 2T3T3A SlLJSN 2 85 120 15 10 • 4 3 -O.OOS -2
T 33039 360206 357461 Sl R C 2U SIL/'3N 1 , 60 10 2.8 8 -0.005 -2

Laboratory: ANAlAB ANA LAB ANALAB BECO ANALAB SEeQ SECQ
fI1ethod lOl 10l 10l [NAA30 <lOl INAA30 INAA30

J
Det. Limit.; 5.000 5.000 5.000 0.200 3.000 0.00'5 2.000
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PROJECT: ZEEHAN PROJECT, E • L • 42/87, SOIL AUGER PROGRAMI'1E

SAM? LE TNQRTH lEAST QCONT KINO SOIL UNIT COLOUR COMPOS SLOPE CU PO ZN S8 SN AU W

• NUMBER me tr e 5 me t:res PPM PPM PPM PPM PPM PPM PPM

T 330~O 101 -0.2 -500 0.26/1 6

• T 33041 360180 357459 Sl R e 2A3A3T SIll SN t 10 165 to '.2 3 -0.005 -2
r 33042 360153 357459 5l R e 3A3T SIl/SN 3 to OS 20 2. t 9 -0.005 3
T 33043 360135 357458 5l R e 2A3A SIL/SN 3 10 '65 20 2.t 6 -0.005 -2

• T 33044 360109 357457 5l R e 211,311, SIL/SN , 5 80 20 2.3 10 -0.005 2
T 33045 360082 357455 5l R 8 3A ('fISIL , 5 30 10 1.0 3 -0.005 -2

Remark:UNABLE TO PENETRATE CEMENTED GRAVELS.

• T 33046 360060 357455 5l R 8 3' Sll/SM , , 15 10 1.0 -0.005 -2
Remark:UNABLE TO PENETRATE CEMENTED GRAVELS.

T 33047 360035 357454 5l R e 111,211,311, Sll/SN 3 20 115 2100 45.2 13 -0.005 -2

• Remark:SAMPLE TAKEN .r 10m SOUTH ON ROAD CUTTING.
r 33048 360558 357475 5l R B 3' W SIL/SN 1 5 5 15 1.5 10 -0.005 -2
T 33049 360580 357475 5 1 R 8 3. W SIL ISN 1 5 5 10 1.0 5 -0.005 -2

• r 33050 360606 357474 5 L R Be 1f 2T CY/SIL 1 20 1800 11350 36.3 -3 -0.005 -2
T 33051 360631 3571175 5L R 8C 1T 2T (Y/SIL 1 10 11100 11700 18.11 3 -0.005 -2
T 33052 360653 35]476 5l R 8C 2A3A2T C'fISIL 1 20 350 180 9.5 13 -0.005 2

• T 33053 360679 3571177 5l R C 2. SILjSN 1 20 7 " 60 10.1 9 -0.005 -2
T 33054 360703 3571177 5l R C 20 3' CY ISIL 1 15 1650 35 9.6 1 -0.005 -2
T 33055 360729 3571177 5l R C 3A2T (Y/SIL 2 15 85 30 7 . 5 7 -0.005 -2

• r "33056 360753 357479 5l R C " 3r SIL/SN 1 10 365 25 3.3 1 -0.005 -2
T 33057 360779 357480 5l R C ,0 2T SIL/SN 1 95 130 105 Ill.'! 4 -0.005 -2
T 33058 360805 3571181 5 1 R C 2T2R3A CY Is rL 1 110 65 15 6.1 I -0.005 -2

• T 33059 360831 357482 5l R C 2T CY/SIL 1 160 45 320 5.8 7 -0.005 -2
T 33060 113 0.3 -500 o . 055 3
T 33061 3608S2 3574811 5l R C 2T3T1R SIL/SN 1 105 50 100 5.6 8 -0.00'::> -2

• T 33062 360880 357485 5 L R C 3. 3T cy!sa 1 " 40 1 J '5 3.0 , -0.005 -2
T 33063 360903 357486 5l R C ;:OR 2T SIl/SN 2 1S0 .:: 1 0 180 4.5 8 -0.00'::> -2
T 33064 31::i0930 357487 5L R C 3A2131 SIL/Sl'oI 1 70 ?O 60 , . 5 -0.005 -2
T 33065 3609S3 357488 Sl R C 21 CY/SIL 1 lll'::> 25 85 5 .0 , -0.005 -2
T 33066 360980 357489 Sl R C 2. SIL!SN 1 225 5 255 5.1 4 -0.005 -2
T 33067 361005 357490 5l R 8C 2T C'1'jSIL 1 21' " 8' 8.0 6 -0.005 -2
T 3306B 361031 357<190 5l R C 3A3T SlL!SN 1 215 1'10 2<10 1:: . 0 10 -0.005 -2
T 33069 3510~~ 357492 5 L R e 2A3A3T SIUSN 1 '0 ':':0 212 8.8 3 -O.OOS -2
r 330/0 361079 357492 Sl R C 1A SIL!SN 1 1 ::, 200 45 3."1 -0.005 -2

;, Laboratory: ANA LAB ANALAB ANALAB BECQ ANALAB BECQ BECQ

~.,..)
~ e ch 0 d 101 101 101 INAA30 401 lNAA30 INAA30
Det. Limit: !:I.OOO 5.000 5.000 0.200 3.000 0.005 2.000
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PROJECT: ZEEHAN PROJECT, E • L. 42(87, SOIL AUGER PROGRAI'lI'lE

SAMPLE TNORTH TEAST QCONT KIND SOIL UNIT COLOUR COMPOS SLOPE , U PB ZN S8 SN AU W

• NUMBER met.res metrtls PPM PPM PPM PPM PPM PPM PPM

T 33071 361103 357494 5L R C 2A SNIPES 1 20 50 20 1.5 9 0.005 2

• T 33072 361130 3571196 5L R , 3A SILjSN 1 10 30 20 1.3 5 -0.005 -2
T 33073 361155 357496 5L R C 2A3A SIljSN 1 5 -5 20 0.8 S -0.005 -2
T 33074 361178 357496 SL , C tU2U SILjSN 1 5 2' l' 0.9 , -0.005 2

• T 33075 361201 357497 5L R C 3' SNIPES 2 5 , l' 0.6 S -0.00'50 -2
T 33076 361229 357497 SL , C 2U3U SIL/SN 1 5 30 lS 1.1 3 -0.005 -2
T 33077 361252 3571\98 5L R C 2U3U SILjSN 1 10 8S 2' 2.0 10 -0.005 -2

• T 33078 361276 357498 SL T 8 3A SIL/SN • , -5 20 o . 7 -3 -O.OOS -2
T 33079 361301 357499 SL , C 3T 3U SIL!SN 4 10 170 25 2.6 12 -0.005 -2
T 33080 -100 -Q.2 -500 0.249 6

• T 330B1 361329 357500 5L , C 3U 2. SIL/SN • 5 -5 l' 0.9 5 -0.005 2
T 33082 361353 3575001 5L R C 3' SIL iSN • .0 S l' 0.9 4 -0.005 3
T 33083 361379 357501 RC R C 3' PE8 1 20 -5 l' 1.. 10 -0.005 -2

• T 33084 361402 357502 RC R C 3A PE8 1 10 10 10 2.1 8 -0.005 3
T 33085 361429 357503 5 L R C 3U 3A SIL/SN , , 10 l' 1.6 39 -0.005 4
T 33086 361458 357504 5 L R C 3' 3T SILjSN 4 " 80 30 2.4 4 -0.005 -2

• T 33087 361479 357504 5L R C 3U 3T SIL/SN 3 10 10 20 2.4 8 -0.005 2
T 33088 361507 357504 SL R C 2A3A SIL j5N 3 5 60 20 1.1 G -0.005 -2
T 33089 361531 357501 5 L R C 2' 34 SIL/SN 3 5 5 l' 0.5 6 -0.005 2

• T -33090 361543 357299 5L R C 3' SIL/SN 3 -5 2S 10 1 .4 7 -0.005 -2

T 33091 361516 351298 5 L R C 3A SIL/SN 1 -5 40 10 1 . 1 7 -0.005 -2
T 33092 361490 357297 SL R C 3T SILjSN 1 5 3S 10 1.5 9 -0.005 -2

• T 33093 361465 357297 5 L R C 3A 3T SIL/SN 1 10 5 10 8.1 " 0.009 5
T 33094 361445 357296 5L R C 2T3T3A SIL/5N 3 l' 6' lS 7.G 12 -0.005 2
T 33095 361416 357296 5L R C 2A3A3T CYjSlL 3 , '2':> IS 2.6 8 -U.005 -2

• T 33096 361389 357295 5L , C 3A SIL/5N 2 -, 25 10 1.1 12 -0.005 2
T 33097 361366 357295 SL R C 3A3T SILjSN 1 20 10 15 <l.2 -0.005 -2
T 33098 361342 357295 SL , , 2A3A ['IIS11 3 -S 60 10 3 .3 -0.005 2
T 33099 361317 357295 5L R , 3' SlL/SN 3 -5 -5 5 O. 7 3 -0.005 -2
T 33100 -100 -0. 2 -500 0.265 ,
T 33101 361285 357294 SL , C 3' SIL/SN 2 5 5 10 0 .. 5 -0.005 3
T 33102 361261 357294 SL R C 2U2T3T S1L/SN 3 -5 10 10 2.' -3 -0.005 2
T 33103 361241 357296 S L , C 2U SIL/SN 2 -5 .20 S 1 .3 16 -0.005 -,
T 33104 361214 357295 S L T B 3A SIL iSN -5 -, -, 0.7 -3 -0.005 -2

Rem03rk:UNABLE TO PENETRATE SAND AND GRAVEL'S.

Ldboratory: ANALA8 ANALAB ANALAB BE CO ANALA8 SEeD BECO
Method 101 L01 101 INAA30 , 0 1 INAA30 ,[NAA30
Oct. L imi t: 5.000 ':;.000 5.000 0.200 3.000 0.005 2.000-
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PRO.JECT: ZEEHAN PROJECT, E • L. tj 2/8} • SOIL ~UGER PROGRAMME

SAMPLE TNORTH TEAST QCONT KINO SOIL UNIT COLOUR COMPOS SLOPE CU PB lN 5B SN AU w

• NUIIlBER metres met:res PPM PPM PPM PPM PPM PPM PPM

T 33105 361189 357296 5L R e 2UIT SIL/5N 1 25 1150 3600 4.3 6 0.005 -2

• T 33106 361165 357295 5L R Be 203T c '1'/ s1l 1 10 130 65 , . 5 B -0.005 2
T 33107 361140 357296 5L R C 3A 3T SIL/SN 1 25 120 130 3.2 9 -0.005 -2
T 33108 361112 357295 5L R e 3T2TIT CY/SIl 1 '0 155 185 12.5 5 -0.005 -2

• T 33109 361086 357296 5L R e 2T 3T SIL/SN 1 55 165 115 12.4 6 -0.005 -2
T 33110 361066 357293 51 R e 3A 3T S!L/SN 1 10 90 15 17 .:. 13 0.008 3
T 33111 361039 357293 51 R e 3A2T2U SIL/SN 1 55 450 20 16. /I [0 -0.005 -2

• T 33112 361013 357293 SL R Be 2A 2T (Y/SIl 3 100 120 110 20.8 11 -0.005 -2
T 33113 360987 357293 51 R e 2T 3R Sll/SN 1 210 15 255 to.6 5 -0.005 -2
T 33114 360964 3!:l7292 51 R e 20 3R SY/SIL 1 165 50 "' loB 9 -O.OOS -2

• T 33115 360938 357290 51 R e 2T 3T SIl/SN 1 115 20 '0 2.0 8 -0.005 -2
T 33116 360912 357290 51 R e 2T 3R SIl/SN 1 145 10 BO 2 . , 5 -0. 005 -2
T 33117 360888 357288 5l R e 2T2U3R SIl/SN 1 230 255 270 4.1 10 -0.005 -2

• T 33118 360865 357289 51 R e 2T3T SIl ISN 1 125 20 140 4.3 6 -0.005 -2
T 33119 360838 357288 5L R C 1A2A3A SIL ISN 1 15 2150 95 21.9 13 -0.005 8
T 33120 5TO 117 1.0 -500 0.053 5

• Remark:STD B3 0.05 glt
T 33121 360813 357288 5L R e 2A SIL/SN 2 5 30 15 5 .0 11 -0.005 -2
T 33122 360787 357287 5L R e 3A3T2U SIL/SN 1 10 300 130 3 .9 26 -0.005 3

• T -33123 360761 357286 5 L R C 1U2U1A SIL 15N 1 -5 125 55 B . 1 -3 -0.005 -2
Remark:SAI'IPLE TAKEN 'N CUTTING 10m SOUTH 0' PEG.

T 33124 360738 357286 5l T B 2A3A SIL lSi'! 1 -5 5 10 115 .9 -3 -0.005 -2

• Remark:UNABLE TO PENETRATE GRAVEL'S.
T 33125 360712 357285 5L R e 1UJA3U SILlSi'! 1 25 120 300 23.0 11 0.009 2
T 33126 360690 357285 5L R C lA SIL/~N 1 90 205 325 6.7 -3 -0.005 2

• T 33127 360663 357285 51 R C 1A2A3A SIL/SN 2 85 1<1<) '5 18.1 B 0.006 -2
T 33128 360639 357284 5L T 8 3A SIL;SN 2 -5 -; 10 2.3 5 -0.005 -2

Remark:SAI'IPLE TAK EN 10m TO SOUTH 0' PEG.UNABLE TO PENETRATE GRAVELS.
T 33129 360613 357284 5l R e 3AU SIL/SN 1 , -s 20 2.8 5 -0.005 -2
T 3:.3130 360588 357284 5L R e 3A CY!SIL [ -5 5 50 3.' B -0.005 -2
T 33131 360563 357283 51 R e 1A2A3A SIljSN 1 -; 100 30 2.4 3 -0.005 -2
T 33132 360538 357283 5L R C 1RLT2U SIL/SN 2 165 240 50 21. i 1 a . 0:2 a -2
T 33133 360514 357283 RC R e 2AIl SNIPES 1 30 6!J 55 4 • 0 9 0.010 -2
T :.33134 360489 357283 SL T B ~A3.o. SILjSN [ -5 -5 10 O.B 3 -0.005 ,

Remark;UNASLE TO PE.NETRATE GRAVEL'S.

Laboratory: ANALA8 ANALAB ANA LAB SECQ ANALAB BECQ BECQ
~e thad l 0 1 101 101 INAA30 '0 [ INAA30 INAA30

:) Oet. Limit: 5.000 5.000 ':>.000 0.2QO 3.000 0.00'0. 2.000
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SAI"IPLE noiORTH TEAST OCONT KING SOIL UNIT COLOUR COI"IPOS SLOPE CU PS ZN 5S SN AU W

• NUI'lBER metres metres PPM PPM PPM PPM PPM PPM PPM

T 33135 3604tiO 357284 SL T S 3. SIL/3N 1 -, -, , 0.6 -3 -0 .005 -2

• Remark:UNABlE TO PENETRATE GRAVEL'S.
T 33136 360438 357284 SL R C 1U2A3A SIL/SN 1 -, 30 '0 0.8 , -0 .005 -2
T 33137 360413 357285 SL R 8 2A CY ISIL 1 50 545 '95 7 • 7 8 -0 .005 -2

• T 33138 360389 357285 SL T S 2U2T3T CY/SIL 1 45 1750 93' 22.1 9 -0 .005 ,
Remark:SAMPlE TAKEN NEAR EOGE OF MAIN ROAD.

T 33139 360364 357285 RC R C " PES 4' 20 30 21.2 4 0.017 2

• Remark:3AI'IPLE TAKEN FROM CUTTING ON SOUTH SlOE OF ROAD.
T 33140 STO -100 -0.2 -500 0.249 ,

Remark:STD 84 0.25 g/t

• T 331.Ql 360339 357284 SL R C 2. SIL/SN 2 5 -5 20 5.2 3 0.006 -2
T 3310112 360315 357283 SL R C 2A2T SIL/SN 1 70 220 30 17.2 6 0.006 2
T 33143 360288 357284 SL R C 3' SIL /5M 4 -5 -, 10 1., , -0.005 -2

• T 33144 360263 357282 SL 3TIT1A SIL/SN 3 290 400 130 17 . 6 36 -0.005 -2
Remark:SAMPLE TAKEN FRQI'l ROAD CUTTING

T 33145 360239 357285 RC R C 1A2AIU PES 3 100 380 70 14 . 7 2. a . 042 9

• Remar"k;SUlPHIDES VISIBLE. SAI'IPLE TAKEN FROfll OUTCROP 1N CREEK BED.
T 331.116 360214 357287 RC R C 1A PEB , 40 -5 so 1.1 -0.005 -2

Remark:SAMPlE TAl';EN FROM CUTTING NORTH SIDE OF OLD [,.IORKINGS.

• T -33147 360185 357287 RC R C 2U2A3A SN/PEB , 20 -5 45 1 .1 4 -0 .005 2
Remark: SAMPLE TAKEN FROM CUTTI~G ON SIDE OF ROAD.

T 33148 360162 357285 RC R C 2A3A2f PES 85 -5 30 1.3 6 D .005 -2

• Remark:SAI'IPlE TAKEN FROM CUTTING ON SIDE OF ROAD.
T 33149 360140 357286 SL R C 2A3A1U SIl/SN 1 30 -5 15 3.9 11 -O.OOS -2
T 33150 360117 357286 SL R C 3A3T2T S!l JSN 1 30 25 15 8.7 " ~a.oos -,

• T 33151 360088 357285 SL R C 3A SIL/SN , 10 -5 ,0 3.9 , -O.OOS 2
T 33152 360064 357288 SL R C 'U SIL/SN 3 1':':0 60 90 8.4 3 -0.005 -2
T 33153 360042 3572138 S L R C lU2U2T SIL/SN 3 30 " 215 5.6 -3 -0.005 -2
T 33154 362380 357629 SL R C 3A3T CY!SIL , , 5 5 5.0 42 -0.005 S
T 33155 362355 357629 Sl R Be 3A3T CY/SIL 3 5 5 30 2.9 6 -0.005 -2
T 33156 362335 357628 SL T B 2A3A3T CYjSIL 1 S 15 15 1.3 '4 -0.005 -2

Remark:UNABLE TO PENE TRATE FURTHER.
T 33157 362308 357627 SL R C 2U3U2A SILjSN 3 5 -5 35 0.8 5 -0.005 -2
T 33158 362282 357626 SL T B 3' Sll/SN 3 -, -5 10 o . , " -0.005 2

Remark:UNABLE TO PENETRATE FURTHER.

Laboratory: ANi=llAB ANALAB ANA lAB BECQ ANALAB SECO SEeO
Method 1Dl lOl lOl INAA30 401 INAA30 INAA30

n Oet. Limi t: ').000 ').000 5.000 0.200 3.000 0.005 2.0 a a

~Yj
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PROJECT: ZEEHAN PROJECT, E . L. 112 I a7 • soIL ALJGER PROGRAMME

SAMPLE TNDRTH TEAST QCONT KIND SOIL UNIT COLOUR COMPOS SLOPE CU PB ZN SB SN AU W

• NUI'IBER metres metres PP. PP. PP. PP. PP. PP, PP.

T 33159 362255 357626 SL R C 2A SIL/SN 2 5 • 10 0.5 15 0.005 2

• T 33160 STO 106 -0.2 -500 0.060 3
Remark:STO B3 0.05 g/t

T 33161 362232 357625 SL R C 3A SIL /5N 2 -5 -5 5 O. , 5 -0.005 2

• T 33162 362213 357623 SL R BC 2A3A CY!SIL 1 10 15 15 3.8 6 -O.OOS -2
T 33163 362187 35762.q RC R C 2A PEB 3 60 -5 25 0.9 , 0.005 -2
T 33164 362162 357625 RC R C 2R3R3U PEB 3 105 10 20 O. , 6 -0.005 -z

• T 33165 362139 357622 RC R C ZA3AZU PEB 2 90 10 90 1.2 6 -0.005 3
Remark:SAMPLE TAKEN FROM CREEK SIDE NEAR PE.G.

T 33166 362113 357621 RC R? C? 3A2T PEB 2 10 -5 15 0.1 34 -0.005 3

• T 33157 362088 357621 RC R? C? 3A PEB 2 5 -5 10 0.3 8 -0.005 -2
T 33168 362062 357620 RC R? C? 3A PEB 2 120 -5 10 0.5 1 -0.005 2
T 33169 362037 357620 RC R C lU2U3T PEB 3 20 -5 10 0.6 , -0.005 -2

• T 33170 362015 357618 RC R? C? 3A PEB 3 5 -5 10 0.4 -3 -0.005 -2
T 33171 361989 357617 SL T? B? 3A SIL/SN 3 -5 -5 10 O. , 1 -0.005 -2

Remark:UNABLE TO PENETRATE GRAVEL'S.

• T 33172 361~65 357616 SL R C 2A3A SIL/SN 2 5 5 10 2.2 1 -0.005 -2
T 33173 361941 357616 S L R C 3T SILjSN 1 -5 -5 10 0.1 6 -0.005 -2
T 33174 361916 357616 SL R? C? 3A3T SIL/SN 1 -5 -5 10 0.5 -3 -0.005 -2

• T "33175 361892 357615 Sl R C 2A SIL!SN 1 -5 -5 10 0.8 , -0.005 2
T 33176 361864 357613 SL R C 2U3U SIL /SN , -5 -5 10 0.4 6 -0.005 -2
T 33177 361839 357613 Sl T? B? 3A w SIl!SN 2 -5 -5 5 0.3 5 -0.005 -2

• Remark:UNABLE TO PENETRATE GRAVEL'S.
T 33178 361822 357613 S L R C 3A SILtSN 2 -5 -5 10 0.6 19 -0.005 2
T 33179 361798 357613 SL R C 30 SIl!SN 1 -5 100 10 0.8 8 -0.005 2

• r 33180 STO -100 -0.2 -500 0.251 5
Remark:STD B' 0.25 g I t

T 33181 361173 351612 Sl R C 2T SIl!SN 1 15 50 15 2.5 12 -0.005 -2
T 33182 3617 46 357612 SL R C 3A SIL/SN 1 ~5 25 15 0.3 ~3 -0.005 2
T 33183 361722 357610 SL R C ]A SIL!SN 1 -5 -5 10 0.8 I -0.005 -2
T 33184 361700 357609 SL R C 3U SIL/SN 3 -5 10 10 0.5 7 -0.005 -2
T 33185 361673 357607 RC R C 2A PEB 3 2S -5 110 D. 5 -0. 005 -2
T 33186 361652 357506 SL R C 2Pl2T SIL/SN 3 ~5 -5 10 1. 2 8 0.006 ,
T 33181 361628 357604 SL R C lA SIL!SN , 5 .-~ 5 10 2 .5 4 -0.005 2

Remark:SUlPHIDES VISIBLE.

Laboratory: ANA LAB ANA lAB ANALAB BECQ ANALAB 8ECQ 8ECQ
l'Iechod 101 101 101 INAA30 401 INAA30 INAA30

::' DeC. Lim it: 5.000 5.000 5.000 0.200 3.000 0.00"1 2.000

:'"
·.-1

• • •





-
c.D
....-i
<=>
C'f') RGe EXPLORATION PrY.LTD. DATA SHEET Page 28

....-i 22/10/91

PROJECT: ZE E HAN PROJECT. E. L. oll2/87, SOIL AUGER PROGRAMME

SAI'IPlE TNORTH lEAST QCONT KINO SOIL UNIT COLOUR COMPOS SLOPE eu P8 'N 58 SN AU W

• NUMBER me'tre9 me tr 85 PPM PPM PPM PPM PPM PPM PPM

T 3.:1504 361574 35602.:1 SL R e 203031 SIl!SN 3 8 10 12 1 ., " 0.005 3

• T 34505 361216 356026 SL R e 3A2131 SIL/SN , 6 52 22 1. 7 7 -O.OOS -2
T 34506 361193 356025 SL R 8' 3A SIL/SN 3 -S 6 S o.s 3 -0.005 -2

Remark:UNABLE TO PENETRATE.

• T 34507 361169 356024 SL R 8 3A cV/sa , -S 39 9 1.6 12 -0.005 -2
T 34508 361142 356024 SL R e 3A3U SIL/5N , -S 28 9 2.1 -3 -0.005 3
T 34509 361118 356024 SL R e 3A SIL/SN 2 -S 70 -S 1.1 6 -O.OOS -2

• T 34510 361093 356024 SL R B? 3A SIl/SN , -S 10 -, 0.8 5 -0.005 -2
Remark:UNABLE TO PENETRATE.

T 34511 361066 356024 SL R e 3A SIL!SN 3 13 '9 29 1 _2 9 -0.005 -2

• T 34~12 361043 356023 SL R 8e 101U CY/SIl , -S 23 20 1.7 16 -0.005 3
T 34513 361020 356023 SL R 8e 1U2U11 CY ISIL 3 2S 206 6SS 34.6 208 -0.005 9
T 34514 360995 356026 SL R e lU2U2T C'l'/SIL 3 33 102 38 6 . 7 7 -0.005 3

• T 34515 360969 356024 SL R C lU2U3U SIL!SN 1 37 8S 13 6.5 3 -0.005 3
T 34516 360939 3':.6Q211 SL R C 3A2T C'l' I S IL 1 12 S" 62 111.1 S -0.00':. 7

Remark:SAMPlE TAKEN FROM OLD PROSPECT PI T.

• T 34'517 360916 356027 S L R 8e 3A3T CY ISH " 179 1" S.7 -3 -0.005 -2
RefTIark:SAI'tPLE TAKEN FROM SIDE OF OLO PROSPECT PIT.

T 34518 360891 356037 SL R C 2A3A2U SIL ISN 1 29 70 97 9.0 3 -0.005 2

• Remark:SAMPLE TAKEN FROM CUTTING TN BANI<::, 'm SOUTH OF PEG.
T 34519 3608611 356036 SL R C 3A2T3T SIL/SN 1 13 8" 18 2. ;0 8 -0.005 -2
T 34520 STO -100 -0.2 -500 3.520 7

• Remark:STO 812 3.28 g/t
T 34521 360841 356037 SL R C 20303U CV ISIL 1 67 51 83 11.6 11 -O.OOS 3
T 34522 360813 356040 RC R C lU2UlT PEB 1 37 178 36 2.6 7 -0.005 2

• Remark:RC TAKEN 1.2m FROM TOP OF CUTTING IN BANK.
T 34523 360791 356038 SL R C 2U3UIT SIL/SN 1 " 51 80 1.6 9 -0.005 -2

Remark:SAI"IPLE TAKEN FRO!'l CUTTING 3m SOUTH OF PEG.
T 34524 3607611 3560110 SL R C 2AIU2U SILjSN 1 81 96 53 8. 2 LS -0.005 -2

Remark:SA!'IPLE TAKEN ON SIDE OF ROAD Sm TO THE SOUTH OF THE PEG.
T 34525 360740 3560112 SL R C 1U2U3U SILjSN 1 22 29 15 S .0 5 -0.005 -~

T 311525 350718 3560113 SL R e 3A2U2T SlLjSN 1 '0 61111 29 6. i 20 -0.005 4
T 34527 360690 356043 SL R C 2A3A2T SIL ISN 2 20 131 2'::. 3.1 10 -O.OOS -2
T 34528 360667 356046 5 L R e 2A3A2U SlL jSN 3 27 35 ti . 7 7 -0.005 10

Laboratory: ANALA8 ANAlAB ANALAB BECO ANA LAB BEeD BECQ
Method 101 101 101 INAA30 '01 INAA30 INAA30

-1 Oet . Limit: 5.000 5.000 5.000 0.200 3.000 O.OOS 2.000
.~':::;:-j
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PROJECT: 2EEHAN PROJECT, E. l. 42/87. SOIL AUGER PROGRAMME

SAMPLE TNORTH TEAST QCONT KINO SOlL UNIT COLOUR COMPOS SLOPE eu PB ," S8 SN AU W

• NUMBER metre'3 mecres PPM PPM PPM PPM PPM PPM PPM

T 34529 360643 356048 SL R BC 3U2A3A CY/SIL 1 31 20 B9 3.' -3 -0.005 -2

• T 34530 360619 3S604a SL R 8e 3GR/2T CY/SIl 2 28 20 215 5.9 10 0.007 -2
T 34531 360594 356045 SL R e N!303A SIL/SIII 1 11 20 216 5.' -, -0.005 -,
T 34532 360567 356041 SL R Be W/N/20 tV/SIL 1 17 08 127 '.9 3 -0.005 -2

• T 34533 361218 355832 SL R C? ,. SIl/SN 2 • 16 14 O.B -3 -(l.OOS 2
T 34534 361242 355828 SL R C 3A3T3U CY IS!L 2 6 62 27 1.9 13 -0.005 -2
T 34535 361266 355828 SL R BC 2U3A SIL/SN 3 -5 15 19 1.0 9 -0.005 -2

• Remark:UNABLE TO PENETRATE.
T 3.:1536 361293 355826 SL R C 2A3A CV/SIL , , 20 19 1.1 7 -0.005 -2
T 34537 361319 355826 SL R e 2U3U SlL/SN , -. 37 6 1.' 9 -0.005 2

• T 34538 361343 355823 Sl R C 21\3A CY ISIL 1 12 20 51 2.7 9 -0.005 -2
T 34539 361365 355823 SL R C 3T CY/SIL 2 -5 6 , La 3 -0.005 3
T 3/15/10 STO -100 0.3 -500 0.318 6

• Remark:STD 8. 0.25 g/t
T 34541 361391 355622 S l R C 3A CY!SIL 2 -. 95 • 0.9 7 -0.005 -2
T 34542 361416 355822 SL R C 3A SIL/SN 2 -5 13 7 0.8 7 -0;005 -2

• T 345<13 361439 355822 SL R C 3T CV!SIL 1 -5 14 11 1.3 5 -0.005 -2
T 34544 361463 355822 Sl R C 3A CY /SIL 1 -5 28 11 1., 11 -0.005 -2
T 34545 361490 355822 SL R B 3. CY/SIL 1 -5 19 11 1.' 9 -0.005 -2

• Remark:UNABLE TO PENETRATE.
T 34546 361516 355822 SL R BC 3A3T3U CY/S1L 1 -5 8 15 O.B 4 -0.005 3
T 34547 361541 355822 SL R C 3A CY/SIl 1 9 23 " 1.5 6 -0.000:. -2

• T 34548 361564 355822 Sl R C 2AJA SIl/SN 1 5 -5 17 1.0 5 -0.005 -2
T 34549 361193 355836 SL R BC 3A3U3T SIL/SN 3 • 16 9 1.1 • -0. DO=- -2

Remdrk:UNABlE TO PENETRATE.

• T 311560 361168 355838 SL R C 3" SIL/SN 3 • 9 33 ,. , 11 -0.005 -2
T 34551 361144 355837 Sl R 8? 3A3T SIL/SN 3 5 B 9 1. 7 -3 -0.005 -2

Remark:UNABLE TO PENETRATE.
T 34562 351121 355836 S l R BC 3A2T3T CV!SIL 2 59 35 " 14.1 lB -0.005 ,
T 34553 361096 350:.835 5L R C 103A2T CY/SIL 1 53 62 2° 8.7 13 -0.005 -2
T 34554 361071 355836 SL R C 2U3A2T CY/SIL 2 B3 41 97 2 . 7 11 -0.005 -2
T 3'lS55 361050 355834 SL R C 2A3A2T CY/SIL 3 Ii 21 27 5.4 5 -0.005 -2
T 3<:1556 361029 35583<:1 SL R C N/lU2T CY/S I L 3 77 73 076 11 . 3 5l -0.005 6
T 34!)57 361006 355835 SL R C 2A2T CY/SIl 1 113 146 509 1 <:I • 9 11 -O.OOS -2

Laboratory; A~ALAB ANAlAB A~AlAB BECQ ANA lAB BECO 8ECO
Method 101 10 l 101 lNAA30 '01 INAA30 INAA30
De t. limit: 5.0;)0 ':l.000 ':l.OOO 0 . .200 3.000 0.005 2.000.,
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22/10/91

PROJECT: ZEEHAN PROJECT, E . L. .tI2/87, SOIL AUGER PROGRAMME

SAMPLE TNORTH TEAST QCONT KIND SOIL UNIT COLOUR COMPOS SLOPE CU PB ZN 5B SN AU W

• NUMBER metres metres PP- PP. PP. PP. RP. PP. RP.

T 34558 360978 355834 5l , C 3A3T3U PEB 1 139 530 398 3.5 12 a .oos 2

• Remark:SAMPlE TAKEN FROfll AN ala CUTTING IN A BANI<.
T 34559 360955 355836 5l R C 3A3T30 Cy/SIL 2 29 7B " 9.' 33 -o.oos -2
T 34&60 5TO -100 -0.2 -sao 0.067 ,

• Remark:STO B3 0.05 91t, 34561 360933 35583.:l 5l R C 2A2T SILjSN 2 19' '" 95 , ., 19 -0.005 4
T 3"1562 360910 355837 5l , C 20303A SIL/SN 1 10 11 " 2. B 12 -0.005 -2

• T 3..:1663 360884 355840 5l R C 3A SIl!SN 1 6 50 96 9.2 45 -0.005 -2
T 34564 360864 355842 5l , C lT2T2U SIL/SN 1 41 114 52 1 .2 14 -0.00":1 -2
T 34565 3608oll5 355843 5l R C 2A3A CY/SIl 3 11 10 16 1.7 9 -0.005 -2

• T 3.:1566 360824 355845 5l , C 202R3A SIL/SN , 100 1B 53 7 .5 13 -0.005 -2
T 34567 3608011 355846 Sl R C 2T3T CY!SH 3 101 34 26 2.0 B -O.OOS -2
T 311568 360782 3!:l5848 Sl , C 3A2U1R SIL/SN 2 35 43 52 11 . 3 17 -0.00';; -2

• Remal"'k:SAPlPLE TAKEN FROM CUTTING ON SIDE OF TRACI(.
T 3 oll ';;69 360759 3!:l!:l8';;1 Sl , BC lA2A3A CY /STL 2 5 7 16 5.1 7 -0.00';; -2
T 34570 360733 355853 Sl R BC 2A3A2T CY ISIL 1 B 19 4B 9.5 7 -0.005 -2

• T 34571 360709 355855 5l , BC 3A2T2U CY/SIL 1 194 14 54 6 . 7 12 -0.00':> -2, 311572 360690 355856 5l R Be 2A2R2T CYjSIL 1 237 11 32 2.5 -3 -0.005 -2
T 34573 350669 355856 5l R C 3A CYjSIL 1 3. lOB 78 17 . 7 20 -0.005 -,

• , -3115711 360650 355853 5l R C 3A3T SILjSN 1 6 29 132 8.3 14 -0.005 -2
T 34';;15 360629 3';;58511 RC R C N/3A1A PEB 3 8 -5 117 12 . 6 22 -0.005 -2
r 34576 361276 355658 5l , C Nj1UIT SILjSN 3 20 42 191 19.5 130 -0.005 10

• , 34577 361302 3556';;9 51 R C N 1U SILl SN 3 22 B1 206 42.4 101 -0.005 11
T 34578 3613 28 355660 Sl , C NjlU1R SILjSN 2 22 61 242 34.0 129 -0.005 18
T 34579 361351 355661 51 , C 3A SIL/SN 4 5 1 '2 7 1.9 '.5 -0.005 -2

• T 34580 sro -lOO -0.2 -500 5.550 -2
Remal"'k:STO B11 5.05 g/t, 34581 361377 355662 Sl R C? 3A SIL/SN 8 '6 14 1.4 14 -0 .005 -2
Rema.rk:UNABLE TO PENETRATE.

r 34582 361404 35'5663 51 , C 2A3A S!L/SN 1 27 29 28 1.5 7 -0.005 -2
T 34S83 361428 355663 5L R 81' 3A SIL /SN 1 15 " 50 1 . I 3 -O.OOS -2

Remark:UNA8LE ,0 PENETRATE.
T 34584 361452 355663 51 R B? 3A SIL /SN 2 19 15 10 t.2 -3 -0.005 -2

Remark:UNABLE TO PENETRATE .

Labora.tory: ANALAB ANA LAB ANALAB BE.CO ANA LAB 8ECO 8ECO
Method 101 101 101 INAA30 401 [ ~tAA30 INAA30
De (. Limit: '0..000 5.000 '0..000 0."200 3.0no 0.00'0. 2.000
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--I 22/10/91

PROJECT; ZEEHAN PROJECT. E. L. ~2/87. SOIL AUGER PROGRAI'1I'IlE

SAMPLE TNORTH lEAST QCONT KIND SOIL UNIT COLOUR COMPOS SLOPE eu PB ZN SB SN AU W

• NUI'lBER metres metr<;!'5 PPM PPM PPM PPM PPM PPM PPM

T 311SBS 36L474 355063 SL R e 3T3U SIl/5N 2 16 15 28 1.S 8 -0.00':> -2

• T 34586 361502 3":15663 SL R 8e 3A2U SIL/SN 2 -5 10 5 0.9 9 -0.005 -2
T 34587 361525 355663 SL R C 1 T2 T Cv!Sa 1 8 8' -100 2.3 8 -0. 005 10
T 34SBB 361551 3':>5654 SL R C 3T SIL/SN 1 5 17 10 1.0 13 ~O.OO5 6

• T 34589 361574 355664 SL R C 3A3T SIL !5N 2 " " 15 6.3 11 -O.OOS -2
T 34590 361253 355656 SL R e N/IUIT SNIPES 3 25 79 179 59.1 " -0.011 27

T 34591 361228 355653 SL R C N!2U2T SIL!SN 3 30 79 309 55.2 61 -0.005 23

• T 3459'2 361203 355652 SL R Be 3A3T Ci'/SIL 3 6 '3 26 7 . 9 6 -0.005 -2
T 34593 361177 355649 SL R C lA3T CY!SIL 1 26 " 753 5.8 7 -0.005 -2
T 34594 361152 355648 SL R e? N 121 3T CY/SIl 2 39 78 213 2' 1 _ 0 539 0.017 10

• T 34595 361127 355645 SL R 8e 3A3T CY ISIL 1 " 38 23 10.3 5 -0.005 -2
T 34596 361102 355639 SL R e 3T C'f/SIl 1 68 17 27 23.1 9 -Q.OO"i 5
T 34597 361077 355633 SL R C ZA3A2T Sll/SN 1 35 20 12 3 . 7 8 -0.005 -2

• T 3.:1598 361058 355629 SL R 8e ZA3A cv ISH 1 10 9 867 1.6 7 -0.005 -l

T 34599 361030 355627 SL R e 2' sa !5N 1 27 12 165 2 • , 11 -0.005 13
T 311600 STO -100 0.6 -500 3.470 ,

• Remark:STO 89 3.14 ,It
r 34601 361008 355624 5L R e 3. CY/SIL 1 9 9 20' 1.9 7 -0.005 -2
T 34602 360980 355621 5L R C 2T3T3U CY/SIl 1 10 25 63 6. 1 00 -0.005 -2

• T °34603 360960 355619 SL R e 2T3T CV!SIl 1 37 40 124 3.2- 20 -0.005 -2
T 34604 360937 355615 SL R B? 3AIU CY!SIL 1 8 13 9 2.1 1 -0.005 -2

Remark:UNABLE TO PENETRATE

• T 34605 360911 355614 5L R 8? 3. SrLjSN 3 5 5 -5 0 .3 3 -iJ.005 -2
F1emark:UNABLE TO PENETRATE.

T 34606 360890 355612 SL R C 2A3A SIL!SN 1 192 51 106 2. 1 9 -0.005 -2

• T 34607 360866 355609 SL T AS 2A CY/SIL 1 309 555 892 q • 7 13 -0.005 -2
T 34608 360838 355604 SL T A8 2. CY/SIL 1 517 1684 1902 17 . q 7 -0.005 6
T 34609 360812 355600 5L R C W/2T3T CY/SIL 1 " 18 43 3. ;: 9 -0.005 -2
T 34610 360786 355598 SL R C 1U203A SIL!SN 1 18 16 12 1.8 8 -0.005 -2
T 34611 360751 355595 SL R 8 3. C'r'!SIL 1 os 62 125 2.5 11 -0.005 -2
T 34612 360137 355593 SL R e 2030/W CY ISH 1 90 59 38 4.2 9 -0.005 5
T 34613 360712 355593 SL R e W13T30 C'r'/SH 1 05 76 65 5. , 23 -0.005 -2
T 34614 3606B1 3550593 SL " C N/1U2T CY/SIl 1 1.:' 3 335 500 11 .8 158 -0.005 7
T 34615 360663 355595 SL R e WI 3T ey 1 53 52 134 9.3 15 -0.00<:' 7

Laboratory: ANAlAB ANAlAB ANALAB BEep ANA LAB BEeQ BECQ
fIle1:hod 101 101 101 INAA30 '0 1 INAA30 II'lAA30..,
De 1:. Lim it: 5.000 5.000 5.000 0.200 3.000 O.OOS 2.0 a a

":;::-'1
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PROJECT: lEEHAN PROJECT, E.L. 42/87, SOIL AUGER PROGRAMME

DATA SHEET Page 32
22/10/91

SAI'IPLE TNORTH TEAST QCONT KINO SOIL UNIT COLOUR COfllPOS SLOPE CU P8 2. 58 s. .U "• NUMBER me tr 8S metres PPM PPM PPM PPM PPM PPM PPM

T 34616 360641 355596 SL R C N IlU SIL/SN 1 " 23 97 9. , 19 -0.005 8

• T 34617 36061~ 355598 RC R C NflRlT SNIPES 1 ", 43 114 13.4 21 -0.005 10
T 34618 360590 3'55598 5L R C N/IT CV {SIl 3 130 138 191 19. '5 23 -0.005 9

Remal"'k:SAI'lPLE TAKEN FROM CUTTl NG a. aLa TRACK.

• T 35335 363978 361240 SL R C 3' SIL/SN 2 5 20 15 1.2 8 -0.005 -2
T 35336 363979 361216 SL R C 3A2T SIljSN 2 -5 -5 10 1.0 8 -0.005 -2
T 35337 363960 361193 SL R C 3A2T CY ISIL 3 30 55 15 3.8 12 -0.005 -2

• T 35338 363980 361169 SL R 8 " 3. CY!SIl 3 5 5 10 0.9 B -0.005 -2
T 35339 363979 361145 SL R C 3. 3T SIl/SN 3 5 15 10 O. , 10 -0.005 -2
T 3S3.qQ STD -0.2 0.05S 5

• Remark:STD 83 0.05 g/t
T 35341 363979 361118 SL R C 3A3T SIL/SN 2 5 660 10 3. a 8 -0.005 3
T 35342 363978 361094 SL R C 3A3T SIL/SN 2 5 35 15 2.5 3 -0.005 3

• T 3S3~3 363979 361070 SL R 8 3A3U CY!SIL 1 5 70 15 6.1 9 -0.005 2
Remark:UNABLE TO PENETRATE.

T 3534/1 363978 361042 SL R C 3. SIL /SN 1 -5 100 15 1.5 5 -0.005 -2

• T 35345 363980 361019 SL R C 2T 3. tv/sa 1 185 3900 35 106.0 5 o. 026 -2
T 35346 363981 360994 SL R C 3' SIL/SN 1 5 90 10 2. I 10 -0.005 -2
T 35347 363982 360972 SL R C 2A3A SIL/5N 2 -5 5 5 1.3 - :3 -0.005 -,

• T'35348 363982 360944 SL R C 2A3A SIl(SN 1 -5 25 10 5.1 -3 -0.005 -2
T 35349 363983 360919 SL R C 3. t'T'/SIL 1 -5 20 15 '.5 3 -0.005 2
T 35350 363983 360894 SL R C 3. SIL/SN 1 -5 20 10 1.7 11 -0.005 -2

• T 35351 363984 360869 SL R C 3. SIL/SM 1 -5 20 10 2.' 8 -0.00':> -2
r 35352 363982 360845 SL R C 3A2A SILlSi'll 3 -5 15 10 1.0 12 -0.005 2
T 35353 363982 360820 SL R C 2A1A SIL/SN 3 -5 5 10 2.0 11 -0.005 -2

• T 35354 363980 360795 SL R 8 3T SIl!SN 3 -5 -5 5 o. , 3 -0.005 -2
T 35355 363980 360769 SL R C 3A3T SIL ISN 3 -5 -5 10 0.9 g -O.OOS -2
T 35356 363981 360743 SL R 8 3A3U SILlSi'll 3 -5 -5 La 0.8 7 -oJ.005 -2

Remar'k:UNABLE TO PENETRATE.
r 35357 363982 360720 SL R 8 3A2U SIL!SN , -5 -5 10 0.5 -3 -0.005 -2
T 35358 363985 360691 SL R C 3T SIL/5N , -5 -5 5 0.7 3 -0.005 -2
T 35359 363986 360665 SL R C 3A3U SIL/5N 5 -5 5 5 0.6 I -0.005 -2
T 35360 STD -0.2 0.246 "Remark:STO 84 0.25 g/t

labor'at:or'y: ANA lAB ANA LAB ANAlAB BE CO ANAlAB BECO 8ECO

;) roIethod 101 101 101 INAA30 '01 [NAA30 INAA30
Ol"e. limit: 5.000 ':1.000 5.000 0.200 3.000 0.005 2.000
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0 RGC EXPLORATION PTY.LTD. DATA SHEET Page "C"') 22/10/91

.-j PROJECT; ZEEHAN PROJECT, E. L . 42/87, SOIL AUGER PROGRAI'lJl'lE

SAI'IPlE TNQRTH lEAST OCONT KINO SOIL UNIT COLOUR COMPOS SLOPE CU P8 ZN SB SN AU "• NUMBER met.res metres PPO PPO PPO PPM PPO PPO PPO

T 35390 363577 361138 SL R e 3A3T SIL/SN 2 5 5 10 1.8 11 0.0 a5 2

• T 35391 363578 361112 5L R e 3A SIL/3N 2 -5 15 5 0.8 10 0.0015 2
T 35392 363578 361087 5L R C 3A SIl/SM 3 20 15 5 '.3 9 o . 008 2
T 35393 363579 361064 5L R e 3A SIl/SN , -5 15 5 3.0 10 -0.00::' -2

• T 3539/1 363580 361036 5L R B 3A2U SIL ISM , -5 5 -5 0.9 6 -0.005 -2
T 35395 363581 361012 5L R e 3A2U SIL/SN , -5 5 -5 1.5 6 -0.005 -2
T 35396 363583 360988 5L R C 3A SIL 15N 3 -5 15 -5 3.1 8 -0.005 3

• T 35397 363581 360962 5L R B 3A SIL/SM 1 10 10 -5 1., S -0.005 -2
Remark:UNABLE TO PENETRATE

T 35398 363582 360936 5L R e 3T3U3A SIL/SM 1 5 15 10 Z.5 11 -0.005 -Z

• T 35399 363582 360912 SL R B 3A SIL/SN 1 -5 5 -5 1.6 B -0.0015 -Z
Remark:UNABLE TO PENETRATE.

T 35400 5TO 0.' 0.050 6

• Remark:STD 83 0.05 g/t
T 35601 36358~ 360888 SL R C 21202U CY!SIL 2 20 20 100 2. B 5 -O.OOS -2
T 35602 363563 360862 SL R? B 3A SlL/SN 3 5 -, 5 1.2 6 -0.00':) -2

• Remark:UNABlE TO PENETRATE.
T 35603 363585 360838 SL R? 8 3A SIL/SN 3 -5 -5 5 1.5 -3 -0.005 -2

Remark:UNABLE TO PENETRATE.

• T .35604 363584 360811 5L R e 3A SIl/SN 3 -5 35 5 1.6 14 -0.005 3
T 3560S 363583 360787 5 L R C lA2A SIL/SN 2 5 20 15 2.0 12 -0.005 2
T 35606 363564 360764 5L R C lA2A3T SIL /SN 2 10 '0 35 l.2 11 -0.005 -2

• T 35607 363584 360738 SL R Be 2A3A3T (Y/SIL 3 5 20 35 5.7 15 -0.005 2
T 35508 363584 360713 5 L R e 3A SIL/SN 1 5 5 5 2.8 9 -O.OOS 2
T 35609 36358.ll 360687 5L R C 3A3, SIL/SN 3 -5 10 , 1.8 8 -0.005 2

• T 35610 363582 360662 S L R C 2A3A CV/SIL 3 5 30 30 1 .9 5 -0.005 Z
T 35611 363583 360637 5L R C 202A3A SILl SN 3 5 20 30 1 .3 a -0.005 2
T 35612 363583 360612 5L R C 2A3T SIL/SN 3 5 10 40 1.1 5 -0.005 -2
T 35613 363582 360587 5L R C lA2A SIL ISN 1 5 65 15 2 . ) 9 -0.005 2
T 35614 363581 360557 SL R C lA2AlU SIL/SN 1 10 450 25 15.7 8 -0.005 2
T 35615 363580 360534 5L R C 2A SIl/SN 1 20 30 65 1.5 10 -0.005 -2
T 35616 363580 360501 5L R C 2U1T2A SIL!SN 1 '5 50 145 1 .1 9 -0.005 -2
T 3~617 363':l80 360~82 5L R C N/1U2U SlL/SN 2 110 160 150 5.3 6 -0.005 -2
r 35618 363580 360459 SL R C? 3A SlljSN 3 -5 5 5 1 . 2 3 -0.005 -2

l.3boratory; ANA lAB ANA lAB ANAlAB BECQ ANA lAB BEC 0 Be-CO
Method 101 101 101 INAA30 '01 I1\1AA30 If>lAA30

De r:. li mi t: 5.000 5.000 5.000 0.200 3.000 0.005 2.000
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~
PROJECT: ZEEHAN PROJECT, E . l • 42/87, SOIL AUGER PROGRIHIME

SAMPLE TNORTH lEAST QCONT KINC SOIL UNIT COLOUR COMPOS SLOPE CU P8 ,. S8 SN AU W

• NUPIBER metres metrE!s PPM PPM PPM PP. PP, PPM PPM

T 3~619 363580 360433 SL R C ZA3A3T SIL/5N 1 -5 15 5 1.5 10 -0.005 2

• T 35620 363580 360408 SL R C 30 SIl/SN 1 -5 20 5 1.7 8 -0.005 3
T 35621 363582 360383 SL R C 3A SIL/SN 3 -5 15 S 1.9 7 -O.OOS -2
T 35622 363585 360356 SL R? B 3. SIL/SN • -; 5 -; 0.7 8 -O.OO!:l -2

• T 35623 363586 360330 RC R C lA2A PEB 1 20 20 'S 2.3 7 -O.OOS -2
T 356"L4 363588 360307 SL R C lA2A2T Sll/SN 2 20 20 15 9.; 5 -0.005 -2
T 35625 363589 360280 SL R C 2. SIL!SN 1 15 10 60 1.5 9 -O.OOS -2

• T 35626 363589 360Zt::.Z SL R C 3T3A2T SlljSN 1 ; 3S 30 0.' 7 -0.005 -2
T 35627 363591 360226 SL R C 2T3T2U SIL !5N 2 • • 10 1.7 B -O.OOS -2
T 35628 363593 360204 SL R C 3. SIL/SN 3 -. -. • 1.. 10 -0.005 -2

• T 35629 363590ll 360178 SL R C 3T3A20 SIL /SN 3 -. 15 10 1.6 11 -0.005 2
T 35630 363595 360155 SL R C 2T3A2U SIL/SN 3 I' 30 • '.1 11 -0.005 -2
T 35631 363597 360128 SL R 8 3A2T CY ISIl 3 -. 130 • 3.3 B -0.005 2

• T 35632 363595 360102 SL R C 3. 'SILjSN 3 -. 265 -. 1.' 10 -0.005 2
T 35633 363596 360075 SL R C 3P SIl/5N 3 • 1. 20 o . , 4 -0.005 2
T 35634 363596 360050 SL R C 3. SIL;5N 3 -. IS • 0.6 6 -0_005 -2

• T 35635 363596 360020 SL R C 3P SIL!SN 3 • 1. 10 1.3 11 -0.005 2
T 35637 363596 359975 SL R C 3. SIL!SN 3 ; 10 ; 1.2 -3 ~O.OOS 2
T 35801 3601::167 356797 SL R C? 3P SNjPEB 1 ,

" 30 2.0 • -0.005 -2

• T "JSS02 360841 356797 SL R C 3A3T SLL/SN • ; 31 10 2.' 8 -0.005 -2
r 35803 360816 356798 SL R C 2T2U SIl!SN • 12 58 11 3.2 9 -0.005 -2
T 35800ll 360795 356798 SL R C 2T SIL!SN • 25 28 7 7 . 3 6 -0.005 -2

• T 3580S. 360770 356798 SL R C 3U3T SIL !5N 1 6 28 B 1.. B -0.005 -2
T 35806 360749 356799 SL R C 3T SIL/SN 3 -; 98 -, o. 9 , -0.005 -2
r 35807 36012B 356800 SL R C 3A2T20 SIl!SN 2 13 S9' B 1.1 6 -0.005 -2

• T 35808 360704 3!i6801 SL R C 2A3A SIL/SN 3 6 43 -, 1.6 , -0.005 -2
T 35809 360681 356801 SL R C 3,'l2r3T SILjSN 3 3B 3S l' •. 1 -3 -0.005 -2

Remark. :SAI'IPlE TAKEN FROM ROAD CUTTING.
r 35810 360658 356800 SL R C 3A3T SIL!SN 2 • 140 -. 1. 7 -3 -0.OC5 2
T 35811 360636 356798 SL R C N SIL!SN 2 96 930 782 23.0 6 -0.005 -2
T 35812 360615 356798 SL R C 2A SIL/SN 3 -. 32 -. 2.1 4 -0.005 2

Remark:SAMPlE TAKEN FROM CUTTING NE AR PEG.
35813 360591 356799 SL R? B or SIL/SN 3 -. 1 j -. 1.' 3 -0.005 ,

Remark:SEVE~AL ATTEMPTS, UNABLE TO PENETRATe. QUARTZ PIECES.

Laboratory: ANALAB ANALAB ANA LAB BE CO ANALAB BECO BECO
M?thod j 0 1 101 101 INAA3iJ '01 INi"1A30 INAA30..., Ol?t. Lim it: 5.000 5.000 5.000 0.200 3.000 0.005 2.000
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PROJECT: ZEEHAN PROJECT. e.. L. ~2/87. SOIL AUGER PROGRA"'''''E

SAMPLE TNORTH TEAST OCONT KIND SOIL UNIT COLOUR COMPOS SLOPE CU P8 ,. 58 SN AU W

• NUMBER metre<; metres PP" PP" PP" PP" PP" PPM PP"

T 35814 360557 356800 SL R? 8 3A SIl!SN , 5 5 5 1.3 0.005 -2

• Remark:UNABLE TO PENETRATE GRAVEL'S.
T 35815 360547 356800 SL R C ,. SIL/SN 2 -5 13 -5 1., 5 -O.OOS 2
T 35816 360522 356800 SL , C 2T3T SIL/SN 1 '2 15 -. 1.8 6 -0.005 -2

• T 35817 360500 356802 SL R C? 3A2T3U SIL/SN 1 • " -5 2.' , -0.005 -2
T 35818 3601175 356800 SL , C? OR 50 1L I SN 5 • -. -5 1., -, -0.005 -2
T :.35819 360454 356800 SL R C 2U2 T2A SIL/SN 5 " '8 -5 3. , 8 -O.OOS -2

• T 35820 STO 10' O. , -sao 0.052 8
Remark:STD

T 35821 360434 356799 SL , C 2R SIL/SN 5 -5 5 -. 1.2 , -0.0050 -2

• T 35822 350417 356800 SL , C ZU2T SIl/SN 5 12 10 161 '.8 , -0.005 -2
T 35823 360397 356799 SL , C 3GRj3A SIL/SN S 5 33 162 13.2 , -0.005 -2

Remark:SAMPLE TAKEN FROM CUTTING ON SIDE OF ROAD.

• T 35824 360375 356798 SL , C 2T3T SIL!SN , " 18 130 9.' -3 -0.005 -2
T 35825 360357 356798 SL R C 2T3T SIL/SN 2 63 18 61 , . 1 -3 -0.005 -2
T 35826 360340 356799 SL , C 2T3T SIL/SN 3 29 21 98 12.2 -3 -0.005 -2

• T 358'2] 360320 356799 SL R C 202T3T ('fISH 3 13 37 " 7.5 , -0.005 -2
r 35828 360298 356801 SL , C 2R2T CY /SIl 2 50' 21 31 9.0 , -0.005 -2
T 35829 360276 356803 SL R C 2R2T CY/SIl 3 276 " " 7 .9 -3 -0.005 -2

• T ~3S830 360255 356806 5L , C 2T CY ISH 3 "0 21 68 6.0 6 -0.005 -2
T 35831 360232 356811 SL R C 2T CV 3 136 5 2. 8.' 9 -0.00':) -2
T 35832 360891 356797 SL R C 3A2T3T c"'/SH 3 68 28' -5 2.2 -3 -0.005 -2

• T 35833 360914 356798 S L R C 2T 5 IL /SN 3 '0 120 -, 34.8 12 -0.005 -2
T 3S834 360937 356797 S l R C? ,. SIL/SN 3 5 1B -5 1.1 -3 -0.005 -2
T 35835 360962 356798 Sl R C 2U3U SIL/SN 3 -, 337 8 1.6 7 -0.00<) -2

• T 35836 360984 356797 SL R? B 3T cv ISIL , -5 42 -5 l.5 -3 -0.005 -2
Remark:UNABlE TO PENETRATE.

r 35837 361009 356798 SL R C 2A3A3T SIL ISN 3 -. " • :2 _ 7 -3 0.008 -2
T 3':>838 361031 356799 SL R C ,. SIL/SN , -. " -, 0.8 -3 -0.00:;' -2
T 3':1839 361059 356800 SL R C 3T SIL/SN 2 -. 250 9 1.6 , -O.OOS -2
r 3S840 STO 834 2.6 -SOD 0.213 -2

Remark:STO
T 35841 361082 356800 SL , C 3f SIL!SN 3 -5 156 B 1 .. 7 -0.005 -2
T 3S842 361106 356801 SL , C 3A3T SIl/SN 1 -, 229 10 1 .. 3 -0.00'5> -2

Laborat.ory: ANA LAB ANHA8 ANA LAB BE CO ANA lAB BECO BECQ
r'l'? chod 101 la' 101 INAA30 ~Ol INAA30 INAA30
Get. Limi t; 5.000 S.OOO 5.000 0.200 3.000 O.OOS 2.0UO
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PROJECT: ZEEHAN PROJECT, E . L. 112/87, SOIL AUGER PROGRAMME

SAMPLE Tr'40RTH TEAST QCONT KIND SOIL UNIT COLOUR COMPOS SLOPE CU P8 ,. 58 S. AU W

• NUMBER metres metres PP. PP. PP. PP. PP. PP. PP.

T 358711 361229 356603 SL R C 3A3T SIl!SN 3 18 40 10 2.2 5 O.OOS -2

• T 35a7~ 3612511 356604 SL R C 3A3T SIL/SN 2 ; 12 13 2.7 3 -0.005 -2
T 35876 361276 3566011 SL R C 3. SIl/SN 1 7 80 5 '.3 6 -O.OOS 3
T 35877 361302 356504 SL R C 2A3A2T SIL/SN 1 18 g, 11 6.0 8 -O.OOS -2

• T 35878 361327 356606 SL R C? 3T3A SIL !SN 1 -5 225 7 1.' 5 -0.005 2
T 35879 361350 356607 SL R C? 3A3U SIL/SN 2 5 23 , 1.3 , -0.005 2
T 35880 STO -100 -0.2 -sao 0.253 6

• Remark:STD
T 35881 361370 356606 SL R C 3A SIL!SN 5 -5 95 6 2.1 5 -0.005 -2
T 35882 361389 356606 SL R C? 3A3T SIL /SN 5 -5 104 I O. , 6 -0.00'5 -2

• T 3SaS3 361411 356606 SL R C 2. SIL/SN 5 -5 -5 5 0.6 9 -0.005 -2
T 35884 361434 356606 SL R C 3A SIL/SN 4 5 81 11 1.' 11 -0.005 -2
T 35885 3611158 356606 SL R C 3T SILfSN 1 6 35 13 2.3 5 -0.005 ,

• T 35886 361483 356608 SL R C 2T3T3U SIl/SN 3 -5 10' 9 0.9 , -0.005 -2
T 35887 361508 356607 SL R C N/1A SIl/SN 3 32 312 71 6.1 -3 -0.005 -2
T 35888 360901 356597 SL R C 2T SIL /SIII 1 687 1385 SO 43.9 623 0.192 8

• T 35889 360878 356597 SL R C 3A3T2T SIL/SN 1 '89 114 38 3.5 7 -0.005 -2
T 35890 360852 356597 SL R C 3. SIL /SN 2 ,. 54 10 l.g 3 -0.005 ,
T 35891 360825 356596 SL R 8? 3A3T SIL/SN 3 8 -5 6 0.8 -3 -O.OOS -2

• Remark:UNA8LE TO PENETRATE.
T 35892 360804 356596 SL R C 2T3T3U SIL/Sill 3 29 35 11 3.3 -3 -0.005 -2
T 35893 360781 3565':'6 SL R C 2U3U3T CY /SIL 3 50 30 11 5.5 -3 -0.005 -2

• T 35894 360756 356597 SL R C 2T3T3A CV/SIL 3 53 39 2S 5.3 I 0.015 -2
T 35895 360733 356':.96 SL R C 2U211T (Y/SIL 1 60 19 12 '.1 8 -0.005 -2
T 35896 360708 356595 5L R C? 3A3T SIl /SIII 1 5 " -5 1.9 -3 -0.005 -2

• Remark:UNA8LE TO PENETRFlTE.
T 35897 360684 356596 SL R C 2U2T SIL /SIII 2 " 225 59 13 . 2 9 -0.005 -2
T 35898 360660 356595 SL R C 2T2U3T (Y/SIL , -5 14 53 3.6 6 -0.005 -2

\ T 35899 360634 356596 SL R C 3AJT SIl/SIII 1 -5 11 -5 1., 6 -0.005 -2
T 35900 STO -100 -0.2 -500 3.640 5

Remark:STO
T 35901 360612 356595 SL R C 3A3T2A SIL/SIII 1 11 10 5 1.2 5 ~O_OO5 -2
T 35902 3605B7 356595 SL R C 2A3A3T SIL /Sill 1 -; -5 -5 0.6 -3 -0.005 -2
T 35903 360562 356595 SL R C 3U3T SIL/SIII 1 17 -5 -5 L . 1 ; -0. a l) 5 -2

Labol"'dtory: ANAlA8 ANAlAB ANALAB BECO ANA LAB BECO BEeQ
Method 101 101 101 INAA30 '01 INAA30 INAA30
De r:. limir:: 5.000 5.000 5.000 0.200 3.000 0.005 2.000

\1
~ rJ
'--! • • •



)

00
~

-t
0 ROC EXPLORATION PlY.LTD. DATA SHEET Page 39

M
22/10/91

~ PROJECT: lEEHAN PROJECT, E . L. 42/87. SOIL AUGER PROGRAI'IME

SA/IIPLE TNORTH TEAST QCONT KIND SOIL UNIT COLOUR COMPOS SLOPE CU PB 'N 5B 5N AU W

• NUMBER metres metre's PP" PP" PP" PP" PP" PP" PP"

T 3S90~ 360995 356£109 5L R C 3A3T SIL/SN 1 -5 54 -5 5.9 2B -0.005 2

• T 35905 361015 356£109 5 L R C 3T SILjSN 5 -5 11 -5 1.2 3 -0.005 -2
T 35906 361042 356.ll10 5L R B? 3A3T3R S!LjSN , -5 143 15 '.2 • -0.005 -2

Remark:UNABlE TO PENETRATE .

• T 35907 361062 356408 SL R C 20303A SIl!SN 5 10 965 29 3.2 -3 -O.OOS -2
T 35908 3610B3 3S,6408 SL R C 3A SlL/SN 3 9 167 113 1.0 -3 -0.005 3
T 35909 361104 356<108 SL R C 3A2T3T SIL/SN S 59 a" 30 9.3 16 -0.005 •• T 35910 361128 356409 SL T? B? \.1/3 A SIL/SN , -5 123 -5 1.0 14 -0.005 -2

Remark:UNABLE TO PENETRATE GRAVEL'S.
T 35911 361151 356409 5L R C? 3A2A CY /SIl 5 9 1013 127 11.1 9 -0.005 3

• T 35912 361174 356410 SL T? B? 3 A I hi SILl SN 4 -5 al 7 2.7 3 -0.005 2
Remark:UNABLE TO PENETRATE.

T 35913 361193 3~6410 SL R C 201T2T CY!SIL 1 233 12. 205 12.9 4 -0.0015 -2

• T 35914 361215 356409 SL R C 3A2A SIL ISN 3 14 B3 B ,. a 6 -0.005 2
T 35915 361238 356409 5L R C 2A3A CY/SIL 3 -5 152 -5 3.3 -3 -0.005 -2
T 35916 361261 356408 SL R C 1A2A/N CV/SIL 3 1589 206 392 6.5 11 -0.005 -2

• Remark:SOfl'lE SULPHIDE VISIBLE.
T 3591, 361285 356408 SL R C 3T CV/SIL 1 133 " 1540 a.7 , -0.00s. -2
T 35918 361309 356407 SL R C 2A3A2T SIL/SN , 96 49 6 26.0 B 0.015 -2

• T ~5919 361323 356406 SL R C 3T SIL/SN 5 la .5 6 11. 9 , -0.005 -2
T 35920 STO -100 -0.2 -500 0.080 •

Remark:STD

• T 35921 361338 356406 SL R C 3A3T30 SIL/SN 5 10 13 -5 •. 3 7 -0. 005 3
T 35922 3613':>4 356407 SL R C 3AJT2Q SIL /SN • 12 43 -, 18.1 -3 -0.005 2
T 35923 361369 35640, SL R C 2A3A SIL/SN • -5 5. -S 6.2 7 -0.005 -2

• T 35924 361392 356407 SL R a? 3A SIL /SN • 6 -, -, 1.0 , -0.00':1 2
A:emark:UNABLE TO PENETRATE.

T 35925 361415 356406 SL R? B" 3A SIL/SIII 2 6 -, -5 O. a -3 -0.005 -2
Remark:UNI1BLE TO PENETRATE.

T 35926 361439 356405 S L R? • 3A SIL ISN 3 6 -5 -5 0.7 -3 -0.005 -2
Remark:UNABLE TO PENETRATE.

T 35921 361461 156404 S L T? B' 3A2U SIL ISN • -, -5 -5 O.G S -0.005 -2
Remark:UNABLE TO PENETRATE.

T 35928 360971 356412 RC R a? 3A3T3U PEB 1 -5 -5 -5 0.6 -3 -0.005 -2

L.3bordtory: AI'IALAB ANA LAB ANA LAB BECQ ANA LAB BfCQ BECQ
Me thod 101 101 101 INAA30 401 INAA30 INAA30
De t. limit: 5.000 5.000 5.000 0.200 3.000 0.005 2.000.,
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PROJECT: ZEEHAN PROJECT. E . L. 42/87, SOIL AUGER PROGRAIIl!llE

SAtrlPlE TNORTH TEAST OCONT KIND SOIL UNIT COLOUR COMPOS SLOPE eu PB 'N S8 SN AU W

• NUlllaER me tl'" es metres PP" PP. PP. PP" PP. PP" PP"

T 35929 360948 356412 5L R e JAIT2T (V/SIl 1 15 L 39 9 B.2 6 0.005 2

• T 35930 360926 356412 SL R e? 3A SIL/SN 4 6 -5 8 0.9 4 -0.005 -2
T 35931 360905 356412 SL R e? 2T SIL!SN 4 30 60 26 1.7 6 -0.005 -z
T 35932 360878 3~61l111 SL R e 3A3T CY/SIl 3 34 65 20 4.6 -3 -0.005 3

• T 35933 360858 356414 5L R e tA2A SIL /SN 1 10 37 -5 11. q 6 -0.005 -2
T 35934 360836 356415 5L R e 3T3AZT SrLjSN 3 63 24 65 2.5 3 -0.005 -2
T 35935 360811 356416 5L R e 3A3TIO CV/SIl 2 10 11 5 S. 7 6 -0.005 -2

• T 35936 360786 356418 5L R? B? 3A SILjSN 1 5 B7 -5 1.5 -3 -0.005 -2
T 35937 360759 356418 5L R e 3T SIl/SN 3 -5 11 -5 O.B 3 -O.OOS -2
T 35938 360739 356419 5L R e? 3A3T SIL/SN 3 -5 -5 -5 0.8 4 -0.005 -2

• T 35939 360716 356420 5L R Be 2A3A3T (Y/SIl 3 -5 -5 -5 7.0 5 -0.005 -2
T 35940 5TO -100 -0. '2 -500 5.370 -2

Remal"k:STD

• T 35941 360692 356420 5L R e 1A2A3A SIL/SN 1 923 2800 9023 48.0 -3 o .018 -2
T 35942 360669 356420 5L R e 3A3T30 SIL/SN 3 11 52 20 5.2 14 -0.005 3
T 35943 36060113 356425 5L R C N/IU2U CY/SIL 1 263 33 90 11.8 123 -0.005 20

• T 35944 360621 356428 5L R Be 3T2T3A CY/SIL 3 13 25 152 9.7 11 -0.005 -2
T 35945 360598 356429 SL R e 2U2T3T SIL/SN 3 , 55 16B 5. , 5 -0.005 -2
T 35946 360575 356430 Re R e l-J/2GR PES 5 7 " 8S 9.4 6 -0.005 -2

• T .3590117 361131 356223 SL R e 3r3A2T SIL/SN 1 21 151 15 3.6 10 -0.005 -2
T 359.q8 361154 356222 5L R B? 3A/W SIl/SN 4 -5 10 7 1.2 a -0.005 -2

Remal"k:UNA8LE TO PENETRATE.

• T 359.q9 361175 356222 5L R e 3A Sll/SN 4 -5 10 5 O.B 3 -0.005 -2
T 35950 361196 356222 5L R e 3A SIl/SN 3 -5 137 11 2.7 7 -0.005 -2
T 35951 361218 356221 5L R e 3A SIl/SN 4 -5 7B 12 1.2 -3 -0.005 -2

• T 35952 361240 356221 5L R C 3A SIl/SN 5 -5 37 7 2.1 -3 -0.005 -2
T 35953 361263 356221 5L R 8 3A3U SlljSN 5 5 " " 1.1 -3 ~O.OOS 2
T 35954 361287 356220 5L R B 3A SIl/SN 1 6 6 -5 0.6 -3 -0.005 -2

( T 35955 36-13 0 7 356218 SL R B 3A SIL/SN 4 -5 8 -5 1.0 -3 -0.005 -2
T 35956 361329 356217 5L R e 3A SIL/SN 4 -5 LO 5 2.0 6 -0.005 -2
T 35957 361355 356216 5L R e 2A3A SIL 15N 4 21 1B 35 7.5 6 -0.005 3
T 35958 361378 356216 5L R e 3T3A CY/SIl 4 88 ;;5 10 2 . 7 -3 -0_005 -2
T 35959 361398 356214 SL R e 3A CY ISIL 5 6 2B 5 1.3 -3 -0.005 -2
T 3S960 5TO 831 2.9 -SOO 0.225 5

Remal"k: sro

Labol"at:oI"Y: ANALAB ANA LAB ANALA8 BECO ANALAB BECQ BECQ
l'Iethod 101 101 101 INAA30 '01 INAAJO INAA3Q

:1'
Det. limit: 5.000 5.000 5.000 0.:::00 3.000 O.OOS 2.000

:r.J
'-I • • •.
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22/10/91

PROJECT: ZEEHAM PROJECT. E. L. 42/87, SOIL AUGER PROGRAMI'lE

SAMPLE Tf~ORTH TEAST aGONT KING SOIL UN IT COLOUR COMPOS SLOPE eu PB ZN SB 5N AU W

• NU"'SER met:re9 metres PP" PP" PP" PP" PP" PP" PP"

T 35961 361420 356213 SL R e 3' SIL!SN 4 16 29 5 1.2 4 -0.005 -2

• T 35962 361439 356213 SL R e 3' SIL/SN 4 10 19 5 1.2 6 -0.005 -2
T 35963 361456 356211 SL R? B 3A/W CY ISH 4 -5 6 -, 0.5 A -0.0015 -2

Remark:UNABlE TO PE.NETRATE.

• T 35964 361480 356211 SL R? B? 3A!W SIL!SN • -, -5 -, 0.4 -3 -0.005 -2
T 35965 361499 356212 5L R e 2A3A SIl!SN 4 -5 36 -, 1.' 6 -0.005 3
T 35956 36110B 356225 5L R e 2A3A SIL/SN 2 9 40 B 5.0 3 o .001 -2

• T 35967 361082 356226 5L R Be 3A3T C'l'/SIl 4 8 '8 1B '"' -3 -0.005 3
T 35968 361061 356225 5L R B 3U3T3A tY!SlL 4 6 69 11 1.0 6 -0.005 -2

Remark:UNABlE TO PENETRATE.

• T 35969 361035 356224 5L R C 3AJU CY/Sll 4 7 'B 12 ,. , B 0.007 -2
T 35970 361011 356225 5L R Be 3U3A CY ISIL 3 , B6 B 2.2 23 -0.005 4
T 35971 360984 356226 5 L R e 3A3T3U SIL !SN 3 12 160 7 2.0 12 -0.005 3

• T 35972 360959 356227 5L R e 2T313U tv IS!L 3 75 21B 34 B.1 12 -0.005 4
T 35973 360934 356228 SL R C? 3A2T3T SIl!SN 4 24 1B5 6 0.6 3 -0.005 -2
T 359714 360912 356229 SL R e 313U3A SlL/SN , 30 27 7 3.3 4 -0.005 2

• T 35975 360882 356230 SL R e 3A2T3T CY IS!L 4 41 20 10 3.6 4 -0.005 -2
T 35976 360862 356231 SL R e 211T2R CY/SIL 3 92 99 63 3.7 -3 a .011 -2
T .35977 360836 356230 5L R C lU1A2T SIL !SN 3 411 LO 3 8 6.3 5 0.027 -2

• T 35978 360813 3562"32 SL R e 1A2A2T SIL/SN 2 52 41 51 1.4 9 -0.0015 -2
T 35979 360789 356231 SL R e lU2T SIL!SN 2 125 196 23 6. , 10 -0.005 -2
T 35980 5TO -100 -0.2 -500 0.051 4

• Remark:STO B' 0.05 9/ t
T 35981 360761 356231 S L R C 2A3A3T CY!SIL 2 13 15 16 3 _. 3 -0.005 -2
T 35982 360735 356232 S L R e 203T2U SIL !SN 1 15 75 '" 10.7 • -0.005 -2

• T 35983 360713 356235 Re R C N/lA20 PEB 4 12 215 433 B.6 10 -0.005 -2
T 35984 360687 356234 5L R e N/2R2T CYiSIL , .6 6.0 441 25.8 9 -0.005 10
T 35985 360663 356236 5 L R e JA2T3T CY Is IL 2 16 10' 66 B.' 4 -0.005 -2
T 35986 360638 356236 SL R Be 2T3T20 CV!SIL , 25 348 70' 45.2 B -0.005 5
T 35987 360615 3562<10 SL R Be 2T/N1A (VISIL 3 12 192 250 14.6 B -0.005 30
T 35988 360589 3562./12 SL R e 213T CY!SIL , 13 100 253 22.9 4 -0.005 -4
T 35989 360567 356236 SL R B 3A ey 4 10 10' 308 1 7 . ! B -0.005 12
T 35990 361242 356027 5L R e 3A2T20 SIL/SN 2 8 32 19 2.9 6 ~0.005 3
T 35991 361266 356027 SL R C 2A3A3T SIL ISN • 22 " B •. 1 B -0.0-05 3

Laboratory: ANA LAB ANALAB ANALAB BECQ ANALAB BEeQ BECQ
") Method 101 101 101 INAA30 40t INAA30 INAA30

_(';) Oet. Limit: 5.000 5.000 5.000 0.200 3.000 0.005 2.000,...,

• • •
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PROJECT: ZEEHAN PROJECT. E.L. 42/87, SOIL AUGER PROGRAMME

SAMPLE TNORTH lEAST QCONT KIND SOIL UNIT COLOUR COMPOS SLOPE
NUMBER metr as metres

T 35992 361293 356027 SL R e 2U2T3T SIl/SN S
T 35993 361319 356027 SL R e 2U1T2T SIl/SN 5
T 35994 361343 356027 SL R e 3A3T SIL/SN 4

T 35995 361366 356027 SL R e 3A SIL ISM 4

T 35996 361390 356028 SL R e 3' SIL ISN 4

T 35997 361417 356025 SL R ae 3A3T CY ISIL •
T 35998 361442 356026 SL R e 3A SIL/SN 4

T 35999 361465 356027 SL R e 34 SILjSN •
T 36000 STO

Remark:STD a12 3.28 9/t

DATA SHEET

eu pa 2N sa SN AU W
Pp. PP. PP" PP. PP. PP. PP.

IS 19 ,. 1.S • -0.005 3

" 7a 131 1.. g -0.005 -2
12 5a 7 2.S 5 -0.005 -2

6 57 5 1.1 • -0.005 -2
-5 43 -5 1.3 -3 -0.005 3

a .. 9 2.9 • -0.005 -2
5 " 7 1.0 7 -0.005 -2

-5 27 6 O. g -3 -0.005 -2
-100 -0.2 -500 3.560 a

Page 42
22/10/91

•
Laboratory:
Method
Det.. Llmi t:

•
ANALAB

101

:'.000

ANALAB
101

5.000

ANA LAB
101

5.000

BECQ
INAA30
0.200

ANA LAB
'01

3.000

BECQ
INAA30
o.aos

BECQ
INAAJO
2.000

•
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BECDUEREL LABORATORIES PTY. LIMITEO

;~RON ACTIVATION ANALYSIS REPORT

RGC TASMANIA
BECDUEREL JOB I 326
NOTE: - ANEGATIVE SIGN INOlCATES "LESS THAN".

- RESULTS ARE IH PARTS PER MILLION (ppm) UNLESS OTHERWISE INDICATED.
- ELEVATEO O.L. FOR SOME ELEMENTS IN SAMPLES WITH HIGH R.E.E.
- ALL SAMPLE lOs PREFIXED WITH "T"

Date: 05-04091

Page I of 31

-----------------------------------------------------------ELEMEHT oL I 276B4 I 27685 I 27686 I 27687 27688 I 27689 32720 I 32721 I l2722 I 32723

ANTIMONY
ARSENIC
BARIUM
BROMINE
CERIUM
CAESIUM
CHROMIUM
COBALT
EUROPIUM
GOLD, ppb
HAFNIUM
IRIDIUM, ppb

I N, %

• HANUM
mUM

MoLYBOENUM
POTASSIUM, I
RUBIOIUM
SAMARIUM
SCANOIUM
SELENIU~

SIL VER
soorUM, I
TANTALUM
THORIUM
TIH
TUNGSTEN
URANIUM
YTTERB IUM
lINC
ZIRCONIUM

.2
U

100.0
2.0
2.0
1.0
5.0
I.D
.5

5.0
1.0

20.0
.05
.5
.2

5.0
.2

20.0
.20
.10
5.0
5.0
.01
1.0

.5
500.0

2.0
2.0
,5

100,0
500.0

6.38
5l.90
145.0
59.80
65.50
3.63

142.0
B.72
1.72
-5.0
7.50

-20.0
10.100

35.50
.58

-5.0
.468
63.6
7.46

26.50
-5.0

-5,00
,037
4.00
6.2B

-100.0
5D.60
-2.00
2.88

159.0
516.0

3.46
\0.80
138,0
87.80
87.20
12.40
241. 0
IUD
2.97
-5.0
9.61

-20.0
10.700

49.00
.38

-5.0
1.420
104.0
10.80
27.70
-5.0

-5.00
.038
5. 19
9.14

-500.0
3,46

-2.00
2.21

-100,0
649.0

2,92
ll.lO

-100.0
11. 60
64.00
10.80
299.0
27.40
1.64
-5.0
8.63

-20.0
11.800

33.30
.71

-5,0
1. 430
127.0
8.82

36.00
-5.0

-5.00
.039
3.60
9.29

-500.0
lUO
-2.00
3.45

148.0
-500.0

14.80
465.00
125.0
9,77

34.30
3.22
62.0

-1. 00
.85
7,5

4.91
-20.0

13.800
19.20

.33
-5.0
.522
84.7
2,Q7

7.69
-5.0

-5.00
.026

-I. 00
9,62

-500.0
12.80

? .,,,
.. "..
1.50

228.0
-500.0

.5'
2.92

186.0
3,07

62.40
2.32
37.1

-I. 00
,93

-5.0
18.60
-20.0

,366
32.20

,66
-5.0
.953
53.5
6, 14
4.12
-5.0

- 5,00
.048

-I. 00
7,Ol

-500,0
27.30
2,11
3.20

-100.0
805. ,j

,62
-2,00

-100,0
6.00

14.70
-I. 00
24.1

-I. 00
-.50
-5.0

10.90
-20.0
.259
7.63

.38
-1.0
.469
21,1
1.\3
2,37
-5,0

-5.00
,015

-1,00
3,37

-500.0
15.80
-2.00
I. 91

-100,0
-500.0

2,72
U7

549,0
6.87

74.30
0.48
73.0
6,04

,90
-5.0
6,80

-20.0
I. 920
30,70

.54
-1.0

1. 930
120.0
7.0B
US
-5.0

-5,00
.087
I. 00

13.20
-500.0

6, 54
-2. -)0
2, 7!

-100.0
-500.0

1.82
12.70
638,0
-2.00
75.20
24,00
80.3
4,13
I. 21
- \.0
6.14

-20.0
I. 440
40,10

"...
- 5, .)

2.420
164,0
7,84

10,80
-5.0

-5.00
.Obl

-I. 00
14.00

-\00,0
6.45

-2.00
2.8C

-100,0
-500.0

1.61
0.62

'96.0
-2.00
65,90
27. qo
64,9
8.56
1. 09

-5.0
4,92

-20.0
1. 020
34.40

.60
-5.0

2.220
151. 0
7.23
0.46
-5.0

-\.00
,034

-[,00
13.40

-\00.0
4 ,00

:.30
2.94

-100,0
-\00.0

1.54
UO

624.0
-2.00
83.20
25.80
91.0
-~.80

1.19
-\.0
\.89

-20,0
I. 480
44.30

.58
-\,0

2.850
179,0
7. 87

11. 80
-\.0

-5.00
,044
1,06

1\.80
-\00,0

6,01
4. ~4
2.93

-100.0
-500.0

-----------------------,
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LUCAS HEIGHTS RESEARCH LA.BORATORIES NEW ILLA.WARRA RD. LUCAS HEIGHTS. NSWBEcaUEREL

LABORATORIES
A.C.N. 003 271 832

Telephone: (02) 543 2644

Facsimile: (02) 543 2655

P.O. BOX 93

MENAI. NSW, 2234
--------------------- --------,----
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---------------------------------------- -----------------ELEMENT DL I 31714 I 31725 I 31716 I 31717 I 3271B I 32719 I 32730 I 32731 32732 I 32733

-------------------------------------------------------------------------------------------------------

ANTIHONY .2 .55 1. 05 1.71 1.60 1. 05 .93 33.10 4.77 .B5 14.00
ARSENIC 1.0 -1.00 -1.00 -2.00 8.5B -1.00 -2.00 15.30 17. 10 -2.00 5.02
BARIUM 100.0 593.0 15B.0 779.0 -100.0 -100.0 191.0 -100.0 -100.0 -100.0 B36.0
BROMIHE 1.0 6.36 U4 6.00 1.13 16.40 7.96 23.10 4.91 1.70 3.79
CERIUM 1.0 95.30 1B.90 101.00 76.90 30.50 11. 60 20.10 -1.00 -1.00 83.50
CAESIUM 1.0 10.60 3.21 13.80 1.53 1.68 3.99 -1. 00 -1. 00 -1. 00 11. 90
CNROMIUM 5.0 65.3 38.1 68.5 1160.0 11B0.0 25.9 44.6 -5.0 -5.0 96.5
COBALT 1.0 1.10 -1. 00 -1.00 53.10 3.76 -1. 00 -1. 00 -1. 00 -I. 00 1.74
EUROPIUM .5 1.39 -.50 1.54 4.15 1. 83 -.50 -.50 -.50 - .10 1.67
GOLD, ppb 5.0 -5.0 -5.0 -1.0 -1.0 -5.0 -5.0 -5.0 -1.0 -5.0 8.2
HAfNIUM 1.0 7.05 4.18 6.04 4.75 6.36 5.9B 1. 91 -1.00 -1. 00 4.87
IRIDIUM, ppb 10.0 -10.0 -20.0 -20.0 -20.0 -10.0 -10.0 -20.0 -20,0 -20.0 -10.0
IRON, % .05 .617 .391 .619 5.750 1. 980 .385 1. 450 .758 .183 .381
LANTHANUM .5 49.60 15.10 53.80 41. 80 11.70 11.10 5.44 -.50 -.50 45.80
LUTETIUM .1 .8B .31 .75 .71 .40 .37 - .10 -.10 -.10 .75
MOLYBDENUM' 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .1 3.700 .940 4.110 -.200 -.200 1.270 -.200 - .100 -.200 3.580
RU81DIUM 20.0 201. 0 15.3 127.0 -10.0 -10.0 60.0 -20.0 -10.0 -20.0 199.0

«RIUM .20 9.50 1.67 10.60 13.10 6.13 2.41 1.17 -.10 -.20 9.68
NDIUM .10 16.40 U3 15.70 37.00 35.40 4.54 1. 41 .10 -.10 17.40

SELENIUM 1.0 -5.0 -1.0 -5.0 -1.0 -5.0 -1.0 -1.0 -5.0 -5.0 -1.0
SILVER 5.0 -5.00 -5.00 -1.00 -5.00 -5.00 -5.00 -5.00 -5.00 5.89 -5.00
SODIUM, % .01 .078 .016 .051 .015 .010 .015 .023 .019 .011 .030
TANTALUM 1.0 1.\8 -1. 00 1.61 1. 81 1.54 -1. 00 -1.00 -I. 00 -1. 00 1.79
THORIUM .5 IUD 4.71 14.40 1.31 1.06 4.53 2.55 -.10 -.10 15.90
TIH , 500.0 -500.0 -100.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -100.0 -500.0
TUNGSTEN 1.0 2.32 B.19 1.84 -1.00 -1.00 3.11 3.00 -2.00 1.14 1.60
URANIUM 1.0 3.91 -2.00 -2.00 -2.00 -2.00 -2.00 2.45 -2.00 -1.00 8.55
YTTER8IUM .5 4.1 9 1.51 3.59 UB 1.19 1. 91 .61 -.50 -.50 3.B3
lINC 100.0 -100.0 -100.0 -100.0 2790.0 141.0 -100.0 370.0 397.0 -100.0 110.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -100.0 -500.0 -500.0 -500.0

----------------------------------------------------------------------------------------------------- ----------------

LUCAS HEIGHTS RESEARCH LABORATORIES NEW ILLAWARRA RD. LUCAS HEIGHTS. NSWBEcaUEREL

LABORATORIES
A.C,N. 003 271 832

Telephone: (02) 543 2644

Facsimile: (02) 543 2655

P.O. BOX 93

MENAI. NSW, 2234



•
,~ --~-;--------------

J.JUJ.O 'j

N E U T RON ACTIVATION ANALYSIS

I.
8ECQUEREL J08 I 326 Page 3 of 35

---------------- -------
ELEMENT DL I 32734 I 3m5 I 32736 I 32737 I 32738 I 32739 I 32740 I 32741 I 32742 32743

-------------- -----------------------------------------------------------------------

ANTlMONY .2 6.23 20.40 4.55 6.33 2.03 2.42 -,20 5.04 2.83 1. 45
ARSENIC 2.0 122.00 104.00 67.10 30.40 3.88 -2.00 2.31 2.0) -2.00 -2.00
8ARIUM 100.0 412.0 -100.0 317.0 122.0 238.0 206.0 529.0 447.0 349,0 536.0
8ROMINE 2.0 -2.00 12.70 12.70 3.78 Ul 3.73 -2.00 5.57 5.41 11.10
CERIUM 2.0 77 .80 3.40 51.70 41.30 55.80 59.80 60.10 80. 70 89.10 94.70
CAESIUM 1.0 24.10 -1.00 8.73 6.64 7.16 4.50 16.20 10.50 12.20 1.89
CHROMIUM 5.0 71.2 7.2 48.9 43.6 30.6 36.2 m.o 64.5 55.2 73.2
C08ALT 1.0 8.30 -1. 00 7.48 6.73 -1. 00 -1. 00 22.60 1. 47 -1. 00 -l. 00
EUROPIUM .5 1. 41 -.50 .75 .83 .81 .86 1.10 1.14 1.19 l. 27
GOLD, ppb 5.0 6.1 5.8 -5.0 -5.0 -5.0 -5.0 54.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 5.98 -1.00 6.64 6.87 6.94 7.73 7.99 5.76 6.74 9.48
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -:0.0 -20.0 -20. 'J
IRON. I .05 3.980 4.490 2.930 2.170 .533 .323 4.050 .623 .550 .282
LANTHANUM - .5 39.30 1.77 27.10 20.80 28.80 2°.80 34.40 41.50 40.70 51.60
LUTETIUM .2 .74 -.20 .48 .36 .50 .51 ,41 .64 .73 .47
MOLY80ENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

,.SIUM, I .2 3.210 - .200 1.390 1.500 2.020 1.850 1.700 4.520 3.780 1. 890
H, OIUM 20.0 240.0 -20.0 73.9 78.6 94.7 84.2 202.0 226.0 186.0 92 .6
SAMARIUM .20 8.86 .46 4.85 4.19 4.89 5.49 7.03 7.46 7.96 8.66
SCANOIUM .10 13.40 1. 21 7.00 7.90 6.21 5.50 11. 00 13.20 12.90 6.79
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, I .01 .083 .024 .401 .020 .035 .042 U80 .071 .070 1. 060
TANTALIJI1 1.0 1. 47 -1. 00 1.10 -1.00 1. 18 -1. 00 3.73 1.19 1. 56 2.41
THORIUM .5 15.30 1.15 9.13 7.54 7.14 7.20 13.10 13.20 12.40 16.00
1IH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 6.39 -2.00 -2.00 2.91 3.47 4,46 3.81 4.60 3.34 UO
URANIUM 2.0 3.30 -2.00 2.5° -2.00 2.18 -2.00 3.53 3.36 -2. ")0 ' "!...~ ..

YTTER8IUM .5 3.73 -.50 2.24 1.77 2.46 2.44 1. 95 3.12 3.58 2.10
mc 100.0 579.0 -100.0 206.0 1470.0 -100.0 -100.0 121. 0 -1 :)0.0 - tOO. 0 -100.0

lIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

----- -------------------------
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---------------------------------------------------------------------------------------------
ELEMENT OL I 32744 I 32745 I 32746 I 32747 I 32748 I 32749 I 32750 I 32751 I 32752 I 32753

------------------------------------------------------------------------------ -----------------------

RNTIMONY .2 1.64 2.37 1.59 6.85 9.88 .96 1. 10 1.75 1. 64 3.79
ARSENIC 2,0 2.03 -2.00 2. 17 5.0B 2.Bl -2.00 -2.00 3.23 -2.00 7.17
BRRIUM 100.0 679.0 546.0 506.0 395.0 579.0 161.0 400.0 240.0 357.0 144.0
BROMINE 2,0 2.78 2.B9 7.48 14.20 4.B9 6.49 17.20 11.50 9,10 7.01
CERIUM 2.0 43. 10 63.30 56.50 45,30 69,30 44.40 58.80 59.80 116.00 234.00
CAESIUM 1.0 11. 80 10,00 IUD 12.60 17.80 4,62 14.70 6.50 7.38 5.12
CHROMIUM 5.0 67.7 B9.5 67.3 63.5 B2.5 19.3 74.1 26.5 45.6 141 ,0
COBALT 1.0 -1. 00 -1. 00 -1. 00 -1. 00 -I. 00 -1. 00 -[ ,00 -1.00 1,47 28.50
EUROPIUM .5 .76 1.23 ,70 .63 .B6 -.50 ,99 .93 1.36 6.95
GOLD. pob 5.0 -5.0 6.6 -5.0 -5.0 34.6 -5.0 -5.0 -5.0 -5.0 -5,0
NAFNIUM 1.0 7,79 7,51 5.63 7.75 6.54 9.90 7.20 10.50 13.00 8,73
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0 -20.0 -20.0
IRON, % .05 .541 .352 ,707 .615 .688 .304 .613 ,375 .436 5.870
LANTHANUM ,5 22.30 31.30 29.30 23.80 35.90 24.10 30,70 29,50 59.40 120.00
LUTETIUM .2 .84 .76 .56 .63 .77 .46 .74 .61 .89 .86
MOL Y80ENUM _ 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM. % .2 3.530 3.120 3.620 2.940 4.230 1. 050 3.400 1.500 1. 950 .611
RUBIDIUM 20,0 191. 0 179.0 201. 0 171. 0 221.0 72. 3 201. 0 78,0 106.0 3B.4

_IUM .20 4.49 6.20 4.95 4.18 6.40 3,33 5.60 4.99 11.10 29.20
IUM .10 13.50 12.70 15.30 11.90 18.20 4.34 15.00 6.62 9.02 36,30

SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 ~5.00 -5.00
SODIUM, % .01 .133 .092 .093 .074 .174 .036 .140 .052 .071 .013
TANTALUM 1.0 l ,19 1.15 1. 18 1. 06 1. 08 -I. 00 1.28 1. 41 1, B2 4.00
THORIUM .5 8.35 11.10 12.80 10.60 14.90 4.76 12.40 7.96 16.10 9.04
TIN • 500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2,0 4.05 -2.00 2.68 -2.00 2.70 3.25 2.43 2.B2 U9 -2.00
URANIUM 2.0 2.61 5.41 -2.00 3.41 -2.00 2.01 2.62 2,05 -2.00 -2.00
YTTERBIUM .5 4.02 j,73 2.76 3.14 3.51 2.21 3,67 2.90 4.33 4.05
IINC 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -lOo.o -100.0 173,0
ZIRCONIUM 500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 531.0 648,0

-------------------------------------------------------------------------------------------------------------------------------
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---------~------------------------------------------------------------
ELEMENT DL I 32754 I 32755 I 32756 I 32757 I 3275B I 32759 I 32760 I 32761 I 32762 I 32763

--------------------------------------------------------------

ANTIMONY .2 1.33 1.30 1.84 1.45 .77 3.06 - .20 6. 12 2.0B .57
ARSENIC 2.0 -2.00 1B.l0 5.11 4.75 34.90 24.80 3.91 18.50 7.2' 26.60
8ARIUM 100.0 382.0 105.0 -100.0 126.0 -100.0 227.0 569.0 -100.0 -100.0 317.0
8ROMINE 2.0 6.70 4.77 2.67 4.27 2.58 2.86 -2.00 3.57 4.61 5.03
CERIUM 2.0 168.00 108.00 478.00 92.40 68.40 96.60 80.10 89.80 75.20 34.70
CAESIUM 1.0 15.80 9.81 15.40 7.09 10.10 27.40 9.63 13.20 13.20 8.57
CHROMIUM 5.0 140.0 184.0 317.0 242.0 274.0 144.0 339.0 243.0 294.0 642.0
C08ALT 1.0 -I. 00 5.34 12.70 I. 80 4.51 4.20 33.20 3.49 3.16 4.6'
EUROPIUM .5 2.74 5.33 30.60 7.24 3.43 9.48 I. 63 6.84 9.34 US
GOLD, ppb 5.0 -5.0 9.0 -10.0 -5.0 -5.0 -5.0 254.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 7.53 10.10 10.70 8.70 10.90 7.57 8.65 10.60 8.43 2.65
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 ~20.0 -20,0 ~20.0

IRON, % .05 .772 .626 2.010 .920 .916 1.310 5.580 1.160 .954 U80
LANTHANUM .5 69.20 56.80 432.00 75.80 42.60 91.90 45.50 66.30 76.70 45.30
LUTETIUM .2 .77 .98 2.39 .89 .89 I. 46 .58 1.24 U5 .66
MOLY80ENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
.SIUM, \ .2 2.920 .890 1.150 .312 .536 3.070 I. 080 .513 I. 420 .853

IUM 20.0 177.0 61.5 74.1 32.9 34.5 210.0 107.0 51.1 110.0 45.4
SAMARIUM .20 16.20 21.30 12B.00 33.40 13.20 3UO B.69 24.90 35.10 18.30
SCANDIUM .10 27.90 44.10 67.20 43.30 59.80 34.00 12.BO 5UO 41.90 66.20
SELENIUM 5.0 -5.0 -5.0 -10.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, % .01 .037 .015 .017 .020 .024 .03, U60 .01B .020 .020
TANTALU.M 1.0 2.50 4.96 6.B5 3.42 3.99 3.83 I. 81 3.66 3.45 I. 40
THORIUM .5 16.50 11.50 B.39 1.63 B.42 14.10 17.70 8.31 8.75 4.45
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -4.00 -2.00 -2.00 -2.00 6.06 -2.00 -2.00 -2.00
URANIUM 2.0 5.08 -2.00 -2.00 -2.00 -2.00 -2.00 2.74 -2.00 -2.00 -2.00
YTTERBIUM .5 3.7B 5.13 12.60 4.68 4.42 7.72 2.75 6.43 6. j 3 3.29
IINC 100.0 10B.0 124.0 31B.0 115.0 158.0 118.0 -100.0 212.0 116.0 527.0
ZIRCONIUM 500.0 -500.0 642.0 12BO.0 771.0 650.0 651. 0 -500.0 -500.0 826. I} -500.0

----------------------------------------------------------------------------------------------------------------
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----------------------------------------------------------------------------------------------------------
ELEMENT DL I 32764 # 32765 I 32766 # 32767 I 32768 I 32769 # 32770 # 32771 I 32772 # 32773

---------------------------------------------------------------------------------------------

ANTIMONY .2 3.73 1. 08 1.05 .84 1.09 5.30 9.68 7.41 4.26 1. 04
ARSENIC 2.0 33.00 14.40 13.70 6.88 7.n 21. ~o 29.20 31. 90 66.40 17.60
BAAIUM 100.0 193.0 128.0 199.0 235.0 -100.0 210.0 -100.0 -100.0 254.0 -100.0
BROMINE 2.0 3.44 -2.00 3. 14 2.40 4.29 5.96 35.80 35.20 108.00 52.40
CERIUM 2.0 172 .00 87.10 124.00 62.60 61.10 72.20 72.70 43.90 41.80 34.90
CAESIUM 1.0 15.40 10.70 9.59 8.62 6.23 12.20 7.71 10.30 4.50 3.76
CHROMIUM 5.0 256.0 222.0 468.0 311. 0 520.0 248.0 354.0 322.0 380.0 665.0
COBALT 1.0 4.37 2.13 17.60 1.12 24.90 1.13 -1. 00 4.01 37.50 23.60
EUROPIUM .5 9.21 3.10 4.51 .78 1.32 1. 08 1.29 .65 .77 .61
GOLD. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 8.8 -5.0 -5.0
HAfNIUM 1.0 10.90 10.00 9.79 10.30 7.40 6.97 8.67 7.97 8.04 5.15
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 ~20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 1.500 .979 .653 .740 5.320 2.830 12.800 12.400 12.500 9.480
LANTHANUM .5 98.70 38.10 79.10 41. 00 30.40 36.40 37.90 23.70 20.10 17 .40

ITIUM .2 1. 40 .67 .81 .74 .58 .68 .73 .51 .47 .40
BOENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

POTASSIUM, % .2 1. 090 .803 .407 .873 .655 2.180 1.570 1.500 .501 .398
RU8IDIUM 20.0 78.4 56.3 38.9 54,3 44.3 139.0 132.0 192.0 77.7 47.5
SAMARIUM .20 38.20 12.90 21. 80 3.59 4.66 6.05 8.28 3.67 4.56 3.62
SCANDIUM . 10 52.80 47.50 49.60 43.40 28.40 26.10 41. 00 29.60 37.30 18. 10
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIl VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00•SODIUM, % .01 .017 .020 .030 .021 .019 .019 .019 .018 .099 .013
TANTALI!M 1.0 6.44 4.23 4.52 4.24 2 66 2.93 3.46 2.65 2.97 2.04
THORIUM .5 9.41 8.66 10.90 10.90 9.05 11.10 12.20 10.80 6.03 6.08
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 ·2.00 2.28 -2.00 ·2.00 -2.00 -2.00 -2.00 -2.00
YTTERBIUM .5 6.98 3.46 3.77 3.59 3.01 3.36 3. 72 2.60 2.50 1. 93
lINC 100.0 356.0 289.0 184.0 121. 0 222.0 111.0 133.0 120.0 193.0 211. 0
ZIRCONIUM 500.0 570.0 522.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
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ELEMENT DL I 32774 I 32175 I 32776 I 32777 I 3277B I 32779 327BO I 327Bl I 32782 I 32783

------- ----------- ---------------------------------

ANTIMONY .2 1.48 3.36 1.66 1.47 3.50 7.62 -.20 11.50 80.10 15,30
ARSENIC 2.0 4.64 11. 90 -2.00 -2.00 2.48 302.00 2.13 39.60 498.00 19.10
BARIUM 100.0 552.0 353.0 378.0 542.0 277 .0 195.0 418.0 118.0 115,0 179.0
BROMIHE 2.0 -2.00 5.65 5.09 5.50 14.30 10.40 -2.00 12,90 13.70 5,67
CERIUM 2.0 96.40 79.10 69.60 96.10 92.30 72. 70 61.70 87.50 57.30 57.60
CAESIUM 1.0 13,50 12.60 13.70 13.50 9.32 6.93 17.00 8.97 8.56 4.71
CHROMIUM 5.0 75.3 B9.1 114.0 72.9 111. 0 209.0 429.0 234.0 146.0 239.0
COBALT 1.0 3.08 9. 15 -1. 00 -1. 00 3.88 121.00 21.20 22.00 75. 10 19.20
EUROPIUM .5 1.29 .76 1. 02 1.36 1. 40 2.57 .81 2.49 1.65 1. 49
GOLD, ppb 5.0 -5.0 -5.0 8.9 5.4 -5.0 -5.0 61.9 -5.0 25,2 -5.0
HAfNIUM 1.0 6.35 4.97 4.50 7.93 5.90 6.78 7.82 9.56 6,02 6.62
IRIDIUM, ppb 20,0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, \ .05 1.060 1.560 .671 .565 1.310 4.970 4.000 5, 120 6.530 5.500
LANTHANUM ,5 55.90 42.70 35.70 51 .70 48.80 33.40 34,40 4UO 32.20 33.10
LUTETIUM .2 .73 .55 .66 .80 .58 .54 .43 .91 ,44 ,54
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0
POTASSIUM, ~ .2 3.340 2.790 3.020 3.390 1. 620 1.370 1.760 .766 2,090 1.200
RU8IDIUM 20.0 184.0 156.0 231.0 191. 0 121. 0 124.0 196.0 82.0 189.0 103.0
SAMARIUM .20 7.82 5.11 6.11 8.21 8.90 9.75 7.03 12.30 5.57 6.37
_DIUM .10 12.50 11.90 18.90 13.50 18.40 30.60 11. 00 38.80 16. 10 16.20

NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIlVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 ~5.00

SODIUM, % .01 .057 .042 .037 .086 .145 .053 1. 470 .054 .048 .030
TANTALUM 1.0 2.16 1.14 U8 2.34 1. 93 3.01 3.82 4.24 2.04 2.73
THORIUM .5 14.90 IUO 14.80 14.80 12.70 14.00 13.60 11.70 8.96 7.72
m 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500,0
TUNGST~ 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 5.10 -2.00 22.60 -2.00
URANIUM 2.0 4.46 2.77 5.01 3.20 -2.00 5,11 3.38 -2.00 2.82 -2.00
YTTERBIUM ,5 3.53 2.70 3.24 3.82 3.00 2.84 2,07 4.61 2.08 2.82
lINe 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 2920,0 -100,0 763.0 4590,0 712.0
II RCON IUM 500.0 -500.0 -500.0 -500.0 -500,0 -500.0 633.0 -500.0 500.0 -500.0 -500,0

---------------------------------------
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ELEMENT DL I 327B4 I mB5 I 327B6 I 327B7 327BB 327B9 I 32790 I 32791 I 32792 I 32793

---------------------------------------------------------------------------

ANTIMONY .2 1. 03 11.30 1.31 1.06 1. 48 3,56 3.41 5.29 2.61 6.29
ARSENIC 2.0 10.80 2.50 -2.00 -2.00 2B.50 22.60 29.60 7.0~ 2.96 m.oo
BARIUM 100.0 -100.0 514.0 288.0 443.0 lBOO.O 2020.0 605.0 -100.0 56B.0 416.0
BROMINE 2.0 2.3B -2.00 5.06 4.B6 4.10 -2.00 -2.00 39.60 6.07 -2.00
CERIUM 2.0 B5.00 71.70 66.10 67.70 184.00 197.00 173.00 8.77 116.00 87.40
CAESIUM 1.0 6.80 9.86 5.93 8.98 16.10 11.10 24.30 1.11 11.20 24.30
CHROMIUM 5.0 123.0 109.0 56.3 76.5 336.0 415.0 343.0 28.8 56.5 69.7
C08ALT 1.0 40.80 -1. 00 -1. 00 -I. 00 93.60 56.40 56.50 l.J7 -1.00 8.38
EUROPIUM .5 3,27 .86 .B2 .92 4.18 6.02 5.34 - .50 .66 1. 43
GOLD, ppb 5.0 -5.0 7.J -5.0 -5.0 -5.0 -5.0 10.2 -1.0 -5.0 6.2
HAFNIUM 1.0 U8 5,37 7.59 5.63 7.65 14.70 12.50 3.10 11. 40 6.04
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 6.790 .413 .364 .443 2.720 2.480 2.440 1.570 .58B 3.9BO
LANTHANUM .5 41.20 41.20 35.20 35.10 111. 00 115.00 96.50 6.14 16.30 39.70
LUTETIUM .2 .82 .53 .66 .59 .49 .79 .75 - .20 .BO .71
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -1.0 -5.0 -1.0 -1.0 -1.0 -5.0 -5.0
POTASSIUM, % .2 .282 3.830 2.210 2.800 1.930 1.800 1.790 -.200 3,240 3,250_DIUM 20.0 37 .8 272.0 127.0 137.0 142.0 113.0 120.0 -20.0 144.0 231.0

RIUM .20 12.20 5.18 5.82 6.35 16.40 23.10 20.10 1.11 8.45 8.91
SCANDIUM .10 44.00 16.00 B.66 10.60 41.40 40.20 30.60 2.19 10.90 13.50
SELENIUM 1.0 -5.0 -5.0 -5.0 -5.0 -5.0 -1.0 -5.0 -1.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -1.00 -1.00 -1.00 -1.00 -\.00
SODIUM, % .01 .010 .0\9 .041 .055 .032 .036 .028 .042 .048 .084
TANTALUM 1.0 2.87 1.28 1. 63 1.17 11.50 8.\4 7.21 -1.00 3.97 1. 48
THORIU~ .5 7.\0 11.50 8.47 10.70 1\.80 12.\0 lQ.40 5.44 14.40 11.40
TIN \00.0 -\00.0 -\00.0 -500.0 -\00.0 -\00.0 -100.0 -\00.0 -\00.0 -\00.0 -\00.0
TUNGSTEN 2.0 -2.00 19.20 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 6.35
URANIUM 2.0 -2.00 3.\0 -2.00 -2.00 -2.00 -2.00 -2.00 3.08 3.\0 3.34
YTTER8 IUM .\ 4.37 U8 3.20 2.99 2.44 3.98 3.75 .85 4.04 3.91
mc 100.0 738.0 -100.0 -100.0 -100.0 \83.0 724. a \94.0 -!.I)O.O -100.0 \81.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -100.0 63'.0 928 .0 847.0 -100.0 -500.0 -500.0

----------------------------------- ---------------------------------------
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ELEMENT DL I 32794 I 32795 I 32796 I 32797 I 32798 I 32799 I 32800 I 32801 I 32802 I l280J

--------------------------------------------------

AHTIMONY .2 3.37 5.46 1.85 3. 19 11. 60 2.55 - .20 2.81 2.65 3.80
ARSENIC 2.0 12.90 13.40 4UO 3.64 8.97 25.70 3.71 14.90 3.63 l.58
8ARIUM 100.0 553.0 351.0 256.0 483.0 246.0 128.0 584.0 300.0 145.0 537.0
8ROMIHE 2.0 -2.00 -2.00 5.20 4.15 6.18 78.10 -2.00 122.00 15.30 0.01
CERIUM 2.0 94.10 76.00 100.00 73.20 75.60 122.00 74.70 115.00 164.00 55.00
CAESIUM 1.0 12.40 9.83 13.00 13.10 9.29 1. 78 9.29 5.54 6 l2 18 lO
CNROMIUM 5.0 69.3 59.1 209.0 70.7 57.6 199.0 322.0 224.0 242.0 103.0
C08ALT 1.0 6.66 8.96 52.00 2.47 -LOO 21.10 31.20 25.70 21.50 1.22
EUROPIUM .5 .88 1.11 2.55 .89 .92 1.76 .91 2.04 5.2Q .70
GOLO. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 234.0 -5.0 -5.0 -5.0
HAFNIUM LO 6.76 7.42 9.04 7.31 6.38 6.42 8.17 9.78 10.40 6.09
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 ·20.0 -20.0 -'20.0 -20.0
IRON, , .05 1.020 3.140 8.550 .663 1.530 8.660 5.250 7.520 3. 110 .626
LANTHANUM .5 50.10 40.90 52.20 38.00 40.80 78.50 42.60 06.40 89.50 30.70
LUTETIUM .2 .69 .68 .76 .68 .56 .38 .54 .51 .51 .73
MOLY80ENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
.SIUM, , .2 3.710 2.470 L020 3.280 2.350 .329 1.310 .534 .813 3.540

" IDIUM 20.0 260.0 138.0 116.0 187.0 157.0 27.1 94.8 31.1 49.9 1°4.0
SAMARIUM .20 7.81 7.06 13.80 6.66 6.92 7.99 8.12 9.05 20.10 4.42
SCANOIUM .10 13.20 11. 00 35.40 12.70 10.80 17.80 12.20 21.40 30. 10 13.60
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5. 00 -5.00 -5.00 -5.00
SODIUM, % .01 .097 .080 .077 .085 .046 .032 1.100 .212 .015 .046
TANTALiltI 1.0 2.03 2.30 4.08 1. 07 I. 98 8.56 1.90 6.77 5.87 1.75
THORIUM .5 14.70 12.20 8.21 12.20 13.50 11.30 16.30 8.33 8.93 13.20
TIM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -5000 -500.0 -500.0 -500.0
TUNGSTEN 2.0 3.39 2.07 -2.00 -2.00 -2.00 -2.00 6.45 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 3.10 -2.00 3.00 l. J2 -2.00 ·l. 1Q -2.00 -uO 5.98
YTTER8IUM .5 3.09 3.28 3.70 3.42 2.73 1. 97 2 71 2.42 2.65 3.50
mc 100.0 139.0 -100.0 523.0 -100.0 -100.0 100.0 -100.0 -100.0 165.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 669.0 743.0 -500.0

----------------------------------------------------------------
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--------------------------------------
ELEMEHT OL # 32804 32805 I 32806 # 32807 # 32808 I 32809 I 32810 # 32811 I 32811 # 32813

--------------------------------------

AHmOHY .2 1.33 5.78 U3 3.01 7.71 31.20 29.00 .61 6.62 L83
ARSEHIC 1.0 47.00 77.50 8.67 15.60 150.00 934.00 550.00 56.90 99.20 16.70
BARIUM 100.0 739.0 178.0 486.0 19U -100.0 150.0 150.0 254.0 -100.0 -100.0
BROMINE 1.0 -2.00 -1.00 3.61 7.70 -1.00 2.49 4.51 18.30 34.00 22.10
CERIUM 2.0 103.00 70.20 68.20 93.00 75.30 236.00 107.00 5.83 16.80 13.50
CAESIUM LO 28.30 13.30 13.70 19.20 6.31 4.74 5.70 7.94 4.80 9.23
CHROMIUM 5.0 161.0 92.8 99.1 92.7 214.0 302.0 314.0 312.0 16L 0 203.0
COBALT LO 45.30 36.50 1.51 30.BO 116.00 314.00 123.00 6.97 4.36 U6
EUROPIUM .5 2.68 L 07 .64 2.9B 3.01 10.60 3.11 .60 .64 -.50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 12.7 -5.0 -5.0 -5.0
HAFHIUM 1.0 8.15 5.BO 5.90 6.08 9.44 6.39 9.18 7.10 6.76 11.50
IRIDIUM. ppb 20.0 -20.0 -10.0 -10.0 -20.0 -20.0 -20.0 -20.0 -10.0 -10.0 -20.0
IROH, t .05 6.850 4.130 L140 6.080 2.760 9.480 5.600 18.300 14.200 4.050
LAHTHANUM .5 52.90 35.30 36.80 46.40 34.70 127.00 69.80 3.72 lL 00 7.51
LUTETIUM .2 L 02 .59 .68 .73 .98 1.07 .80 .43 .55 .73
MOLYBOEHUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5. 0 -5.0 -5.0 -5.0
POTASSIUM, \ .2 2.790 1.490 3.220 1.300 -.200 -.100 -.200 -.200 .560 .754
RUBIDIUM 20.0 195.0 174.0 19L 0 79.4 -10.0 26.1 -20.0 40.0 70.9 6L 4
SAMARIUM .20 12.90 6.98 5.71 12.10 12.50 37.60 13 .10 1.36 2.02 1.79

'OIUM .10 30.90 16.10 13.60 3L 40 52.30 47.40 63.50 59.70 36.90 42.90
t HIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 '5.00 -5.00 -5.00
SODIUM, t .01 .047 .030 .043 .294 .017 .061 .016 .015 .010 .011
TANTALUM LO 3.91 1.23 1.59 1.04 4.95 2.96 3.57 1.65 1.25 3.53
THORIUM .5 11.70 14.60 13.90 9.78 9.46 3.99 11. 00 5.66 7.18 10,30
TIM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUHGST~ 2.0 -2.00 2.90 -1.00 -2.00 -1.00 -2.00 -1.00 -2.00 -2.00 -2.00
URAHIUM 2.0 -2.00 2.02 3.92 -1.00 -2.00 -2.00 5.54 -2.00 -2.00 -2.00
YffERB rUM .5 5.05 3.02 3.43 3.86 4.92 5.83 3.70 1.02 1.64 3.21
mc 100.0 682.0 762.0 -100.0 306.0 786.0 240.0 2160.0 183.0 148.0 -100.0
lIRCOHIUM 500.0 -500.0 -500.0 -500.0 -500.0 654.0 606.0 618.0 -500.0 -500.0 665.0

--------------------------------------------------------------------------- -------------
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----------------------- -------------------------------------------------------------------
ELEMENT DL I 32814 I 32815 I 32816 I 32817 I 32818 I 32819 I 32820 I 32B21 I 32822 I 32823
-------------------------------------------------------------------

ANTIMONY .2 1. 09 10.60 8.65 1.39 4.63 1.83 -.20 1.79 1.65 8.63
ARSENIC 2.0 26.30 233.00 323.00 41.90 27.30 104.00 3.60 8.02 84.50 65.70
8ARIUM 100.0 242.0 827.0 434.0 476.0 361.0 328.0 614.0 740.0 268.0 -100.0
BRDMINE 2.0 71.30 3.55 2,99 2.91 2.59 -2. DO -2.00 -2,00 -2.00 2.19
CERIUM 2.0 16.00 87.90 71. 80 79.40 72.80 84.30 8Q.20 103.00 96.90 386.00
CAESIUM l.O 8. 10 23.20 21.60 1?S0 17.20 8.70 11. 00 7. 99 \2.60 5.66
CHROMIUM 5.0 241. 0 137.0 228.0 118.0 157.0 441.0 343.0 388.0 167.0 213.0
C08ALT 1.0 15.40 83.90 62.10 2730 34.40 180.00 33.40 50,60 376.00 62.40
EUROPIUM .5 .8t 2.16 2.06 2.71 4.08 3.27 1.12 3.54 4.48 12.40
GOLD, ppb 5.0 -5.0 14.4 11.1 -5.0 -5.0 -5.0 245.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 7.71 5.37 7.55 8.61 6.98 7.21 8.57 10.70 7.05 9.10
IRIDIUM. ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 11. 400 8.310 4.220 1.790 2.180 2.510 5.570 .736 7.160 7.500
LANTHANUM .5 7.21 45.00 37.30 39.70 39.80 41.60 44.90 58.80 51.10 213.00
LUTETIUM .2 .41 .57 .77 .74 1.30 .57 .56 .79 .65 l.21
MOLYBOENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 .471 2.640 2.090 1.990 1. 160 .757 1. 470 1.390 .866 1.130

.IDIUM • 20.0 34.0 m.o 193.0 149.0 91.8 37.0 110.0 54.7 84.7 69.3
ARIUM .20 3.44 10.10 9.79 11.70 14.50 13. 10 8.51 14.00 17.50 55.00

SCANDIUM .10 67.70 25.70 37.20 29.80 32.60 40.40 12.90 51.10 34. SO 39.00
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIl VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, % .01 .677 .032 .023 .031 .049 .m l.l60 .281 .056 .011
TANTALUM 1.0 3.54 1. 49 2.72 3.56 2.33 2.18 2.55 3.03 3.06 6.14
THORIUM .5 6.47 8.46 8.7Z 10.50 8. 73 6.52 17 .00 8.53 6.65 8.53
TIM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 6.50 -2.00 -2.00 -2.00
URA~IIUM 2.0 -2,00 -2.00 2.80 2.08 -2.00 -2.00 4.16 -2.00 -2.00 -2.00
YT1£RBIIJM .5 2.21 2.71 3.92 4.2\ 6.98 3. 17 2.84 4.12 3.91 5,56
mc 100,0 300.0 1220.0 648.0 211.0 849.0 918.0 -100.0 466.0 334.0 245.0
lIRCOHIUM 500,0 -500.0 -500.0 -500.0 ~500,O -500.0 570.0 -500.0 620.0 580.0 1020,0

-----------------------------------------------------------------------------------------------------------------------
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ELEMENT DL I 32B24 I 32B25 I 32B26 I 32B27 I 32B28 I 32829 I 32830 I 32831 I 32832 I 32833
-------------- --------

ANTIMONY .2 1.59 34.10 33.00 6.01 12.90 21.10 1.37 4.64 5.32 4,67
ARSENIC 2.0 4.40 10.00 8.49 3.50 77 .30 3.41 -2.00 3.66 3.33 -2,00
BARIUM 100.0 152.0 -100.0 243.0 2BO.0 164.0 293.0 718.0 -100,0 727 .0 426.0
BROMINE 2,0 2,31 -2.00 3.63 4'.07 5.92 13.00 B.22 24.90 4.57 8.03
CERIUM 2.0 227.00 130.00 77 .40 69.30 100.00 25.60 59.70 18.50 90,80 118.00
CAESIUM 1.0 8.43 12.40 8.29 9.04 7.91 6.36 9.33 -I. 00 11. 40 10.60
CNROMIUM 5.0 248.0 721. 0 223.0 511. 0 324.0 438.0 66.8 15.6 124.0 129.0
COBALT 1,0 2.45 1. 08 -1.00 5.58 15.30 -1. 00 -1. 00 1.25 -I. 00 -1. 00
EUROPIUM .5 6.47 2.69 .93 1. 80 1.9B .61 .94 1. 09 1.01 3.17
GOLD, ppb 5,0 -5.0 -5,0 41.0 58. 1 9.1 54.6 -5.0 -5.0 22.2 10.4
NAFNIUM 1.0 10.20 10.70 10.50 8.40 7.53 9.32 9.75 1.98 6.36 6.71
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, I .05 .995 .646 .445 .629 1.260 .517 .322 1.530 .441 .456
LANTNANUM .5 179.00 72.70 38.10 32.40 44,J0 14.90 31. 40 21.10 49.40 5Q.60
LUTETIUM .2 1.29 .94 .84 .71 .60 .57 .66 -.20 .70 .73
ItBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0

SSIUM, I .2 .607 2.290 1.870 2.050 1. 480 1.570 2.660 -.200 3,950 3.190
RUBIDIUM 20.0 51.1 247.0 157.0 127. 0 98.9 124.0 154.0 -20.0 214,0 171,0
SAMARIUM .20 30.70 11.70 4,63 8.08 8.85 2.72 5.43 6.05 6.0B 15.60
SCANDIUM ,10 45.90 50,40 30.30 35.40 35.90 J7 .50 10.40 1. 04 16.70 15.80
SELENIUM 5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
S1LYER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00 -5.00 -5.00 -5.00 -5.00
SODIUM,"' .01 .023 .024 .020 .022 .017 .020 .040 .050 .035 .033
TANTALUM 1.0 3.58 5.32 4.13 2.B3 2.57 3.36 2.05 -1. 00 1. 20 1. 00
THORIUM ,5 11.60 IUD 11.90 11.00 8.38 11.80 10.60 3.59 23.BO j 9. 10
TIH 500,0 -500,0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500,0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2,00 -2.00 -2.00 -2.00 -2.00 -2.00 2,51
URANIUM 2,0 -2.00 -2.00 -2,00 -2.00 -2.00 3,23 3.75 ~2.00 3,35 2.67
YTTERBIUM .5 5.63 4.47 4.08 3.68 3.18 3.09 3.45 - .SO 3.50 4.07
/HIC 100,0 247.0 j 44,0 135.0 129,0 228.0 106.0 -100.0 -100.0 -100.0 -100.0
lIRCOIHUM 500.0 744.0 -500.0 -500.0 572.0 -500,0 -500.0 -500.0 -500.0 -500,0 -500.0

------------------------
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ELEMENT DL I 32834 I 32835 I 32836 I 32837 I 32838 I 32839 I 32840 I 32841 # 32842 I 32843

ANTIMONY
ARSENIC
BARIUM
BROMII/E
CERIUM
CAESIUM
CHROMIUM
COBALT
EUROPIUM
GOLD, ppb
HAfNIUM
IRIOIUM, ppb
IPON. %

LANTHANUM
LUTETIUM
MOLYBOENUM
POTASSIUM, %

RUBIOIUM

i ARIUM
OIUM

LENIUM
SIL VER
SODIUM. %
TANTALUM
THORIUM
TIM
TUNGSTEN
URANIUM
YJTERBIUM
ZINC
ZIRCONIUM

•

.2
2,0

100.0
2,0
2.0
1.0
5.0
1.0
,5

5.0
1.0

20.0
,05
.5
.2

5.0
.2

20.0
.20
.10
5.0
5,0
,01
1.0
.5

500,0
2.0
2.0
.5

100.0
500,0

1. 80
-2.00

-100,0
20,10
44.30

1,19
16.0

-1,00
-.50
-5.0
5,47

-20.0
.238

22,70
.35

-5.0
-,200
-20.0
3.42
2.29
-5.0

-5.00
-,010
-1. DO
8.70

-500.0
-2.00
-2.00
1.70

- 100.0
-500,0

4,09
-2.00
503.0
6.08

85.40
8.94

116.0
-1. 00

,93
9,3

5.31
-20.0
.333

41.30
.64

-5.0
4,050
215.0
7. 80

15.30
-5.0

-5.00
,036
1. 19

j 4.20
-500.0
-2.00
4.13
3,37

-100.0
-500,0

3.36
-2.00
626.0

2.61
105.00
11.60
72, I

-1 ,DO
.96

-5.0
6.04

-20,0
.441

53.10
,70

-5,0
4,400
220.0
3.88

l4. 10
-5.0

-5.00
,052
2.03

15,00
-500,0
-2.00
4,32
3.45

-100.0
-500,0

1.38
-2.00

-100.0
2,74
2,41

-1. DO
25.0

-1,00
- . 50
-5.0

-1.00
-20.0
,133
1.22
-.20
-5.0

-.200
-20.0

.30
,44

-5.0
7.23

- .010
-1. 00

.58
-500.0
-2.00
-2.00
-.50

-100.0
-500.0

5,29
2.62

-100.0
4.62
3.36

-1. 00
-5.0
1.61
-.50
-5.0
1. 00

-200
1. 450
1.97
-.20
-5.0

-.200
-20.0

.37
.52

-5.0
-5.00

,031
-1. 00

.80
-500,0
-2,00
-2.00
-,50

-100,0
-500.0

1.04
-2,00

-100.0
5.15
3.84

-I. 00
26.4

-1. 00
-,50
-5.0
1.69

-20.0
,216
1.78
-.20
-5.0

-.200
-20,0

.38
.45

-5.0
-5.00

.013
-1.00

.60
-500.0
-2.00
-2.00
-.50

-100,0
-500.0

.23
2.27

439.0
-2.00
62.80
16.10
416.0
20.40

. 71
64.2
7.55

-20.0
3.860
33. j 0

.40
-5.0

1. 410
188.0
6.94

10.70
-5.0

-5.00
1. 430
2.50

13.20
-500.0

6.89
4.26
2.09

-100.0
-500,0

2.12
-2.00
419.0
3.44

78.20
12.60
114.0
-I. 00

.99
5.1

5.75
-20.0

.334
38.30

.66
-5.0

3.500
180,0
7.17

13.30
-5.0

-5.00
.031
2.02

13.10
-500.0
-2.00
5.07
3, j 9

-100,0
-500.0

10.70
104.00
223.0
IUD
84.90
6,83

Ill. 0
-1. 00
1. 05
-5.0
6.23

-20.0
14.500
53.90

.42
-17.0
1.900
113,0
7.56

21.10
16.8

-5.00
.043
1. 29

79,40
-500.0
-2.00
9,44
2.55

-100.0
-500,0

3.27
2.31

456,0
7.34

106.00
12.60
60.1

-1.00
1. 43
-5.0
7.54

-20.0
.460

52.50
.73

-5.0
3.450
180.0
9.68

14.10
-5.0

-5.00
.050
1,38

16,90
-500.0
-2.00
2.73
3.48

-100.0
-500.0
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LABORATORIES
A.C.N. 003 271 832

Telephone: (02) 543 2644

Facsimile: (02) 543 2655
P.O. BOX 93

MENAI, NSW, 2234



NEUTRON
---~---~---

ACTIVATION

130195-----
ANALYSIS

J ( 'J

~UEREL JOB I 326 Page 1~ of 35

-----------------------------------------------------------
ELEMENT OL t 32B~~ t 32B~5 t 32B46 I 32847 I 328j8 I 328~9 I 32850 I 32851 t 32852 I 32853

-------------------------------------------------------------------------------------------------------------------

ANTIMONY .2 2,03 1. 02 1. 91 1.27 1.56 1.77 .67 1.16 .87 1.95
ARSENIC 2.0 -2.00 -2.00 -2.00 -2.00 -2,00 2,22 -2.00 2,03 -2.00 4,62
BARIUM 100.0 325.0 354.0 41a.0 613.0 418.0 175.0 147.0 469.0 182.0 520.0
8ROMINE 2.0 13.20 7.74 8.93 Ul 5,49 2. 15 3,08 -2.00 2.32 2,63
CERIUM 2.0 86.10 90.50 56.80 90.aO 110,00 2~.10 22. ~O 88.50 36.00 59.80
CAESIUM 1.0 12.90 16.50 9.66 17.50 18.00 3.47 ~.55 13.10 6.31 9.62
CHROMIUM 5.0 60.1 100.0 52.3 77.9 112.0 31,1 15.4 59.8 23.0 50.4
COBALT 1.0 -1. 00 -1. 00 -1. 00 1.33 -1. 00 -1. 00 -1,00 2.01 -I. 00 1.54
EUROPIUM .5 1.23 1.23 ,85 1. 24 1.14 -.50 -.50 1.27 -.50 .50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 18,1 -5.0 -5.0 -5,0 -5.0 -5.0
HAfNIUM 1.0 7.06 6.06 9.80 7,60 6.13 9.15 5.18 7.81 7.17 6.47
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20~0 -20,0 ·20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 .524 .514 .352 .621 .449 .331 ,2a8 .6~2 .405 .642
LAHTHAHUM .5 ~3.60 ~5.50 33.30 45.20 58.00 12.20 11.10 43.10 17.30 29.50
LUTETIUM .2 .70 .72 ,78 .83 ,77 .52 .3~ .86 .51 .~9

MOLY80ENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 3.630 4.1 ~O 3.550 5.010 ~ .180 1. O~O .911 3.290 1. ~80 2.8ao
_OIUM 20.0 170.0 195.0 177 .0 250.0 224.0 55,~ ~2.7 169,0 81.8 1~5.0

RIUM .20 7,92 8.26 5.1 ~ 8.11 8.95 2.~6 2.05 8.69 3.14 4.89
SCANDIUM .10 13.10 14.10 12. 10 19.50 16.30 ~,26 3.50 13.50 6.19 10.50
SELENIUM 5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIlVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00 -5.00
SODIUM, % .01 .063 .Oa9 .062 ,087 .050 .053 .025 .07~ ,0~3 .0~8

TAHTALUM 1.0 1. ~5 -1. 00 1.32 -1. 00 -1.00 1. O~ -1. 00 1.62 1. 00 -1,00
THORIU~ .5 12.30 13.80 11.30 1~.90 12.60 3.5~ 2.96 12.10 ~.96 7.50
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0
TUNGSTEN 2.0 -2,00 -2.00 3.~0 3.21 2.36 2.~9 -2.00 -2.00 -2,00 3.~5

URAN rUM 2.0 2.59 -2.00 2.85 2.54 3.59 2.31 -2.00 2.38 2.12 2.35
YTTERB ruM .5 3.61 ua 3,88 ~,22 3.al 2.57 1.72 4.18 2.56 2.36
mc 100.0 -100.0 -100.0 -100.0 -100,0 -100,0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500,0 -500 0 -500,0 -500 ,0 -500.0 -500.0 -500,0 -500.0

-------------------------------------------------------------------------------------------------------
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---------------------------------------- -----------------
ElEMENT DL I 32854 I 32855 I 32856 I 32857 I 32858 I 32859 I 32860 I 32861 I 32862 I 32863

----------------------------------------

RHTIMONY .2 2.64 2.38 3.96 8.59 7.27 1.78 -.20 1.57 11.00 1. 06
RRSENIC 2.0 7.10 49.30 14.30 74.60 37.60 15.40 2.41 24.20 13.10 2.54
BARIUM 100.0 476.0 1520.0 2190.0 1760.0 420.0 134.0 454.0 592.0 160,0 -100.0
BROMIHE 2.0 4.97 22.90 11. 60 -2.00 2.61 10.70 -2.00 2.13 -2.00 11.30
CERIUM 2.0 62.80 54.80 72.70 77 .00 150.00 19.90 64.30 116.00 39.10 13. 10
CAESIUM 1.0 15.80 26.00 26.80 9.35 27.60 7.18 17.60 34,00 3.41 1. 62
CHROMIUM 5.0 68.5 78.8 79.3 575.0 92.5 158,0 439.0 100.0 43.7 76.2
CD8RL T 1.0 -1. 00 18.80 13.50 67.40 10.20 25.50 21.00 49.20 8.50 -1. 00
EUROPIUM .5 .81 1.34 2.08 2.84 1. 96 .62 .83 1.26 2.05 -,50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 56.6 -5.0 -5.0 -5,0
NAFNIUM 1.0 5.63 4.10 5.27 5.13 10.30 3.38 8.16 5.78 1. 63 3.41
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, ~ .05 .671 18.100 15.800 13.800 4.010 3.330 4.030 1. 420 2.750 .265
LANTHANUM .5 31.30 28.00 34.60 33,70 81.50 9.71 34.10 58.50 23.40 7. j 0
LUTETIUM .2 .55 .51 .55 .47 .84 .22 .43 .57 .42 - .20

,,8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -14.0 -5.0
SSIUM, ~ .2 3.670 3.000 3.800 1.630 2.940 .203 1. 710 3.100 -.200 -.200

RUBIDIUM 20.0 202.0 207.0 239.0 109.0 194.0 -20.0 196.0 155.0 -20,0 -20.0
SAMARIUM .20 5.59 7.25 8.97 11. 80 12.00 2.67 7.16 9.29 8.63 1.23
SCANDIUM ,10 15.10 21.10 25.60 30.40 10.10 12.50 11. 10 12,70 12.90 1. 86
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0
SIl VER 5.0 -5.00 -5,00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM. ~ .01 .072 .107 .083 .098 .039 .539 1. 480 ,044 .047 .032
TANTALUM 1.0 1.13 1. 46 2.35 1.79 7.28 -1.00 3,70 1.93 -1. 00 -1,00
THORIUM .5 10.30 9.70 8.50 4.75 17.90 2.24 13.60 13.00 3.99 1.78
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2,0 -2.00 -2.00 2.87 -2.00 -2.00 -2,00 5.37 -2.00 -2.00 -2.00
URANIUM 2.0 3.73 -2.00 -2.00 -2.00 3.46 -2.00 4,17 -2,00 7.89 -2.00
YTTER8 rUM ,5 2.76 2.94 3.24 2.81 4.56 1.21 2. 14 2.99 2.29 .65
mc 100.0 -100.0 139,0 128.0 m.o 402.0 166.0 -100.0 157,0 213,0 -100,0
ZIRCON IUM 500.0 -500.0 -500.0 -500.0 -500.0 706.0 -500,0 -500.0 -500.0 -500.0 -500.0

--------------- ------------------------------------------------------
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-------------------------------------------------------------------------------
ELEMENT DL I 32864 I 32865 I 32866 I 32867 I 32868 I 32869 I 32870 I 32871 I 32872 I 32873

---------------------------------- ----------------------------------------------------------------

ANTIHONY .2 2.15 2.69 .97 1.41 .56 1,42 ,93 ,49 2.16 .89
ARSENIC 2.0 lUO 4.14 -2.00 -2.00 -2.00 -2.00 -2,00 -2.00 l,04 -2,00
8ARIUM 100.0 433.0 342.0 129.0 -100.0 -100,0 543.0 935.0 252.0 1090,0 401. 0
8ROMIHE 2.0 -2.00 4.26 11. 00 6.81 4,23 6,33 5.89 -2.00 6.10 3,48
CERIUM 2.0 87.40 176.00 38.20 34.90 16.50 75.40 8l.90 45.90 114.00 74.80
CAESIUM 1.0 35.10 22.30 2.42 -1.00 -I. 00 9,02 5.91 1. 56 l2 ,10 7.32
CNROMIUM 5.0 70.6 45.0 32.7 7.2 7.6 64.6 38.9 27.6 70.3 34,7
C08AlT 1.0 7.25 -I. 00 -1. 00 -I. 00 -1. 00 1.39 -I. 00 -I ,00 1.17 -1. 00
EUROPIUM .5 1.00 .70 -.50 -.50 -.50 1. 04 .88 - .50 2.'5 .74
GOLO. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5,0 -5,0 -5.0
NAFNIUM 1.0 7.11 lUO 5.99 6.74 3.17 10.20 9.27 3.28 6.91 8, 11
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20,0 -20.0 -20.0 -20.0 -20,0 -20.0 -20.0
IRON, , .05 1.380 .685 .249 .203 .107 .570 .420 .271 .431 .337
LANTHANUM .5 45.00 98.10 20.10 18.90 8.92 42.00 45.70 23.30 55.60 38.30
LUTETIUM .2 .67 .87 .28 .24 - .20 .82 .60 .23 .78 .58
MOL Y8DENUM - 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0
POTASSIUM, , .2 2.990 2.580 .731 -.200 -.200 3.140 2.070 .649 3.780 2.170
RU81DlUM 20.0 156.0 136.0 36.3 -20.0 -20.0 174.0 1J1. 0 39.3 214,0 121. 0
_IUM .20 7.25 1l.70 3.20 2.03 1.28 7.34 6.l1 3.55 10.l0 5.30

,DIUM .10 13.10 8.89 3.03 .94 .53 12.60 7.00 2.51 14.70 8.39
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIlVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00 -5,00 -5.00 -5,00 -5.00
SODIUM, , .01 .052 .034 .017 .012 -.010 .053 .045 ,020 ,101 .057
TANTALUM 1.0 1. 69 8.93 1.51 1. 06 -1. 00 3.30 2.08 -1. 00 2.11 1. 81
THORIUM .5 12.00 20.20 4.92 2.79 1,68 12.60 10.30 4.66 18.00 8.88
TIN • 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 2.69 -2.00 3.20 -2.00 -2.00 6.61 2.69
URANIUM 2.0 3.28 2.34 -2.00 -2.00 -2,00 2.01 3.26 -2.00 2.74 2,80
YTTER81UM .5 3.48 4.46 1. 46 1.13 .56 4.27 3.15 1.16 3.98 2.84
mc 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100,0 -100. :) -100.0 -lOo.o -100.0
llRCONIUM 500.0 -500.0 664.0 -500.0 -500.0 -500.0 4500,0 -500,0 -500.0 522.0 -500.0

-----------------------------------------------------------------------------------------------------------------------

~

-------------
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---------------------------------------------------------------------------------------------
ELEMENT OL I 32B74 I 32B75 I 32B76 I 32B77 I 32878 I 32879 I 328BO 32881 I 32882 32883

---------------------------- ----------------------

ANTIMONY .2 1.11 7,13 3.35 .82 2.79 .51 -,20 10.40 5.47 3.25
ARSENIC 2.0 -2.00 -2,00 -2.00 20.70 17.60 57.00 3,66 136.00 29.70 44,90
BARIUM 100.0 642.0 406.0 259.0 563.0 1030.0 -100.0 58B.0 727 .0 157.0 167.0
BROMINE 2.0 5.47 3.39 11.30 -2.00 -2.00 -2,00 -2.00 2.40 -2.00 -2.00
CERIUM 2.0 120.00 113.00 126.00 149.00 104.00 108.00 83.60 81.30 95.30 116.00
CAESIUM 1.0 20.00 20.20 44.60 10.80 32.20 6.85 10.70 12.00 5.99 4.87
CHROMIUM 5.0 88.6 76.B 270.0 130.0 100.0 137.0 332,0 228.0 3B4.0 182.0
COBALT 1.0 -1. 00 -I. 00 24,30 60.30 40,50 125.00 32.00 108.00 96.40 3UO
EUROPIUM .5 1.17 1.37 5.16 5.34 3.33 4.62 .98 2.82 3.32 4.21
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 255,0 -5.0 -5.0 -5.0
HAfN IUM 1.0 6.66 8.10 9,57 7.38 6.34 7.90 8.36 5.24 6.62 8.09
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0 -20.0 -20.0
IRON, I .05 .526 .455 3.BBO 6.460 4.150 10.100 5.440 7.710 8.890 8.340
LANTHANUM .5 65.40 59.70 62.30 69.00 54.70 51.00 43.70 37.90 43.80 47.90
LUTETIUM .2 .79 .81 .57 .97 .79 .91 .55 .58 .78 .80
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0

.SSIUM, I .2 4.460 3.560 1.840 1.050 3.340 .640 Lt70 1.550 .435 .355
OIUM 20.0 260.0 205.0 181. 0 50.8 234.0 36.4 125.0 B7.7 32.1 34.9

SAMARIUM .20 9.09 10.40 18.10 21.50 15.00 17 .00 8.62 11.70 14.00 16.90
SCANO IUM .10 16.60 13.50 32.90 54.00 31. 00 3B.50 12.70 30.80 34,30 43.10
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIlVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00
SODIUM, I .01 .122 .079 .021 ,945 .077 1.940 1. 130 .345 .214 .117
TANTALIlM 1.0 2.16 2.02 7.23 3.05 2.68 4. 13 1.35 2,13 2.80 4.51
THORIUM .5 19.20 20.60 9.78 6.29 11.80 7.40 16.50 8.70 6.73 7,20
ilN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 3.76 2.25 -2.00 -2.00 5.47 -2.00 5.45 -2.00 -2.00 -2.00
URANIUM 2.0 2.06 5.28 -2.00 -2.00 -2.00 -2.00 2.60 -2.00 -2,00 -2,00
YTTERBIUM .5 3.99 4.22 3.05 5.45 UB 4.95 2.B4 3.12 4.47 4,39
ZINC 100.0 -100,0 -100.0 190.0 490.0 689.0 1370.0 -100.0 6B1. 0 1260.0 461. 0
lIRCONIUM 500.0 -500.0 -500.0 -500.0 591. 0 587.0 -500.0 -500,0 -500.0 -500,0 614,0

----------------------------------------------------------- ----------------------------------
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ELEMENT OL I 32884 I 32B85 I 32886 I 32887 I 31888 I 32889 I 32890 I 32891 I 32B92 I 32893

---------------------------------- ---------------------------------------------

ANTIMONY .2 7.59 9.78 10.60 11.20 14030 20.00 2.83 7.26 92.20 30.90
ARSENIC 2.0 15.20 38.30 BUO 28.70 17.90 122.00 7.21 10.20 9BO.00 317.00
BARIUM 100.0 320.0 465.0 400.0 691. 0 -100.0 289.0 360.0 972.0 2910.0 '100.0
BROMINE 2.0 31. 40 4.16 -2.00 -2.00 -2.00 2.27 5.70 J.43 lB.l0 25.40
CERIUM 2.0 47.BO 132.00 109.00 119.00 7B.20 84.20 107.00 23.00 149.00 27.20
CAESIUM 1.0 5.B2 10.10 B.21 3.43 1.12 B.49 5.11 6.6B 1.13 1.52
CHROMIUM 5.0 192.0 164.0 340.0 306.0 253.0 215.0 2B6.0 319.0 13.7 71.6
COBALT 1.0 12.60 37.40 96.30 44.30 22.30 65.50 2.52 1.29 28.00 25.90
EUROPIUM .5 1.74 3.79 3.13 4.10 2.39 1. 49 3.24 .54 2.40 -.50
GOLD. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 11. 4 -5.0 -5.0
HAFNIUM 1.0 7.03 9.26 6.54 9.58 7.31 7.11 US 9.50 -1. 00 5.31
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0 -20,0 -20.0
IRON. % .05 8.580 5.670 7.150 B.250 8.710 4.150 .328 .440 24.BOO 27.000
LANTHANUM .5 23.BO 66.80 53.00 55.40 34.90 38.90 50.00 8.9B 23.50 B.34
LUTETIUM .2 .65 .91 .59 .68 .62 .68 .87 .71 ,39 ,38
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 18.7
POTASSIUM, % .2 1.200 1. 080 1.090 .272 -.200 2.260 .439 4.110 -.200 .256
RUBIDIUM 20.0 96.B 123.0 112.0 34. 1 31.3 173.0 59.9 276.0 61.4 52,0
SAMRIUM .20 7.34 15.60 13.00 16.20 10.00 8.21 14.60 2,61 6.42 2.14

10IUM .10 35.20 34.00 32.90 42.70 32.90 30.50 45.60 39.10 13.70 4l.90
NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

S LVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 17,60 -5,00
SODIUM, t .01 .020 .019 .021 .017 -.010 .024 .019 .036 .020 .013
TANTALUM 1.0 2.65 2.82 3.29 3.39 2.52 2.49 3.61 J.81 -1. 00 1. 03
THOR rUM .5 10.30 11.20 10.00 B.13 6.43 10.00 8.43 12.80 .55 12.90
TIN 500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 3.62 -2.00 -2.00
URANIUtI' 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2,00 -2.00 3.71 -2.00 5.08
YTTERBIUM .5 3.54 4.71 3.29 3.99 3.1B 3.35 4.11 3.86 l.92 1.72
ZINC 100.0 202.0 1230.0 3240.0 4650.0 872.0 799.0 142.0 -100.0 10200,0 574.0
ZIRCONIUM 500.0 534.0 690.0 -500.0 -500.0 -500.0 -500.0 604.0 -500.0 -500.0 577.0

---------------------------------------------------------
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ELEMENT DL I 32B94 I 32895 I 32896 I 32897 I 32898 I 32899 I 32900 I 32901 I 32902 I 32903

-------------- ------------------------------------------------------ ----------------

ANTIMONY .2 22.70 10.30 52.90 3.14 2.83 1.83 .29 11.70 1.26 23.40
ARSENIC 2.0 149.00 145.00 60B.00 2.89 -2.00 9.09 3.B4 lB5.00 -2.00 9.94
8ARIUM 100.0 -100.0 -100.0 427.0 673.0 940,0 -100.0 620,0 -100.0 -100.0 -100.0
BROMINE 2.0 3.52 4.34 16.80 4.82 7.56 20.00 -2.00 15.60 6.69 18.40
CERIUM 2.0 -2.00 24,90 31.60 104.00 97.70 2.25 84.00 2.77 -2.00 -2.00
CAESIUM 1.0 -1. 00 -1.00 7.19 11,60 15,30 -I ,00 10,20 -1,00 -I. 00 -1,00
CHROMIUM 5.0 -5.0 -5.0 84.6 73.3 80,6 8.5 337.0 14.8 15.7 6.7
COBALT 1.0 -I. 00 21. 40 -1.00 1.21 -1. 00 -1. 00 32.50 -1. 00 -1. 00 -1. 00
EUROPIUM .5 -.50 - .50 -.50 .99 ,89 -.50 1.18 -.50 -.50 -.50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 7.3 -5.D 257.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 -I. 00 -I. 00 5.56 7,22 5.74 -1.00 8.24 3.32 -1.00 -1.00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20,0 -20.0 -20.0 -20.0 -20.0 -20,0 -20.0
IRON, I .05 4.180 3.240 7.030 .417 .420 ,373 5,450 3,940 .254 .536
LANTHANUM .5 .64 1. 48 15.00 51.30 49.50 1. 45 43.50 2.38 -.50 .82
LUTETIUM .2 -.20 -.20 .54 .79 .71 -.20 .59 -.20 -.20 -.20
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 11.2 -5.0 -5.0
POTASSIUM, I .2 -.200 -.200 2.290 3.920 4.250 -.200 1. 450 -.200 -.200 -.200

_OIUM 20.0 -20.0 -20.0 140.0 216.0 244.0 -20.0 110.0 -20.0 -20.0 -20.0
RIUM .20 .43 .28 2.86 9.41 8.74 .28 8.65 .64 -.20 .23

SCANOIUM .10 2.85 4.98 16.40 15,90 16.70 .51 12.80 1.10 .29 .74
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5,0 -5.0 -5.0 -5.0 -5.0
SIlVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5. 00 -5.00 13.00 -5.00
SOOIUM, I .01 -.010 -.010 .030 .093 ,047 .010 1.130 .058 -.010 -.010
TANTALUM 1.0 -1. 00 -I. 00 1. 41 1. 42 1. 08 -1. 00 1.11 -1. 00 -1. 00 -1. 00
TNORrUM .5 -.50 1.13 15.90 16.50 13.80 -.50 17, 10 4.16 -.50 .68
TIN • 500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0
TUNGSTEN 2.0 -2.00 -2.00 4.64 -2.00 4.39 -2.00 5.08 -2.00 -2.00 -2.00
URAN ruM 2.0 -2.00 -2,00 5.09 3.57 3.22 -2.00 2.20 6.27 -2.00 -2.00
YTTERBIUM .5 -.50 -.50 2.68 3.98 3,60 - ,50 2.94 .59 -.50 -.50
IINC 100,0 500.0 -100.0 188,0 -100.0 -100.0 -100,0 -100.0 -100,0 -100.0 -100.0
mCONIUM 500.0 -500.0 -500,0 -500.0 -500,0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0

----------------------- --------------------------------------------------------------
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ELEMENT OL I 32904 • 32905 • 32906 • 32907 • 32908 • 32909 • 32910 • 32911 I 32912 I 32913

--------------------------------- -------------

ANTIMONY .2 .76 2.3B 7.05 2.08 1.00 5.36 2.03 1.2B 1.02 .66
ARSENIC 2.0 -2.00 23.70 72.60 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
BARIUM 100,0 -100.0 378.0 358.0 512.0 -100.0 444.0 660.0 698,0 506.0 -100.0
BROMINE 2.0 9.09 27.60 21.90 U8 9.00 7.46 4.53 4.09 3.96 4,91
CERIUM 2.0 6.00 36. SO 45.00 116.00 3,36 B5.30 B6.70 101. 00 35.30 4.14
CAESIUM 1.0 -1. 00 U8 12.60 19.60 -1. 00 13.10 13.60 16.20 11.50 -1. 00
CHROMIUM 5.0 35.1 52.6 74.B 67.7 23.2 74.0 BU 77.7 7B.4 9,7
COBALT 1.0 -1. 00 -1. 00 -1. 00 1.64 -1. 00 -1. 00 -1. 00 -1.00 -1. 00 -I. 00
EUROPIUM .5 -.50 .71 .9B 1.6B -.50 1.50 1.85 2.37 .54 -,50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 9.1 -5.0 -5,0 -5.0 -5,0
HAFNIUM 1.0 2.03 B.29 UO 5.96 1. 4B 6.24 5.49 5.61 4.99 1.30
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0
IRON, % . OS .201 3.040 9.390 .4B5 .214 .444 ,43B .4B3 .4B5 .131
LANTHANUM .5 2.B9 17 .BO 24.20 56.40 I.7B 43,30 48.60 56.BO IB.50 1.83
LUTETIUM .2 -.20 .62 .50 .75 -.20 .74 .73 .79 .55 - ,20
MOLYBOEHUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 -.200 2.570 2.950 3.640 -.200 3.410 3.080 3.740 2.480 -.200
RUBIDIUM 20.0 -20.0 128.0 154.0 210.0 -20.0 184.0 187,0 221. 0 144,0 -20,0
SAMARIUM .20 .72 4.12 5.26 10.60 .45 8.49 10.30 12.80 3.10 .47

.01UM .10 1.05 11.20 14.50 15.50 .56 14.50 15.00 15.80 11.70 ,SO
NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0

SIL VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5. 00 -5. 00 -5.00 -5.00 -5.00
SODIUM, % ,01 .022 .056 .OB4 .104 .028 .130 .130 .156 .136 .027
TANTALUM 1.0 -I. 00 1.12 -1. 00 2.30 -1. 00 US 1. 03 1.76 -1. 00 -1. 00
THORIUM .5 1.39 17.00 21. 00 13.60 ,81 9.43 11.20 13.60 5.3B .B9
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGST~ 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 6.24 -2.00 -2.00 2.57 -2.00
URANIUM 2.0 -2.00 2.84 -2.00 2.Bl -2.00 -2.00 2.17 -2.00 2.06 -2.00
YTTERBIUM .5 .70 3.29 2.79 3.7B -.50 3.69 3.85 4.16 2.76 -.50
lINC 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0

--------- -----------------------------
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ELEMENT OL I 32914 • 32915 I 32916 • 32917 • 32918 • 32919 I 32920 I 32921 I 32922 • 32923

-------------- ------- ---------------------------------------------------------

ANTIMONY .2 1.14 3.99 1.53 2.16 4.23 1.24 .34 .85 .48 1. 43
ARSENIC 2.0 -2.00 3.B7 -2.00 -2.00 -2.00 -2.00 2.50 -2.00 -2.00 -2.00
BARIUM 100.0 382.0 664.0 360.0 590.0 1570.0 475.0 515.0 -100.0 -100.0 408.0
BROMINE 2.0 7.65 4.70 10.00 11.90 42.30 4.74 -2.00 2.36 4.04 6.21
CERIUM 2.0 35.00 22.40 35.90 78.30 212.00 69.10 66.10 26.90 25.70 95.70
CAESIUM 1.0 10.90 15.30 11.20 14.10 4.14 8.12 17.30 1.10 1.71 5.64
CHROMIUM 5.0 57.2 68.3 49.3 63.8 55LO 68.8 446.0 28.7 15.2 57.8
COBALT 1.0 -1.00 -LOO -LOO 1.28 6.18 -1.00 21. 90 -1. 00 -1.00 -1.00
EUROPIUM .5 .68 .52 .62 .n 4.16 .86 .83 -.50 -.50 1.29
GOLO, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 56.7 -5.0 -5.0 -5.0
HAFNIUM 1.0 6.09 7.57 5.57 7.90 5.89 7.84 8.15 7.32 7.87 12.60
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 .411 .590 .320 .745 .989 .412 4.l30 .221 .186 .398
LANTHANUM .5 18.40 10.90 17.80 39.10 92.70 34.90 35.10 14.20 13.40 47.30
LUTETIUM .2 .62 .66 .45 .82 .43 .59 .39 .32 .39 .72
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 2.240 3.770 1.790 3.600 !.l10 2.570 1.670 .308 .540 2.440

.OIUM 20.0 132.0 224.0 117.0 192.0 73.9 166.0 205.0 22.1 33.9 149.0
RIUM .20 3.29 2.47 U3 6.24 25.20 6.23 7.30 2.34 2.41 8.86

SCANDIUM .10 10.70 IS .10 8.01 15.90 IB.70 10.60 11. 40 2.27 3.01 9.13
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
Sll VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, % .01 .147 .172 .079 .083 .027 .069 1.510 .019 .028 .074
TANTALUM 1.0 1.15 1.86 -1.00 1.48 1.2B 1.15 4.37 -1.00 1.00 1.B3
THORIUM" .5 6.43 6.88 7.39 10.80 30.70 9.02 13.60 U9 U8 B.81
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500 .0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 5.24 -2.00 -2.00 -2.00 -2.00 4.99 3.55 -2.00 2.57
URANIUM 2.0 2.53 3.54 2.45 -2.00 2.69 2.92 5.29 -2.00 -2.00 2.78
YTTERBIUM .5 3.31 3.54 2.36 4.10 2.36 3.00 2.12 1.64 1.93 3.74
mc 100.0 -100.0 -100.0 -100.0 -100.0 172.0 -100.0 -100.0 -100.0 -100.0 -100.0
lIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 641.0

----------------------------------------------------------------------
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ELEMENT OL I 32924 I 32925 I 32926 32927 I 32928 I 32929 I 32930 I 32931 32932 I 32933

------------------------- ----------- -------

ANTIMONY .2 1. 83 11.20 3.22 .99 .31 .61 .48 1.41 .65 .31
RRSENIC 2.0 -2.00 3.20 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
8ARIUM 100.0 671. 0 838.0 735.0 479.0 117.0 611.0 -100.0 482.0 504.0 -100.0
8ROMINE 2.0 5.25 -2.00 2.18 7.04 2.74 3.82 2.55 2.52 3.86 5.83
CERIUM 2.0 117.00 122.00 90.90 76.90 50.90 62.20 22.40 71.70 81.00 18.70
CAESIUM 1.0 ID.30 14.50 10.70 9.87 2.56 8.93 1.12 9.90 9.25 -1.00
CHROMIUM 5.0 63.0 92.9 81.0 \6.4 16.3 6l.5 15.0 55.8 57.3 20.6
C08ALT 1.0 -1. 00 -I. 00 -1. 00 -1. 00 -I. 00 1.28 -I. 00 -1. 00 -1.00 -I. 00
EUROPIUM .5 1.22 1. 83 1.21 1.11 .78 .95 -.50 .89 1.10 -.50
GOLD, ppb \.0 -\.0 -5.0 -\.0 -5.0 -\.0 -5.0 -5.0 -5.0 -\.0 -\.0
HAfNIUM 1.0 9.72 8.31 9.00 6.80 12.00 7.72 6.73 6.70 7. 07 9.30
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .0\ .\06 .550 .463 .437 .198 .463 .128 .392 .408 .175
LANTNANUM .5 58.00 62.40 46.80 39.10 26.00 32.60 12.00 37.60 42.40 10.10
LUTETIUM .2 .93 .82 .93 .62 .51 .75 .36 .67 .77 .39

.80ENUM 5.0 -\.0 -\.0 -5.0 -5.0 -5.0 -\.0 -5.0 -5.0 -5.0 -5.0
SSIUM, % .2 3.990 4.6\0 4.080 2.810 1. 0\0 3.550 .366 3.010 3.750 .401

RU8IOIUM 20.0 224.0 289.0 226.0 166.0 58.8 190.0 -20.0 161. 0 204.0 20.6
SAMARIUM .20 10.40 11. 60 8.52 7.10 4.66 5.68 2.02 6.48 6.98 1. 86
SCANDIUM .10 14.90 20.20 IUD 10.80 3.92 13.20 2.25 10.50 12.40 2.05
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5. 00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SOO IUM" % .01 .106 .170 .149 .093 .027 .108 .023 .093 .087 .015
TANTALUM 1.0 2.54 2.37 1. 43 1.27 -I. 00 1.70 -1.00 1.28 1. 46 -1. 00
THORIUM .5 12.30 19.20 14.40 9.85 5.87 9.29 3.64 9.62 ID.30 3.47
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 8.24 -2.00 -2.00 -2.00 -2,00 -2.00 2.58 3.07 -2.00
URANTUM 2.0 3.81 U4 2.31 -2.00 2.63 2.65 -2.00 2.75 2.80 -2.00
YTTER8IUM .5 4.75 4. 13 4.73 UO 2.82 3,56 1.77 3.29 3.55 1. 85
lINC 100.0 -100.0 -100,0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500,0

------------------ ----- ----------------

•
WCAS HEIGHTS RESEARCH LABORATORIES NEW ILL.AWARRA RD, LUCAS HEIGHTS. NSW

.-'c.,c" ....'.SiBG
'-- .... _.-_-~, .. J

• - - • , j

-----'--'-_ ........:..._-'-'

BECGUEREL
LABORATORIES
ACN. 003 271 832

Telephone: (02) 543 2644

Facsimile: (02) 543 2655

P.O. BOX 93

MENAI, NSW, 2234



----- 130204
------------ -------

N E U T R 0 N A C T I V A T I 0 N A N A L Y 5 I 5

j-I'-I
... -. 'I,.,;

BECQUEREL JOB I 326 Page 23 of 35

~NT ----------------------------------------------------------------------------
DL I 32934 I 32935 I 32936 I 32937 I 32938 I 32939 I 32940 I 32941 I 32942 I 32943

--------------------------------------------------

ANTIMONY .2 I. 04 .37 I. 01 1.21 .77 4.B4 -.20 1.77 7.22 .78
ARSENIC 2.0 -2.00 -2.00 -2.00 -2.00 5.02 33.90 3.79 3.97 9.83 2.12
BARIUM 100.0 341. 0 -100.0 598.0 374.0 626.0 444.0 628.0 369.0 48B.0 464.0
BROMINE 2.0 6.18 6.71 3.31 6.09 -2.00 3.40 -2.00 4.59 -2.00 10.00
CERIUM 2.0 56.80 9.41 41. 60 41.50 101.00 7B.50 77 .10 55.60 77. 30 79. 10
CAESIUM 1.0 7.75 -1.00 7.51 3.40 10.30 10.10 10. 10 15.10 16.60 7.84
CNROMIUM 5.0 42.2 23.8 62.2 46.B 61.1 59.9 327.0 59.1 90.3 51.9
COBALT 1.0 -1.00 -I. 00 -I. 00 -I. 00 2.54 2.35 29.30 -I. 00 -I. 00 2.35
EUROPIUM .5 .87 -.50 .71 .71 1.30 I. 08 I. 04 .80 1.31 I. 09
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 6.0 23B.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 7.35 6.84 7.64 10.00 7.09 8.25 8.35 7.06 5.66 8.52
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 .321 .191 .429 .291 .701 2.270 5.350 .510 .581 1.290
LANTNANUM .5 30.10 4.98 22.20 21. 80 52.30 41.70 43. j 0 30.20 41. 40 42. j 0
LUTETIUM .2 .64 .27 .79 .6B .82 .76 .58 .64 .78 .61
MDLY8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 2.660 -.200 3.670 I. 870 3.620 3.100 1.170 3.180 3.340 I. 490
RUBIDIUM 20.0 149.0 -20.0 202.0 102.0 226.0 195.0 124.0 221.0 215.0 105.0
SAMARIUM .20 5.43 .95 4,25 3.94 9.46 7.84 8.36 5.54 7.92 7.15
SCANDIUM .10 9.42 I. 01 14.00 7.92 15.10 12.30 12.40 11.20 15.40 7.65
.NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, % .01 .066 .011 .104 .089 .082 .083 I. j 20 .035 .062 .351
TANTALUM 1.0 I. 41 -1.00 2.26 2.00 1.12 I. 09 I. 01 1.41 I. 01 -I. 00
THORIUM .5 9.46 2.3B 8.75 6.44 15.40 11.00 16.70 8.32 11. BO 12.20
m 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 2.30 -2.00 3.02 3.60 7.53 2.50 5.70 4.62 3.41 2.50
URANlUtIo 2.0 2.92 -2.00 3.56 3.14 2.75 2.24 3.01 8.55 2.92 -2.00
YTTERBIUM .5 3. 13 1.31 3.84 3.41 4.01 3.68 2.71 3.12 3.76 2.98
ZINC 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 509.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

-------------------------------------------------------------------------------------
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ELEMENT DL I 32944 I 32945 I 32946 I 32947 I 32948 32949 I 32950 I 32951 I 32952 I 32953

----------------------------------------------

ANTIMONY .2 1. 49 .86 1. 06 .B7 1. 00 .79 .89 .83 .52 .82
ARSENIC 2.D 6.02 2.09 3.27 -2.00 -2.00 -2,00 2.05 -2.00 -2.00 7.78
BARIUM 100.0 727,0 426.0 646.0 231. 0 444.0 300,0 314.0 555.0 307.0 174.0
BROMINE 2.0 2.31 6.42 6.63 3.34 2.94 4.50 3.64 4.41 3.08 13.50
CERIUM 2.0 83.80 66,40 63.40 49.50 66.90 58.60 64.30 72.80 51.90 71. 80
CAESIUM 1.0 12.30 6.09 6.38 3.94 7.98 6.21 7.46 8.80 7.09 6.58
CHROMIUM 5,0 84,3 55.1 86.2 45.3 74,6 49,4 67.7 60.4 47.9 87.6
COBALT 1.0 4.61 1.12 2.65 -1. 00 2.89 -1. 00 1,74 -1. 00 -1. 00 2.42
EUROPIUM .5 l.41 .93 1.00 .66 .84 ,82 .70 1.13 ,65 .62
GOLO, ppb 5.0 5.7 -5.0 -5.0 ~5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 7. 14 9.24 5.88 9.18 8.02 9.61 7.50 7.73 7.68 8.22
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -2D.0 -2D.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 2.110 .521 1.850 .285 1. j I0 .303 .809 .570 .323 1. 400
LANTHANUM ,5 45.30 36.40 35.80 27.50 36.90 32.10 35.80 40.80 26.80 40.90
LUTETIUM .2 .62 .50 .41 ,44 .49 .50 .47 .58 .59 .36
MOLY8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 2.390 1. 490 2,030 .863 1.850 .824 1. 610 2.340 2.060 .819
RUBIDIUM 20.D 156.0 72.6 139.0 53.8 120.0 58.3 91.1 130.0 124.0 61.8
SAMARIUM .20 8.98 6.06 5.56 U3 6.12 4,98 5.91 6.74 U9 4.47

_DIUM .10 10.70 6.20 8.53 4. 16 7.64 4.78 6.72 9.34 7.93 5.46
NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, % .01 .635 .583 .877 .242 .354 .2B6 .523 .565 .049 .025
TAHTALUM 1.0 1.30 -I. 00 2.15 1.11 l.40 -1.00 1.23 1.64 1. 09 3.26
THORIUM .5 16.20 9.83 II. 00 6.80 10.50 7.90 9.37 II. 90 6,91 7.44
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0
TUNGSTijl 2.0 2.67 -2,00 3.58 -2.00 -2.00 -2.00 -2.00 -2.00 2.37 -2.00
URANIUM 2.0 2.98 -2.00 2.03 2.21 -2.00 2.84 -2.00 -2.00 -2.00 2.14
YTTERBIUM .5 3.23 2,57 2.23 2,34 2.39 2.37 2.42 2.70 2.91 1. 84
mc 100.0 -100.0 -100.0 -100.0 -100,0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
lIRCONIUM 500.D -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500,0 -500.0

-----------------------------------------------------------------------------
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----------------------------------------------------------------------------------------------------------
ELEMENT DL # 32994 # 32995 # 32996 # 32997 I 32998 I 32999 I 33000 I 33001 # 33002 I 33003

-----------------------------------------------------------------------------

RNTIMONY ,2 1.21 5,87 20,40 6,52 4,44 1.88 ,24 1.23 1.26 2,88
ARSENIC 2.0 15.60 28,30 30,50 4,69 -2,00 -2,00 2.75 -2,00 6,63 7.58
8ARIUM 100,0 -100.0 219,0 176,0 190,0 1220,0 -100,0 444,0 -100,0 -100,0 -100.0
BROMItIE 2.0 13,60 4.19 19,90 8,92 8,81 2,86 -2.00 2,05 7.62 7.05
CERIUM 2.0 72,70 74.80 59.00 7,09 19.70 4.48 64.00 2.98 -2,00 2,52
CAESIUM 1.0 1.66 6,47 5.01 5.71 11.60 1.31 16,50 -1.00 -1. 00 -1.00
CHROMIUM 5.0 156,0 183,0 205,0 28,8 68,2 28,7 436,0 11,8 -5.0 '5.0
COBALT 1.0 36,40 18,00 1.01 -1.00 1.27 -1.00 23.10 -1.00 -1.00 -1. 00
EUROPIUM ,5 2,49 2.29 ,90 -.50 ,51 -,50 ,88 -,50 -.50 -,50
SOLD, ppb 5,0 -5,0 -5,0 -5.0 -5,0 -5,0 -5,0 52,0 -5,0 -5,0 -5,0
HAfNIUM 1.0 7,67 7.74 9,31 7.38 7,49 UO 8,09 2,88 -1. 00 -1. 00
IRIDIUM, ppb 20,0 -20,0 -20.0 -20.0 -20,0 -20,0 '20,0 -20,0 -20,0 -20,0 -20,0
IRON, , ,05 8,960 3.970 3,900 ,193 ,579 ,260 4,040 ,233 .556 1.040
LANTHANUM ,5 32.30 33.40 35,50 4,02 19,60 2,22 35.10 1.51 ,60 1.50_TlUM .2 .52 ,63 ,58 ,35 ,66 -,20 ,38 -,20 ',20 -,20

BDENUM 5,0 -5.0 -5,0 -5,0 -5,0 -5,0 -5,0 -5,0 -5,0 -5.0 -5,0
POTASSIUM, , ,2 -,200 1.090 ,904 ,561 4,720 ,212 1.840 -,200 -,200 ',200
RUBIDIUM 20.0 36,0 101.0 51.7 42.5 219,0 -20,0 204.0 -20,0 -20,0 -20,0
SAMARIUM .20 10,30 9,24 4.08 ,70 2,87 ,51 7,11 ,43 -,20 ,32
SCANDIUM ,10 37.30 38,00 39,90 U8 16,40 1.38 11.10 ,76 ,32 ,58
SELENIUM 5,0 -5,0 -5,0 -5,0 -5.0 -5,0 -5.0 -5,0 -5.0 -5,0 -5,0
SIlVER 5,0 -5,00 -5,00 -5,00 -5.00 -5,00 -5,00 -5,00 -5,00 -5,00 -5,00
SODIUM,' % .01 ,014 ,017 ,014 ,012 ,047 ,015 1.520 .024 ,020 ,032
TANTALUM 1.0 2.98 2.55 3,24 -1. 00 1.52 . -1.00 3.75 -1.00 -1.00 -I. 00
THORIUM .5 6.64 11.00 15.50 5,98 13,BO 1.82 13,70 1. 40 ',50 ,63
m 500.0 -500.0 -500.0 -500,0 -500,0 '500,0 -500,0 . 500.0 -500,0 -500,0 -500.0
TUNGSTEN 2.0 -2,00 -2,00 '2,00 -2,00 -2,00 -2.00 -2.00 -2,00 -2,00 -2,00
URANIUM 2,0 -2.00 -2.00 2.22 -2.00 3.23 -2,00 5,49 '2,00 -2,00 -2.00
YTTERBIUM ,5 3.34 3,54 2,92 1.62 3,42 ,82 2,20 ,67 - ,50 -,50
lINC 100,0 298,0 73U 180,0 -100,0 -100.0 -100,0 1l0,0 -100.0 -100,0 -100,0
ZIRCONIUM 500.0 -500,0 '500,0 -500.0 . 500.0 -500,0 -500.0 -500,0 -500,0 -500,0 -500,0
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-------------------------- ------- - -----------------------
ELEMENT DL I 33004 I 33005 I 33006 I 33007 I 33008 I 33009 I 33010 I 33011 I 33012 I 33013

------------------------- --------------------------

ANTIMONY .2 4.14 2.80 8.71 16.30 11.30 7.78 12.30 23.00 26.60 35.00
ARSENIC 2.0 -2.00 3.00 16.40 20.80 8.37 3.54 -2.00 25.70 1620.00 431.00
BARIUM 100.0 -100.0 -100.0 225.0 -100.0 589.0 50s.o 364.0 -100.0 -100.0 -100.0
BROMINE 2.0 4.21 5.71 6.35 13.00 2.86 4.03 5.47 -2.00 4.09 31.60
CERIUM 2.0 -2.00 3.49 43.10 4.29 74.80 81.90 86.70 107.00 75.20 48.30
CAESIUM 1.0 -1.00 -1. 00 7.59 -I. 00 17.20 17.80 17.00 1.40 \ .14 -1. 00
CHROMIUM 5.0 16.8 -5.0 83.9 6.0 124.0 88.3 110.0 40.9 70.9 38. j

COBALT 1.0 -1. 00 -I. 00 -1. 00 -1. 00 -1. 00 -I. 00 -I. 00 1.50 SUO 2.21
EUROPIUM .5 -.50 -. SO .65 -. SO 1.31 1.31 1.59 2.08 2.13 4.\4
GOLD, ppb 5.0 -5.0 -5.0 7.4 -5.0 7.6 29.6 15.5 -\ .0 40.0 11.5
HAfH IUH 1.0 -1.00 -1. 00 4.44 -I. 00 5.99 5.44 6.86 4.76 3.41 -I. 00
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IROH, % .05 1. 060 .879 1.210 .969 .648 .408 .606 2.810 12.300 7.410
LANTHANUM .5 -.50 1.73 22.00 3.32 44.50 45.70 45.40 59.20 34.10 15.90
LUTETIUM .2 -.20 -.20 .43 -.20 .77 .68 .73 .58 .40 .36
MOLY80ENUM 5.0 -5.0 -\.0 -5.0 -\.0 -5.0 -5.0 -5.0 -5.0 - \.0 -5.0
POTASSIUM, % .2 -.200 - .200 1.730 -.200 5.050 3.520 4.120 -.200 .309 -.200
RUBIDIUM 20.0 -20.0 -20.0 116.0 -20.0 262.0 253.0 231. 0 -20.0 48.5 -20.0

I RIUM .20 -.20 .76 4.01 .58 6.54 7. 92 9.05 10.20 8.46 16.00
OIUM .10 -.10 .45 11.20 1.11 20.90 14.20 17.10 9.81 9.62 11.10

S mUM \.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 18.6 -5.0
SIl VER 5.0 -I. 00 16.10 -5.00 -5.00 -5.00 -5.00 -5.00 -1.00 -5.00 -5.00
SODIUM, % .01 .020 .024 .036 .034 .049 .035 .046 .018 .014 .016
TANTALUM 1.0 -1. 00 -I. 00 1.35 -1.00 1. 64 1. 89 1. 98 -1. 00 -1. 00 -1. 00
THORIUM .5 -.50 -.50 11.20 1. 97 16. SO 13.80 12.80 14.00 11.20 Ul
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -100.0 -500.0 -500.0 -500.0 -500.0

•TUNGSTEN 2,0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 6.83 -2.00
URANIUM 2.0 -2.00 -2.00 3.25 -2.00 1.81 3.75 4.92 3.84 3.49 4.65
YTTERBIUM .1 -. SO -.50 2.29 -.50 3.87 3.51 3,84 3.04 1. 97 2.40
mc 100.0 -100.0 -100.0 -100.0 471. 0 -100.0 -100.0 -100.0 213.0 1280.0 336.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

----------------------- --------------------------------------------------------------
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---------------------------------------------------------------
ELEMENT DL I 33014 • 33015 • 33016 I 33017 33018 I 33019 I 33020 I 33021 I 33022 I 33023

-------------------------------------------------------------------------------------------------

ANTIHONY .2 3.42 17.00 7.87 5.62 U6 5.06 B.26 3.14 1,20 4.04
ARSENIC 2.0 3.44 171.00 25. 10 4.61 -2.00 18, 10 3.98 -2.00 -2.00 2.48
BARIUM 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 708,0 135.0 j 87.0 679,0
BROMINE 2.0 8.84 10.50 6.43 5.09 3.35 17.60 -2.00 6.55 5, 19 4,51
CERIUM 2.0 3.84 25.10 30.80 4.52 3.39 28.20 32.80 50.90 30.20 19,90
CAESIUM 1.0 1.29 -1.00 - I. 00 I. 48 - I. 00 - I. 00 13.20 3,51 3,67 15.90
CHROMIUM 5.0 12.0 16.3 20.0 9.2 11.0 168.0 130.0 28, 1 22.8 87.9
COBALT 1.0 I. 09 31.50 1.57 1.27 - I. 00 4.83 . I. 00 - I. 00 - I. 00 -1 ,00
EUROPIUM .5 -.50 I. 00 1.61 -.50 -.50 .60 -.50 - ,50 .57 -.50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 10.9 -5,0 -5,0 9.2
HAFNIUH 1.0 1.58 1.29 1.15 1.23 I. 85 6.38 7.22 6.07 8. 11 6.51
IRIDIUM, ppb 20.0 -20.0 -20,0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0 -20.0
IRON, , .05 1.210 4.470 1.110 ,679 .233 12.900 .556 .201 .278 .465
LANTHANUH - .5 2.02 10.40 12.80 2.34 1.71 IUO 26.50 43.10 21.00 9,80
LUTETIUM .2 -.20 -.20 -.20 -.20 -.20 .38 .62 .35 .43 ,68
HOLYBDENUM 5.0 -5.0 -5.0 -] I. 0 -5.0 -5.0 -14.0 -5.0 -5.0 -5,0 -5,0

.SSIUM, , .2 -.200 -.200 -.200 -.200 -.200 -,200 3.790 .728 .B12 4.270
DIUM 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 2B.2 204,0 43.2 51.4 22B.0

SAMARIUM .20 .40 3.69 6.43 .46 .46 2.91 2,73 3.37 2.76 2.36
SCANDIUM .10 I. 41 3.23 11.50 1.16 .55 1Q,JO 14.10 3,81 3,96 16.10
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 9.22 -5. 00 -5.00 -5.00 -5.00 -5,00 -5.00 23.30
SOOIUM, , .01 .032 .030 .054 .055 .029 .041 .038 .025 .042 . 130
TANTALUjt 1.0 - I. 00 - I. 00 - I. 00 - I. 00 - I. 00 - I. 00 1.70 - I. 00 1.20 I. j 3
THORIUH .5 1.60 3.15 6.42 U9 .96 24.70 20. BO 6.07 3.62 1I. 00
TIH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 3.1B 2.66 -2.00 -2.00 -2.00 2.49 -2.00 -2.00 2.51
URANIUM 2.0 -2.00 2.71 5.79 -2.00 -2.00 7,81 6.60 -2.00 -2.00 3.46
YTTER8 rUM .5 -.50 ,55 I. 01 - ,50 -.50 2.17 3.03 1,80 2.10 3.34
mc 100.0 109.0 5130.0 126,0 -100.0 -100.0 137,0 -100.0 -100,0 -100.0 103.0
llRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500,0 -500.0 -500.0 -500,0

----------------
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----------------------------------------------------------------------------------- ---------------------------------
ELEMENT DL I 33024 I 33025 I 33026 I 33027 I 33028 I 33029 I 33030 I 33031 I 33032 I 33033

----------------------------------------------------- ------------ ------------

ANTIMONY .2 1.67 3.18 U3 1.29 2.19 3.64 2.16 8.46 2.07 6.17
ARSENIC 2.0 -1.00 -1.00 -2.00 -2.00 -1.00 -2.00 8.36 15.90 178.00 40.90
8ARIUM 100.0 387.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 119.0 319.0
8ROMiNE 2.0 7.26 4.99 -1.00 2.37 13.40 -1.00 3.96 5.39 15.90 1.07
CERIUM 2.0 63.00 7.00 -1.00 -1.00 U8 -1.00 -2.00 10.70 U8 8UO
CAESIUM 1.0 15.30 1.53 -I. 00 -1.00 -1.00 -1. 00 -1. 00 -1. 00 -1. 00 15.60
CHROMIUM 5.0 65.3 11.6 12.6 8.0 32.6 -5.0 -5.0 10.6 31.8 62.9
COBALT 1.0 1.41 -1. 00 -I. 00 -1. 00 -1. 00 -1. 00 1. 49 1.16 -1. 00 Ul
EURDPIUM .5 .84 -.50 -.50 -.50 -.50 -.50 -.50 -.50 -.50 l.71
GDLD, ppb 5.0 -5.0 -5.0 -5.D -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 5.87 3.15 -1.00 1.59 2.65 -1.00 -I. DO l. 40 1. 46 5.51
IRIDIUM, ppb 20.0 -10.0 -20.0 -2D.0 -20.D -20.0 -20.0 -20.0 -20.0 -20.0 -2D.0
IRDN, % .05 .582 .204 .211 .171 .482 . 117 1.550 1.950 12.000 2.030
LANTHANUM .5 32.40 3.93 -.50 1. 00 1.70 -.50 .67 6.76 1.49 39.90

.TIUM .2 .73 -.20 -.20 -.20 -.20 -.20 - .20 -.20 -.20 .66
8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.D -5.D -5.0

POTASSIUM, % .1 3.640 -.200 -.200 -.200 -.200 -.200 -.200 - .100 -.200 2.740
RUBIDIUM 10.0 189.0 -10,0 -10.0 -2D.0 -20.0 -20.0 -20.0 -20.0 25.1 164.D
SAMARIUM .20 5.83 .85 -.20 .21 .38 -. 20 .44 .60 .57 10.70
SCANO IUM .10 15.50 U4 -.10 .51 .51 .13 .42 1.53 6.57 14.00
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIlVER. 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, % .01 .074 .025 .015 .015 .023 - .010 .023 .041 .022 .042
TANTALUM 1.0 \. 02 -l.OO -l. 00 -1. 00 -1. 00 -\. 00 -1.00 -1. 00 -1. 00 l.O3
THORIUM .5 11.10 1.58 -.50 .74 1. 16 -.50 -.50 2.30 3.06 14.50
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -1.00 -2.00 -2.00 -2.00 -2.00 -2.00 -1.00 -2.00 3,92
URANIUM 2.0 2.68 -2.00 -2.00 -2.00 -1.00 -2,00 -1.00 -2.00 -2.00 3.47
YTTER8IUM .5 3.64 ,92 -,50 -,50 -.50 -.50 - .50 -.50 -.50 3.41
mc 100.0 -100.0 -100,0 -100.0 -100.0 -100,0 -100.0 117.0 194.0 259,0 23400.0
ZIRCON IUM 500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 m.o

-------------------------------
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4IM£HT ----------------------------
OL I 33034 I 33035 I 33036 I 33037 I 3303B I 33039 I 33040 I 33041 I 32730R I 32748R

------- -----------------------

ANTIMONY ,2 4.33 9.72 18,20 2,50 10,40 2,80 -.20 4.20 31.90 0,60

ARSENIC 2,0 31.30 58.60 23,20 4,00 78,50 2,33 4,41 -2,00 15.00 3.76
8ARIUM 100.0 534,0 426,0 468,0 -100,0 515,0 403,0 674.0 454.0 -100,0 560.0
BROMINE 2,0 3.17 6,44 12,60 8.14 7.98 14.00 -2.00 1.03 23.40 5.13
CERIUM 2.0 187.00 100.00 71.50 10.10 18.80 35.60 8l.80 30.90 18.90 67.'0
CAESrUM 1.0 18.70 15.10 18.00 2.15 16.20 15.20 10. 10 14.30 -1. 00 17.70
CHROMIUM 5.0 74.4 111.0 109.0 24.7 113.0 73.0 341.0 58.5 41.0 82.2
COBALT 1.0 1.71 -1.00 -1. 00 -1. 00 -1. 00 -1.00 33.20 -1.00 -1. 00 -1. 00
EUROPIUM ,5 2.45 1.52 1.11 -.50 -.50 .64 1.13 .52 - .50 .91
GOLD, ppb 5.0 -5.0 16.1 9.6 -5.0 -5.0 -5.0 264.0 -5.0 -5.0 32.1
HAFNIUM 1.0 6.62 6.12 6.49 3.66 6.51 6.64 8.42 8,35 2,02 6.B2
IRIDIUM, ppb 20,0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 1. 860 2.140 2.230 .845 2.400 .499 5.540 ,457 1,410 .69Q
LANTHANUM .5 49.80 48.50 39.70 6.41 7.46 23.40 45.20 15.90 5.31 35.40
LUTETIUM .2 .86 .64 .62 -.20 .61 .70 .58 ,66 -.20 .70
MOLYBDEHUM 5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 3,310 3,320 3.630 .291 3.800 3.920 1.340 2.660 -.200 4,220
RUBIDIUM 20.0 211. 0 184.0 225.0 -20.0 213.0 199.0 101.0 156.0 -20.0 238.0
SAMARIUM .20 14.50 9.16 6.36 .69 1,77 3,68 8.53 2.75 1,10 6,16
SCAHDIUM .10 17.60 18.80 15.40 l.87 14.60 14.70 13. DO 12.20 1.38 17.80
.HIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -0.0

ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00 -5.00
SOOIUM, % .01 .052 .038 .048 .041 .038 .059 1.150 .058 .022 ,169
TANTALUM 1.0 1. 80 1.51 1.05 -1.00 1.23 1.26 1.55 1.38 -1. 00 1.77
THORIUM .5 18.40 26.20 56.20 2.99 37.10 10,40 17,10 10,60 2.29 14.40
TlH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUHGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 6.18 -2.00 2. 15 -2.00
URAH IUM, 2.0 4.87 9.00 4.16 2.15 5.11 3.80 -2.00 2.05 3.06 2.41
YTTER8IUM .5 4.47 3,34 3.28 .92 3.17 3.52 2.88 3.42 .59 3.42
mc 100.0 Ill. 0 154,0 -100.0 -100.0 -100.0 -100.0 101.0 -100.0 396.0 -100.0
lJRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -100.0

------------------------------------

•
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ELEMENT OL I 3276R I 32778R I 32812R I 32B16R I 32852R I 32864R I 32887R I 32907R I 32928R • 32952R

--------------------

ANTIMONY .2 5.94 3.26 6.59 B.20 .80 2.10 10.70 2.05 .37 .51
ARSENIC 2.0 16.80 3.29 101.00 319.00 -2.00 10.30 2B.I0 -2.00 -2.00 -2.00
BARIUM 100.0 -100.0 221. 0 -100,0 458.0 202.0 420,0 623,0 417,0 196.0 412.0
BROMINE 2.0 3.22 14.20 34,20 3.8B -2.00 -2.00 2.08 4.95 2.62 3.38
CERIUM 2.0 89.10 92.70 16,80 71.70 34,80 82.80 107.00 111,00 49.70 53.10
CAESIUM 1.0 14.10 8.86 3.68 22.50 6.02 33.50 3.53 19.90 2,13 6.86
CHROMIUM 5.0 244.0 112.0 164.0 226.0 23.2 66.5 310.0 63.6 16,9 48,2
COBALT 1.0 2.42 3.68 4.65 62.30 -I. 00 6.66 43.30 1.35 -1. 00 -1. 00
EUROPIUM .5 6.99 1.33 .73 2.37 ,54 1. 00 4.1' 1.33 .72 .71
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 10.40 6.11 6.89 7.53 7.04 6.66 9,12 6.09 11.70 7.85
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20,0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, t .05 1.200 1.320 14.400 4.170 ,391 1.310 8.250 .457 .206 .320
LAN THANUM .5 67.20 48.20 11.10 36.50 16.90 44 .10 55.80 SUO 25.30 27.50
LUTETIUM .2 1.25 .58 .55 .75 .47 .67 ,66 ,76 ,53 ,57
MOLYBDENUM 5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, t .2 ,624 1.960 .713 2.270 1,660 2.730 -.200 4.000 .973 2.500

_OIUM 20.0 57.4 124.0 67.0 186.0 80.2 169.0 35.7 205.0 57.4 120.0
RIUM .20 25.00 8.80 2.07 9.68 3.00 6.B4 15.50 10,20 4.50 4,28

SCANDIUM .10 51.50 18.10 37.50 36,80 6.05 12,60 42.10 15.40 3.78 8.07
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, t .01 .019 .146 .013 .023 .044 .047 ,017 .106 ,025 .052
TANTALUM 1.0 4.18 2.30 2,33 2.22 -1. 00 -1. 00 3.30 -1. 00 1.25 1.30
THORIUM, .5 B.64 12.90 7.60 9,09 5,04 11,80 8.22 13.30 5.69 7.22
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2,00 -2,00 -2.00 -2,00 -2.00 -2,00 -2.00 -2.00 -2.00 3.01
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2,00 2.23 -2.00 -2.00
YTTERBIUM .5 6.32 3,03 2.70 3,79 2.43 3,34 3. J7 3.86 2.66 2.91
lINC 100.0 237.0 -100.0 147 .0 666.0 -100.0 -100.0 4660.0 -100.0 -100.0 -100.0
lIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -5000 -500.0 -500.0 -500.0

-----------------------------------------
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ELEMENT DL I 32967R I 32990R I 3299BR I 33029R I 33034R

---------------------------

ANTIMONY .2 1.21 7.64 Ul 3.76 4.15
ARSENIC 2.0 3.98 10.BO -2.00 -2.00 30.80
BARIUM 100.0 -100.0 106.0 1200.0 -100.0 488.0
BROMINE 2.0 11. 00 -2.00 9.04 -2.00 4.01
CERIUM 2.0 35.20 57.80 20.80 -2.00 IB7.00
CAESIUM 1.0 3.47 12.50 II. BO -1.00 18.50
CHROMIUM 5.0 99.5 159.0 68.3 -5.0 75.4
COBALT 1.0 2.95 14.10 1.11 -I. 00 2.31
EUROPIUM .5 1.32 3.17 .54 -.50 2.48
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 7.00 9.09 7.56 -I. 00 6.52
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, t .05 .900 1.330 .592 .103 1.830
LANTHANUM .5 21.70 37.40 19.80 -.50 49.10
LUTETIUM .2 .45 1.12 .67 -.20 .84

6:BDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SSIUM, t .2 -.200 .750 4.160 -.200 3.220

RUBIDIUM 20.0 -20.0 53.0 224.0 -20.0 lB8.0
SAMARIUM .20 5.11 11.90 2.92 -.20 14.40
SCANDIUM .10 29.50 45.50 16.60 .13 17.50
SElENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIlVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM. t .01 .021 .028 .050 .010 .051

•TANTALUM 1.0 2.58 2.93 1.54 -1.00 1.79
TNORIUM .5 5.39 10.90 14.10 -.50 18.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 3.57 -2.00 5.78
YTTERBIUM .5 2.26 6.04 3.29 - .50 4.47
ZINC 100.0 112.0 574.0 -100.0 -100.0 110.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0

------------ -------
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BECQUEREL LABORATORIES PTY. LIMITED

4111VTROM ACTIVATION ANALYSIS REPORT Da te: 27-02- 91

RGC TASMANIA. SAMPLES T32401 - T32719.

BECQUEREL JOB I 302 Page 1 of 34
NOTE: - ANEGATIVE SIGN INDICATES "LESS THAN".

- RESULTS ARE IN PARTS PER MILLIOM (ppl) UNLESS OTHERWISE INOICATED.
- ALL SAMPLES PREFIXED "T".
- ELEVATED O.L. FOR Mo DUE TO UFISSION.

-------- --------------------------
ELEMENT DL I 32401 I 32402 I 32403 I 32404 I 32405 I 32406 I 32407 I 32408 I 32409 I 32410

-----------------------------

AHTIMOHY .2 1.30 UO 7.00 3.10 2.90 3.00 1.70 2.30 4.00 3.20
ARSENIC 2.0 222.00 100.00 150.00 211.00 41.00 78.00 -2.00 2.00 120.00 3.90
BARIUM 100.0 140.0 230.0 470.0 210.0 330.0 -100.0 -100.0 540.0 38700.0 430.0
8ROMm 2.0 25.00 2.60 2.60 3.60 -2.00 12.00 5.90 12.00 2.40 ll.OO
CERIUM 2.0 71.00 71. 00 47. 00 30.00 59.00 36.00 11.00 99.00 55.00 71. 00
CAESIUM 1.0 16.00 20.00 B.IO 8.60 4.20 I. 40 1.60 14.00 4.60 12.00
CHROMIUM 5.0 190.0 120.0 430.0 930.0 791.0 561.0 13.0 56.0 57.0 85.0
COBALT 1.0 14.00 43.DO 41.00 63.00 141.00 17 .00 -l. 00 -l. 00 91.00 -I. 00
EUROPIUM .5 2.20 1.90 2.50 I. 40 2.40 .76 -.50 1.20 .73 .93
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

.NIUM l.0 8.10 7.00 5.60 4.40 6.10 6.60 4.10 8.30 4.00 6.20
DIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0

IRON, I .05 13.100 10.400 10.800 12.200 9.070 7.430 .310 .600 2.300 .580
LANTHANUM .5 39.00 24.00 26.00 16.00 29.00 17.00 5.40 5l.40 3l. 00 37.00
LUTETIUM .2 .84 .66 .58 .34 .60 .40 .24 l. 00 .43 .61
MOLlBDEMUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5,0 -5.0
POTASSIUM, I .2 .820 1.500 .550 -.200 .630 -.200 ,550 4.200 ,250 2,600
RUB [oI~M 20.0 83.0 llO .0 53.0 30.0 44.0 30.0 -20.0 200.0 25.0 130.0
SAMARIUM .20 9.50 8.10 8.80 4.80 9.40 4.20 1.20 9.20 5,30 5.70
SCANDIUM .10 32.40 34.00 32.90 27.10 42.80 30.60 l. 90 14.40 8,30 16.90
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00
TANTALUM l.0 2.50 2.60 4.00 -I. 00 3,30 2.10 -l. 00 1,30 -l. 00 1.50
THORIUM .5 9.30 9.20 3.80 2.20 3.90 5.70 2.40 17.00 II. 00 16.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2,00 -1.00 2. 90 -1,00 7.60 -1.00
URANIUM 2.0 -2.00 2. j 0 -2.00 -2.00 -2.00 -2.00 -2.00 5.00 -2,00 3.00
YTTERBIUM .5 4. 10 3.40 2.70 1.70 3.00 1.90 1.20 4.80 1.80 2.80
IINC 100.0 460.0 940.0 4000.0 1100.0 1100,0 170.0 -100.0 -100.0 620,0 '100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 590,0 -500.0 -500.0 -500.0 -500.0 -500.0

---------- ------------------------------------------------------
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------------------------------------------------------
ELEMENT DL I 32411 I 32412 I 32413 I 32414 I 32415 I 32416 I 32417 I 32418 I 32419 I 32420

-------------------------------------------------

ANTlHONY .2 6.50 3.40 1.50 1.50 1. 00 .69 .95 l.J0 .81 4.50
ARS,NIC 2.0 33.00 2.90 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 54.00
BARIUM 100.0 350.0 150.0 290,0 390.0 320.0 300.0 -100.0 -100.0 -100.0 370.0
BROMm 2.0 24.00 -2.00 10.00 2.60 2.90 3.30 4.70 3.90 3.30 17.00
C,RIUM 2.0 96.00 B9.00 68.00 59.00 54.00 50.00 4.40 3.10 5.20 65.00
CA,SIUM 1.0 17.00 7.30 4.30 6.20 7,10 5.80 -1. 00 -1. 00 -1.00 12.00
CNROMIUM 5.0 100.0 82.0 86.0 38.0 43,0 39.0 B.7 11.0 7.7 130.0
COBALT 1.0 -I. 00 -I. 00 -1. 00 -I. 00 -1. 00 -I. 00 -I. 00 -I. 00 -1. 00 2.50
WROPIUM .5 1.J0 1,30 .B9 1. 00 .95 .72 -.50 -.50 -.50 1.50
GOLD, ppb 5.0 -5.0 5.8 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAfNIUM 1.0 6.20 7.10 5.10 5.20 7.60 8.10 1. 80 3.50 1.50 5,40
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, t .05 1,600 1.000 .500 ,490 .440 ,510 .430 .410 .4BO 7.400
LANTHANUM .5 50.70 47.00 36.00 29.00 27. 00 24.00 2.00 1.60 2.60 38.00
LUTETIUM .2 .63 .60 .66 .49 .65 .58 -.20 -.20 -.20 .59
MOL YBDENUM . 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, t .2 2.800 2.400 2,800 1.800 2.000 I. 600 -.200 -.200 -.200 3.000
RUBIDIUM 20.0 310.0 98.0 120.0 96.0 100.0 85.0 -20.0 -20.0 -20.0 190.0

.RIUM .20 7.90 8.50 6.80 5.70 5.60 5,00 .47 .51 .58 7.80
NDIUM .10 7.00 17.00 10.30 7.60 8.80 6.70 .57 .56 .63 24.00

SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5,0 -5.0 -5.0 -5. D -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00 -5.00 -5,00 -5.00 -5.00
TANTALUM 1.0 1.20 1. 40 -I. 00 1.40 -I. 00 1.20 -I. 00 -LOa -I. 00 -1,00
THORIUM .5 22.00 19.00 9.20 8.40 8.80 7.20 .88 1.20 1. 00 16.00
TIN 500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0
TUNGSTEil 2.0 4.00 2.50 -2.00 -2,00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2,00 5.20 3.20 2.80 2.20 ·2.00 -2.00 -2.00 -2.00 3.90
YTTER8IUM .5 2.80 2.90 3.40 2,40 3.10 2.80 .58 1.00 .53 3.00
mc 100.0 -100.0 100.0 -100,0 -100.0 -100.0 -100,0 -100.0 -100,0 -100.0 170.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 ·500.0 -500.0 -500.0 -500.0 -500.0

--------------------------------

~
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~EMENT---'-----D--L----' 32421 I 32422 , 32423 '32424 I 32425 '32426 '32427 , 3142s---j----32--42---9----'--324--30----

ANTlMONY .2 4.30 5.00 .92 8.00 5.20 6.40 5.50 6.40 6.00 2.80
ARSENIC 2.0 130.00 40.00 10.00 9.20 38.00 130.00 24.00 140.00 258.00 65.00
8ARIUM 100.0 -100.0 -100.0 200.0 170.0 200.0 420.0 240.0 100.0 220.0 -100.0
BROMlHE 2.0 40.00 41. 00 5.90 7.80 41. 00 21.00 16.00 79.00 47.00 31. 00
CERIUM 2.0 88.00 48.00 41. 00 92.00 64.00 66.00 51.00 58.00 55.00 55.00
CAESIUM 1.0 10.00 5.10 5.70 5.10 7.60 5.60 7.40 12.00 11. 00 6.20
CHROMIUM 5.0 220.0 240.0 200.0 554.0 210.0 210.0 290.0 290.0 350.0 330.0
C08ALT 1.0 2.10 8.00 16.00 35.00 13.00 19.00 24.00 7.80 13.00 37.00
EUROPIUM .5 2.40 1. 40 1. 80 3.60 1.70 2.10 1. 40 1. 40 I. 60 1. 80
GOLD, ppb 5.0 7.2 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0
HAFNIUM 1.0 10.00 9,10 8.20 12.00 7.90 7,90 8,90 8.40 8.00 8.70
IRIDIUM, ppb 20,0 -20.0 -20.0 -20,0 -20.0 -20,0 -20.0 -20.0 -20.0 -20.0 -20,0
IRON, , .05 9.020 12.800 10.700 12.700 8.720 10.600 10.800 7.970 10.900 11.200
LANTHANUM .5 50.00 23.00 15,00 59.00 38.00 35.00 30.00 31. 00 30.00 33.00
LUTETIUM .2 .70 .64 .72 .85 .65 .84 .72 .74 .71 .65
MOLY8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % ,2 1.100 ,350 1. 000 .920 1. 400 2.100 1.400 1.000 1.100 ,830
RUBIDIUM 20.0 120.0 59.0 67,0 75.0 120.0 140.0 130,0 140.0 130.0 72.0
SAMARIUM ,20 12.00 5.90 6.00 14.00 8.80 9.00 6.30 6.50 7.50 7.70
SCANDIUM .10 22.00 37.90 46.00 46.90 31. 40 32.10 38.70 24.20 32.30 32.20

.NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TANTALUM 1.0 3.60 2.90 3.00 4.20 3.10 1.70 3.30 5.30 2.70 3.60
THORIUM .5 12.00 8.70 8.20 10.00 8.10 9.00 8.60 11. 00 9.00 7.40
TIH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 ).00 4.60 10.00
URANIUM 2.0 -2.00 2.20 -2.00 -2.00 -2.00 -2.00 2.50 2.00 -2.00 -2.00
Y71ERBIoUM .5 3.40 3.10 3.70 4.20 3.20 3.90 3.50 3.60 3.40 3.20
mc 100.0 120.0 250.0 310.0 390.0 270.0 290.0 480.0 380.0 450.0 380.0
ZIRCONIUM 500.0 -500.0 720.0 690.0 -500.0 -500.0 -500.0 -500.0 530.0 540.0 -500.0

----------------------------- ------------------------------------------------------------------------
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ANTIMONY .2 7.60 6.50 3.00 1.60 6.00 2.50 5.00 1. 70 1. 80 13.00
ARSENIC 2.0 350.00 412.00 90.00 91. 00 110.00 44.00 78.00 48.00 43.00 51.00
BARIUM 100.0 300.0 100.0 470.0 330.0 340.0 270.0 160.0 130.0 -100.0 280.0
BROMINE 2.0 57.00 60.00 15.00 4.00 12.00 8.80 74.00 45.00 63.00 47.00
CERIUM 2.0 47.00 33.00 13.00 64.00 71. 00 42.00 84.00 71 ,00 55.00 BB,OO
CAESIUM 1.0 7.20 14 .00 11.00 14.00 13.00 10,00 9,00 3.70 4,10 15.00
CNROMIUM 5.0 606.0 420.0 503.0 130.0 230,0 240,0 200.0 350.0 310.0 470.0
COBALT 1.0 26.00 43.00 62.00 20.00 26.00 22.00 4.BO 43.00 37.00 2.90
EUROPIUM .5 1.10 .75 .90 2.00 1. 90 1.70 1. BO 2.10 1. 80 1. 50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 6.BO 4.20 2.10 6.20 9.10 7.60 B.40 8.30 7.00 B,20
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 9.070 8.m 10.BOO 10.800 10.100 12.700 8,350 lUOO 14.100 9,070
LANTHANUM .5 25.00 16.00 5.50 35.00 37.00 24.00 47,00 39,00 35.00 43.00
LUTETIUM .2 .67 .53 .55 .69 .74 .61 .67 .60 .56 .62
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, , .2 1.300 1.200 1.300 3.600 2,BOO 1. 600 1.500 ,590 ,340 2.BOO
RUBIDIUM 20.0 140.0 IBO.O 160.0 250.0 260.0 170.0 150.0 7B.0 70.0 230.0
SAMARIUM .20 5.70 3.70 2.50 7.90 B.40 6,50 10.00 no 7.70 7.60

_OIUM .10 29.40 31.60 40.70 30.70 26.20 39.20 2l.O0 37,10 26.90 40.50
NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5,0 -5,0

SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 2.70 1.70 -I. 00 2.50 3.20 2,60 3.70 5.10 2.40 J.l0
TNORIUM .5 7.70 5.40 1.60 11.00 10.00 7.80 11. 00 B,30 7,70 B.10
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 2.70 -2,00 -2,00 -2.00
URANIUt\ 2.0 -2.00 -2.00 -2.00 -2.00 2.00 -2.00 -2.00 -2,00 -2.00 -2.00
YTTERBIUM .5 2.90 2.20 2.90 3.20 3.70 3.00 3,30 3.10 2,60 3.00
ZINC 100.0 350.0 360.0 560.0 300.0 620,0 190.0 160.0 300,0 260.0 120.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 500,0 520,0 -500.0 -500.0 -500.0 -500,0 600,0

------------------- ---------------------
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DL I 32441 I 32442 I 32443 I 32444 I 32445 I 32446 I 32447 I 32448 I 32449 I 32450

ANTIMONY .2 2.20 6.10 16.00 4.10 1.20 2.30 7.10 2.20 3.20 2.50
ARSENIC 2.0 47.00 20.00 150.00 100.00 25.00 26.00 140.00 19.00 24.00 281. 00
BARIUM 100.0 -100.0 290.0 -100.0 780.0 170.0 250.0 240,0 300.0 200.0 330.0
BROMINE 2.0 50.00 20.00 73.00 100.00 70.00 39.00 92 .00 50.00 100.00 -2.00
CERIUM 2.0 49.00 70.00 64.00 72.00 92.00 84.00 88.00 87.00 36.00 36.00
CAESIUM 1.0 5. 10 6.10 10.00 11.00 10.00 8.30 10.00 10.00 3.90 -1. 00
CHROMIUM 5.0 290.0 240.0 230.0 320.0 180.0 310.0 240.0 260.0 280.0 50.0
COBALT 1.0 22.00 108.00 6.60 96.00 57.00 89.00 98.00 41. 00 23.00 15.00
EUROPIUM .5 1. SO 1. 90 1. SO 2.10 1.70 1.70 2.20 2.10 .85 .84
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 230.0
NAfNIUM 1.0 S.50 9,00 8.30 7.90 6.40 7.60 6.60 8.40 7.50 2.30
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, I .05 12.500 15.S00 11.300 12.300 9.120 11 ,100 10.700 9.770 16.600 40300
LANTHANUM .5 26.00 26.00 33.00 34.00 28.00 25,00 32.00 38.00 17.00 13.00
LUTETIUM .2 ,63 .65 .67 .68 .62 .56 .79 .75 .61 .34
MOLY8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, I .2 .700 .510 1.500 .720 1.200 .640 1. 000 1.300 .570 1.700
RUBIDIUM 20.0 56.0 76.0 210.0 68.0 90.0 50.0 110.0 100.0 54.0 2S.0
SAMARIUM .20 6.70 7.60 7.90 7.90 6.70 7.10 9.30 9.10 4040 4.10
SCANDIUM .10 35.60 25.30 27.30 39.90 27.10 37.20 34.00 33.60 35.70 12.30_NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 4.60 3.30 3.00 1.90 2.70 2.90 UO 3.50 2.40 -1.00
THORIUM .5 7.50 8.60 8.S0 8.70 10.00 6.40 12.00 10.00 7.60 2.00
TIH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2,00 -2,00 2.70 -2.00 -2.00 2.70
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 2.70 -2.00 -2.00 -2.00
YTTERSnJM .5 3.00 3.50 3.10 3.20 3.10 3.10 4.10 4.00 3.40 1.50
mc 100.0 240.0 890.0 190.0 700.0 190.0 350.0 470.0 170.0 150.0 810.0
ZIRCONIUM 500,0 -500.0 700.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500,0 -500.0 -500.0

------------------------------ -----
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ANTIMONY .2 1.20 8.00 1.20 1.50 13.00 5.30 3.90 3.60 11.00 4.20
ARSENIC 2.0 21.00 49.00 -2.00 8.50 58.00 22.00 17.00 13.00 57.00 18.00
BARIUM 100.0 1000.0 290.0 370.0 310.0 670.0 340.0 820.0 290.0 710.0 lBO .0
BROMINE 2.0 8.20 42.00 5.00 17.00 11.00 81.00 51.00 7.60 2.90 190.00
CERIUM 2.0 61. 00 75.00 66.00 92.00 140.00 180.00 239.00 120.00 120.00 170.00
CAESIUM 1.0 6.80 11.00 8.30 10.00 6.80 3.00 2.80 8.30 3.50 6.90
CHROMIUM 5.0 270.0 140.0 49.0 180.0 270.0 280.0 330.0 310.0 270.0 310.0
COBALT 1.0 50.00 2.00 -I. 00 -I. 00 31. 00 66.00 77 .00 54.00 40.00 15.00
EUROPIUM .5 2.60 1.00 .89 1.50 3.60 4.90 3.90 2.30 4.10 4. TO
GOLO, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAfNIUM 1.0 7.80 7.50 6.60 7.40 7.20 7,90 9.10 7,10 Q,l0 13.00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, t .05 13.600 5.630 .550 1.700 9.640 B.370 7.650 8.930 11.200 10.000
LANTHANUM .5 24.00 38.00 35.00 49.00 85.40 111. 00 134.00 66.30 60.90 92.90
LUTETIUM .2 .65 .68 .63 .66 .53 ,57 .55 .37 .49 ,64
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, t .2 .900 2.000 2.500 2.200 2.200 .270 1. 600 1.500 ,640 .760
RUBIDIUM 20.0 96.0 140.0 140.0 130.0 180.0 -20.0 34.0 110.0 110.0 46.0
SAMARIUM .20 9.00 7.00 6.20 8.10 12.00 17.00 17.00 B.90 13.00 19.00

IIUM
.10 35.70 15.90 10.10 11. 70 33.60 33.30 38.40 31.50 25.30 30.90

IUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0
S VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5. 00 -5.00 -5.00
TANTALUM 1.0 3.60 2.40 1.30 1. 90 10.00 9.30 10.00 8.80 6.00 8,90
THORIUM .5 6.20 13.00 9.50 10.00 14.00 15.00 18.00 13.00 7.50 13,00
lIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 2.70 2.20 -2.00 -2.00 -2.00 -2,00 4.70 -2.00
URANIUM 2.0 -2.00 -2.00 2.40 -2.00 -2.00 2.10 -2.00 -2.00 -2.00 -2.00
YTTER8IM .5 3.60 3.20 3.20 3.20 2.70 UO 2.80 2.20 2.90 3.20
IINC LOO .0 370.0 -100.0 -100.0 -100.0 100.0 490.0 530.0 850.0 1900,0 260.0
1lRCDNIUM 500.0 620.0 -500.0 -500.0 -500.0 620,0 530.0 530.0 -500.0 560.0 -500.0

--------------------
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OL I 32461 I 32462 I 32463 I 32464 I 32465 I 32466 I 32467 I 32468 I 32469 I 32470
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ANTIMONY .2 1.80 19.00 6.50 1. 40 3.90 2.10 1.10 2.20 1.30 2.80
ARSENIC 2.0 5.90 1300.00 62.00 23.00 62.00 15.00 7.80 8.20 5.50 51.00
BARIUM 100.0 530.0 680.0 290.0 120.0 290.0 200.0 140.0 170.0 240.0 160.0
BROMINE 2.0 98.00 13.00 9.10 7.30 17 .00 65.00 8.80 55.00 6.50 56.00
CERIUM 2.0 130.00 140.00 71.00 96.00 83.00 Bo.oO 66.00 64.00 51.00 70.00
CAESIUM 1.0 4.00 2.40 8.60 3.50 16.00 13.00 8.40 13.00 4.20 10.00
CHROMIUM 5.0 250.0 340.0 170.0 410.0 140.0 180.0 190.0 150.0 300.0 160.0
COBALT 1.0 29.00 66.00 15.00 40.00 24.00 35.00 42.00 19.00 67.00 27 .00
EUROPIUM .5 3.60 3.10 3.70 2.50 1. 80 1.20 1.30 2.30 1.10 2.10
GOLD, ppb 5.0 -5.0 34.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 9.30 7.80 10.00 11. 00 9.10 7.70 7.60 7.50 7.00 8.20
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -10.0 -10.0 -20.0 -10.0 -20.0 -10.0 -20.0
IRON. % .05 8.840 16.000 12.400 10.100 lUOO 11. 000 11.800 12.100 13.200 13 .000
lANTHANUM .5 71.50 72.90 41. 00 41. 00 40.00 41. 00 32.00 32.00 30.00 34.00
lUTETIUM .2 .48 .75 .87 .74 .71 .67 .80 .69 .59 .67
M01Y8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 .860 - .200 1. 600 .400 1.600 1.300 1.300 1.100 .730 1. 000
RU8IDIUM 20.0 71.0 41.0 150.0 42.0 140.0 110.0 94.0 89.0 44.0 84.0
SAMARIUM .20 13.00 13.00 13.00 13.00 8.90 10.00 9.20 8.30 8.20 8.70
SCANDIUM .10 22.00 33.10 36.50 31.50 J8.JO 33.10 J9.20 35.50 43.50 37.70
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0_fR 5.0 -5. 00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

ALUM 1.0 6.80 3.40 4.00 4.40 2.20 3.40 3.90 3.60 3.10 2.80
THORIUM .5 8.00 7.00 10.00 10.00 11.00 9.50 7.80 7.00 5.00 7.90
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 39.00 -1.00 -1.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 -1.00 -2.00 -2.00 -2.00 -2.00 -2.00
YTTER8IUM .5 2.50 3.50 4. 70 4.10 3.70 3.70 4.50 3.50 3030 J.60
lINC • 100.0 190.0 2900.0 490.0 440.0 180.0 190.0 250.0 110.0 340.0 140.0
ZIRCONIUM 500.0 560.0 -500.0 -500.0 -500.0 -500.0 -500.0 -100.0 -100.0 -100.0 -500.0

---------------------- ------------------------------------------------
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ANTIMONY .2 2.80 6.60 2.90 1.10 14.00 12.00 5.50 4.40 6.30 4, 10
ARSENIC 2.0 8.90 416.00 110.00 41.00 202.00 342.00 110.00 110.00 180.00 81.00
BARIUM 100.0 540.0 460.0 210.0 -100.0 320.0 340.0 490.0 260.0 370.0 300.0
BROMINE 2.0 3.50 25.00 32.00 15.00 11.00 21. 00 5.90 37.00 32.00 48.00
CERIUM 2.0 11. 00 94.00 89.00 38.00 13.00 68.00 19.00 17 .00 91. 00 67.00
CAESIUM 1.0 19.00 11.00 12.00 1.80 10,00 11.00 6.60 18.00 15.00 12.00
CHROMIUM 5.0 92.0 180.0 110.0 240.0 110.0 210.0 260.0 230,0 280,0 160,0
C08ALT 1.0 28.00 8.00 6.00 10.00 4.80 31. 00 51.00 13.00 6.10 6.10
EUROPIUM .5 2.00 2.80 2.70 .92 1. 90 LSD 1.80 2.10 2.10 1.20
GOLO, ppc 5.0 -5.0 41.0 -5.0 -5.0 47.0 13.0 20.0 -5.0 -5.0 -5.0
HAfH rUM 1.0 6.20 7.10 1.90 10.00 6.40 1.10 7.80 8.50 8.10 5.70
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 6.820 7.110 6.120 11.200 3.100 10.900 10.300 9.030 8. JlO 7.290
LAH1HANUM .5 35.00 46.00 46.00 15.00 36.00 35.00 40.00 40.00 61.20 34.00
LUTE1IUM .2 .70 .68 .59 .72 .50 .70 .65 .82 .68 .52
MOLYBOEHUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM. % .2 3.100 1.500 2.300 1. 000 3.100 LSOO 1. 900 2,000 2.600 3.000
RUBIOIUM 20.0 230.0 190.0 190.0 120.0 290.0 200.0 220.0 190.0 220.0 250.0
SAMARIUM .20 B.90 12.00 11.00 4.50 7.80 8.00 8.10 9.30 11, 00 6.50
SCANOIUM .10 32.10 28.80 22.80 42.20 21.50 34.10 26.60 33.50 37,80 22. 90
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0_ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TALUM 1.0 1.70 2.10 2.10 3.50 2.40 2.50 2.40 3.10 2.60 1.80
THORIUM .5 13.00 11. 00 12.00 10.00 9.30 9.10 9.10 11.00 10.00 14.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEH 2.0 -2.00 3.70 -2.00 -2.00 11.00 3.20 4.30 -2.00 3.10 2.70
URAHIUM 2.0 -2.00 2.10 -2.00 -2.00 3.50 -2.00 -1.00 -2.00 -1.00 3.10
YTTERBIUM .5 3.60 3.60 3.00 4.00 2.60 3.70 3.60 4.20 3.30 2.70
mc • 100.0 180.0 120.0 120.0 180.0 -100,0 310.0 610.0 240.0 150, a 150.0
llRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0

---------------------
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ANTIMONY .2 5.00 8.30 6.30 5.00 13.00 19.00 13.00 2.50 6.00 2.80
ARSENIC 2.0 76.00 180.00 69.00 120.00 763.00 140.00 72.00 21. 00 200.00 31. 00
BARIUM 100.0 170.0 140.0 -100.0 -100.0 -100.0 m.o 130.0 -lOO.O -100.0 -100.0
BROMINE 2.0 26.00 51.00 30.00 17.00 29.00 3.20 14.00 4,80 43.00 77 .00
CERIUM 2.0 45.00 60.00 37.00 42.00 41,00 32.00 39.00 61. 00 32.00 41. 00
CAESIUM 1.0 2.90 8.10 4.40 6.30 5.90 8,60 2.30 4,60 6.70 5.80
CHROMIUM 5.0 240.0 270.0 160,0 230.0 140,0 120.0 260.0 190.0 130.0 180.0
COBALT 1.0 16.00 9.50 63.00 5.70 48,00 2.80 5.40 14.00 52.00 9,00
EUROPIUM .5 1.20 2.00 1.70 1.20 2.20 I. 60 1.90 1.40 ,91 1.20
GOLD, ppb 5.0 -5.0 7.7 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAfNIUM 1.0 7.50 8.50 5.70 6.50 4.10 3.80 4.10 6.50 6.50 6.00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0 -20.0 -20.0 -20.0 -20.0
IROH, \ .05 130400 1l.400 18.900 11.200 160300 7.410 8.900 7,350 16.000 10.000
LAHTHANUM .5 23.00 42.00 18.00 26.00 22 .00 19.00 21. 00 36.00 17,00 26.00
LUTETIUM .2 .51 .63 .48 .41 .36 .39 .37 .54 .49 .37
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0
POTASSIUM, \ .2 .240 .760 .270 .820 .600 2.700 .540 .760 1.100 .390
RUBIDIUH 20.0 53.0 120.0 52.0 120.0 110.0 210.0 56.0 56.0 120.0 46.0
SAMARIUM .20 5.00 6.80 6.10 5.30 5.80 4.80 5.70 8.60 3.90 4030

_OIUM .10 31. 00 43.40 32.00 28.40 22.70 25.70 26.00 29.50 37,00 19.90
NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

SIlVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 2.40 3.80 2.70 3.10 2.10 1.70 !.SO 3.20 2.60 2.70
THORIUM .5 6.30 7. 10 5.00 5.00 4.80 11. 00 4,90 6.10 6.90 5.30
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 2.90 -2.00 -2.00 -2,00 -2.00 2.10
URAN rUM 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 4.10 -2.00 -2.00 2.00 -2.00•YTTERBIUM .5 2.60 3.00 2.50 2.10 I.BO 2.00 2.00 2.90 2.60 1.90
!IKC 100.0 130.0 140.0 330.0 140.0 300.0 -100.0 110.0 140.0 550.0 150.0
ZIRCOHIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0

------------------
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A.e.N 003271 832

Telephone: (02) 543 2644
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ANTIMONY .2 2.90 2.60 3.90 5.00 2.50 5.BO 20.00 4.00 3.00 .22
ARSENIC 2.0 55.00 17. 00 12.00 60.00 3.00 3.50 10.00 36.00 15.00 2. 10
BARIUM 100.0 -100.0 -100.0 540.0 440.0 400.0 400.0 420.0 490.0 350.0 3BO.0
BROMINE 2.0 89.00 60.00 7.10 12.00 3.50 4.30 2.60 32.00 18.00 -2.00
CERIUM 2.0 36.00 55.00 B2.00 60.00 89.00 79.00 56.00 150.00 130.00 66.00
CAESIUM 1.0 5.20 5.30 14.00 10.00 8.90 9.50 10.00 7.50 7.40 17.00
CHROMIUM 5.0 220.0 100.0 91.0 59.0 50.0 49.0 85.0 240.0 230.0 400.0
COBALT 1.0 8.20 7.80 -1.00 -1.00 -1.00 -1. 00 -1.00 14.00 125.00 22.00
EUROPIUM .5 1.00 1. 80 1.20 1.10 1.80 1.40 .88 3.50 5.70 1.00
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 5,8 -5.0 -5.0 44.0
HAfNIUM 1.0 6.90 6.80 6.60 6.60 11. 00 9.40 4.80 7.10 12.00 7,50
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, ~ .05 15.100 7.760 1.600 2.400 .540 .790 4.000 11.600 12.000 4.000
LANTHANUM .5 22.00 36.00 52.60 38.00 52.20 48.00 36.00 122.00 120.00 35.00
LUTETIUM .2 .43 .41 .71 .62 .81 .76 .67 .44 .56 .41
MOLYBOENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, ~ .2 .260 .250 3.700 3.000 2.800 2.800 3.100 1.200 1.000 1.700
RUBIDIUM 20.0 39.0 30.0 200.0 160.0 160.0 150.0 190.0 130.0 72 .0 190.0
SAMARIUM .20 4.10 6.20 7.80 5.60 9.30 7.50 5.30 11. 00 17.00 6.30
SCANOIUM .10 29.70 23.10 15.00 14.00 11. 40 11.20 15.60 37.40 44.40 11.20
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

e ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
ALUM 1.0 2.80 4.40 1. 90 1. 60 2.10 1.80 1.60 12.00 8.10 3.90

THORIUM .5 6.50 5.10 19.00 13.00 12.00 13.00 13.00 14.00 10.00 13.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 2.30 -2.00 -2.00 5.30
URANIUM 2.0 -2.00 -2.00 2.70 2.40 2.60 3.30 4.50 -2.00 -2.00 4.10
YTTER8IUM .5 2.40 2.30 3.50 3.10 4.20 3.80 3.40 2.00 2.20 l.90
mc • 100.0 120.0 150.0 -100.0 -100.0 -100.0 -100.0 -100.0 270.0 290.0 100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

----
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LUCAS HEIGHTS RESEARCH LABORATORIES NEW ILLAWARRA RD. LUCAS HEIGHTS. NSW.~--'--.~BCi BECGUEREL

...... -_.•.~ •. ~. ; LABORATORIES
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Telephone: (02) 543 2644

Facsimile: (02) 543 2655

P.O. BOX 93
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RNTIMONY .2 .71 5.00 19.00 2.60 1.40 3.90 .B9 .BO 1. 40 3,60
ARSENIC 2.0 5.30 150.00 140.00 120.00 379.00 51.00 -2.00 -2.00 -2.00 -2.00
BARIUM 100.0 700.0 -100.0 540.0 1100.0 -100.0 -100.0 -100.0 130.0 200.0 -100.0
BROMINE 2.0 29.00 21.00 -2.00 -2.00 15,00 42.00 2.20 2.20 6.40 UO
CERIUM 2.0 224.00 51.00 5s.o0 B6.00 59.00 57.00 3.10 21. 00 41. 00 -2.00
CAESIUM 1.0 3.40 6.40 26.00 B2.00 5.40 5.10 -1,00 2.50 5,BO -1. 00
CHROMIUM 5.0 370.0 1BO.0 230.0 210.0 210.0 310.0 13.0 16.0 35.0 5.1
COBAlT 1.0 19.00 34.00 49.00 102.00 11. 00 2.10 -1. 00 -1. 00 -1. 00 -1.00
EUROPIUM .5 6.30 2.00 34.00 2.ao 1.70 1.80 -. SO - ,50 1. 00 -.50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 12.00 6.30 5.70 6. SO 5.00 6.70 UO 5.00 a.60 1.50
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 13.000 14.aoo 14.500 7. al0 190200 13.700 .310 .390 .440 .310
lANTHAHUM .5 141.00 2a.00 451. 00 53.B0 36.00 37.00 2.00 13.00 23.00 1. 00
lUTETIUM .2 .50 .67 1.70 .63 .57 .53 -.20 .30 .sa -.20
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5,0
POTASSIUM, \ .2 -.200 .a30 1.700 2.100 .a90 .730 -.200 1. 000 2.400 -.200
RUBIDIUM 20.0 27.0 67.0 1BO.0 220.0 73.0 61.0 -20.0 46.0 110.0 -20.0
SAMARIUM .20 19.00 7.00 119.00 11.00 6.60 6.50 .51 1.90 3.90 .26
SCANOIUM .10 36.40 45.60 27.00 34.10 3a.50 36.90 .71 3.50 7.60 .33
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

t VER 5.0 -5.00 -5.00 -5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00 -5.00
TAlUM 1.0 7.90 1.80 3.ao 3.40 2.40 2.10 -1. 00 -1. 00 1.20 -I. 00

THORIUM .5 11.00 6.00 5.90 6.20 7.60 B.60 1.50 3.40 7.20 .75
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 -2.0 -2.00 -2.00 -2.00 -2.00 -2.00 2.40 -2.00
YTTERBIUM .5 2.60 3.20 7.20 3.50 2.70 2.BO ,90 1,50 3.10 - .SO
lINC • 100.0 -100.0 500.0 6100.0 4600.0 440.0 240.0 -100.0 -100.0 -100.0 -100.0
llRCONIUM 500.0 5BO.0 -500.0 1100.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0

--------
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LUCAS HEIGHTS RESEARCH LABORATORIES NEW ILLAWARRA RD. LUCAS HEIGHTS, NSWBECGUEREL
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OL I 32511 I 32512 I 32513 I 32514 I 32515 I 32510 I 32517 I 32518 32519 I 32520

-----------------------------

ANTIMONY .2 3.90 2.00 4.10 12.00 2.10 5.60 B.90 1.30 1.70 2.40
ARSENIC 2.0 2.40 2. 10 B6.00 460.00 7.20 5.10 '41.00 -2.00 -2.00 -2.00
BARIUM 100.0 -100.0 250.0 7000.0 210.0 5BO.0 -100.0 170.0 -100.0 050.0 540.0
BROMINE 2.0 20.00 18.00 19.00 19.00 2.40 2.00 4.70 4.10 12.00 B.OO
CERIUM 2.0 51. 00 5B.00 75.00 30.00 74.00 18.00 44.00 10.00 79.00 71. 00
CAESIUM 1.0 -1. 00 12.00 5.90 5.10 12.00 1.80 1.60 2.70 16.00 10.00
CHROMIUM 5.0 42.0 63.0 55.0 04.0 72.0 14.0 17.0 15.0 73.0 73.0
COBALT 1.0 2.20 -1.00 171.00 -1. 00 -1. 00 -1.00 -1.00 -1. 00 -1.00 -1.00
EUROPIUM .5 -.50 1.20 1. 00 . 79 1.20 -.50 2.20 -.50 1. 20 1.30
GOLD, ppb 5.0 9.0 -5.0 -5.0 5.5 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFHIUM 1.0 5.00 5.30 0.50 B.60 6.50 4.50 3.40 2.70 0.90 6.20
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 1.300 1. 000 4.400 0.790 .01~ .310 .370 .370 .550 .540
LANTHANUM .5 32.00 38.00 18.00 21. 00 44.00 11.00 27.00 10.00 48.00 44.00
LUTETIUM .2 .35 .43 .40 .45 .70 .30 .46 .21 .83 .73
MOL Y80ENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 -.200 3.800 2.200 2.100 3.900 .440 .270 .030 4.200 4.200
RUBIOIUM 20.0 -20.0 100.0 110.0 120.0 190.0 31.0 22.0 30.0 230.0 230 .0
SAMARIUM .20 3.30 5.80 3.00 4.20 0.90 1. 80 7.70 1.00 8.00 7.20
SCANDIUM .10 5.00 13.50 10.00 12.10 13.60 1.70 5.00 2.80 18.30 18.00
SElENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0.ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TALUM 1.0 1. 40 -1. 00 1.80 1. 40 1.50 1.70 -1.00 -I. 00 1.70 1. 40
THORIUM .5 9.10 12.00 12.00 14.00 13.00 3.30 3.40 3.00 16.00 15.00
m 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 3.00 -2.00 -2.00 2. 10 2.10 5.30 2.10 3.30 -2.00 2.30
URANIUM 2.0 3.00 -2.00 -2.00 2.BO -2.00 -2.00 -2.00 -2.00 2.30 2.80
YTTERBIUM .5 1.70 2.10 2.30 2.00 3.40 1.50 2.60 1. 00 3.90 3.50
mc • 100.0 -100.0 -100.0 460.0 250.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

------ -_...---
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LUCAS HEIGHTS RESEARCH LABORATORIES NEW ILLAWARRA RD, LUCAS HEIGHTS, NSW
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ANTIMONY .2 1.80 5.20 11. 00 1.10 3.80 18.00 .84 2.80 1. 40 4.20
ARSENIC 2.0 -2.00 2.30 610.00 11.00 225.00 535.00 9,10 -2.00 -2.00 -2.00
BARIUM 100.0 500.0 560.0 120.0 290.0 320.0 -100.0 330.0 120.0 140.0 790.0
BROMINE 2.0 8.80 15.00 7.10 -2.00 2.90 64.00 3.90 11. 00 6.60 8.40
CERIUM 2.0 72.00 76.00 42.00 58.00 77 .00 40.00 14.00 35.00 30.00 70.00
CAESIUM 1.0 16.00 11.00 16.00 9.00 33.00 11.00 10,00 4.10 7.10 15,00
CHROMIUM 5.0 67.0 64.0 170.a 310.0 140.0 160.0 190.0 24.0 21.0 72.0
C08ALT 1.0 -1. 00 -1. 00 39.00 53.00 234.00 4.20 45.00 -1. 00 -1. 00 -1,00
EUROPIUM .5 1.40 1.70 2.40 3.00 2,70 1.50 1.50 .70 .54 .82
GOLD, ppb 5.0 -5.0 16.0 -5.0 -5.0 -5.0 9.4 -5.0 -5.0 -5.0 8.4
HAfN IUM 1.0 5.60 7.20 5.80 7.30 5.20 5.90 2.50 5.80 4.40 4.90
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IROH, I .05 .610 .640 17.600 8.050 4.600 12.300 U80 .440 .280 .490
LAHTHANUM .5 51.70 50.00 28.00 43.00 44,00 40.00 10.00 21.00 18.00 44.00
LUTE7lUM .2 .70 .75 .63 .77 .62 .51 .43 .42 .29 ,56
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, I .2 4.000 3.000 1.100 .820 1. 800 1. 400 .410 1. 400 1. 400 4.100
RUBIDIUM 20.0 210.0 180.0 110.0 50.0 130.0 160.0 77 .0 64.0 100,0 220.0
SAMARIUM .20 8.00 7.70 7.70 10.00 11.00 5.30 3.30 3.30 2.70 5.70

_DIUM .10 16.50 14030 29.50 34030 21.10 36.70 45.70 5.10 4.10 14.20
ENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00
TANTALUM 1.0 1.90 1.70 2.20 2.80 3.90 3.10 3.10 -1.00 -1.00 1. 40
THORIUM .5 14.00 13.00 6.40 7.20 7.90 UO .80 6,00 UO 12.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUMGSTEH 2.0 2.80 5.40 -2.00 -2.00 -2.00 -2.00 -2.00 2.20 -2.00 2.50
URANIUM' 2.0 2.80 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 2.00 -2.00 2.70
YTTERBIUM .5 3.40 3.50 2.70 3.10 2.60 2.10 1.70 2.10 1. 40 2.50
mc 100.0 -100.0 -100.0 2000.0 770.0 6900.0 450.0 490.0 -100.0 -100.0 -100.0
lIRCONIUM 500.0 -500.0 -500.0 -500.0 540.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0

-------------- --------- ----------------------------
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AHTIMONY .2 73.60 5.90 43.70 1.60 5.00 7.70 4.90 1. 80 2.10 1. 40
ARSENIC 2.0 20.00 14.00 2590.00 6.70 140.00 150.00 27.00 -2.00 6.60 -2.00
BARIUM 100.0 -100.0 -100.0 -100.0 720.0 -100.0 410.0 690.0 2600.0 530.0 170.0
BROMINE 2.0 19.00 3.10 50.00 4.00 14.00 24.00 B.40 12.00 4040 3.40
CERIUM 2.0 6.00 15.00 5.40 82.00 -2.00 B7.00 68.00 56.00 68.00 67.00
CAESIUM 1.0 -1.00 -1.00 -1. 00 12.00 -I. 00 6.10 10.00 5.80 8.90 3.20
CHROMIUM 5.0 10.0 2B.0 26.0 62.0 5.9 100.0 60.0 75.0 51.0 28.0
COBALT 1.0 1.30 1.30 -1. 00 -I. 00 -1.00 3.40 -1.00 -I. 00 -1.00 -I. 00
EUROPIUM .5 -.50 .77 -.50 1.30 -.50 1. 60 1.30 .B6 1.30 1.10
GOLD, ppb 5.0 130.0 -5.0 -5.0 5.0 10.0 7.4 -5.0 -5.0 -5.0 -5.0
NAFNIUM 1.0 I. 40 3.80 I. 40 5.70 -1. 00 5.70 6.50 13.00 7.30 9.50
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 1.700 1. 000 29.600 .490 5.650 7.170 1. 000 .570 .830 .380
LANTHANUM .5 3.30 9.40 3.50 50.50 1.10 63.80 45.00 36.00 43.00 42.00
LUTETIUM .2 -.20 -.20 -.20 .64 - .20 .68 .50 .57 .68 .66
MOLYBDENUM 5.0 6.4 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, , .2 -.200 -.200 -.200 4.400 -.200 4.800 2.400 I. 100 3.500 1.200
RUBIDIUM 20.0 -20.0 -20.0 64.0 200.0 -20.0 220.0 170.0 52.0 220.0 68.0
SAMARIUM .20 .53 1. 90 1.10 7.90 .27 8.80 6.30 5.10 6.80 6.90
SCANDIUM .10 1.50 7.70 8.70 14.00 1.70 21.50 12.30 8.40 12.80 5.70_NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

ER 5.0 69.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 -1. 00 -1.00 -1.00 1.20 -1.00 1. 40 1.20 1. 50 1.70 I. 40
THORIUM .5 2.40 6.60 2.30 13.00 1. 40 14.00 10.00 II.M 12.00 8.50
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 5.90 -2.00 -2.00 -2.00 -2.00 -2.00 5.70 2.30 22.00 2.10
URANIUM 2.0 -2.00 2.60 -2.00 3.10 -2.00 -2.00 -2.00 2.50 2.10 -2.00
YTTERBIUM .5 -.50 .55 -.50 3.10 -.50 3.00 2.40 2.60 3.20 3.30•mc 100.0 230.0 180.0 240.0 -100.0 110.0 150.0 -100.0 -100.0 -100.0 -100.0
lIRCOHIUH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

------------- -----------------------------------
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LUCAS HEIGHTS RESEARCH LA80Rp,TOAIES NEW ILLAWA,AAA RD. LUCAS HEIGHTS, NSWBECGUEREL
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ANTIMONY .2 1.20 1.50 2.10 .76 1.30 10.00 6.30 7.40 5.10 .27
ARSENIC 2.0 -2.00 -2.00 2.90 -2.00 -2.00 487.00 742.00 37.00 130.00 3.80
BARIUM 100.0 -100.0 410.0 410.0 350.0 460.0 -100.0 220.0 -100.0 -100.0 660.0
BROMINE 2.0 B.10 4.40 5.\0 2.80 4.90 35.00 \9.00 36.00 69.00 -2.00
CERIUM 2.0 17.00 75.00 78.00 60.00 56.00 8.40 61. 00 72.00 45.00 B4.00
CAESIUM 1.0 2.40 14.00 18.00 12.00 14.00 3.50 10.00 8.10 10.00 10.00
CHROMIUM 5.0 11.0 48.0 60.0 44.0 82.0 2540.0 200.0 210.0 220.0 310.0
COBALT 1.0 -I. 00 -1. 00 -1.00 -1. 00 -I. 00 33.DO 27.00 3.BO 12.00 33.00
EUROPIUM .5 -.50 1. 40 1.50 1.20 1.00 1. 00 2.70 2.20 1.90 1.10
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 230.0
HAfNIUM 1.0 5.60 6.BO 6.40 8.00 5.80 1.40 7.20 9.00 7.20 8.00
IRIDIUM, pob 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0
IRON, I .05 .270 .580 .670 .400 .530 18.000 13.000 9.120 17.800 5.530
LANTHANUM .5 10.00 48.00 49.00 37.00 34.00 5.20 44.00 51.20 30.00 46.00
LUTETIUM .2 .27 .76 .76 .69 .64 .30 .78 .74 .68 .58
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0
POTASSIUM, I .2 .500 3.700 4.200 3.100 4.100 -.200 2.800 1.900 1.100 1. 500
RUBIDIUM 20.0 31.0 180.0 210.0 150.0 200.0 43.0 230.0 120.0 130.0 82.0
SAMARIUM .20 1.60 7.80 B.30 6.40 5.50 3.10 10.00 10.00 7.40 7.50
SCANDIUM .10 2.40 14.70 17.30 11.10 IUD 39.10 33.30 33.BO 37.20 12.90

t NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TNTALUM 1.0 -I. 00 1.80 1.20 1.60 1.10 -I. 00 2.50 3.90 3.30 2.40
THORIUM .5 2.90 13.00 14.00 10.00 9.20 2.40 B.40 9.30 8.50 16.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 5.50
URAN IUM 2.0 -2.00 2.30 -2.00 2.00 2.40 -2.00 -2.00 -2.00 -2.00 3.20
YTTERBIUM .5 1.30 3.60 3.50 3.40 3.10 1.30 3.40 3,40 3.10 2.50

•
lINC 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 600.0 330.0 200.0 240.0 100.0
mCOMIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 700.0 530,0 -500.0

---------- ---------
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DL I 32551 I 32552 I 32553 I 32554 I 32SS5 I 32556 I 32557 I 3255B I 32559 I 32560

--------------------

ANTIMONY .2 .27 .46 1. 40 1.70 1.30 3.40 B.60 5,JO 7.BO 2.20
ARSENIC 2.0 3.10 10.00 42.00 UO 9.20 B5.00 94.00 19.00 3,40 4B.00
BARIUM 100.0 160.0 130.0 -100.0 IBO.O 160.0 170.0 120.0 170.0 210.0 310.0
BROMINE 2.0 19.00 2B.00 34.00 17.00 12.00 34.00 35.00 19.00 5.50 3B.00
CERIUM 2.0 47.00 4B.00 58.00 95.00 45.00 54.00 56.00 72.00 74.00 42.00
CAESIUM 1.0 6.70 10.00 10.00 11.00 7.10 6.00 13.00 7.BO B.30 6.70
CHROMIUM 5.0 260.0 2BO.0 330,0 190.0 240.0 350.0 260.0 240,0 240,0 230.0
COBALT 1.0 6.60 14.00 6.40 26.00 B.OO 5.00 3.90 11. 00 7,40 16.00
EUROPIUM .5 1. 90 1.80 2.30 2.40 2.50 2.10 1. BO 2.80 3.50 1. 60
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0
HAfNIUM 1.0 7.60 7.70 B.20 7.00 7.50 8.40 8.00 8.40 UO 7,90
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0 -20.0
IRON, t .05 13.700 13.000 12.200 11.900 15.600 15.400 12.000 12.200 10.800 12.400
LANTHANUM .5 26.00 36.00 42.00 68.40 30.00 35.00 37 .00 51.80 69.60 30.00
LUTETIUM .2 .70 .65 .67 .70 .67 .67 .61 ,69 .73 .69
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0
POTASSIUM, \ .2 .910 .460 1.300 1. 800 1. J00 1.100 2.400 LOOO 1. 200 !.l00
RUBIDIUM 20.0 59.0 71.0 9B.0 150.0 93.0 91.0 1BO.0 130.0 110.0 96.0
SAMARIUM .20 6.80 6.70 B.90 9.20 7.90 8.60 8.50 11. 00 13.00 5.90
SCANOIUM .10 35.80 33.70 33.60 32.10 33.50 39.10 40.60 29.60 32.50 41.50
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0_ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TALUM 1.0 2.90 3.00 3.40 UO 3.60 3.70 3.90 4,60 2.90 2.90
THORIUM .5 7.60 8.00 9.20 8.80 7.80 8.10 9.20 9.00 8. SO 9,00
TIH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 '2.00 -2,00 -2.00
YTTERBIUM .5 3.10 2.90 3.00 3.30 UO UO 3.00 3.50 3.30 3,30
mc • 100.0 150.0 260.0 200.0 170.0 260.0 410.0 190.0 370.0 190.0 180.0
llRCONIUM 500.0 -500.0 -500.0 -500.0 550.0 -500.0 -500.0 750,0 -500.0 630.0 -500.0

-------- ----------------
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32567 I 32568 I 32569 I 32570

ANTIMONY .2 4.80 4.70 11.00 6.30 UO 9.00 3.80 3.40 3.70 1.20
ARSENIC 2.0 50.00 47.DO 140.00 99.00 43.00 140.00 58.00 12.00 10.00 16.00
8ARIUM 100.0 -100.0 -100.0 120.0 130.0 360.0 270.0 160.0 310.0 -100.0 130.0
8ROMINE 2.0 50.00 38.00 49.00 16.00 34.00 30.00 11. 00 2.20 7,10 6.00
CERIUM 2.0 56.00 66.00 65.00 54.00 65.00 54.00 97. 00 73.00 79.00 120.00
CAESIUM 1.0 7.40 7.50 5.40 5.80 11. 00 7.70 12.00 18.00 5.00 14.00
CHROMIUM 5.0 230.0 210.0 220.0 250.0 250.0 210.0 120.0 160.0 300.0 290.0
C08ALT 1.0 5.40 3.00 1. 00 1.20 3.10 2.40 2.10 19.00 19.00 12.00
EUROPIUM .5 1.20 1. 00 1.10 .89 2.00 1.20 2.50 1. 80 1.70 4.10
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAfNIUM 1.0 8.60 8.70 5.20 4.90 8.30 7.60 8.60 7.50 8.50 10.00
lRIDlUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0 -20.0
IRON, I .05 6.780 12.400 17.900 3.500 15.600 12.000 9.200 5.500 6.930 2.200
LANTHANUM .5 28.00 37.00 33.00 28.00 31.00 27.00 48.00 36.00 38.00 53.60
LUTETIUM .2 .58 .63 .38 .33 .49 .45 .93 .69 .57 1.00
MOL Y8DEHUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, I .2 ,590 1.100 l.300 ,700 1.800 l.300 1.800 1.800 .560 1.900
RUBIDIUM 20.0 38.0 92.0 120.0 81.0 110.0 130.0 120.0 130.0 44.0 97.0
SAMARIUM .20 6.00 5.90 7.10 5.20 8.50 5.90 11. 00 8.50 8.70 17.00

IDIUH .10 23.10 34.80 36.90 11. 00 52.00 37.50 30.30 27,10 27.90 36,20
NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

LVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 2.60 3.60 2.60 2.30 2,40 2.60 UO 2.40 3.80 4.00
THORIUM .5 8.40 10.00 8.60 5.60 6.70 7,40 12.00 UO 6.50 12.00
TIH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2,00 2.90 -2.00 -2.00 -2.00 -2,00 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 2.30 -2.00 -2.00 -2.00 -2.00
YTTER8nIM ,5 3.00 3.50 2.10 1. 60 2.80 2.60 4060 3.90 3.10 5.10
mc 100.0 -100.0 120.0 140.0 -100.0 180.0 220.0 150.0 180.0 300.0 -100.0
lIRCONIUH 500.0 -500.0 550.0 -500.0 -500.0 550.0 -500.0 -500.0 520.0 -500.0 730.0

----- --------------------
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ANTIMONY .2 2.90 15.00 23.20 38.70 17.00 8.60 6.70 4.90 3.BO 3.90
ARSENIC 2.0 140.00 6.30 79.00 84.00 56.00 13 .00 6.50 2.30 -2.00 20.00
BARIUM 100.0 160.0 340.0 490.0 140.0 200.0 320.0 390.0 540.0 400.0 210.0
BROMINE 2.0 15.00 2. La 28.00 12.00 5.60 2.10 18.00 12.00 12.00 -2.00
CERIUM 2.0 63.00 190.00 92.00 56.00 72.00 47.00 14.00 120.00 100.00 53.00
CAESIUM 1.0 4.20 13.00 7.10 8.10 10.00 20.00 5.30 12.00 10.00 3.00
CHROMIUM 5.0 260.0 280.0 190.0 190.0 180.0 120.0 1860.0 B9.0 120.0 31.0
COBALT 1.0 3.10 1.60 3.50 10.00 25.00 12.00 42.00 -I. 00 -I. 00 303.00
EUROPIUM .5 I. 80 3.00 1.60 1.60 2.70 1.30 -.50 1.60 1.50 .70
GOLO, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 7.8 -5.0
HAFNIUM 1.0 6.60 9.20 7.90 6.40 8.30 5.80 2.00 9.10 6.80 3.40
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON. , .05 25.200 1.700 8.090 19.600 5.620 1.700 8.070 .730 ,360 21.800
LANTHAHUM .5 32.00 110.00 50.00 28.00 34.00 22.00 6.50 62.50 56.80 29.00
LUTETIUM .2 .64 .82 .63 .57 .63 .48 .26 .91 .93 .23
MOLYBOENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0
POTASSIUM. , .2 .400 3.100 I. 900 .540 .800 1.700 1.500 3.600 2.800 .800
RUBIOIUM 20.0 74.0 200.0 130.0 72.0 45.0 130.0 97.0 200,0 180.0 BI.O
SAMARIUM .20 8.30 18.00 9.20 6.70 10.00 5.40 1.20 11. 00 11.00 4.70
SCANOIUM .10 46.30 42.20 28.70 43.90 46.10 21.10 32.70 14.40 15.50 7.30

.NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TANTALUM 1.0 1.90 2.90 3.00 2.70 3.20 I. 80 -I. 00 3.00 2.90 1.10
THORIUM .5 7.30 15.00 12.00 B.30 7.20 9.10 8.20 19.00 14,00 7.90
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 4.40 -2.00 -2.00 -2.00 -2.00 -2.00 2.60 -2.00
URAMIUM 2.0 -2.00 4.10 2.00 -2.00 -2.00 -2.00 -2.00 3.00 5,10 -2.00
YTTERBI~M .5 3.60 4.60 3.40 3.20 3.50 2.50 1.30 4.60 4.60 1.50
mc 100.0 120.0 -100.0 250.0 590.0 720.0 190.0 150,0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 560.0 -500.0 510.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

---------~----
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DL I 32581 I 32582 I 32583 I 32584 I 32585 I 32586 I 3258T I 32588 I 32589 I 32590

-----------------------------------------------------

ANTIMONY .2 2. 10 3.00 4.40 3.00 2.60 2.80 3.00 3.90 1.50 1.20
ARSENIC 2.0 3.30 7.00 2.40 30.00 150.00 42.00 6.80 5.20 -2.00 -2.00
8ARIUM 100.0 420.0 220.0 250.0 -100.0 -100.0 250.0 250.0 240,0 200.0 -100.0
8ROMINE 2.0 6.90 6.70 4030 5.30 20.00 -2.00 11. 00 34.00 8.90 -2.00
CERIUM 2.0 234.00 190.00 203.00 53.00 59.00 100.00 81. 00 34.00 47.00 -2.00
CAESIUM LO 3.00 10.00 19.00 7.80 7.60 12.00 11. 00 7,00 3.80 -LOO
CHROMIUM 5.0 210.0 330.0 250.0 240,0 310.0 180.0 260.0 210.0 23.0 -5.0
C08ALT LO 3.20 14.00 6.50 20.00 6.70 54.00 4.10 27.00 -1,00 -1,00
EUROPIUM .5 8.60 6.60 6.00 2.60 2.00 4. 10 3.50 .76 .80 -.50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 13.00 14.00 13.00 8.60 7.80 6.90 10.00 3.90 9.30 -LOO
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -10.0 -20,0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 .910 2.200 2.200 15.300 21. 600 2.800 4.100 6,650 .310 .120
LANTHANUM .5 118.00 91.70 101. DO 26.00 15.00 51.20 30.00 17.00 23.00 -.50
LUTETIUM .2 .86 .77 .65 .74 .63 .69 .92 .43 .45 -.20
MOLY8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, , .2 -.200 1.300 3.200 1.200 .510 1.300 1. 000 1.100 1. 000 -.200
RU8IDIUM 20.0 -20.0 87.0 180.0 110.0 110.0 93.0 87.0 86.0 64.0 -20.0
SAMARIUM .20 31. 00 22.60 20.90 10.00 9.50 16.00 14.00 3.80 4.40 -.20
SCANDIUM .10 35.50 31. 80 26.10 55.60 48.90 28.80 80.10 21.30 4.30 .14

~NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TANTALUM 1.0 8.50 8.00 6.60 2.30 2.80 3.l0 4.50 1.10 1.10 -1.00
THORIUM .5 12.00 lLOO 11. 00 10.00 6.80 7,60 7.40 7.10 6.50 -.50
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -1.00 -2.00 -2.00 -2.00 2.00 -2.00
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
YTTER8IUM .5 4.60 4030 3.70 4.20 3.90 3.90 5.20 1.30 2.40 -.50
mc

,
100.0 150.0 240.0 -100.0 130.0 270.0 500.0 180.0 180.0 -100.0 -100.0

ZIRCONIUM 500.0 1000.0 610.0 580.0 -500.0 -500.0 . 500.0 560.0 -500.0 -500.0 -500.0

------------- -----
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eHENT-Di:-, 32591 , 32592 I 32593 I 32594 I 32595 I 32596 32591 I 32598 I 32599 I 32600

-------------------- -----~--

AH1lMONY .2 1.60 24.30 21.90 11. 00 1.50 3.10 6.80 1.70 1.60 2.80
ARSENIC 2.0 -2.00 98.00 401.00 130.00 26.00 3.80 12.00 -2.00 -2.00 298.00
BARIUM 100.0 -100.0 310.0 240.0 180.0 230.0 390.0 370.0 400.0 -100.0 530.0
BROMINE 2.0 -2.00 3.40 48.00 14.00 5.80 4.80 5.60 13.00 6.50 -2.00
CERIUM 2.0 2.20 15.00 55.00 35.00 89.00 14.00 69.00 100.00 21.00 36.00
CAESIUM 1.0 -1. 00 12.00 4.30 3.30 8.50 13.00 10.00 16.00 2.40 -1. 00
CHROMIUM 5.0 8.7 110.0 10,0 29.0 52.0 56.0 50.0 66.0 17.0 47.0
COBALT 1.0 -I. 00 UO 25.00 -1.00 2.90 -1.00 -1. 00 1. 60 -1.00 16.00
EUROPIUM .5 -.50 1.10 .70 .73 1.60 1. 40 1. 40 1. 60 -.50 1. 00
GOLO, ppb 5.0 -5.0 8.3 -5.0 -5.0 -5.0 -5.0 6.3 -5.0 -5.0 230.0
HAfNIUM 1.0 UO 5.60 3.90 3.60 9.30 6.10 4.10 6.00 10.00 2.60
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 .100 6.890 12.200 2.900 2.900 .520 .430 .600 .610 4.400
LANTHANUM .5 1.20 36.00 19.00 18.00 51.00 40.00 45.00 51.50 14.00 14.00
LUTETIUM .2 -.20 .62 .30 .24 .73 .64 .47 .73 .37 .32
MOLY60ENUM 5.0 -5.0 -13.0 -5.0 -5.0 -28.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 -.200 3.100 .600 1. 000 1.300 3.300 3.000 3.600 .660 1.500
RUBIOIUM 20.0 -20.0 160.0 61.0 61.0 140.0 160.0 190.0 220.0 34.0 46.0
SAMARIUM .20 .27 7.20 3.60 3.40 8.60 8.20 7,40 10.00 2.60 4.20
SCANOIUM .10 .30 14.10 5.70 4.20 34.90 13.80 12.40 15.40 3.20 12.60

~NIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
fR 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TANTALUM 1.0 -1. 00 1. 40 1.30 -1. 00 9.00 1.40 -I. 00 -1.00 -I. 00 -1. 00
THORIUM ,5 - .50 14.00 7.40 5.50 30.00 11.00 6.60 15.00 6.70 1. 90
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 2.90 3.20 4.60 -2.00 5.20 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 6.80 2.20 -2.00 16.00 -2.00 -2.00 2.40 -2.00 -2.00
YTTERBIUM .5 -.50 3.40 1.30 1.30 4.00 3.10 2.40 3.10 1.80 1.10
ZINC • 100.0 -100.0 640.0 170.0 130.0 1100.0 -100.0 130.0 -100.0 -100.0 620.0
lIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

--------- --------------------------------------
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.EMENT
---------------------------------------------------

OL # 3260 1 # 32602 I 32603 I 32604 I 32605 I 32606 I 32607 I 3260B I 32609 I 32610

-------- ---------------------------------------

ANIIMONY .2 13.00 3.20 1.00 1.60 3.30 7.BO 3.10 1.30 .75 1.00
ARSENIC 2.0 64.00 36.00 -2.00 2.00 44 .00 233.00 92 .00 -2.00 19.00 17.00
BARIUM 100.0 210.0 150.0 510.0 4BO.0 120.0 1300.0 100.0 -100.0 -100.0 -100.0
BROMINE 2.0 40.00 10.00 4.10 5.20 17.00 59.00 15.00 -2.00 4.50 69.00
CER rUM 2.0 45.00 52.00 160.00 96.00 66.00 27.00 6.20 3.70 72.00 57.00
CAESIUM 1.0 4.60 3.50 11. 00 15.00 7.90 6.90 -1. 00 -1,00 11. 00 7.00
CHROMIUM 5.0 46.0 47.0 64.0 59.0 67.0 7B.0 2B.0 15,0 330.0 511. 0
COBAlT 1.0 3.00 B.90 -1.00 1.60 -1.00 56.00 2.90 -1. 00 12.00 6, 10
EUROPIUM .5 .70 .75 • 2.10 1.30 1.40 -.50 -.50 -.50 2.20 1.30
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5,0 -5.0
HAFHIUM 1.0 6.90 4.40 7.20 6.40 7.00 4.70 2.50 4,60 8.50 10.00
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, \ .05 4.BOO 5.080 .600 .890 1.300 2B.300 10.000 ,200 9.650 15.800
LANTHANUM .5 23.00 27.00 B8.30 4B.00 34.00 8.20 3.60 1.80 40.00 26,00
LUTETIUM .2 .45 .31 .70 .78 .60 .27 -.20 -.20 .63 .59
MOLYBOENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0
POTASSIUM, , .2 1.200 .BBO 3.600 3.700 2.200 -.200 -.200 - .200 .B40 -.400
RUBIDIUM 20.0 66.0 42.0 1BO.0 200.0 96.0 59.0 23.0 -20.0 71.0 53.0
SAMARIUM .20 3.40 5.00 13.00 9.00 7.20 1.90 .76 .50 B.30 6.30
SCANDIUM .10 9.20 B.60 12.90 14.40 14.10 3.60 .76 .46 37.90 61.90
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 5.2 -5.0 -5.0 -5.0 -5.0

t VER 5.0 -5.00 -5.00 -5.00 -5.00 21.00 -5.00 -5.00 -5.00 -5.00 -5.00
NTALUM 1.0 1. 30 -1.00 3.20 1.00 1.30 -1.00 -1.00 -1.00 2.70 2.BO

THORIUM .5 10.00 10.00 15.00 15.00 13.00 5.10 !.50 1.20 7.10 B.OO
TlH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 7.60 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2,00 -2.00 -2.00
URANIUM 2.0 -2.00 3.10 -2.00 -2.00 -2.00 -2,00 -2.00 -2.00 '2.00 -2.00
YIlERBIUM .5 2.20 1.60 3.70 3.90 2.BO 1.70 ,73 1.10 3.BO 3.50
mc • 100.0 130.0 -100.0 250.0160.0 -100.0 -100,0 6BO,0 -100.0 -100.0 150.0
1lRCONIUH 500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 580,0

----------------------------------------------------------------------
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---------------- -----eEMENT OL I 32611 32612 I 32613 I 32614 I 32615 I 32616 I 32617 I 3261B I 32619 I 32620

-----

ANTIMONY .2 17.00 9,40 6.80 25.60 49.60 1.20 1.80 1.60 9.40 13.60
ARSENIC 2.0 16.00 180.00 37.00 62.00 150.00 110.00 12.00 4.40 5.20 26.00
BARIUM 100.0 180.0 110.0 -100.0 200.0 -100.0 -100.0 -100.0 460.0 140.0 290.0
BROMINE 2.0 2.10 16.00 14.00 15.00 10.00 5.90 5.10 -2.00 3.30 4.60
CERIUM 1.0 111.00 11,00 37.00 12.00 36.00 5s.o0 274.00 26.00 56.00 91. 00
CAESIUM 1.0 16.00 B.70 4.70 4.60 8.40 7.20 8.60 17 .00 5.BO 11. 00
CHROMIUM 5.0 280.0 1560.0 611.0 2840.0 360.0 751. 0 360.0 260.0 290.0 260.0
COBALT 1.0 1.50 4.80 1.60 6.50 5.BO 7.10 1.50 4.60 -1.00 6.10
EUROPIUM .5 6.80 1.50 !.10 .87 1.20 1.90 13.00 .77 .67 2.70
GOLD. ppb 5.0 -5.0 11.0 -5.0 -5.0 -5.0 18.0 -5.0 18.0 30.0 -5.0
HAfNIUM 1.0 8.20 7.40 11,00 3,20 7.80 8.80 11. 00 6.30 9.10 8.80
IRIDIUM, ppb 20.0 -20.0 -10.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -10.0 -20.0
IRON, I .05 1.200 13.200 6.940 11.800 19.200 11.200 2,300 1.700 .620 3.100
LANTHANUH .5 106.00 5.40 17.00 6.70 22.00 26.00 129.00 13.00 33.00 50.00
LUTETIUM .2 1.30 .5B .59 .16 .48 .63 !.10 .68 .66 .60
MOLYBOENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUH, I .2 1.500 1.700 .900 .840 2.000 -0.1 -0.2 3.500 .620 2.100
RUBIOIUH 20.0 140.0 140.0 BB.O 49.0 190.0 79.0 71.0 180.0 73.0 210.0
SAHARIUM .20 33.40 5.00 5.40 3.90 5.70 B.20 56.80 3.30 5.40 10.00
SCANDIUM .10 35.50 52.20 88.20 121.00 45.10 83.70 5s.o0 2B.10 19.50 33.40
SELENIUH 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0em 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TALUH 1.0 3.10 1.10 4.10 -1.00 3.10 3.40 6.30 I. 60 UO 2.90
THORIUM .5 IB.OO 10.00 13.00 5.70 10.00 8.70 8.70 18.00 11. 00 B.40
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -1.00 -1.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -1.00 14.00
URANIUH 1,0 -2.00 -2.00 -1.00 -2.00 -2.00 -2,00 -2.00 2.90 3.30 -2.00
YTTERBIUH .5 7.00 3.40 3.30 1.90 2.90 3.70 6.40 3.60 3.50 3.20
mc • 100.0 680.0 420.0 420.0 450.0 470.0 260.0 180.0 110.0 130.0 190.0
ZIRCONIUM 500.0 500.0 -500.0 -500.0 -500.0 -500.0 610.0 930.0 -500.0 -500.0 -500.0

-------------------- ------
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eMENT ----------------------------------------------------------------
DL I 32621 I 32622 I 32623 I 32624 I 32625 I 32626 I 32627 I 32628 I 32629 I 32630

--------------------------------------------------------

ANTIMONY .2 6.70 11.00 3.10 2.40 2.40 1.70 3.00 12.00 4020 9.10
ARSENIC 2.0 22 .00 14.00 20.00 208.00 36.00 10.00 16.00 33,00 6.80 64.00
BARIUM 100.0 -100.0 450.0 210.0 -100.0 -100.0 150.0 190.0 520.0 350.0 290.0
BROMINE 2.0 6.70 UO 7.80 6.70 1.90 5.10 -2.00 "'A 4.20 2. JO
CERIUM 2.0 230.00 130.00 120.00 B2.00 97.00 46.00 55.00 110.00 83.00 74.00
CAESIUM 1.0 10.00 12.00 11. 00 5.40 8.10 6.60 6.20 24.00 17.00 16.00
CNROMIUM 5.0 280.0 220.0 210.0 160.0 390.0 210.0 160.0 81.0 340.0 210.0
COBALT 1.0 14.00 1. 80 4.10 2.50 4.60 1.90 16.00 14.00 16.00 90,00
EUROPIUM .1 4.80 3.70 2.80 2.60 2.70 1.30 1. 90 1. 40 2.00 1. 60
GOLD, ppb 5.0 -1.0 -1.0 -5.0 -1.0 -1.0 -1.0 11.0 -5. a -1.0 -1.0
HAFNIUM 1.0 5.70 B.90 10,00 8.00 10.00 10.00 8.10 8.50 7.50 8,10
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20. a -20.0 -20,0
IRON, \ .05 4.400 .870 3.900 11.500 4.800 1. 400 5.130 2.000 4.000 7.510
LANTHANUM .5 109.00 67.30 69.50 39.00 50.60 22.00 29.00 61. 00 39.00 35,00
LUTETIUM .2 .48 .76 .68 .54 .77 .62 .55 .77 .60 .67
MOLYBOENUM 1.0 -5.0 -5.0 -5.0 -5.0 -1.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, \ .2 -0.2 2.600 .650 -0.2 .530 -.200 -0.2 3.400 1. 900 1.500
RU8IOIUM 20.0 120.0 210.0 84.0 51.0 50.0 42.0 35.0 220.0 150.0 140.a
SAMARIUM ..20 20.00 17.00 12.00 11. 00 12.00 5.10 7.30 8.40 9.20 8.10
SCANDIUM .10 49.20 39.70 46.70 41.50 50.00 39.10 32.30 13.00 29.40 33.60_NIUM 5.0 -5.0 -5.0 -1.0 -5.0 -5.0 -5.0 -5.0 -1.0 -5.0 -5.0

ER 5.0 -1.00 -5.00 -5.00 -5.00 -5.00 -5.00 -1.00 -1.00 -5.00 -5.00
TANTALUM 1.0 1. 80 2.80 UO 3.00 2.90 3.00 2.40 3.90 3.00 3.60
THORIUM .5 6.30 10.00 11. 00 7.60 11. 00 10.00 7.10 14.00 7.40 7.60
TIN 500.0 -500.0 -500.0 -500.0 -100.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 -2.00 2.00 -2.00 -2.00 -2.00 3,80 -2. 00 -2.00
YTTERBIUM .5 3.10 4.10 3.70 3.30 4.20 3.40 3. j 0 3.90 3.30 3.60
lINC • 100.0 680.0 120.0 230.0 250.0 290.0 220.0 530.0 330.0 260.0 100.0
IIRCONIUM 500.0 -500.0 780.0 550.0 -500.0 830.0 -500.0 -500.0 -500.0 550.0 -\00.0

------------------------------------
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DL • 32631 I 32632 • 32633 I 32634 I 32635 I 32636 I 32637 I 32638 I 32639 32640

------- ------------------------

ANTINONY .2 7.80 4.60 4.20 I. 80 22 .20 44 .60 22.60 .49 LSO 2.00
ARSENIC 2.0 26.00 12.00 26.00 48.00 140.00 120.00 91.00 5.60 -2.00 2.00
BARIUM 100.0 320.0 200.0 -100.0 140.0 -100.0 320.0 130.0 160.0 460.0 -100.0
BROMINE 2.0 10.00 14.00 5.00 -2.00 5.BO 6.30 -2.00 19.00 4.00 24.00
CERIUM 2.0 100.00 95.00 82.00 71. 00 63.00 73.00 59.00 15.00 93.00 44.00
CAESIUM 1.0 15.00 8.00 15.00 11.00 10.00 20.00 12.00 8.00 11,00 1.30
CNROMIUM 5.0 150.0 250.0 150.0 230.0 100.0 200.0 160.0 785.0 60,0 42.0
C08ALT 1.0 16.00 25.00 43.00 76.00 54.00 20.00 100.00 33.00 -1.00 -1. 00
EUROPIUM .5 LSO 2.60 2,00 2.90 2.20 I. 00 2.70 .57 1.20 LSO
GOLD, ppb 5.0 10.0 -5.0 -5.0 -5.0 -5.0 44.0 -5.0 -5.0 -5.0 7.0
HAFNIUM 1.0 6.10 11.00 7.50 6.70 5.70 7.30 10.00 2.30 11.00 8.50
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 3.700 6.990 8.380 9,710 9.640 9.380 1.900 4.000 .450 1. 800
LANTHANUM .5 47.00 46.00 44.00 33.00 33.00 34.00 30.00 6.90 48.00 22.00
LUTETIUM .2 .57 .76 .64 .62 .42 ,65 .72 .44 .90 ,61
MOLYBOENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, , .2 2.300 1.000 .590 .770 .740 2.900 -0.20 .610 3.000 -.200
RUBIDIUM 20.0 150.0 98.0 82.0 67.0 82.0 220.0 21.0 84.0 190.0 -20.0
SAMARIUM .20 B.OO 12.00 9.00 11.00 8.40 6.70 9.20 1.80 8.90 5.50
SCANOIUM .10 24.50 30.40 36.80 36.80 2UO 32.40 41. 40 40.80 12.50 4.90

_KIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TANTALUM 1.0 1. 90 3.30 2.50 2.60 2.20 2.70 3.40 -I. 00 2.00 -I. 00
TNORIUM .5 10.00 12.00 8.70 6.10 7.10 6.60 10.00 3.80 18.00 16.00
m 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 2.80
URANIUM 2.0 2. 10 -2.00 -2.00 -2,00 -2.00 -2.00 2.80 -2.00 2.10 3.00
YTTERBIWM .5 3.10 4.40 4.00 3.80 2.70 3.30 4.20 2.70 4.60 3.10
me 100.0 140.0 330.0 340.0 3BO.0 530.0 130,0 1600,0 190.0 -100.0 100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 570.0 -500.0 -500.0 -500.0

-------------------------------------------------------
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I 32641 I 32642 I 32643 I 32644 I 32645 -----32646 I 32647 I 3264B I 32649 I 32650

ANTIMONY .2 2.70 3.50 5.30 4.60 .64 .85 l. 60 .44 .49 .25
ARSENIC 2.0 14.00 13.00 12.00 33.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
BARIUM 100.0 390.0 370.0 720.0 250.0 180.0 310.0 600.0 -100.0 460.0 460.0
BROMINE 2.0 -2.00 2.40 2.60 -2.00 -2.00 7.30 7.40 7.20 12.00 -2.00
CERIUM 2.0 83.00 150.00 140.00 110.00 51.00 44.00 79.00 44.00 100.00 66.00
CAESIUM l.0 19.00 25.00 32.00 43.00 3.40 5.10 10.00 1.50 5.50 15.00
CNROMIUM 5.0 250.0 430.0 320.0 310.0 20.0 42.0 6l.0 12.0 39.0 420.0
COBALT l.0 3.00 36.00 123.00 62.00 1.50 -l.00 -l. 00 -l. 00 -l. 00 2l. 00
EUROPIUM .5 1.40 4.50 5.20 4.80 .69 1.10 l. 60 .75 1.30 .71
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 6.3 -5.0 -5.0 -5.0 -5.0 53.0
NAFNIUM 1.0 7.30 12.00 10.00 9.10 7.70 9.20 7.90 12.00 12.00 7.50
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 .580 1.700 3.400 40400 .360 .480 .470 .410 .470 4.000
LANTHANUM .5 47,00 86.50 77.20 65.30 28.00 31.00 47.00 25.00 57.l0 34.00
LUTETIUM .2 1.00 .60 .74 .55 .51 .69 .B3 .43 1.00 .41
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, , .2 3.000 2.400 2.300 2.400 l.200 2.300 3.300 .550 2.000 1. 700
RUBIDIUM 20.0 160.0 250.0 190.0 200.0 67.0 130.0 200.0 27,0 110.0 180.0
SAMARIUM .20 9.00 16.00 18.00 16.00 5.10 5.30 9.40 4.40 10.00 6.90
SCANDIUM .10 11.70 33.30 32.70 26.40 4.40 9.20 13.60 2.70 B,BO 10.70

.EHlUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TANTALUM 1.0 1.90 5.90 7.10 5.90 1. 40 1.20 l. 80 -1. 00 -l.00 3.70
THORIUM .5 12.00 10.00 10.00 8.30 7,40 10.00 10.00 5.30 13.00 13.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 3.40 -2.00 -2.00 -2.00 2.90 -2.00 -2.00 2.30 7.20
URANIUM 2.0 3.00 -2.00 -2.00 -2.00 3.00 3.40 2.70 -2.00 -2.00 2.90
YTTERB IVM .5 4.60 2.90 3.40 2.60 2.40 3.00 3.50 1,90 4.40 l. 80
lINC 100,0 -100.0 590.0 1300.0 1400.0 -100.0 -100.0 -100.0 -100.0 -100.0 120.0
ZIRCONIUM 500.0 -500.0 660.0 770.0 540.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0

------- -----.
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DL I 32651 I 32652 I 32653 I 32654 32655 I 32656 I 32657 I 32658 I 32659 I 32660
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AHTlMON~ .2 .62 .61 ,29 .38 .75 LOO .63 1. 60 1.20 .76
ARSEN IC 2.0 -2.00 -2.00 -2.00 4.70 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
BARIUM 100.0 690.0 760.0 -100.0 460.0 570.0 580.0 640.0 530.0 510.0 310.0
8ROMINE 2.0 9.40 6.30 4.50 2.40 3.20 8.70 4.60 UO 8.60 14.00
CERIUM 2.0 65.00 81. 00 35.00 87.00 72 .00 89.00 200.00 70.00 79.00 35.00
CAESIUM 1.0 11.00 9.20 -1. 00 5.50 10.00 12.00 10,00 13.00 13.00 4.50
CNROMIUM 5.0 84.0 59.0 8.4 32.0 51.0 73.0 95.0 79.0 63.0 29.0
COBALT 1.0 -LOO -1.00 1. 20 8.20 1.40 -I. 00 1.70 -I. 00 1,50 1.00
EUROPIUM .5 1.10 1.50 -.50 1.90 1. 40 1. 40 5.80 1. 60 1.50 ,74
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5,0
HAfNIUM 1.0 8.60 B.10 1.30 13.00 7.60 7.10 8,50 1.40 1.20 8.50
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 .580 .470 .250 .620 .540 .670 ,580 .640 .810 .390
LANTHANUM .5 40.00 50,20 20.00 73.00 53.40 57.20 133,00 51.50 52.80 24.00
LUTETIUM .2 .94 .84 .33 .B4 .91 .86 1. 00 .88 .86 .72
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, , .2 5.000 3.400 .210 2.100 3.600 4.600 4.100 3.600 3.800 2.000
RU8IOIUM 20.0 250.0 180.0 -20.0 140.0 210.0 250.0 230.0 210.0 220.0 130.0
SAMARIUM .20 6.90 9.10 3.00 11. 00 9.40 9.00 33.70 9.20 10.00 3.90
SCANDIUM .10 18.00 13.00 1. 60 7.50 12.70 15.10 17 .00 16.00 IUD 8.00
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0.ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TALUM 1.0 1.50 1.40 -1.00 2.10 2.50 1.10 -1. 00 l.30 2.00 1. 60
THORIUM .5 12.00 12.00 3.40 14.00 14.00 14.00 17,00 20.00 15.00 7.10
T1H 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0
TUNGSTEN 2.0 2.10 -2.00 -2.00 4.90 -2.00 3.00 -2.00 2.70 6.30 3.60
URANIUM 2.0 3.50 3.20 -2.00 4.50 -2.00 3.10 -2.00 3.90 3.20 2.30
YTTERBIUM .5 4.10 3.50 1.50 3.10 3.40 3.50 3.10 3.30 3.40 2.60
mc • 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 120,0 -100,0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 600.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

-------------------------------------------------
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ELEMENT DL I 32661 32662 I 32663 I 32664 I 32665 I 32666 32667 I 32668 32669 I 32670

----------------

ANmONY .2 .58 .35 1.50 .70 1.20 .93 1.70 LBO 1.60 1. 00
ARSENIC 2.0 -2.00 -2.00 11. 00 -2.00 2.40 6.00 8.00 3.10 3.80 2.70
8ARIUM 100.0 650.0 420.0 660.0 540.0 320.0 510.0 570.0 490.0 470.0 430.0
BROMINE 2.0 4.30 8.40 B.80 5.30 4.00 -2.00 -2.00 3.10 -2.00 11. 00
CERIUM 2.0 79.00 51.00 85.00 58.00 37.00 71. 00 66.00 73.00 17 .00 54.00
CAES1UM 1.0 12.00 6.00 11.00 UO \.90 19.00 19.DO 10.00 11. 00 7.00
CHROMIUM 5.0 59.0 37.0 61.0 58.0 31.0 53.0 72.0 15.0 12.0 65.0
COBALT 1.0 2.20 -I. 00 -1. 00 1.60 -1. 00 5.30 6.00 5.40 5.90 3.40
EUROPIUM .5 1.50 .85 1.30 1. 00 .18 1.60 1.60 1.10 1.00 .11
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 5.5 -5.0 8.6
HAfNIUM 1.0 1.40 1.60 6.30 6.90 9.00 12.00 6.80 6.90 1.30 7.60
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 '20.0 -20.0 -20.0 -20.0
IRON, \ .05 1.000 .400 .910 .620 .340 1.000 1.100 2.400 2.100 1.300
LANTHANUM .5 51.80 30.00 49.00 41.00 21.00 53.40 44.00 41. 00 42.00 39.00
LUTETIUM .2 .94 .64 .80 .B3 .12 1. 00 .14 .54 .55 .56
MOLY8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POIASSIUM, % .2 4.100 2.500 4.300 4.000 2.000 2.600 2.400 2.100 2.100 1.500
RUBIDIUM 20.0 230.0 130.0 260.0 220.0 120.0 140.0 140.0 140.0 140.0 110.0
SAMARIUM .20 10.00 5.40 9.10 7.60 4.10 11. 00 9.20 7.30 7.30 6.20

.NDIUM .10 16.60 10.00 11.00 14.30 8.40 11.50 10.60 9.30 9.50 1.50
ENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

SIl VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 1.60 1. 40 2.00 1.00 1.20 1.80 -1.00 1.10 1.60 l.80
THORIUM .5 16.00 7.00 14.00 10.00 7.40 12.00 14.00 13.00 14.00 11.00
T1N 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 2.30 2.60 5.60 6.00 2.90 2.80 -2.00 -2.00 2.70
URANIUM' 2.0 2.00 -2.00 2.00 -2.00 3.60 4.10 -2.00 2.40 2.BO -2.00
YTTERBIUM .5 3.60 2.80 3.60 2.90 2.70 UO 3.10 2.60 2.BO 2.20
mc 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 150.0 -100.0 100.0 -100.0
tlRCOH1UM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

--------------------------------------------------------------
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.EMENT
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DL I 32671 I 32672 I 32673 I 32674 I 32675 I 32676 32677 3267B 32679 I 32680

---------- ------

ANTIMONY .2 1. 00 1.00 .75 ,89 1.50 2.00 1. 40 1.60 1.60 4,30
ARSENIC 2.0 -2.00 -2.00 -2.00 -2.00 2.30 12.00 3.30 7.50 2,80 8.20
BARIUM 100.0 390.0 310.0 460.0 570.0 5BO.0 610.0 560.0 570.0 430.0 500.0
BROMINE 2.0 7.20 7.80 11.00 12.00 6.30 7.60 4.40 5.60 10.00 4.40
CERIUM 2.0 53.00 56.00 58.00 55.00 59.00 65.00 59.00 59,00 61.00 55.00
CAESIUM 1.0 6.50 6.50 7.90 10.00 9.30 10.00 13.00 10.00 11.00 14,00
CHROMIUM 5.0 54.0 60.0 64.0 71.0 77 .0 78.0 73.0 76.0 71.0 57,0
COBALT 1.0 -I. 00 1.30 3.00 4.30 5.00 12.00 5.20 6.20 -1. 00 -1. 00
EUROPIUM .5 .91 1.00 .76 1.10 1.30 1.20 1. 00 1. 00 1.30 1.10
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 5.9 -5.0 -5.0 7.5 -5,0
NAfNIUM 1.0 B.50 B.30 7.80 7.40 7.00 7.30 6.70 6.90 6.10 6.00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 .650 1.000 1.400 2.200 2.300 2.300 2.200 2.300 .930 1,100
LANTHANUM .5 40.00 37.00 40.00 41. 00 45.00 45.00 47.00 45.00 46.00 40.00
LUTETIUM .2 .57 .54 .54 .55 .60 .61 .63 .59 .77 ,70
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0
POTASSIUM, , .2 1.500 1.700 1.600 1.800 2.000 2.100 2.400 2,300 3.300 3.100
RUBIDIUM 20.0 100.0 97.0 110.0 130.0 140,0 140.0 150.0 150.0 200.0 200,0
SAMARIUM .20 6.00 5.90 6.30 6.80 7.70 7.50 7.20 7.40 8.10 7.00
SCANDIUM .10 7.30 7.10 8.00 8.90 10.00 10.10 10.60 10,20 15.40 13,20
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 '5.0 -5.0 -5.0 -5.0 -5.0.m 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

TALUM 1.0 2.00 1.30 1.20 1.60 2.30 1.20 1.10 -I. 00 1.10 1.50
THORIUM .5 10.00 10.00 11. 00 12.00 13.00 14.00 14.00 11.00 14.00 13.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 2.40 -2.00 -2.00 3.40 -2.00 -2.00 -2.00 -2.00 3.50
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 2.00 3, 10 2,30 4.60 3.10
YTTERBIUM .5 2.40 2.40 2.40 2.30 2.50 2.50 2.40 2,40 3,00 2.60
mc • 100.0 -100.0 -100.0 -100.0 -100.0 110.0 150.0 100.0 120,0 100.0 -100.0
lIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

---------------------------------
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.MENT
------------------

oL I 32681 I 32682 I 32683 I 32684 I 32685 I 32686 32687 I 32688 I 32689 I 32690

-----------------------------------------------

ANTIMONY .2 .63 .64 .68 .83 .27 .52 .78 .71 .76 2.90
ARSENIC 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 35.00 2.80 -2.00 18.00
8ARIUM 100.0 660.0 570.0 -100.0 530.0 470.0 140.0 230.0 340.0 530.0 600.0
BROMINE 2.0 5.30 9.20 2.00 5.00 6.70 -2.00 13.00 9.40 2.60 11.00
CERIUM 2.0 72.00 84.00 39.00 82.00 89.00 34.00 38,00 62.00 93.00 67.00
CAESIUM 1.0 13.00 11.00 I. 60 12.00 11.00 1.90 4.10 11. 00 18.00 15.00
CHROMIUM 5.0 79.0 82.0 14.0 69.0 70.0 12.0 24.0 42.0 62.0 100.0
COBALT 1.0 -I. 00 -I. 00 3.10 -I. 00 3.30 -I. 00 3.00 2,10 1.60 5.40
EUROPIUM .5 1.10 1.30 .69 1.50 1.70 .76 .70 1.00 1.10 1.60
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -\,0 -5.0 -5.0 -5.0 -5.0 -5.0 U
HAfN IUM 1.0 7.40 8.10 13.00 7.90 8.20 10.00 6.00 5.80 6.60 7.40
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, \ .05 .560 .590 .460 .660 .910 .3\0 2.300 .830 .660 2.200
LAHTNANUM .5 54.00 49.00 22.00 47 .00 62.90 23.00 27.00 42.00 52.40 50.00
LUTETIUM .2 .91 .84 .54 .78 1. 00 .45 .49 .69 .78 .93
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, \ .2 4.400 3.900 .770 3.700 3.800 .900 !.JOO 2.800 4.300 4.800
RUBIDIUM 20.0 280.0 230.0 40.0 220.0 210.0 51.0 85.0 160.0 230.0 260.0
SAMARIUM .20 9.30 8.90 3.80 9.00 11.00 4.10 4.30 6.70 7.90 9.40
SCANDIUM .10 17.40 16.00 3.60 15.10 16.70 3.60 6.70 11.80 IUO 21.60
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

.VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TALUM 1.0 1. 80 1.20 1. 00 1. 60 1. 80 -1. 00 -I. 00 !.20 1.50 1.50

THORIUM .5 12.00 14.00 5.10 11. 00 17.00 5.20 7.50 10.00 13.00 17.00
TIN 500.0 -500.0 . 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 3.70 4.00 2.60 -2.00 -2. DO -2.00 -2.00 2.40 -2.00 -2.00
URANIUM 2.0 4.70 4.40 2.20 3. j 0 3.50 -2.00 2.50 2.20 2.20 3.40
YTTERBIUM .5 3.40 3.90 2.30 3.60 3.80 1. 80 2.00 2.70 3.60 3.40
mc • 100.0 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 100.0 -100.0 300.0
ZIRCONIUM 500.0 -500.0 -500.0 \20.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500 .0
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OL I 32691 I 32694 I 32695 I 32696 I 32697 I 32696 I 32699 32700

ANTIMONY .2 .66 1.10 .65 3.00 11.00 1.30 l.90 .56 .95 .22
ARSENIC 2.0 -2.00 6.20 -2.00 6.70 43.00 5.50 2.30 -2.00 -2.00 3.90
BARIUM 100.0 250.0 660.0 -100.0 260.0 120.0 590.0 420.0 -100.0 220.0 600.0
BROMINE 2.0 11.00 3.30 2.90 3.10 2.60 3.30 9.40 3.60 4.60 -2.00
CERIUM 2.0 52.00 110.00 22.00 130.00 100.00 B2.00 67.00 11.00 30.00 BO.OO
CAESIUM 1.0 4.30 14.00 4.40 20.00 11.00 15.00 5.40 -1.00 2.70 11. 00
CHROMIUM 5.0 27.0 60.0 20.0 340.0 250.0 53.0 35.0 6.6 19.0 330.0
COBALT 1.0 -1.00 4.40 -1. 00 45.00 39.00 -1. 00 l.90 -1.00 -1.00 33.00
EUROPIUM .5 .90 1. 40 -.50 3.70 2.60 1.10 .14 - .50 .51 1.l0
GOLO. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 260.0
HAfNIUM 1.0 6.00 B.OO 4.20 7.10 7.50 6.20 7.70 6.70 11.00 6.60
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, \ .05 .5l0 2.600 .360 7.680 6.2M .660 l.400 .260 .360 5.420
LANTHANUM .5 31.00 54.10 11.00 76.60 57.60 41. 00 35.00 6.20 16.00 44.00
lUTETIUM .2 .63 .66 .22 .46 .60 .67 .49 .29 .46 .57
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, \ .2 1.400 3.100 .500 .470 .520 2.900 1.700 .260 1.200 1. 000
RUBIDIUM 20.0 17 .0 200.0 26.0 69.0 72.0 170.0 100.0 -20.0 66.0 110.0
SAMARIUM .20 5.50 10.00 2.00 15.00 13.00 6.20 5.30 1.10 2.70 6.50
SCANOIUM •J0 6.10 14.60 2.20 40.30 30.70 11.40 6.00 1. 90 4.10 12.60
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

eVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TAlUM 1.0 -1. 00 1.70 -1. 00 6.90 6.90 2.40 l.90 -1. 00 1.10 1. 40

THORIUM .5 7.90 17.00 2.90 17.00 16.00 14.00 6.40 2.90 5.60 17.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 7.50
URAHIUM 2.0 2.30 2.10 -2.00 3.40 3.20 2.40 -2.00 -2.00 -2.00 -2.00
YTTER6IUM .5 2.70 UO 1.20 2.50 3.10 3.20 2.40 1. 40 2.40 2.70
lINC • 100.0 -100.0 -100.0 -100.0 510.0 490.0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 560.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

-----
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.MENT
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OL I 32701 I 32702 I 32703 I 32704 I 32705 I 32706 I 32707 I 3270B I 32709 I 32710

-------------

ANTIHONY .2 1.20 .89 .59 1.70 .65 1.20 .74 .84 .70 I. 00
ARSENIC 2.0 -2.00 3.20 -2.00 B.70 -2.00 2.90 -2.00 -2.00 2.20 -2.00
BARIUM 100.0 540.0 330.0 470.0 630.0 -100.0 510.0 520.0 550.0 430.0 430.0
BROMINE 2.0 4.40 4.50 5.20 -2.00 7.50 6.90 16.00 7.40 l8.00 8.50
CERIUM 2.0 91.00 80.00 84.00 92.00 lB.OO 80.00 84.00 84.00 69.00 6B.00
CAESIUM 1.0 13.00 11. 00 13.00 14.00 I. 40 10.00 8.80 9.20 7.50 8.00
CHROMIUM 5.0 92.0 52.0 53.0 83.0 41.0 B2.0 77 .0 78.0 59.0 67.0
COBALT 1.0 -I. DO 3.10 5.80 7.60 -1.00 5.60 3.70 4.BO 1.70 2.30
EUROPIUM .5 1.30 1.10 1.20 1.50 -.50 1.20 I. 00 I. 20 .79 .87
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 '5.0 -5.0 -5.0
HAfNIUM 1.0 6.10 6.60 6.20 7.30 4.00 7.70 8.40 8.10 7.40 7.70
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, \ .05 .680 1.000 2.000 2.000 .340 2.300 1.500 1.800 1.000 1.000
LANTHANUM .5 4B.00 42.00 43.00 49.00 10.00 43.00 46.00 46.00 38.00 37.00
LUTETIUM .2 .79 .67 .67 .60 -.20 .60 .57 .59 .52 .52
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, \ .2 3.900 2.900 2.800 2.400 .350 2.300 1.700 2.100 1.900 I. 800
RUBIDIUM 20.0 240.0 170.0 160.0 150.0 22.0 140.0 120.0 150.0 120.0 120.0
SAMARIUM .20 9.20 7.80 8.10 8.90 1.60 7.60 7.40 7.60 6.10 5.90
SCANDIUM .10 15.90 11.60 13.60 11.30 UO 10.80 9.20 10.40 8.30 B.20
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

I;'ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
I TALUM 1.0 1.30 1.30 1.10 I.BO -1.00 1.20 1.60 -I. 00 -I. 00 1.20
THORIUM .5 18.00 12.00 14.00 16.00 2.60 17.00 12.00 15.00 12.00 11.00
TlH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 3.30 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 3.20 -2.00 2.10 -2.00 -2.00 2.40 -2.00 -2.00 -2.00 -2.00
YTTERBIUM .5 3.70 3.40 3.50 3.10 .91 3.00 2.90 2.90 2.50 2.60
mc • 100.0 -100.0 -100.0 -100.0 170.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
!IRCOHIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

------------
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.MENT
------------- -

DL I 32711 I 32712 I 32713 I 32714 I 32715 I 32716 I 32717 32718 I 32719

-------------------------------------

ANTIMONY .2 .92 ,71 1.20 1. 80 2.40 2.10 2.10 3.40 1. 90
ARSENIC 2.0 -2.00 -2.00 2.20 3.70 12.00 13.00 11. 00 8.70 5.10
BARIUM 100.0 490.0 420.0 510.0 400.0 570.0 530.0 490.0 580.0 460.0
8ROMINE 2.0 7.60 23.00 6.10 5.80 -2.00 -2.00 -2.00 10.00 21.00
CERIUM 2.0 78.00 68.00 76.00 84.00 86.00 84.00 83.00 82.00 73.00
CAESIUM 1.0 10.00 8.60 10.00 10.00 14.00 11. 00 16.00 9.50 9,00
CNROMIUM 5.0 73.0 63.0 83,0 81.0 77 .0 79.0 76.0 85,0 79.0
COBALT 1.0 3.70 1' 70 5.40 7.00 8.30 12.00 6.50 7.40 8.00
EUROPIUM .5 1.20 .71 1.10 1.10 1.20 1.10 1. 40 1.00 .94
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 '5.0 -5.0 -5.0 -5.0 -5.0
HAfNIUM 1.0 7.50 7.10 7.30 7.80 7.40 7.90 7.10 7.90 7.00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 1.700 1. 000 2.300 2.600 2.200 2.600 1.900 2.400 1.900
LANTHANUM .5 43.00 37.00 42.00 46.00 45.00 46.00 44.00 44.00 39.00
LUTETIUN .2 .56 .51 ,52 .57 ,59 .62 .56 .57 .52
MOLY8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, \ .2 2.200 1.600 2.400 2.100 2.100 2.100 2.000 1.800 2.100
RUBIDIUM 20.0 140.0 110,0 140.0 150.0 140.0 130.0 120.0 130.0 120.0
SAMARIUM .20 7.30 6.00 7.00 7.90 8.50 8.20 8.20 7.60 6.80
SCANOIUM .10 10.00 8.30 10.00 10.00 10.70 10.80 10.70 10.00 9.50
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

t ER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TALUM 1.0 1.20 2.00 1.50 1.80 1. 80 1.50 1.10 1.40 -1. 00

THORIUM .5 13.00 11. 00 14.00 15.00 16.00 15.00 15.00 14.00 14.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 2.90 -2.00 -2.00 2.60 2.20
YTTERBIUM .5 2.80 2.40 2.70 3.00 3.00 3.10 2.80 2.80 2.70
mc • 100.0 -100.0 -100.0 -100.0 -100.0 110.0 150.0 110.0 -100.0 -100.0
llRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

-------
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• -----....... ---.---..•.......... -.------ OUPLICATES -.--------.- ... --------------------.- ....... ------------

ELEMENT OL I 32402 I 32430 I 32445 I 3247B I 324B4 I 32504 I 32537 I 32553 I 32565 32595

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

ANTTMONY .2 1.50 2.30 1.30 4.20 5.30 2.20 4.80 1.20 3.50 7.30
ARSENIC 2.0 98.00 62.00 24.00 110.00 120.00 120.00 28.00 40.00 44.00 25.00
8ARIUM 100.0 430.0 250.0 130.0 330.0 260.0 1300.0 800.0 '100.0 240,0 230.0
8ROMINE 2.0 2.60 30.00 6B.00 35.00 18.00 2_20 8.60 36.00 35.00 5.30
CERIUM 2.0 78.00 59.00 95.00 72.00 43.00 87.00 74.00 63.00 60.00 84.00
CAESIUM 1.0 20.00 7.30 10.00 18.00 7.00 80.00 10,00 10.00 10.00 8,80
CHROMIUM 5.0 110.0 320.0 170.0 210.0 250.0 210.0 58.0 340.0 250.0 52.0
C08ALT 1.0 40.00 35.00 53.00 12.00 6.50 99.00 -I. 00 7.40 2.10 3.20
EUROPIUM .5 1.80 1.60 I. 40 2.00 1.50 2,90 1.00 2.30 \.90 1.20
GOLO, ppb 5.0 '5.0 '5.0 -5.0 '5.0 -5.0 -5.0 '5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 7.20 B.30 6.40 8.20 7.40 6.20 6.60 8.60 8.50 8.60
[RIOIUM, ppb 20.0 -20.0 '20.0 -20.0 '20.0 -20.0 -20.0 '20.0 -20.0 '20.0 -20,0
IRON, \ .05 9.840 10.800 8.490 8.530 11.700 7.500 .940 II. 900 15.400 2.700
LANTHANUM .5 24.00 32.00 25.00 38.00 27.00 52.00 44.00 43.00 31,00 49.00
LUTETIUM .2 .66 .55 .52 .74 .43 .67 ,50 .62 .45 .66
MOLYBOENUM 5.0 '5.0 '5.0 '5.0 '5.0 -5.0 -5.0 '5.0 -5.0 '5.0 -26.0
POTASSIUM, \ .2 1.500 .760 I. 000 2.000 .920 2.200 2.200 I. 000 I. 800 1.100
RU8IOIUM 20.0 81.0 60.0 72.0 180.0 110.0 200.0 160.0 63.0 86,0 120.0
SAMARIUM .20 7.60 7.20 6.20 B.30 5.10 10.00 6.00 8.30 7.90 7.60

«OIUM .10 32.80 31.20 25.80 31.70 29.90 33.70 11. 90 33.70 51.50 32.80
ENIUM 5.0 '5.0 '5.0 -5.0 '5.0 -5.0 -5.0 '5.0 -5.0 -5.0 -5.0

SIl VER 5.0 '5.00 -5.00 '5.00 -5.00 '5.00 -5.00 -5.00 '5.00 -5.00 '5.00
TANTALUM 1.O 3.30 2.30 2.20 3.70 2.30 3.00 1.00 3.50 1,70 8.70
THORIUM .5 B.80 7.BO 9.20 11. 00 5.40 6.50 10.00 9.40 7.10 29.00
TIN 500.0 '500.0 '500.0 -500.0 '500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEM 2.0 '2.00 28.00 -2.00 -2.00 '2.00 '2.00 5.70 '2.00 '2.00 6,50
URAN IUH- 2.0 -2.00 '2.00 -2.00 '2.00 -2.00 -2.00 '2.00 -2.00 -2,00 15.00
YTTERBIUM .5 3.60 3.40 3.00 3.90 2.30 3.50 2.40 3.30 3,00 3.50
IINC 100.0 810.0 330.0 140.0 210.0 130.0 4600.0 -100.0 160.0 160,0 990.0
tlRCOHIUM 500.0 -500.0 '500.0 -500.0 '500.0 -500.0 -500.0 '500.0 -500.0 620.0 -500.0

---- -------------------------------------------

•
------------
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Ae.N. 003 271 832

Telephone: (02) 543 2644

Facsimile: (02) 543 2655

P.O. BOX 93

MENAI, NSW, 2234



N E U T RON ACTIVATION

13024D
ANALYSIS

2)
." "

4IiilUEREL J08 I 302 Page 34 01 34

DUPLICATES -------.----.--.---.-----------------.-_ ...._----- ....

--------------------------
ELEMENT DL I 32605 I 32634 I 32656 I 32680 I 32694 I 32714

------- ------l·~----------------------------

ANTIMONY .2 3.20 1. 80 1. 40 4.00 2.70 1. 60
ARSENIC 2.0 42.00 44.00 -2.00 5.90 9.30 3.10
8ARIUM 100.0 160.0 220.0 610.0 390.0 300.0 410.0
8RDMINE 2.0 16.00 -2.00 10.00 3.60 3.90 5.60
CERIUM 2.0 64.00 65.00 110,00 74.00 140.00 81.00
CAESIUM 1.0 7.80 10.00 12.00 12.00 19.00 7.40
CHROMIUM 5.0 60.0 210.0 72.0 54,0 330.0 75,0
C08ALT 1.0 -1. 00 69.00 1.50 1.50 44,00 6.50
EUROPIUM .5 1.20 2.70 1. 40 .92 3.80 1.10
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAfNIUM 1.0 6.80 6.20 6.90 6.70 6.70 7.50
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, \ .05 \.200 8.840 .650 \.200 7,210 2.400
LANTHANUM .5 31.00 30.00 55.50 3B.00 71.70 42.00
LUTETIUM .2 .50 .55 .74 .64 .44 .51
MOL Y8DENUM - 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, \ .2 2.600 -.200 5.000 2.700 .430 2.000
RUBIDIUM 20.0 87.0 39.0 240.0 190.0 68.0 130.0

.RIUM .20 6.30 9.40 8.50 6.70 13.00 7.00
DIUM . J0 13.40 33.50 14.70 13.20 38.50 9.20

SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 25.00 -5.00 -5.00 -5.00 '5.00 -5.00
TANTALUM 1.0 1. 40 1.60 1. 40 2.00 7.70 1. BO
THORIUM .5 12.00 6.20 14.00 14.00 16.00 14.00
m 500.0 -500.0 -500.0 -500.0 '500.0 -500.0 -500.0
TUNGSTllt 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 2.70 -2.00 4.00 4.BO -2.00 -2.00
YTTERBIUM .5 2.70 3.40 4.00 3.40 2.BO 2.70
!!He 100.0 -100.0 340.0 -100.0 -100.0 450.0 -100.0
tlRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

---------------

•
LUCAS HEIGHTS RESEARCH l...ABORATORIES New IUAWARRA RD. LUCAS HEIGHlS, NSW····':'8[1

.
'. '-.'.-":-"-."."'.'1'.';':;/
--. ~~ ..~-.--:-:---;,l
'._- .-

BECGUEREL

LABORATORIES
A.e.N 003271 832

Telephone: (02) 543 2644

Facsimile: (02) 543 2655

P.O. BOX 93

MENAI, NSW, 2234



N E U T RON ACTIVATION
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BECQUEREL LABORATORIES PTY. LIMITED

4lIIlRON ACTIVATION ANALYSIS REPORT

RGC TASMANIA
BECQUEREL JOB I 550
NOTE: - ANEGATIVE SIGN INDICATES "LESS THAN".

- RESULTS ARE IN PARTS PER MILLION (ppm) UNLESS OTHERWISE INDICATED.
- ELEVATED D.L. FOR! IN SOME SAMPLES DUE TO NIGH R.E.E .. As &FOR Mo DUE TO UFISSION.
- ALL SAMPLE IDs PREFIXED WITH ·'T".

Date: 09-04-01

Page I of 19

ELEMENT OL I 35042 I 33043 I 35044 I 53045 I 33046 I 33047 I 5304B I 5304 9 I 53050 I 33051

ANTIMONY
ARSENIC
BARIUM
BROMIHE
CERIUM
CAESIUM
CNROMIUM
COBALT
EURDPlUM
GOLD, ppb
HAFNIUM
IRIDIUM, opb
IRON, %

ArHANUM
"'I!I'ET!UM

MOLYBDENUM
POTASSIUM, %
RUBIDIUM
SAMARIUM
SCANDIUM
SELEN lU~

SILVER
SODIUM, %
TANTALUM
TNORIUM
TIH
TUNGSTEN
URANIUM
YTTERBIUM
lINC
lIRCQNIUM

•

.2
2.0

100.0
2.0
2.0
1.0
5.0
1.0
,5

5,0
1.0

20.0
,05
.5
,2

5,0
.2

20.0
.20
,10
5,0
5.0
.01
1.0
.5

500,0
2.0
2.0

,5
100.0
500.0

2,07
-2,00
182,0
5.3B

15,60
7.66
IB,5

-1. 00
-,50
-5,0
5,76

-20,0
,419
7,70
.29

-5,0
1.110
68,9

1.13
4,63
-5.0

-5.00
.033
1. 00
US

-500,0
3.28

-2,00
1.36

-100.0
-500.0

2.05
-2,00
395.0
10,BO
71. 00
lUO
52.0

-1. DO
,87

-5.0
5,B6

-20.0
.546

39.40
,62

-5.0
2.920
154.0
5.60

12.20
-5.0

-5, DO
,075

-1. 00
6,OB

-500,0
-2.00
2.76
3,09

-100.0
-500.0

2.30
-2,00
473.0

2.05
24.10
16.00
59,8

-1.00
-,50
-5.0
6,71

-20,0
,660

12.40
,72

-5,0
5.860
198.0
2.29

15.40
-5,0

-5,00
.067
1.66

7.56
-500.0

2.17
Ul
3.47

-100.0
-500.0

LS5
-2.00

-100.0
2.09

15,70
2.87
23.4

-LOO
-,SO
-5.0
6,67

-20,0
.276
B.04
.36

-5.0
.523
22.3
LSD
2. 42
-5.0

- 5.00
.032

- 1,00
2.B3

-500.0
·2.00
-2.00
1.74

-100.0
-500.0

1. 04
-2.00
116.0
3.52

30.BO
3.60
17.3

-I. 00
- .SO
-5.0
7.07

-20.0
.311

15,60
.41

-5.0
.821
39.3
2.67
J.17
-5.0

-5.00
.036

-l.00
3.62

-5000
-2.Xi

"l 'l,-:

'\ riC:........
-100. ,)
-5000

45.20
!l'.O0
325.0

5.21
179.00

13. 10
78.4

4J.80
4.38
-5.0
8.97

-20.0
4.960
93.90
1. 05
-5.0

1.250
'4.8

27.50
18.30
-5.0

-5.00
.034
·3.07

21 ,20
·~l)O.O

-2.00
~.2?

5.20
:020,0
62B,0

I. 45
-2.00

-100.0
4.64
3.01

-1. 00
29.2

-I. 00
-.50
-5.0
2.57

-20.0
.136
LSO
-.20
-5.0

-.200
-20. 'J

.35
. 46

-5.0
-5.00
.021

-1. DO
.71

-500.0
-2. DC
-2.00
- ,50

-100.0
-500.0

.96
-2,00

-100.0
3.04

-2.00
-I. 00
14.3

-1. 00
-.50
-5.0
1.65

-20.0
.199

.77
-.20
-5.0

-,200
-20,0

.21
.J4

-5,0
-5.00
.025

- i. 00
,52

-500.0
-2.00
-2.00
-.50

-100.0
-500.0

36.30
951.00
-100.0

11.60
117. 00
-1.00
lU
5.53
5.37
-5.0

-I. 00
-20.0

36.700
68.90
1. 02
-5.0

-.200
75.0

IB.OO
ID.30
-5.0

-5.00
.023

-1. DO
2,69

-500.0
-2.00
-2.00
4.53

2990.0
-500.0

IB.40
1560.00

144.0
14.50

143.00
1. B8
19.2
9.74
6.0B
-5,0

-1. 00
-20.0

37.700
99.40
1.14
-5.0

-.450
85.6

22 .00
7.4B
-5.0

-5.00
.013

-I. DO
3,34

-500.0
-2.00
-2.00
4.95

mo.o
-500.0

LUCAS HEIGHTS RESEARCH LABORATORIES NEW IlLAWARRA RD, LUCAS HEIGHTS. NSWBECGUEREL

LABORATORIES
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ELEMENT DL I 33052 I 33053 I 33054 I 33055 I 33056 I 33057 I 33058 I 33059 I 33060 I 33061

----------------------------------------------------------------------------------------

ANTIMONY .2 9.61 10.10 9.56 7.45 3.25 14.40 6,73 5.B3 .28 5.63
ARSENIC 2.0 61. 80 35.90 27.70 26,90 4.55 70. 10 35, ID 154,00 2.7Q 28,80
8ARIUM 100.0 -100.0 -100.0 -100.0 -100.0 533.0 -100.0 187.0 -100,0 535.0 249,0
8AOMIHE 2.0 7.49 7.54 29.70 27.20 4.55 98,60 is.20 65.10 -2,00 3:' 90
CERIUM 2.0 122.00 25.50 43.20 11. 80 91.00 8.14 11.20 5.50 60.40 9,37
CAESIUM 1.0 -1.00 -1. 00 1.24 2.64 14.40 1.11 4,83 1. 35 16.50 'U8
CHROMIUM 5.0 25.4 -5.0 3B.9 61.7 82.8 197.0 117.0 1410,0 J29 ,0 211. 0
COBALT 1.0 -1.00 -1. 00 -1. 00 -1. 00 -1. 00 4.46 389 4,38 21 ,20 5.90

EUROPIUM .5 2.59 .71 .73 -.50 .84 -.50 -.50 -.50 ,7° .55
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 55.0 -5.0
HAFNIUM 1.0 5.00 -1,00 1. 60 4.07 7.46 7.66 6.93 5,41 ' 0" 5.32

" ,"
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20,0 -20.0 -20.0 -20.0 -20.0 -20,0 '20,0
IRON, % .05 2.230 1.730 3.450 3.470 .791 11. 900 19.100 23.'00 3.'50 13,600
LANTHAHUH .5 45.10 8.61 28.90 7.27 53. j 0 2.11 6.86 2.31 33.90 LB9
LUTETIUM .2 .33 -.20 ".20 -.20 .73 -.20 .43 .24 ,41 .57
HOLY8DEHUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5,0 -5,0 -5.0
POTASSIUM, % ,2 ".200 -.200 -.200 .319 3.910 -,200 .752 -,200 1,300 1.760
RU8IDIUM 20.0 -20.0 -20.0 -20.0 31.3 222.0 -20.0 74,9 43.3 190.0 137,0

.RIUM .20 14.10 3.39 3.64 1.00 4,86 1.37 1.05 1. 89 6.97 2.52
NDIUM .10 3.29 1. 25 2.49 4,91 15.70 40.00 33.70 48,20 10.90 39,10

SELENIUM 5,0 -5.0 -5.0 -5.0 -5,0 -5.0 -5,0 -5.0 -5,0 -5.0 -5,0
SILVER 5.0 -5.00 11.90 -5.00 -5.00 -5.00 -5.00 -5,00 -\,00 '5,00 -5'00
SODIUM, % .01 .057 .022 .019 .02B .082 .028 ,032 ,022 1. 460 .052
TAHTALUM 1.0 -1. 00 -1. 00 -1,00 1.l6 1. 95 2.95 1. 88 1. 80 2.88 1. BO
THORIUM ,5 7.B6 - ,50 1.69 3.44 14.50 7.65 j 1. 10 3.75 13.50 16.20
1IH • 500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500,0 ·500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 2.44 -2.00 -2.00 -2.00 -2.00 -2,00 -2.00 -2,00 3.85 -2,00
URANIUM 2.0 2,21 -2.00 -2.00 -2.00 2.85 -2.00 -2,00 -2,00 3.63 2.73
YTTERBIUM .5 1.77 -.50 ,56 .92 3.60 1,10 2.06 1.59 2.05 2.69
lINC 100,0 234.0 211,0 -100,0 - j 00.0 -100,0 1'8.0 1040 360,0 113.0 III .0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -5000

----------------------------------------------------------------------------------------------------------------------------------
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--------------------------------------------------------------------------------------
ELEMENT DL I 33062 I 33063 I 33064 I 33065 I 33066 I 33067 I 33068 I 33069 I 33070 I 33071

--------------------------------------------------------------------------------------------------------------------

RNTIMONY .2 2.96 4.54 4.72 5.04 5.06 7.97 12,00 8.75 3.73 1. 47
ARSENIC 2.0 17.00 12.40 20.10 13.00 22.40 28.70 21.10 10. 10 3.74 4.04
BARIUM 100.0 400,0 190.0 109.0 -100.0 954,0 175.0 237.0 127.0 590.0 438,0
BROMINE 2.0 19.50 33.20 40.20 61. 80 -2.00 30.10 103.00 51.60 3,73 B. 15
CERIUM 2.0 79.90 17.30 23.50 3.84 376.00 21. 00 267.00 11.50 103,00 17,30
CAESIUM 1.0 lUO 10.10 3,25 2.86 U9 3.03 6.15 1,47 19.10 10.20
CHROMIUM 5.0 135.0 149.0 691.0 1610.0 621. 0 1230,0 219.0 101.0 93.3 61.2
COBALT 1.0 9.41 1.10 1. 83 15. 10 122.00 4,66 21.20 31,00 -I. 00 2.31
EUROPIUM .1 1.12 2.24 1.10 -.50 13.50 1.73 13.60 -.10 1.11 .66
GOLD. ppb I,D -5.0 -5.0 -5,0 -5,0 -5.0 -5.0 -1,0 -5.0 -5.D -5.0
HAFHIUM 1.0 7. 40 7.04 10.50 7.45 11. 00 6.00 8.40 6.71 6.59 7.13
IRIDIUM, ppb 20.0 -20.0 -20.0 -20,0 ·20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .01 3.340 12.800 4.570 12.100 7, 450 6.960 5.870 3.460 1.180 1.230
LANTHANUM .1 57.80 6.05 9.59 1.23 226.00 18.50 261. 00 7.99 16.60 8.70
LUTETIUM .2 .74 .98 .54 -.20 2.08 .46 1. 06 .37 .69 .63
MOLY80ENUM 5.0 -5.0 -5.0 -5.0 -5.0 -1.0 -5.0 -1.0 -5.0 -1.0 -1.0

.SSIUM, % .2 1.680 1. 030 -.200 -.200 2.140 -.200 -.740 .728 3.320 3.230
IOIUM 20.0 130.0 98.7 -20.0 24.9 68.9 -20.0 49,3 54.3 194.0 172.0

SAMARIUM .20 6.89 8.29 5.73 1. 60 53.00 6.65 61.80 1. 44 7.69 2.68
SCANDIUM .10 29,30 41.10 61.60 B3.40 12.60 57.20 26.70 11.10 15.20 11. 40
SELENIUM 5,0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -1.0 -1.0 -1.0 -5.0
SILVER 5.0 -5,00 -5.00 -5.00 -5,00 -1.0 -1.00 -1.00 -5.00 -5.00 -5.00
SODIUM, • .01 .046 .033 ,028 ,031 1.120 .031 .033 .033 ,052 .066"

TANTRLu'l1 1.0 1.74 2.12 4.06 3.38 3.84 2.74 2.42 2. 13 1,90 1.77
THORIUM .5 12.00 11.80 7.04 4.44 9.20 4.61 17.00 12.20 16.80 11. 90
lIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -100.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2,00 -2.00 -2.00 -2.00 -2.00 -2,00
URRMII.'M 2.0 -2,00 -2.00 -2.00 -200 -2,00 -2.00 -2.00 2,19 2,44 2.50
YTlERB !UM .5 3,34 1.06 2.71 1. 13 11.30 2.47 5,42 1.98 3.15 3. 16
mc 100.0 178.0 222.0 178,0 212.0 m,o 184,0 266.0 238,0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 625.0 -500.0 1010,0 537 .0 707.0 -500.0 -500.0 -500.0

--------------------------------------------------------------------------------------------------------------
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-----------------------------------------------------------------------------------------

ANTIMONY .2 US ,82 ,93 .63 1.13 2.01 .73 2.57 -.20 .89
ARSENIC 2.0 -2.00 -2.00 -2.00 -2,00 -2.00 -2.00 -2.00 -2,00 3,16 -2.00
BARIUM 100.0 546.0 595.0 112.0 -100.0 164.0 459,0 -100,0 542,0 547,0 -100.0
BROMINE 2.0 10.70 23.40 23.20 2.20 12.50 9. 74 6.24 3.84 -2.00 6.77
CERIUM 2.0 77.00 53.00 29.80 17.20 52,40 164.00 17.90 183.00 84.80 38.50
CAESIUM 1.0 10.10 11.10 1.36 -I ,00 4. 13 11. 80 -I ,00 11,00 10.00 1. 11
CNROMIUM 5.0 64.9 63.2 24.8 7.8 30,1 61. 1 10. 1 52.1 330.0 15.8
COBALT 1.0 -1. 00 -1. 00 -1. 00 -1. 00 - I. 00 1.71 -1. 00 1. 03 32.30 -I. 00
EUROPIUM .5 .68 ,70 - . SO -.50 .52 1,66 - ,SO 1.28 1. 10 - . SO
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 249. 'l -5.0
HAfN IUM 1.0 8. 14 7.01 13.60 3,98 7.95 8.39 4.58 17.70 8.21 5.40
IRIDIUM, ppb 20.0 -20.0 ~20.0 ~20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .OS .565 ,541 .350 .180 .392 .702 .264 ,659 5.390 .262
LANTHANUM .5 49.80 27.30 16.60 9.60 29.70 93.70 10.70 113,00 44.10 20.60
LUTETIUM .2 .66 .63 .37 - ,20 .42 ,87 -,20 1.2B .53 .25
MOLY80ENUM 5.0 -5.0 -5.0 -5.0 -\.0 -\.0 -\,0 -\,0 -\. ,) -5.0 -5.0
POTASSIUM, % .2 3.1 SO 3.210 .447 -.200 1.310 3.130 -.200 3.300 1.260 .399
RUBIDIUM 20.0 152,0 156.0 22.1 -20,0 BO.6 169,0 -20.0 IB5.0 104.0 23.5
SAMARIUM .20 4.71 4.64 2.37 1.31 4,01 11 ,SO 1.29 11.10 8.40 2.32
SCANOIUM ,10 10.30 10.90 2.90 .54 5.45 14.20 .97 10,70 12.60 2.52

.ENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00

SODIUM, % .01 .063 ,063 .040 .017 .035 ,068 .019 ,068 1.140 .017
TANTALUM 1.0 2.35 1. 64 1.55 -1. 00 1. 80 2.52 -l.OO 9.66 l.21 1. 43
THORIUM .5 9. 11 10.80 5.25 1. 75 7.72 15.90 2.27 25.10 17.00 3.82
TIN 500.0 -500,0 -500,0 -500.0 -500,0 -500.0 -5000 -500.0 -500.0 -500,0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 2.25 -2.00 -2,00 -2.00 -2,00 -2.00 6,00 2.32
URAN lUI'. 2,0 2.86 -2.00 -2.00 -2.00 2.52 2.23 -2.00 3."1 3.89 -2.00
YTTERBIUM .5 3.19 3.10 1. 88 .57 2,06 4.20 ,86 6,23 2.92 1.28
lINC 100.0 -100,0 -100.0 -100.0 -100.0 -100,0 -100.0 -100,0 -100,0 -100,0 -100.0
llRCONIUM 500.0 -500.0 -500.0 517.0 -500.0 -500.0 -500,0 -500.0 761. 0 -500.0 -500.0

---------------------------------------------------------------------------------------------
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EL EMENT OL I 33082 I 33083 I 33084 I 33085 I 33086 I 33087 I 33088 I 33089 I 33090 I 33091

----------------------------------------------------------------------- ------------------------

ANTIMONY .2 .86 1.37 2.09 1.62 2.41 2.38 1.12 .54 1.38 1. 10
ARSENIC 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
BARIUM 100.0 -100.0 -100.0 163.0 160.0 204.0 552.0 567.0 646.0 641. 0 584.0
BROMINE 2.0 3.84 -2.00 -2.00 5.85 9. 71 19.20 6.19 6.75 12.10 7,91
CERIUM 2.0 41.70 39.30 58.70 57.00 55.60 79.40 71.10 62.20 94.10 124.00
CAESIUM 1.0 -I. 00 1. 06 1.62 2.02 4.75 12.40 j 0.40 Ul 11. 90 13.60
CHROMIUM 5.0 11.2 8.8 16.2 17 .1 34.8 72.8 60.7 57.5 81.6 82.0
COBALT 1.0 1. 01 '1. 00 -I. 00 -I. 00 -I. 00 -I. 00 -1. 00 -1.00 -1.00 -1.00
EUROPIUM .5 -.50 -.50 .62 .54 .67 1.11 1.31 .85 .95 1.37
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 4.97 3.25 6.58 7.54 9.21 7.15 7.20 7.80 9.23 9.11
IRIDIUM, opb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IROH, % .05 .378 .348 .368 .378 .538 .479 .480 .494 .611 .457
LANTHANUM .5 22.80 20.90 30.90 31.50 30.00 40.30 37.70 32.70 49.60 63.30
LUTETIUM .2 .21 -.20 .39 .33 .55 .71 .71 .72 .88 .90
MOLY80ENUM ' 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 .279 .397 .782 .669 1.340 2.960 3,350 3.260 4.010 4.010
RU8IOIUM 20.0 -20.0 24.4 46.8 51.6 88.5 196.0 195.0 187.0 223.0 233.0

_RIUM .20 3.06 3.09 4.79 4.06 4.81 7.17 8.23 5.55 8.04 9.86
DIUM .10 1.39 1. 44 3.27 2.97 6.97 12.60 13.60 13.80 14.70 16.60

SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 . 5.00 -5.00 10.70 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM. % .01 .018 .017 .024 .034 .041 .092 .078 .074 .078 .127
TAHTALUM 1.0 -I. 00 -I. 00 1. 60 2.30 1.70 1.63 1.15 1.92 2.41 2.06
THORIUM .5 3.37 3.74 6.72 6.85 9.35 12.20 10.50 9.22 12. 10 11.30
m 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 3.13 -2.00 3.97 4.73 -2.00 2.91 -2.00 2.35 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 2.69 4.82 3.07 4.06 4.58 2.88
YTTER81UM .5 1. 05 .96 2.00 1.76 2.82 3.65 l.66 3.65 4.49 4.32
mc 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCON IUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

---------------------------------------------------------------------------------------------
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ElEMENT DL I 33092 I 33093 # 33094 I 33095 I 33096 I 33097 I 33098 I 33090 I 33100 I 33101

ANTIHONY
ARSEHIC
8ARIUM
8ROMINE
CERIUM
CAESIUM
CHROMIUM
C08ALT
EUROPIUM
GOLD, ppb
HAfHIUM
IRIDIUM, opb
IRON, %
LANTHANUM
LUTETIUM
MOLY8DEHUM

4IASSIUM, %

IDIUM
SAMARIUM
SCAHDIUM
SELEHIUM
SILVER
SDDIUM, %
TAHTALIlI1
THORIUM
TJH
TUHGSTEN
URAHIUM
YTTERBIUM
mc
ZIRCDHIUM

•

2.0
100.0

2.0
2.0
1.0
5. D
1.0
.5

5.0
1.0

20.0
.05

.5
.2

5.0
.2

20.0
.20
.10
5.0
5.0
.01
1.0
.5

500.0
2.0
2.0
.5

100.0
500.0

1. 47
-2.00
600.0
14.90
65.50
12.90
75.9

-I. 00
.6B

-5.0
B.21

-20.0
.414

36.10
.79

-5.0
3.510
203.0
5. 14

14030
-5.0

-5.00
.121
1. B6

22.10
-500.0
-2.00
3.52
3.92

-100.0
-500.0

B.09
4.04

471.0
5.44

12.40
16.20
65.4

-1. 00
- .50
9.0

7.90
-20.0
.530
5.57

.6B
-5.0

3.220
279.0
LIB

13. SO
-5.0

-5.00
.OB3
2.03

15.60
-500.0

5.31
US
3.44

-100.0
-500.0

7.5B
5.B7

419.0
17.80
65.00
13.50
73.3

-LOO
.65

-5.0
8.35

-20.0
1.190
3B.20

.71
-5.0

3.290
IB8.0
UB

13.70
-5.0

-5.00
.097
2.28

16.70
-500.0

2.77
3.34
3.65

-100.0
-500.0

2.64
2.60

421.0
7.20

46.70
13.50
62.3

-1. 00
.70

-5.0
9. 17

-20.0
.460

23.10
.72

-5.0
2.7BO
IBO.O
4.13

12 20
-5.0

-5.00
.OB3
2.05

17.20
-500.0
-2.00
2.84
3.72

-100.0
-500.0

1. 05
-2.00
5B9.0
12. 10

117.00
22.60
79.3

-1. 00
1.13
-5.0
6.34

-20.0
.566

64.40
.74

-5.0
3.970
21B.0
7.46

16.40
-5.0

-5.00
.151
1. 9B

13.50
-500.0

2.59
2.12
3.71

-100.0
-500.0

4. 17
-2.00
W.O

5.32
35.00
11.00
56.5

- i. 00
.59

-5.0
10.90
-20.0
.747

17.30
.75

-5.0
2.720
157.0
UB

11.10
-5.0

-5.00
.097
1. 45

lUO
-500.0
-2.00
3.05
3.73

-100.0
-500.0

3.26
-2.00
572.0

3.7Q
53.80
13.10
77.5

- i. 00
.B7

-5.0
6.BB

-20.0
.5BO

33.40
.63

-5.0
3.260
194. a
4.74

13.60
-5.0

-5. 00
.086
1.15

11. 00
-500.0

2.57
3.BO
3.22

-100.0
-500.0

.72
-2.00

-100.0
b .15

13.BO
-1.00

7.2
-1. 00
-.50
-5. a
4.32

-20. ,)
.2B9
7.87
-.20
-5,0

-.200
-20.0
1. 09
i.44
-5.0

-5.00
.016
i.l°
2.50

-500.0
-2.00
-2.00

.92
-100.0
-500.0

-.20
3.78

613.0
-2.00
84.10
9.80

332.0
32. SO
1.17

265.0
B.46

-20.0
5.450
43.60

,54
-5.0

1.330
112.0
B.65

12.70
-5.0

-5.00
1.120
I. 97

16.90
-500,0

5.BO
-2.00
2.B7

-100.0
-500.0

.B1
-2.00
144.0
3.65

40.10
i. 64
13.4

-1. 00
-.50
-5,0
4.52

-20,0
.430

20.20
.23

-5.0
.673
42.3
3.47
2.40
-5.0

-5.00
.022
i. 11
UB

-500.0
3.41

-2.00
1.12

-100.0
-500.0
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ELEMENT OL I 33102 I 33103 I 33104 I 33105 I 33106 I 33107 I mOB I 33109 I 33110 I 33111

--------------- ---------------------------------------------------------------------

AliTIMONY .2 2.51 1.32 .71 4,33 4,53 3.16 12.50 12.40 17.50 16.40
ARSENIC 2.0 -2.00 -2.00 -2.00 109.00 5.94 6.75 45.50 34.00 22.60 27.50
BARIUM 100.0 -100.0 415.0 -100.0 -100.0 lB9.0 277 .0 174.0 172.0 515.0 986.0
BROMINE 2.0 7.24 17.80 -2.00 26.20 42.00 16.40 47.30 84.30 7.48 15.20
CERIUM 2.0 29.50 20.40 11.20 76.30 33.50 128.00 36.20 45.40 47.60 76.30
CAESIUM 1.0 1.37 6.55 -1.00 2.77 5.22 7.51 -1. 00 1.12 11.70 7.73
CHROMIUM 5.0 16.2 22.8 7.2 267.0 156.0 155.0 272.0 305.0 108.0 183.0
COBALT 1.0 -1. 00 -1. 00 -1.00 62.10 5.18 12.50 15.BO 10.'0 -I. 00 -1 . 00
EUROPIUM .5 -.50 -.50 -.50 2.02 .76 3.38 .69 1.34 - .50 .B8
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 J .5 -5.0
HAfNIUM 1.0 7.11 B.79 4.44 8.07 10.50 11.80 B.89 9.19 6.62 5.B6
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -2D.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 .31B .509 .235 6.800 4.170 5.280 10.900 10.700 1.350 2.100
LANTHANUM .5 15.80 11.30 6.07 34,50 16.60 60.20 22.10 23.20 26.50 47.90
LUTETIUM .2 .29 .46 -.20 .59 .65 .96 .53 .50 .51 ,72
MOLYBDENUM 5.0 -5. D -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -24.0
POTASSIUM, % .2 .519 1.130 -.200 .511 .844 1. 890 .451 .347 3.220 2.340

.DIUM 20.0 30.4 111. 0 -20.0 60.8 58.7 130.0 3B.0 32.9 206.0 137.0
RIUM .20 2.46 1.77 .98 10.50 3.92 16.40 3.22 4.97 2.78 4.79

SCANDlUM .10 2.49 6.45 .65 4B.I0 18.90 26.30 30.90 32.50 12.30 14.20
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 8.4
SIL YER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, I .01 .027 .034 .017 .026 .030 .034 .036 .056 .045 .032
TANTALUM 1.0 1.07 3.32 -I. 00 3.51 3.10 4.17 2.73 3.60 2.07 1.72
THORIUM .5 3.79 8.17 1.93 8.17 10.40 15.30 7.29 7.48 12.60 14.10
TIN • 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 2.38 -2.00 -2.00 -2.00 2.54 -2.00 -2.00 -2.00 3.24 -2,00
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 2.03 -2.00 -2.00 -2.00 3.17 13 30
YTTER8IUM .5 1.34 2.42 .72 3.29 3.43 5. 11 2.87 2.84 2.72 3.38
lINC 100.0 -100.0 -100.0 -100.0 3550.0 -100.0 157.0 220.0 138.0 -,00.0 -,00.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 651. 0 5'5.0 53J .0 -500.0 -500.0 -5000

-------- -------------------------------------------------------------------------------
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-------------------------------------------------------------------------------------------------------
ELEMENT OL I 33112 I 33113 I 33114 I 33115 I 33116 I 33117 I 33118 I 33119 I 33120 I 33121

------------------------------------------------------------------- ----------------------------

ANTIMONY .2 20.BO 10.60 1.75 2.03 2.67 4.11 U4 21. 90 1. 02 5.02
ARSENIC 2.0 121.00 5Q.20 23.20 22.30 6.73 103.00 123.00 7UO -2.00 3.09
BARIUM 100.0 1040.0 184.0 -100.0 -100.0 116.0 -100.0 -100.0 582.0 443.0 702.0
BROMINE 2.0 113.00 71. 80 102.00 111. 00 33.70 113.00 61.10 6.93 -2.00 2.78
CERIUM 2.0 60.40 9.86 5.32 12.40 13.90 20.10 10.50 41. 80 59.00 47.30
CAESIUM 1.0 3.82 3.40 1. 69 2.14 2.22 1.62 1.85 13. SO 16.90 16.50
CNROMIUM 5.0 364.0 473.0 676.0 781. 0 922.0 823.0 1260.0 75.3 431.0 69.4
COB ALI 1.0 5. 16 12.40 2.74 2.25 20.70 19.60 6.39 -1. 00 22,60 -1. 00
EUROPIUM .5 1.61 -.50 -.50 -.50 -.50 .86 .71 .57 .86 .88
GOLD. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 52.9 -5.0
HAfllIUM 1.0 7.04 7.57 6.21 8.97 7.38 8.00 5.92 6.25 7.80 7.01
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 ·20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 7.930 11. 400 20.300 11.400 16.200 15.700 16.900 2.110 4.130 .510
LANTHAIIUM .5 29.40 UO 1. 82 10.00 1. 83 5.36 3.55 26.60 35.20 19.50
LUTETIUM .2 .68 .53 .33 .59 .41 .40 .31 .56 .42 .77
MOLY80ENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0

.SSIUM, % .2 1.220 .m -.200 -.200 -.200 -.200 -,200 2.960 1. 410 3.990
IOIUM 20.0 71.7 31.1 35.8 -20.0 32.5 25.0 27.0 185.0 197.0 236.0

SAMAR IUM .20 6.91 1. 65 1.27 1.52 1. 41 UO 2.36 4.26 7.10 5.44
SCANDIUM ,10 30.90 27.60 38.40 42.10 49.20 57.60 SUD 13,30 11.10 14.10
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0
SIL VER 5,0 -5.00 -5.00 -5.00 -5,00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM. % ,01 .032 .204 .033 .029 .025 .027 .021 .032 1. 490 .049
TANTALUII 1.0 2.70 2.82 2.54 3.24 2.31 3.45 2.70 1.31 3.33 2,65
THOR IUM .5 8.43 12.40 5.81 9.72 5.54 6.27 3. 74 11.30 13,30 14.90
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -SOD .0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 8,97 5.40 -2.00
URANIUM 2.0 -2,00 2.23 -2.00 '2.00 -2.00 -2.00 -2.00 5. 14 3.89 U7
YTTERBIUM .5 3.65 2.27 1.72 2.59 2. 19 2.59 1.74 2,42 1. 93 3.90
lINe 100.0 148.0 286.0 -100.0 101.0 117.0 278.0 174.0 12°.0 117.0 -100.0
IlRCONIUM 500.0 -500.0 -500.0 -500,0 533.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

--------------------------------------------------- -----------------------------------------------
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--------------------------------------------------------------------
ELEMENT OL I 33122 I 33123 I 33124 I 33125 33126 I 33127 3312B I 33129 I 33130 I 33131

------- ---------------- ------------------------------------

AHTIMONY .2 3.92 8.07 16.90 23.00 6.68 18.10 2.32 2.84 3.43 2.35
ARSENIC 2.0 -2.00 52.50 -2.00 42.10 IUD 28.90 4.46 5.02 10.30 52.70
8ARIUM 100.0 784.0 -100.0 -100.0 -100.0 -100.0 182.0 -100.0 -100.0 -100.0 -100.0
BROMINE 2.0 9.03 4.00 -2.00 13.20 9.06 9.31 2.86 7.70 3.46 15.60
CERIUM 2.0 102.00 -2.00 -2.00 43.20 94.00 26.80 9.43 10.00 10.30 3.24
CAESIUM 1.0 9.32 -1. 00 -1.00 -1. 00 -1. 00 2.51 '1. 00 -1. 00 -1. 00 -1. 00
CHROMIUM 5.0 66.7 -5.0 10.3 43.3 86.1 35.3 16.9 12.0 13.5 7. 1
COBALT 1.0 2.13 -1.00 -1. 00 -1. 00 3.05 -1. 00 -1.00 -l. 00 -l. 00 3.°8
EUROPIUM .5 .59 -.50 -.50 -.50 -.50 -.50 - .50 -.50 - .50 - .50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 8.7 -5.0 6.1 -5.0 -5.0 -5.0 -5.0
HAFHIUM 1.0 10.70 - I. 00 -1.00 3.67 9.60 4.22 1.78 !.94 2.52 -1. 00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , ,05 1.760 .983 .208 2.750 2.030 2.430 .262 I. 020 .716 3.490
LANTHANUM .5 60.10 -.50 .69 22.90 55.90 14.20 5.00 5.51 5.76 1.22

4IETIUM .2 .74 -.20 -.20 .32 .64 ,27 -.20 - .20 - ,20 -,20
Y8DENUM 5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0

POTASSIUM, % .2 1.610 -.200 -.200 -.200 - ,200 .757 - .200 -.200 - .200 -.200
RUBIDIUM 20.0 133.0 -20.0 -20.0 -20.0 -20.0 38.4 -20.0 -20.0 -20.0 -:0.0
SAMARIUM .20 6.77 -.20 -.20 2.17 5.06 2.02 .77 ,84 .81 .27
SCANDIUM .10 12.70 .18 .20 4.81 9.93 5.60 .64 0' .81 .49... .J

SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER' 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00 5.:l0 -5.00 -5.)0
SODIUM, , .01 .040 -.010 -.010 .015 .01 9 .042 ,014 ,046 .019 .023
TANTALUM 1.0 1.26 -1. 00 -1. 00 -1. 00 1. 43 -1 .00 -I .00 -l.OO -1. 00 -l.OO
THORIUM .5 16,50 -.50 -.50 7.81 15,80 6.19 .96 1.81 1.39 1.01
TIN 500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 ~500.0

TUNGSTEN 2.0 3.47 -2.00 -2.00 2.91 2.86 -2.00 -2,00 -2.00 -2.00 -2,00
URAN IUM 2.0 -2.00 -2.00 -2.00 2.35 6.36 3.32 '2.00 - 2. ')0 -2.00 -=.00
YTTERBIUM ,5 3.32 -.50 -.50 1.50 3. 13 1.31 " •• SO - so - 50• _'\j

mc 100.0 161. 0 114.0 -100,0 260.0 342,0 120.0 -100.0 -10(1. I! . ! ~)O , 'J -l 00 .0
ZIRCONIUH 500.0 -500.0 -500.0 -500.0 -500,0 514.0 -500.0 -500.0 -500.0 -500 0 -500.0

---------------------------------------------------------------------------------------------------------------------------------
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----------------------------------------------------------------------------------------------------------------------------------ELEMEHT DL I 33132 I 33133 I 33134 I 33135 I 33136 I 33137 I 3313B I 33139 I 33140 I 33141

------------------- ----------------------------------------------------------------------------

AHTIMOHY .2 21.70 3.96 .80 .57 .83 7.66 22.10 21.20 - .20 5.22
ARSEHIC 2.0 143.00 61.10 -2.00 -2.00 46.60 144.00 110.00 53.10 J.39 2. ')7
BARIUM 100.0 229.0 424.0 -100.0 -100.0 -100.0 431.0 228.0 48J.0 615.0 492.0
BROMIHE 2.0 117.00 20.JO -2.00 -2.00 2.34 5.20 26.80 5.39 -2.00 7.03
CERIUM 2.0 62.40 77.50 -2.00 -2.00 11.80 42.70 61. 80 44.20 79.30 33.30
CAESIUM 1.0 6.3J 11.'0 -I. 00 -1. 00 -I. 00 12.40 11.20 30.00 9.80 16.40
CHROMIUM 5.0 12J.0 98.4 9.0 11.9 8.1 105.0 69.9 97.2 339.0 108.0
COBALT 1.0 1.11 I. 24 -I. 00 -1.00 30.10 8.93 3.60 16.40 32.20 -I. 00
EUROPIUM .5 .96 I. 04 -.50 -.50 -.50 .71 2.51 .62 1.17 -.50
GOLD. ppb 5.0 19.8 10.4 -5.0 -5.0 -5.0 -5.0 -5.0 16.9 249.0 6.2
HAfHIUM 1.0 5.82 6.13 1.61 1. 63 -I. 00 6.88 4.8J 5.27 8.64 5.74
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0

.'% .05 5.440 1.700 .236 .228 2.760 2.520 6.370 3.060 5.450 .690
THANUM .5 J3.90 38.70 .66 .90 1.11 23.20 28.80 21. 90 44.60 Ib.60

LUTETIUM .2 .54 .67 -.20 -.20 -.20 .48 .59 .75 .57 .64
MOLYBDEHUM 5.0 -]7 .0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5..) -5.0 -5.0
POTASSIUM. % .2 1.890 2.900 -.200 -.200 -.200 1.340 .875 4.630 I. 480 3.870
RUBIDIUM 20.0 110.0 136.0 -20.0 -20.0 -20.0 85.5 65.0 250.0 125.0 211. 0
SAMARIUM .20 6.72 6.79 -.20 .24 .40 4.41 13.60 4.11 8.44 2.93
SCAHDIIJM .10 28.50 14.00 .30 .37 I. 26 II. 00 14.40 17.40 12.80 1.1.20
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 - 5.00 -5.00 -5.00
SODIUM. • .01 .023 .029 -.010 -.010 .013 .063 .052 .041 1.150 .043,
TANTALUM 1.0 -I. 00 I. 02 -I. 00 -I. 00 -I. 00 -1.00 -I. 00 1.21 2.98 1.17
THORIUM .5 27.00 12.60 .53 .69 1.16 8.70 7. 57 11 .80 17.40 14.70
T!H 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.')
TUNGSTEN 2,0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 4.32 2.22 5.34 -2.00

UP.oH rUM 2.0 20.30 4.62 -2.00 -2.00 -2.00 -2.00 -2.00 4. 42 US ? . '8
YTTER8IUM .5 2.67 3.26 - .50 -.50 -.50 2.J8 J.12 3. 78 2.88 3. 15
lINC 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 580.0 P64.0 -100.0 -100.0 -: 00 0
ZIRCOHIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -50co

-----------------------------------------------------------------------
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------ ------------------------------------------------------------------------------------------------------
ELEMENT OL I 33142 , 33143 I 33144 , 33145 , 33146 , 33147 , 33148 , 33149 I 33150 , 33151

------------------------------------------------------------------------------------------------------------

AHTIMONY .2 17 .20 1. 44 17.60 14,70 1. 05 1.14 1. 28 3,90 8.72 3.85
ARSENIC 2.0 42.70 -2.00 19,50 328.00 22.40 3.77 11.30 83.50 35.80 2,48
BARIUM 100,0 486,0 231.0 -100,0 m.o 562,0 35] ,0 391. 0 368,0 m.o 432,0
8ROMINE 2.0 6.55 -2.00 13.60 11. 40 -2.00 8.01 2,83 18,70 31,60 -2.00
CERIUM 2.0 60.00 18.80 102.00 45.90 105,00 70,20 60.70 44. SO lJUO 50.90
CAESIUM 1.0 18.00 5.14 2.74 11.20 25,90 17.40 13.20 17.)0 15.50 16.50
CHROMIUM 5.0 100.0 22.5 131. 0 43.9 89.5 54.3 48.9 62,5 97.7 90.0
COBAl! 1.0 -1.00 -I. 00 1.80 11.50 22.10 3.25 4.65 -l. 00 - t .00 -1. 00
EUROPIUM .5 .71 -.50 1.58 ,72 1,84 .85 .69 ,57 1.74 .78
GOLD, ppb 5.0 6.3 -5.0 -5.0 42.4 -5.0 -5.0 5. 1 -5,0 -5.0 -5.0
HAFNIUM 1.0 6.21 8.86 7.04 4.17 11.10 7.38 6.61 6.46 8.85 7.D4
IRIDIUM, ppb 20.D -20.0 -20.0 -20.0 -20.0 -20,0 -20.0 -20.0 -20,0 -20,0 -20,0
IRON, % .05 1.530 .367 2.460 7.880 4.930 1.370 2.830 3.610 2.310 ,486
LAHTHANUM .5 29.90 8.35 53.20 24.90 52.B0 35.10 14.60 25,80 62.90 26.70
LUTETIUM .2 .61 .45 .56 .39 1. 05 .71 .62 .5° .65 .69
MOLY8DENUM 5.0 -5.0 -5.0 -24.0 -5.0 -5.0 -5.0 -5,0 -5,) -5.0 -5.0
POTASSIUM, % .2 3.770 1. 450 -,200 2.680 4.700 3,280 2,920 3.480 2.6BO 3.900
RUBIDIUM 20.0 IB1. 0 61.2 -20.0 188,0 264.0 167.0 152.0 178,0 14l. 0 191. 0

.RIUM .20 5.73 1.79 9.31 4.40 10,90 6.77 5.31 3.21 12.40 4.72
DIUM .10 15.80 5.29 23.20 9,39 23.40 13,20 12.80 14.20 15.20 15.40

SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5,0 -5.0 -5.0 -5.0
SIl VER 5,0 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00 -5,00 -5,00 -500 -5.00
SODIUM, % .01 .035 .037 .011 .061 .269 .074 .066 .097 ,086 .065
TAHTALUM 1.0 1.50 1. 09 1. 57 -l. 00 1. 68 1.22 1.51 1. 06 1.11 2.31
TNORIUM ,5 21. 90 3.56 41.50 9,93 20,30 13,80 12.30 13,10 37.40 19.30
m 500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

• -2.00 2.68TUNGSTEN 2.0 2.27 -2.00 -2.00 9,00 ·2,00 2.35 -2.00 -2.00
URANIUM 2.0 5.06 -2,00 13.10 -2,00 2.69 2. 13 2,94 2.07 3,41 2.64
YTTERBIUM .5 2.95 2.12 2,47 1. 67 5.01 3,49 3.11 2.89 3.20 3.50
ZINC 100.0 -100.0 -100.0 181.0 105.0 146,0 103.0 -100,0 -100,0 -100.0 -100.0
ZIRCDNIUM 500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

--------------------------------------------------
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------------------ ---------------------------------------------
ELEMENT OL I 33152 I 33153 I 33154 I 33155 • 33156 • 33157 I 3315B I J3159 • 33160 • 33161

--------------

ANTIMONY .2 B.39 5.61 5.04 2.87 1.29 .81 .44 .48 - .20 .43
ARSENIC 2.0 18.40 25.80 4.94 19.40 -2.00 3.92 -2.00 -2.00 2.84 -2.00
8ARIUM 100.0 153.0 414.0 670.0 221. 0 159.0 439.0 537.0 436.0 429,0 120.0
BROMINE 2.0 32.00 71. 60 5.17 7.95 2,34 16.80 20.80 3.98 -2,00 7.54
CERIUM 2.0 6.06 4.86 103.00 68.90 39.90 101.00 68.90 68,40 62,70 25.30
CAESIUM 1.0 4.46 8.47 9.89 5.80 4.72 '.80 7.52 10. 10 16,60 1. 40
CHROMIUM 5.0 172.0 667.0 73.5 33.6 23.3 68.7 49.0 55. 1 455.0 13,3
COBALT 1.0 21.50 31. 40 1. 01 1.61 -I. 00 3.22 -1. 00 1.13 21. 40 -1. 00
EUROPIUM .5 -,SO -.50 2.29 .97 .56 1.13 .97 1. OS 1. 02 -.50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 59,6 -5.0
HAFNIUM 1.0 2.09 -1. 00 7.63 6.54 5.59 6.61 15.10 7.15 8.38 4.70
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0 -20,0 -20.0 -20.0
IRON, % .05 3.600 B.810 .607 1.2BO .653 3,040 ,573 ,646 4.060 ,').::.,. .....
LANTHANUH .5 3.10 2.97 SUO 34.80 20.10 52.70 32.70 31.70 35.40 14.40
LUTETIUM .2 .24 -.20 .80 ,54 .34 ,81 .89 .77 .44 .29
MOlYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0
POTASSIUM, % .2 .862 .786 3.840 1.760 .722 4.050 3.250 3.570 1.340 .611

_IDrUM 20.0 61.0 70.9 247.0 107.0 49,3 215.0 155.0 240.0 195.0 40.3
ARIUM .20 1.15 1.25 9.94 6.97 3.83 9.43 6.76 7,41 7. 19 1. 43

SCANDIUM .10 41.10 32.10 15.50 8.06 3,98 16.80 12.70 15.30 11.30 3,32
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0
SIl VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -\.00 -5.00 -5.00
SOOIUM, % .01 .732 .114 ,047 .043 .043 .069 ,065 .052 1.520 .027
TANTALUM 1.0 -I. 00 -1.00 1. 46 1.76 -1. 00 2.06 1.71 1. 17 3.13 -1 ' 00
THORlUi'I' .5 2.20 .92 17.60 10,90 5.44 14.70 10.30 11. 40 14 ,10 3.09
TIN 500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500,0 -500,0 -500,0 -\00,0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 5.29 -2.00 -2.00 -2.00 -2,00 2.80 3.25 2.31
URANIUM 2.0 -2.00 -2.00 3.04 -2.00 -2.00 4.\6 J. 57 2.95 3.45 -2.00
YTTER8IUM .5 1.20 .82 3.99 2.82 1.74 4.03 4.51 3.80 '1 "Il:; 1. 48, ....
mc 100.0 166.0 296.0 -100.0 -100,0 -100.0 -100.0 -100,0 -100,') 106.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 513,0 -500.0 -500.0 -500.0

--------------------- ----------------------------------------------------------------------------------------
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--------------------------------------------------------------------------ELEMENT DL I 33162 33163 I 33164 I 33165 I 33166 I 3316 J I 33168 I 33169 I 33170 33171

--------------------------------------------------------------------------------------------------

ANTIMONY .2 3.77 .B8 .43 1.22 .71 .27 .47 .60 .35 .44
ARSENIC 2.0 3.01 4.61 3.05 7.75 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
BRRIUM 100.0 545.0 b58.0 197.0 853.0 165.0 -100.0 112.0 132.0 -100.0 -100.0
BROMINE 2.0 16.00 -2.00 -2.00 -2.00 -2.00 -2.00 2.79 -2.00 2.77 9.15
CERIUM 2.0 104.00 106.00 61.20 137.00 44.00 32.30 32.70 57.60 48.00 12.00
CAESIUM 1.0 IJ.40 14.20 3.43 17.50 1.75 -1. 00 1. 27 3.75 1. 41 -I. 00
CHROMIUM 5.0 56.6 67.1 22.3 73.8 8.B 5.3 12.1 20.4 8.9 -5.0
C08ALT 1.0 3.42 5.54 1. 91 7.41 -I. 00 -1. 00 l.34 1.16 -1. 00 -1. 00
EUROPIUM .5 1.36 1.77 .66 3.36 .73 -.50 - .50 .93 -.50 -.50
GOLD, pob 5.0 -5.0 5.9 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 7.31 7.06 14.90 8. 75 6. )J 6.85 10.80 9. !3 8.59 6.10
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IROH, % .05 .974 3.040 1.890 1.700 .399 .553 .301 1.560 .259 .218
LANTHAHUM .5 51.80 53.50 31.10 65.50 22.50 16.30 19.70 28.70 26.90 6.21
LUTETIUM .2 .77 .87 .61 1.07 .37 .24 .47 .48 .35 -.20

.YBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
ASSIUM, % .2 3.680 3.970 1.220 4.350 .793 - .200 .575 1. 050 .588 -.200

RUBIDIUM 20.0 204.0 231. 0 75.7 258.0 54.4 -20.0 30.9 75.B 30.6 -20.0
SAMARIUM .20 10. 10 11.00 5.12 18.90 3.80 2.73 2.21 5.74 2.45 1. 05
SCANDIUM .10 14.BO 18.00 5.65 lB. 30 3.45 1. 57 3.33 4.B8 2.87 1.10
SElENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SllVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SOD IUM,' % .01 .058 .067 .022 .065 .023 .010 .027 .021 .029 .017
TANTALUM 1.0 -1. 00 1.72 1.21 2.32 1. 06 -1. 00 -1. 00 -1. 00 -1. 00 -I. 00
THORIUM .5 13.80 18. BO 0.78 20.10 5. 16 3.89 4.92 7.85 3.83 1. 84
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2,00 -2.00 3.00 3.07 -2.00 2. j 8 -2.00 -2.00 -2.00
URAN rUM 2.0 2.12 2.25 2.33 2.67 -2.00 -2.00 2.13 -2.00 -2.00 -2.00
YTTERB rUM .5 4. l' 4. 52 3. 10 5.5e 2,01 1.28 2.47 2.51 1.80 .96
lINC 100.0 -100.0 -100.0 -100.0 143 0 -100. :) ·100,0 -100.0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 553.0 -500.0 -500.0 -Soo.c -500.0 -500.0 -500.0 -500.0

----------------------------------------------------------------------------------------------------------------------------------
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ELEMENT OL 133172 I 33173 I 33174 I 33175 I 33176 I 33177 I 3317B I 33179 I 331BO I 331BI

B£CQUER£L JOB I 330•
-----------------------------------------------------------

ANTIMONY
ARSENIC
BARIUM
BAOMINE
CERIUM
CAESIUM
CHROMIUM
COBALT
EUROPIUM
GOLD, ppb
HAFNIUM
IRIOIUM, ppb
IRON, %
LANTHANUM
LUTETIUM
MOLYBDENUM
POTASSIUM, I
RUBIDIUM
SAMARIUM

MNOIUM
_mUM

SlLVER
SOOIUM, %
TANTALUM
THORIUM
TIN
TUNGST£»
URANIUM
YTTERBIUM
mc
ZIRCONIUM

.2
2.0

100.0
2.0
2.0
1.0
5.0
1.0
.5

5.0
1.0

20.0
.05
.5
.2

5.0
.2

20.0
.20
.10
5.0
5.0
.01
1.0
.5

500.0
2.0
2.0
.5

100.0
500.0

2.17
-2.00
B23.0

5.00
10B.00
13.00
90.7

-1. 00
1.03
-5.0
B.5B

-20.0
.557

54.00
.B6

-5.0
4.6BO
260.0
B.50

18.30
-5.0

-5.00
.086
1.24

16.50
-500.0
-2.00
3.99
4.33

-100.0
-500.0

.n
-2.00
653.0
IUD

lIQ.OO
10.20
68.3

-1. 00
1. 06
-5.0

11.10
-20.0
.585

60.20
.87

-5.0
3.B30
204.0
9.23

14.60
-5.0

-5.00
.094
2.01

15.70
-500.0
-2.00

4.19
4.34

-100.0
-500.0

.53
-2.00

-100.0
12.30
60.10
2.22
15.6

-I. 00
.60

-5.0
9.63

-20.0
.255

30.20
.45

-5.0
.455
28.6
4.74
3.44
-5.0

-5.00
.028

-1. 00
7.77

-500.0
-2.00
-2.00
2.25

-100.0
-500.0

.83
-2.00
527.0
7.09

112.00
11.30
63.6
1.13
1. 46
-5.0
7.83

-20.0
.509

55.50
.77

-5.0
3.790
245.0
9.56

14.10
-5.0

-5.00
.090
1.61

13.60
-500.0

2.09
2.98
3.87

-100.0
-500.0

.40
'2.00
277 .0
15.20
59.20

4.41
34.4

-1. 00
.74

-5.0
6.58

-20.0
.537

30.30
.45

-5.0
1.710
98.9
5.62
7.79
-5.0

-5.00
.071
UO
8.71

-500.0
-2.00
-2.00
2.28

-100.0
-500.0

.28
-2.00

- j 00.0
8.68

20.20
-I. 00

5.2
-1.00
-.50
-5.0
5.01

-20.0
.272

10.10
-.20
-5.0

-.200
-20.0
1. 81

.90
-5.0

-5.00
.024

-1 .00
2.36

-500.0
-2.00
-2.00

.83
-1000
-500.0

.61
-2.00
110.0
8.91

111.00
9.15
61.6

-1. 00
1.51
-5.0

12.20
-20,0
.567

57.20
.80

-5.0
3.550
182.0
10.50
12. j 0
-5.0

-5.00
.062
1.33

14.80
-5000

2.08
2.55
4.15

-100.0
-500.0

.75
-2.00
752.0
3.55

102.00
11.30
68.3

-I. 00
1.72
-5.0
1.81

-20.0
.525

51.90
.82

-5.0
3.880
231. 0
10.20
15.50
-5.0

-5.00
.084
1. 80

11.10
-500.0

2.65
2.56
4.23

-100.0
-500.0

-.20
3.63

5300
-2.00
84.20
10.80
345.0
3UO
1.20

251.0
8.41

-20.0
5.540
44.20

.59
-5.0

1.280
111.0
8.76

13.00
-5.0

-5.00
1.140

1.71
17.00

-500.0
5.54

-2.00
2.88

-100.0
-500.0

2.52
4.19

607.0
15.50

104.00
10.80
77 .2

-1. 00
1.29
-5.0
1.06

-20.0
2.760
53.00

.83
-5.0

3.460
209.0
10.50
16.20
-5.0

-uo
.115
1. i2

20.80
-500.0
-2.00
2.28
4.08

-100.0
-500.0
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------------ --------------------------------------------------- ----------------------------
ELEMENT DL I 33182 I 33183 I 33184 I 33185 I 33186 I 33187 33188 I 33189 I 33190 I 33191

------------------------------------------------------------------- --------------------------------

~NTJHONY .2 .31 . 75 .48 .65 1.20 2.45 3.15 1.25 1. 08 3.07
ARSENIC 2.0 -2.00 -2.00 -2.00 7.24 4.27 9.80 -2.00 -2.00 -2.00 10.30
8ARIUM 100.0 575.0 448.0 408.0 510.0 759.0 641. 0 768.0 688.0 633.0 457 .0
8ROMINE 2.0 9.19 12.30 6.38 -2.00 4,55 2.88 -2.00 2.85 4.87 6.00
CERIUM 2.0 96.90 91.10 59.2D 90.30 108.00 87.90 77 .80 90.70 86.00 74.80
CAESIUM 1.0 8.50 8.15 6.79 9.48 11.50 12.10 j 2.10 14.00 11.30 10.30
CHROMIUM 5.0 55.4 57.0 43. 1 48.5 68.3 65.6 51.4 69.1 62.5 62.0
COBALT 1.0 -1. 00 -1 .00 -I. 00 3.92 -1.00 2.21 -1. 00 -1. DC -1. DC -1. DC
EUROPIUM .5 1.6C 1.35 .93 1. 43 1.45 1.34 .73 1.23 1.05 1.05
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 6.2 -5.0 -5.0 -5.0 -5.0 -5.0
HAfN IUM 1.0 8.77 9. 14 7.48 8.86 8.05 8.28 8.12 7.88 8.16 7.46
IRIDIUM. ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, I .05 .430 .404 .437 1. 510 .569 1.390 .438 .514 .496 .625
LANTHANUM .5 47.90 45.90 31. 40 45.00 55.00 44. j 0 40.20 46.40 43.40 40.70
LUTETIUM .2 .79 .73 .52 .77 .86 .74 .72 ,78 .77 ,67
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 U30 2.730 2.390 2.790 3.800 3.440 3.310 3.880 3.660 2.950
~DIUM 20.0 166,0 158.0 136.0 168.0 123.0 189.0 181.0 227 .0 210.0 208.0

RIUM .20 9.13 8.35 5.52 8.76 10.20 8.13 6.09 8.12 7.65 6.45
SCANDIUM . j D 12.80 12.20 Q,94 11.40 16. 10 12.90 11.00 15. SO 14.80 12.30
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0
SILVER 5.0 -5.00 -5,00 -5,00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, % .01 .094 .090 .066 .069 .096 .085 .095 .086 .074 ,061
TANTALUM 1.0 1.77 1.29 1. 74 -1.00 1.20 1.75 1.27 1.63 1. 63 1. 71
THORIUM .5 IUD 12.50 7.14 12.50 12.20 14.90 10,40 j 1. 40 10,10 10,30

•TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 '500,0
TUNGSTEN 2.0 2.15 -2.00 -2.00 -2.00 2,59 2,41 2.63 -2.00 3.85 2.98
URANIUM 2.0 3.75 3,25 -2.00 -2.00 3.27 2.95 3,26 2.94 2.55 2,23
YTTERBIUM .5 3.92 3.76 2.69 4.24 4,48 3.92 3,51 4.08 4.00 3.46
ZINC 100.0 -100.0 -100.0 -100.0 147.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0

-------------------------------------------------- ------- -----------------------
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----------------------------------------------------------------------
ELEMENT OL I JJl92 I 33193 I 33194 I 33195 I JJl96 I 33197 # 33198 # 331'9 I 33200 I 33201

---------------------------------------------------------------------------

ANTIMONY .2 3.78 1.29 .62 1.13 1.22 3.11 2.71 .74 .31 7.01
ARSENIC 2.0 6.88 3,33 4.29 -2.00 -2.00 21.10 -2.00 -2.00 3.12 2.73
BARIUM 100.0 701.0 655.0 629.0 684.0 138.0 367.0 589.0 196.0 390.0 464.0
BROMIHE 2.0 2.61 3.82 -2.00 -2.00 5.38 2.78 2.53 11.00 -2.00 8.07
CERIUM 2.0 96.60 80.10 100.00 99.30 57.10 79.40 110.00 72.60 65.70 82.50
CAESIUM 1.0 10.60 13.90 10.10 13.10 2.16 8.29 a.57 2.50 17.20 8.66
CHROMIUM 5.0 58.9 58.3 60.9 59.5 18.3 35.8 65.8 18.9 433.0 43.2
C08AlT 1.0 5.41 1.62 7.60 8.87 l.lL 2.82 -1.00 -1. 00 22.20 1. 27
EUROPIUM .5 1.33 .89 1.57 1. 23 .99 .97 1.61 1.15 .93 1.39
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 8.5 -5.0 84.1 -5.0
HAFNIUM 1.0 7. 08 6.51 7.02 7.03 15.00 9.50 7.53 11. 40 8.35 7.98
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 1.190 .881 3.060 3.990 .361 1.300 .555 .975 4.080 .797
LANTHANUM .5 47.50 40.80 48.60 48.60 29.20 39.10 54.00 35.60 34.40 40.20
LUTETIUM .2 .77 .70 .Bl .72 .60 .60 .79 .53 .40 .69

,YBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
ASSIUM, % .2 3.930 4.160 3,340 2.910 .971 1. 920 4.230 1.240 1.810 2.440

RU81DIUM 20.0 259.0 241. 0 198.0 184.0 48.2 120.0 235.0 76.2 202.0 132.0
SAMARIUM .20 8.53 6.67 9.38 9.44 5.37 7.54 10.30 6.88 7.05 8.58
SCANDIUM .10 16.30 15.80 15.70 15.60 4.39 9.06 15.30 4.55 11.10 10.30
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 5.75
SOOIUM,> % .01 .048 .065 .048 .047 .021 .031 .035 .018 I. 480 .035
TANTALUM 1.0 -1. 00 1.52 1. 62 1.07 1. 68 1.40 I. 05 -1 .00 2.95 1.19
rHORIUM .5 15.10 14.20 15.60 16.40 8.20 10.90 15.60 8. OJ 13.40 IJ.60
TIH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSrEN 2.0 3.43 -2.00 -2.00 -2.00 3.B9 -2.00 a.38 7.87 4.01 5.79
URANIUM 2.0 4.39 2.98 -2.00 3.67 2.07 -2.00 2.63 -2. ,~o 3.94 2.42
YTTERBIUM .5 3.84 3.72 4.13 3.92 3.31 3.10 4. 12 2.58 2.13 3.42
mc 100.0 120.0 -100.0 -100.0 142.0 -100.0 - 100.0 -100.0 -100.0 114.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 6110 538.0 -500.0 -500.0 -500.0 -500.0

--------------------------------------------------------------------------
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--------------------------------- -
ELEMENT OL I 33202 I 33203 I 33204 I 33205 I 33206 I 33207 I 332 DB I 33209 33210 I 33211

---------------------------------------------------------------------------------------------------

ANTIMONY .2 2.57 1. 04 2.44 1.11 1,21 1. 80 1.31 1.03 .94 .72
AASENIC 2.0 7.37 -2.00 4.12 -2.00 -2.00 -2.00 -2.00 4.51 -2.00 -2.00
BARIUM 100.0 m.o 617,0 724 .0 856.0 569.0 742.0 795.0 -100.0 629.0 /83.0
BROMIIiE 2.0 3.62 2.96 6.15 4.61 5.94 4.18 7.16 8.50 4.65 5.09
CERIUM 2.0 11/.00 84.40 118.00 131. DO 98.30 94.80 114.00 SUO 100.00 110.00
CAESIUM 1.0 12.10 6.50 8.74 IUD 9.19 9.18 11.80 1. 48 11,50 10,30
CHROMIUM 5.0 72.9 52.8 78.5 79.0 63.6 65.8 67.5 17.9 77.7 70.6
COBALT 1.0 2.05 -1. 00 1. 59 -1. 00 1.38 -1. 00 1.69 1. 90 1,03 1.68
EUROPTUM .5 2,51 1. 42 2.02 2,37 1.26 1.64 1.87 1. 07 1.74 1.28
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0
HAFHIUM 1.0 6.44 9.24 10.90 7.80 6.88 6.39 8.16 6.55 7.31 9.52
IRIDIUM, opb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 3. /10 ,484 .613 .702 .608 .542 .957 2.150 . /09 .640
LANTHANUM .5 62.50 42.30 62.40 69.50 51.90 49,80 59.50 25. /0 53.70' 57.40
LUTETIUM .2 .93 .78 .91 1.02 .78 .74 .91 .40 .85 1. 05
MOLY80ENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0
POTASSIUM,' .2 4.120 3.190 4.600 5.580 4.150 4.220 4.350 .518 4.600 4.330
RUBIDIUM 20.0 231. 0 184,0 2/2.0 292.0 216.0 237.0 231.0 39,6 241. 0 250.0
SAMARIUM .20 13.30 7.78 11.80 14.00 8.95 9.51 11.70 4.44 9.50 10.90

_NDIUM .10 18.30 11. 40 1/ . /0 19.90 16.10 16.60 1/ .10 3.98 17.80 18.40
_. EN IUM 5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIl VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00 -5.00
SODIUM, % .01 ,048 .054 ,064 .057 .056 .058 .068 .024 .057 ,065
TANTALUM 1.0 -1 ,00 1. 88 2, 57 -1. 00 1. 44 -1.00 1. 89 1.21 -I. 00 2.06
THORIUM ,5 19.50 12.60 16.30 19.60 15.10 15.80 14.80 6.33 17.30 17.30
!III 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSH'tI 2.0 3.39 6.75 10.50 -2.00 -2.00 2.74 3.55 7.00 2.52 -2.00
URAN IUM 2.0 3.48 2.17 2,24 4.00 3.06 3.10 3.40 -2.00 3.79 3,71
YTTER8IUM .5 4.16 3.73 3.96 4.53 3.75 3.72 4.43 1. 95 4,00 4.66
ZINC 100.0 375,0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100,0 -100.0 -100,0
ZIRCONIUM 500.0 -500,0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

-----------------------------------------------------------------------------------------------

•
LUCAS HEIGHTS RESEAACH LABORATORIES NEW IlLAWAARA AD, LUCAS HEIGHTS, NSWBECQUEREL

LABORATORIES
A.e.N. 003 271 832

Telephone: (02) 543 2644

Facsimile: (02) 543 2655

P.O. BOX 93

MENAI, NSW, 2234



NEUTRON ACTIVATION

IJU4o.
ANALYSIS

•BECQUEREL JOB I 330 Page 18 of 19

--------------------------------------
ElEMENT OL I 33212 I 33213 I 33214 I 33215 I 33216 I 33217 I 330m I 33075R I 33090R I 33121R

----------------------------------------------------------------------------------------------------------------------------------

ANTIMONY .2 .99 .54 1.17 .74 ,72 1.15 7, J7 .65 1.26 4.89
ARSENIC 2.0 -1.00 -1.00 -2,00 -2,00 -2.00 -2.00 17.00 -1.00 -1.00 3.07
8ARIUM 100.0 514.0 610,0 497.0 358.0 910.0 668.0 -100.0 -100.0 640.0 661,0
BROMINE 2.0 11.30 9,22 12,00 6,72 6.60 2,88 16, BO 1.45 13.10 1,55
CERIUM 2.0 90.20 97.30 I1B.00 73.80 116,00 116.00 12.90 16.80 96,60 48.70
CAESrUM 1.0 11.20 11. 40 10,80 5,44 12.60 8,15 2,74 -1. 00 11.00 17.80
CHROMIUM 5.0 59.2 67,6 69.5 42.0 82.5 54.8 61.7 7.3 84.3 69.1
COBALT 1.0 2. 11 2,69 1.16 -1.00 -1. 00 1.26 -1,00 -1. 00 -I. 00 -1. 00
EUROPWM .5 1.24 1.31 1. 41 .99 1.20 1.61 -.50 -.50 1. 06 .99
GOLO. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0
HAFNIUM 1.0 7.39 7.00 11.10 7.43 7.85 7.46 4.28 3.94 9,41 7.53
IRIOIUM, ppb 20.0 -10.0 -20.0 -20.0 -20.0 -20.0 -20.0 -10,0 -20.0 -10.0 -20.0
IRON, % .05 .580 .927 ,483 ,407 .542 .476 3.540 .186 .606 .506
LANTHANUM .5 46.30 50.00 60.10 38.10 61.90 56.70 7.39 9.22 49,90 19.70
LUTETIUM .2 .82 .81 .87 .63 .94 .80 -.20 -.20 .92 .78
MOLYBDENUM 5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0
POTASSIUM, % .2 3.810 4,160 3.320 2,330 4.760 3.830 .324 -.200 4.000 4.190

.IDIUM 10.0 221.0 123.0 193.0 109.0 261. 0 224,0 32,7 -20,0 223.0 235.0
ARIUM .20 8.27 9.11 10.20 6.39 12,40 9.94 1.04 1.27 8.15 5.51

SCANDIUM .10 16.70 16.70 13,90 8.51 19.00 15.30 5.05 ,55 14,70 14.20
SELENIUM 5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SllVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00 -5.00 -5.00 -5,00 -5.00
SODIUM, % .01 .061 .066 .050 ,041 .074 ,047 .028 .016 .078 .050
TANTALUM 1.0 1. 94 1.72 -I .00 -1. 00 1. 49 1. B9 -1.00 -1.00 1.51 1.10
THORIUM" .5 lUO 15.10 17.00 8.88 18.50 15.30 3.45 U8 12.40 15.30
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -1.00 10.40 -1.00 -2.00 -2.00 -2.00 -2.00 2.72 3.18
URANIUM 2.0 2.59 2.51 3.41 -2.00 l,21 3,36 2.02 -2.00 4.28 4.67
YTTERBIUM .5 3.78 3.90 4.14 3.09 4,47 ~.O2 .95 .58 4.36 4.05
ZINC 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100,0 -100.0 -100,0
llRCOHIUM 500.0 -500,0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

----------------------------------------------------------------------------------------------------------------------------------
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----------------------------------------------------------------------------------------------------------------------------------
ELEMENT OL # 33135R I 33157R # 33174R I 33190R I ll20BR

----------------- ---------------------------------

ANTIMONY .2 .5B .95 .3B 1.05 1.35
ARSENIC 2.0 -HO 4.62 -2.00 -2.00 -2.00
BARIUM 100.0 -100.0 545,0 -100.0 613.0 BOU
BROMINE 2.0 -2.00 16.60 12.50 4.70 6.83
CERIUM 2.0 -2.00 104.00 58.30 BUO 120.00
CAESIUM 1.0 -1.00 9.79 2.04 10.40 11.20
CHROMIUM 5.0 12.0 67.5 17.0 63.2 69.7
COBALT 1.0 -1.00 3.43 -1. 00 -1. 00 1.36
EUROPIUM .5 -.50 1.31 -.50 1. 04 1.67
GOLD, ppb 5.0 -5.0 -5.0 -5,0 -5.0 -5.0
HAfNIUM 1.0 1.59 6.55 9.29 7.79 8.25
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20,0
IRON, \ .05 .224 3.060 .221 .4B2 .926
LANTHANUM .5 .95 52.20 29.30 41. 40 5B.40

4jETlUM .2 -,20 .B3 .42 .74 .88
YBOENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0

POTASSIUM, \ ,2 -.200 3.880 .504 3.440 4.160
RUBIDIUM 20.0 -20.0 220.0 24.1 206.0 229.0
SAMARIUM .20 .22 9.70 4.59 7.32 11.60
SCANDIUM .10 .38 16.60 3.32 14.10 16.QO
SELENIUM 5.0 -5.0 -5.0 -5.0 -5,0 -5.0
Sll VER 5.0 -5.00 -5.00 -5. DO -5,00 -5. DO
SODIUM," \ ,01 -.010 .06B .027 .074 .068
TANTALUM 1.0 -1. DO 1. 60 -1. DO 1. 45 1.82
THORIUM .5 ,63 14.90 7.67 9.64 14,40
TIN 500,0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2,0 -2.00 -2.00 -2.00 2.45 2.91
URANIUM 2.0 -2.00 -2.00 -2.00 UB -2.00
YTTER8IUM .5 -.50 4.13 2.17 3.79 4.47
!INC 100,0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0

•
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LABORATORIES
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ELEMENT
----------

OL # 35331 I 35332 • 35333 I 35334 I 35335 I 35336 • 35337 I 3533B I 35339 I 35340

ANTIMONY .2 1.1B 1.00 3.B3 . BB .43 -.20
AR3EN1C 2.0 -2.00 -2.00 65.BO -2.00 -2.00 2.14
BARIUM 100.0 595.0 175.0 405.0 2BB.0 3B2.0 442.0
BROMINE 2.0 7.B6 6.6B 2.79 2.09 10.50 -2.00
CERIUM 2.0 105.00 49.60 62.30 53.70 B5.S0 64.40
CAESIUM 1.0 12.60 2.B5 5.55 6.33 5.35 16.10
CHROMIUM 5.0 B3.0 43.7 77 .5 6B.9 54,3 431. 0•COBALT 1.0 -I. 00 -I. 00 -1.00 -I. 00 -1. 00 22,70
EUROPIUM .5 1. 47 .55 .55 -.50 .BB .9B
GOLO. opb 5.0 -5.0 -5.0 -,.0 -5.0 -5.0 54.B
HAfNIUM 1.0 7.13 5.2B 5.39 3.43 6.71 B.05
IRIOIUM. ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON. % .05 .515 .422 6.2BO .612 .462 4.070

i LANTHANUM .5 55.50 25.90 34.00 32.BO 43.30 34.BO
.LUTETIUM .2 .BO .41 .46 .31 .B4 .42
: MOL YBOENUM 5.0 -5.0 -5.0 -5.0 -IB.O -5.0 -5.0

POTASSIUM. \ .2 3.900 1. 030 2.370 2.370 2.290 I. 460
RUBIOIUM 20.0' 173.0 49.0 120.0 100.0 110.0 192.0
SAMAR rUM .20 9.56 4.46 5.04 2.41 6.12 7.14
SCANOIUM .10 14.10 4.06 10.40 4.54 o 00 11.20.....
SELENIUM 5.0 -5.0 -5.0 -5.0 -'.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 . -5.00
SODrUM. \ .01 .135 .039 .073 .061 .063 1.520
TAtlTALUM 1.0 1.79 1.00 -1. 00 1.55 -LOO 2.~7

THORIUM .5 lB.OO 5.99 11.70 11.80 10.10 13.80
TIiI 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TI)~GSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 5.63
'JRAIIIUM U -2.00 -2.00 3.8B 0.87 -2.00 2.52
YTTERBIUM .5 3.96 1. 93 2.3~ 1. 4B 4.08 2.12
mc 100.0 -100.0 -100.0 -100.0 -1000 -100.0 -100.'!
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -50c.o

------- ----
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t 35343 t 35344 t i5i45 t 35346 t 35347 t 35348 35349 t 35350

Aln IMON'
HRSENlC
8API Un
BROM!IIl
CERiUM
CP.ESIIJM
CHROMIUM
COBALT
EUROPIUM
GOLO. DOC·
HAFNIUM
IRIDIUM. PLlti

•
IRO~. :
LANTHANUM
LUTETIUM
MOLYBDENUM
POT ASS IUM. %

RUBIDIUM
SAMARIUM
SCAND!UM
SELENIV~

5Il1'Ef:
SO(lIUM. ~c'

TAIITALUM
;HORIUM
~ IN
TUNCSTEN
URANIUM
YTTERBIUM
ZIIIC
,IRCOI:IUM

•

j OC. (i

:.0
2. e,

1.0
5.0

.5
5.0
1.0

20.0
05
.5
.2

5.0

.2
20.0
.20
.1 I)

5. (,
5, I)

.01
1.0
.5

500.0
2,(
1.0

Ioe, .0
50G. (I

3 __

:.3~

460.0
t.77

108.0e

'-47
60.8

- 1. DC
1. ze
- 5,1)

10.40
-20.0

442
58.30

.8Q
-5.0

3.200
147.0
9.60

10.50
•J. (I

-:.00
.082

-l.00
11 .00

-500 0
3.P

-2.00
U3

- 100.0
-50CO

_ 4~

-: . DC'
545.0
8.30

lOb. DC'
5.08
6U

- I. 00
1.31
-5,0

11.40
-20.0
.431

57.20
1. 02
-5.0

3.400
143.0
10 40
11.30
-5.(t

-5.00
.106
1.61

16.10
-SOO.O

i.36
2.20
5.2i

- 100 .0
601. 0

I"l. _"-

-2.00
278.0
6.06

95.10
5.27
74.7

-I. 00
1.14
-5.0
9.68

-20.0
. 548

50.90
.93

-5.0
2.060
87.1
8.76
'.27
-5. (I

-5.00
.070
1.57

13.10
-500.0

2.55
4.82
4 48

-100.0
-500.0

1. 4~
- 2. ,jO

306.0
5.58

100 00
4.74
45.8

-I. 00
1.45
-5.0
6.18

-20.0
393

48.60
.91

-5.0
2.300
121.0
9.78

10.50
-5.0

-5.00
.087
I. 11

11.50
-500.0
-2.00
-2.00
4.57

-I00.0
-500.0

106.00
iUO
379.0
10.50
93.20
6.16

254.0
-I. 00
1.50
26. 1

17.20
-20.0

12. 500
49.10

.61
-39.0
2.260
150.0
10.20
44.60
18.4

-5.00
.082
2.05

77.20
-500.0
-2.00
21.40
3.05

-100.0
840.0

2.71
-2.00
512.0
4.15

95.10
1.21
7U

-I. 00
1.11
-5.0
1.81

-20.0
.422

49.50
.75

-5.0
3.380
168.0
8.11

11.60
-5.0
~5.00

.112
2.51

16.00
-500.0
-2.00

3. 16
3.89

-100.0
-500.0

1.2'
-2.00
301.0
2.20

68.20
3.23
35.1

-I. 00
.83

-5.0
8.55

-20.0
.391

35.10
.52

-5.0
1.590
81.1
6.61
6.03
-5.0

-5.00
.011
I. 94
9.'4

-500.0
-2.00
-2.00
2.61

-100.0
-500.0

5.01
-2.00
455.0
3.23

87.10
1.54
69.4

-1.00
1. 21
-5.0
8.02

-20.0
.412

45.90
.73

-5.0
3.200
149.0
8.24

11. 40
-5.0

-5.00
.lIB
1. 94

15.70
-500.0
-2.00
2.12
3.78

-100.0
-500.0

4.45
-2.00
407.0
3.11

87.90
11.50
80.6

-1. 00
1.05
-5.0
7.69

-20.0
.480

46.60
.75

-5.0 .
3.620
192.0
8.31

12.00
-5.0

-5. 00
.116
1. 46

16.30
-500.0

2.49
3.25
3. Q2

-100.0
-500.0

1.73
-2.00
456.0
5.46

83.10
• 8.99

82.8
-1. 00
1. 00
-5.0
6.14

-20.0
.518

43.40
.67

-5.0
3.010
169.0
1.71

10.10
-5.0

-5.00
.121

-I. 00
15.10

-500.0
-2.00
3.48
3.32

-100.0
-500.0

LUCAS HEIGMTS RESEARCH LABORATORIES NEW ILlAWARRA RD, LUCAS HEIGKTS. NSW

-----------------_/

BEcmUEREL
LABORATORIES
A.G.N. 003 271 832
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[LE~ENT Dl ~ 35351 t 35352 ~ 35353 ; 35354 ~ 35355 ~ 35356 ~ 35357 ~ 35355 ~ 35359 ~ 35360

ANTIMONY
ARSENIC
BARIUM
BROMINE
CEP.IU~

CAESIUM
CHROMIUM
COBALT
EUROPIUM
GOLD, DOD
HAFNIUM
IRIDIUM, ppb
IRDN, %

lAllTHANUH
LUTETIUM
MOL YBDEIIUM
POTASSIUM, %
RUBIDIUM

, SAMARIUM
~ SCANDIUM
, SELENIUM

SILVER
SQ[IIUM, %

TANTALUM
THDRIUM
m
TUNGSTEN
URAl! JUM
YTTER8IUM
mc
mCDIHUM

•

o,.
2,0

100.0
2.0
2.0
1. ;)
5,0
1,0

5,0
l.0

20,0
,05

,5
,2

5,0
,2

20,0
,20
,10
5,0
5,0
,01
1.0
,5

500,0
2,0
2,0,..

100.0
500,0

2,40
-2.00
500.0
;, 18

°UO
10,10
86,2

-1.00
1.26
-5,0
7,55

-20,0
,543

46,30
,78

-5,0
3,430
177.0
8,81

12, j 0
-5,0

-E, 00
,114
1.50

16,40
-500.0
- 2,00

3,21
3.82

-100.0
-5000

90

-2,00
532,0
3,58

90,70
6.n
61.5

-1. 00
1,30
-5,0
9,17

-20,0
,475

46,70
,))

-5,0
3,090
153,0
8,58

10,60
-5,0

-5,00
,099

1.34
15.20

-500.0
2, J9

2,15
, 01
-.I. 'oJ

-100.0
-5000

1.97
-2.00
652,0
3.57

95.30
o ..12

85. 0

-1. 00
i .49
-5,0
7.32

-20.0
,624

'9,00
.78

-5.0
3,470
170.0
9,44

11.60
-5.0

-5,00
.095
1.97

16.20
-500.0
-2.00
2.~9

3.81
-100.0
-500.0

.3°
-2.00

-1000
',41

22,90
-1.00
10,'

-1. 00
- .5(;

-5,0
4.94

-20.0
,526

13,30
.23

-5.0
- ,200
-20,0
2,29

.77
-5,0

-5,00
.023

-100

- 6'
- 500 0
-2,00
-2.00
1. 03

-IOU
-500.0

°1

-2.00
1440
6.31

48. 70
2.04
21.6

-I 00
,50

-j,O

5,74
-20,0

,593
24,60

.36
-5.0
,865
41.3
4,24
3.32
-5,0

-5.00
.050

-I .00
6,32

-500,0
-2.00
-2.00
1.67

-100.0
-500.0

,84
-2.00

-1000
b,17

13,40
- I ,;)0

10 0
-I. 00
- ,50
-5,0
4.16

-20,0
.455
7. 40
- .20
-5.0

- ,200
-20,0
1.28

47
- 5,0

-5.00
,018

-1. 00
1. 68

-500.0
-2,00
- 2. 00

,82
-100.0
-500.0

.46
-2.00

-100.0
16,00
29.40
-) .00

15,6
- 1. 00
- , 50
-5,0
6,66

-20.0
,508

14,60
.32

-5,0
,240

-20,0
2,52
1.33
-5.0

- 5.00
.030

-1. 00
3.75

- 500.0
-2.00
-2,00
1. 54

-100.0
-500,0

.67
-2,00
mo
10,°0
41,90

1. 64
23.1

- 1,00
,67

-5.0
[,50

-20.0
.492

20,30
,51

-5,0
,900
41,5
3.85
3.59
-5,0

-5.00
.046

-100
6,44

-500.0
-2.00
-2.00
2.56

-100.0
-500.0

.64
-2.00
182,0
5.83

49,30
1.73
21,2

-1. 00
,54

-5.0
6.76

-20,0
.503

23,50
.37

-5.0
.709
33.8
4.14
2.93
-5.0

-5.00
.037

-1. 00
5.92

-500.0
-2.00
-2,00
1. 86

-JOo.o
-500.0

- .20
~ . 54

682.0
-?00

77.60
10,10
309.0
31. 90
1.11

246.0
8.22

-20.0
"5.360

43.90
.58

-5.0
1. 490
114.0
8.11

12.30
-5.0

-5,00
1.120
-I. 00
16.20

-500.0
21.10
-2.00
2.64

120.0
-500.0

LUCAS HEIGHTS RESEARCH L.A80AATOAIES NEW ILLAWARRA RD, LUCAS HEIGHTS, NSWBECGUEREL

LABORATORIES
A.C.N. 003 271 832

Telephone: (02) 543 2644
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-------------------------------------------------------------------------- --------
E~~Mun [Il f 3S3cl f 35302 f 35363 I 35364 I 35365 35366 I 35367 I 35368 I 3536~ 3537('

------------------------------------------------------------------------------------------------------------------------------------

AliilHON) .: . i 6 1. 6c LOb 2.07 6,50 2.51 L36 "69 L62 ,51
ARSENIC. 2. (I "2.00 -2 00 - 2, 00 -2 00 2,80 -UO -2.00 -UO U9 -2.00
W'.:UM 10(: , 2~ Z" (I 0(14 . (i 732 (: 26~ . (I 186,0 56U 506.0 404.0 592.0 748,0
8RDt1Iin =,0 3~.60 5.35 ~.3c 12.10 45" 10 10,00 U9 18"90 10.30 2.°1
CE~:jU~; :'° 6',5(' 96,6(, 94 . SO 56.30 142,00 14UO 121.00 88.10 105,00 104.00
CAESiLWi 1. (: l.S7 142 B.94 j.21 7.27 13,90 14.90 6.87 10.00 1UO
CHROl1llJM 5.0 17.8 63,6 6U 24.3 42LO 80.3 77 .8 51.5 68.8 66,6
COBALT 1.0 -1 .00 -1. 00 -1 ,00 -1. 00 -1.00 -1.00 -1. 00 -1.00 -1. 00 -1.00
EUROPIUM .5 9' .85 1.54 .78 3.09 1. 46 1.51 1.11 L64 l.46
GOl[l, oob 5,0 -5.0 -5.0 -5.0 -5,0 -5.0 -5,0 -5.0 -5,0 -5.0 -5.0
HAFIIIUM 1.0 8. 12 7,94 7, 16 8,24 13,00 7.81 6.93 8.70 7.15 6.20
IRIOIUM. oob 20,0 -20,0 -20,0 -20.0 -20,0 -20.0 -20.0 -20.0 -20.0 -20,0 -20.0
IRON ,

.05 .518 545 .512 .479 .502 .679 ,631 ,519 1.720 .593"

LANTHANUM .5 31,70 45.80 51.50 26.70 70.60 76,50 56.70 41.20 55.40 49.20
LumIUM , ,45 ,68 ,74 .51 ,78 .75 .84 .68 .86 .83"

MOLYBDENUM 5,0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5,0 -5.0 -5.0
• POTASSIUM, ,2 ,939 2.590 3,470 1.130 .624 3,600 3.970 2,640 3.250 4.310

RU8IDIUM, 20.0 39,3 132 .0 180.0 57.9 5l.4 190.0 226.0 129.0 185.0 243 .0
SAMAf: IUM ,20 5.83 7,98 Ul 4.15 13.80 10.20 10.80 7.63 9.84 9.01
SCANDIUM ,10 3,02 9,31 11. 90 4.67 26.80 13.80 16.40 11.20 14.10 15.70
SELENIUM, 5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 . -5.0
S1L VER 5.0 -5,00 -5,00 -5,00 -5. DO -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SO[IIUM, '. ,01 ,043 ,074 .102 ,047 .031 .073 .090 .105 .150 .21 0.,
TANTALUM 1.0 -1,00 -1.00 1,50 -1.00 7.14 2.73 -!.DO 1. 99 1.58 1. 67
THORIUM , 8 48 14.10 14.30 7.52 14.90 20.80 18.30 13.20 17.20 18.20, ,
TIN 500.0 -50c.o -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2,0 -2.00 2,21 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2, DO -2.00
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 2.47 2.89 -2.00 2.27 -2.00 2.2i
YilfReIUM. ,5 2.17 3.23 3,27 2.64 3.94 3.83 4.06 3.33 3,73 3.89
mc 100.0 -100.0 -100,0 -] 00.0 -100.0 -100.0 -100.0 -100.0 -100,0 '100.0 -100.0
!lRCOIJI')M 500.0 -50Q.Q -5000 -500.0 -500.0 096.0 -500.0 -500.0 -500.0 -500.0 -500.0

-------------------------------------------------------------------------- ------------------------

•
WCAS HEIGHTS RESEARCH LABORATORIES NEW ILLAWARRA RD. LUCAS HEIGHTS, NSWBECOUEREL

LABORATORIES
A.C.N. 003 271 632

Telephone: (02) 543 2644

Facsimile: (02) 543 2655
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ELEMENT Dc ~ 3537 J '35372 ~ 35m I j537~ I 35375 I 35376 I 35377 ~ 3537B I 35379 I 35380

ANTIMONY
AP,SEIIIC
bARIUM
BROMINE
CERIUM
CAESIUM
CHROMlUM
COBALT
EUROPIUM
GOLD, Pub
HAFNIUM
IRIOIUM. PDb
IROIL 'i

LANHANUM
; LUTElIUM

• MOLYBOENUM
. POTASSIUM, %

RUBIOIUM
SAMARIUM
SCAIWIUM
SELENIUM
SlL VER
SODIUM, %
TAiITALUM
THORIUM
lIN
TUNCSTEN
URAN II.lM
YTlERB rUM
ZIlIC
ZIRCONIUM

2.0
JOO.0

2. (:
1.0
5.0
l.0
.5

5.0
l.0

20.0
.05

.5
.2

5.0
.2

20.0
.20
,10
5.0
5.0

1.0

500.0
2.0
2.0

1000
500 0

,5"
- 2.,jC

4?:' ,C

93.8('
7.04
d" I

~ . l

-I. 00
us
·5,0
7.10

-20.0
.472

45.60
.70

-5,0
2.840
171.0
8, 7~

12.00
·5.0

-5.00
. ! 0~,

UO
14.10

-500.0
-2.00
2.?5
3. 7J

-100.0
-500,1,

541 .0
8.31

82 7(i

13.80
40.3
4.03
1.14
-50
, ", . .' ,

-20.0
,670

38.30
,B2

- 5,0
U10
162.0
7.26

12.dO
-5.0

-5.00
.201
1. 8~

lUO
-500.'1
-2,00

2.1(,

J , 22
-j 00.0
- 5000

8"
-i.OO

2.52
103.00

12 .7()
58.~

1.20
1.36
-5.0
6.03

-20.0
. 55~

4Q.20
.77

- ~, 0
3.950
224 .0
8.91

15.30
-5.0

- \.00
.223
. "l • .:I1

18.00
-500.0
-2.00

:.32
392

-IOfJ.O
- 500 . (I

it
<.00
568. (I

~.4(\

[(:3.00
9 70
54.1

-1.00
1.20
- 5,0
7.68

-20.0
.508

~ ~ . 40
.83

-5.0
3.730
235.0
9.89

12.80
~ 5. (J

-5.00
. J18
1. 09

lS.30
-50U

2.43
3.38
3 ClO

'100.0
-SOU

656.0
2UO

106.00
'.B9
63,8
U3
1.56
-5.0
7.15

-20.0
2.660
53.20

.83
-5.0

3.450
m.o
9.65

15.30
·5.0

-5.00
.10 I
1.54

18,20
-500.0
-2.00
-2.00
4.01

114.0
-500.0

.77
-2.00
403,0
6.02

68.4(·
U3
49.7
4041
1.21
-5.0
5.46

-20,0
1.990
39.60

.64
-5.0

2690
166.0
7.02

11.50
-5.0

-5.00
. 101

-1. 00
12.50

-500.0
-2.00
-2.00
2,9)

101.0
-500.0

.49
-2.00
524.0
6.50

97,00
8. )J

56.3
2.64
1.55
-5.0
6.84

-20.0
2,410
48.40

.74
-5.0

2.740
164.0
8.80

13,10
-5.0

•5,00
.096
1.26

16.30
-500.0
-2.00
-2.00

3.53
-100.0
-500.0

1. 00
1n

578 .0
4.33

100.00
13.90
66.6

-I. 00
1.34
-5.0
6.17

-20.0
.731

53.20
.79

-5.0
4.070
260.0
9.33

15.30
-5.0

-5.00
.103

-1.00
17.00

-500.0
-2.00
2.21
3.5B

-100.0
-500.0

2.35
8.49

477,0
3.24

89.10
11.30
5l.4

10.50
1.50
-5.0
6.83

-20.0
2.030
42, 10

.73
-5.0

2.930
174.0
8.65 ­

12.80
. 5.0

-5.00
.086
1.57

14.10
-500.0
-2.00
-2,00
3.70

796.0
-500.0

.25
35.20
365,0
H8

75.50
6.96

136.0
63.70

• 1. 55
2990.0

7.55
-20.0
8.m
55.50

.70
-5.0
.565
66.3
9,78

18.20
-5.0

-5.00
.097
1.82

19.50
-500.0

5.27
-2.00
2.96

134.0
-500,0

-----------------------------------------------------------------------------------------------------------------------------------

LUCAS HEIGHTS RESEARCH LABORATORIES NEW ILLAWARRA RO, LUCAS HEIGHTS. NSWI;·......., '~'d;BG BECGUEREL
p;;;::-'"je.';;c,: LABORATORIES
r~:~'~~~.~ AC.N.OO3271832

Telephone: (02) 543 2644

Facsimile: (02) 543 2655
P.O. BOX~:j

MENAI, N~W, 2234 /

'.



ANALYSISACTIVATION

IJU;;IQ
~~~~~~-~~~~-~~~~~~~~

N E U TR 0 N

•
HCQUEREl JOB I 33( Page 1(, of 25

---------------------------------------------------------------------------------------------------------------
Et.EMnn DL I 3\381 35382 I 35383 I 35384 I 35385 I 3538c I 35387 I 35388 I 35J8Q t 353'lO

----------------------------------------------------------------------------------------------------------------------------------

AtD 1HOtlY .. .qI 1. 16 3.53 .56 3.28 2. 12 1,0e, 3.8: .68 1.i'
ARSEII]( 7 " '2.00 7.31 ~2.00 '2.00 10.10 6.88 -2.00 s.ol 11.00 -2.00~.~.

8ARIUM 100,(, 50(' 0 36U 723.0 520.0 559.0 570.0 630.0 546.0 -100.0 545. [I

BROrJIIE 2.0 -2.00 -2.00 4.57 11.50 8.76 4.20 lUO 10.40 4.14 1.00
CERIUH 2.0 103.00 67, 10 8UO 88.90 116.00 95.70 89.60 '1.90 J2.00 102.00
CAESIUM I 0 13.00 9.79 11.60 9.55 8.69 11.80 10.80 11.00 U9 11.10
CHROHIU~ 5.0 54.2 41.8 90.2 69.7 92.9 90.5 83.2 8U 56.0 • 106.0
COBALT 1.0 1.66 6.00 1.1' 1.00 -1. 00 -1.00 -1.00 -1.00 17.00 -!.DO
EUROPIU~ .5 l.47 .89 l.lB 1.00 l.34 l.43 1.03 1.29 .62 9'. ,
GOLD, pob 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 6.7 -5.0 -5.0 -5.0
HAFIlIUM LO 5.61 6.61 6.08 7.56 7.05 6.44 6.33 5.88 UI 4,69
IRIOIUM. pob 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IROil. % .05 .967 3.030 1.660 .595 U30 l.320 .658 1. 170 7.590 .571

• LAIITHAIIUM .5 48.70 35.00 55.80 48.70 56.20 49.90 46.10 45.90 20.30 51.10
LUTmUM .2 .69 .66 .79 .77 .79 .71 .75 .71 -.20 .55
MOLYBDEIIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM • • .2 3.320 2.270 3.860 3.420 3.690 3.460 3,420 3.640 .700 - 3.580"

RUBIDIUM 20.0 186.0 127.0 236.0 211.0 192.0 190.0 228.0 1950 43.6 165.0
SAMARIUM .20 9.78 5.96 8.62 7.38 10.10 9.30 748 8.47 3.52 6.86
SCAIIDIUM .10 13.30 10.40 15. 10 13.50 14.10 15.30 lUO 14.20 4,36 15.80
SELEIlIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -u -5.0 -5.0 -5.0
SILVER 5.0 -5. 00 -5.00 -5.00 -5.00 -5.00 -5.00 -;.00 -5.00 -5.00 -5.00
SOlIIUM. % .01 .120 .057 .096 .081 .120 .148 .137 .132 .045 .107
TAIITALUM 1.0 l.33 -1.00 L48 1.50 1.19 1.78 2.27 1.30 -1. 00 1.91
THORIUM .5 14.00 11 .60 16.50 14.10 23.90 20.70 15.50 15.50 6,39 15.20
WI 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0
TUIIGSTEII 2.0 2.05 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2 00 -2.00 -2.00
URAII]l.lM 2.0 2.71 -2.00 2.59 2.84 3.57 UO 3.44 -2.00 -2.00 U5
YTTERBIUM ,

3.2~ 3.10 3.33 3.60 3,91 3.46 3.48 3.30 .82 2.80..
lItiC 100.0 107.0 156.0 117.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCONIUM 50c.o -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

----------------------------------------------------------------------------------------------------------------------------------
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E~cMUii 31400

-------------------------------------------------------------------------------------------------------------------------------------

APSErI"
BARIU'
BPo~,IiE

,ERIUM
CAESIUM
CHPoMI'JM
COBALT
EUROPIlW
GOLD, nob
HAFliIUM

eIRIOIIJM, opb
IROtI. %

LANTHA~UM

LUTETIUM
MOL YBDEtIUM
POTASSIIJM.
PUBIDIUM
SAMARlUM
SCANDIUM
SELENIUM
SILVER
SO[!UM. ".
TANTALUM
THOPJIJ~

THi
TlJljGST[!i
IJP.?H~ I UM
YTTU:8IUM
1I rj C
ZIRCON ILW

e

2.0
100 C'

?,O
2. (:
1.0
5.0
1.0
.5

5. (I

1.0
20.0
.05
.5
. ,

5,0
.2

2C.0
.20
.10
i ,0
5,0

"1.'.'

S(ili,O

=.(i

=.0
.5

100.0
}oo.o

.8~

-" GO

43·3·
'.%

93.20
6.06

;:8,0
- 1. 0(1

1.17
5.3

6,60
-20,0

,381
50.10

78
-5,0

2.650
:31. 0
9.32

10,50
-5' (I

. S. OC
, (j 78
2 20

iC· 1(:
-SOO,(l

_ 46

3,80
-100.0
·100.0

40,0
3.66

88.! 0
8.\1

I0J .0
-1. 00
I 08
7.8

5.89
-20 0
.m

\D.50
,72

-5.0
2.Q90
147.0
8.74

13.30
-5.0

-5,00
.] OJ

. 1. 00
13 30

-500.0
2.11
5.22
3.57

-100,0
'\00.0

3.00
-2. (l(l

371,0
4.32

77,20
5.98
61.5

-I .00
1. 01
-5,0
9,06

-20,0

.46~
40 80

,73
-5,0

2.410
134.0
7.90
8,95
-50

-5.00

1. ~2

li.lO
-500.0
-2.00
2.82
3.83

-JOO,O
'\000

.8'
-2.00
1P. 0
5.87

31.20
1.54
2l.3

-I ,00
- . 50
-5,0
6.38

'20.0
.333

15.90
.32

-\.0
.616
31.9
3,01
2.60
-5.0

. 5,00
040

-1. 00
4.15

-500.0
-200
-2.00
1. 66

-100.0
-500.0

1.41
-2.00
106.0
3.95

62,00
l.96
24.0

-1.00
73

-5.0
7,\6

-20.0
.467

30.80
,40

-5.0
.605
33.6
5,63
3.13
-\,0

- 5,00
,042
1.61
6.20

-500.0
-2.00
2.23
2.11

-JOO.O
-500.0

3,05
3,67

1010,0
U3

81. 90
1,80
67,1

-1 ,00
1,15
-5.0
8.97

-20.0
.517

44.\0
.61

-5.0
2.070
104.0
7,08
8,53
-5.0

- 5,OC
.066
2.78

10,80
-500.0

3.70
2.04
3.07

-100.0
-\00.0

1. 36
-2,00
173,0
3.94

41.50
1.50
31,7

-1. 00
,61

-5.0
5,17

-20.0
.482

22.40
.26

-5.0
.319
20.0
3.50
2.59
-\.0

-5.00
.025
1. 00
3,64

-500.0
-2.00
-2.00
1.33

-100.0
·500.0

2.52
-2.00

10\0.0
7.86

97.20
11.30
97.0

-1. 00
1.39
-5.0
6.30

-20.0
.577

53.90
.64

-5.0
3.180
220.0
7.71

11.60
-5.0

-5.00
.070
1. Q8

15.30
-500.0
-2.00
2.58
3.28

-100.0
-500.0

1.62
-2.00

-100.0
3.55

38.30
1.18
21.3

-1.00
-.50
-\.0
6.19

-20.0
,407

20.30
,34 ­

-5.0
.288

-20.0
3.38
2.43
-5.0

-5.00
.026
1. 80
4.64

-500.0
-2.00
2.28
1. 82

-100.0
-100.0

.41
3.02

509.0
-2.00

• 62,80
17 .30
432.0
22.10

.86
49.7
8.04

-20.0
4.030
3UO

.44
-5.0

1.680
181. 0
7.23

11.10
-\.0

-5.00
1. 470
4.06

13.90
-500.0

6.06
-2.00
2.10

-100.0
-500.0

LUCAS HEIGHTS RESEARCH LABORATORIES NEW tL.1AWARRA RD, l.UCAS HEIGHTS, NSW

Telephone: (02) 543 2644

Facsimile: (02) 543 2655

BECBUEREL
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ANAL.YSIS

ELEMENl Dl ~ 3S60l ~ 35602 : 35&03 ~ 35004 ; 3JtJCS ; 35606 ; 35607 ~ 35608 ~ 35609 ~ 35el1(:

AIiTIMOI'Y
ARSENIC
BARIUM
BROldllE
CERII)I
CAESIUM
CHROHIUh
COBAL!
EURO'WI
GOLD. oob
HAFNIUM
IRIDIUM. cob
IRON, ;
LAN1HANUM
LUTETIUM
MOLYBDENUM
POTA~SIUM. %
RUBIDIUM
SAMARIUM

e SCANDIUM
: SELEIiIUM

SIL VER
SODIUM, %

TANTALUM
THORIUM
TIll
TUNGSTEN
URAMIUM
YTTERBIUM
mc
ZIRCONIUM

e

.1
2.0

100.0
2.0
:. D
J.D
5.0
1.0
.5

5.0
1.0

20.0
.05
.5
.1

5.0,..
20.0
.10
.10
5.0
5.0
.01
1.0
.5

500.0
1.0
1.0

.5
100.0
500.0

1.78
11.80
110.0
71 .40
96.80

6.08
381.0
16.00
1.52
"5.0

10.40
"20;0
6.340
SUO

.58
"5.0
.615
34.9
7.55

20.00
-5.0

-5.00
.041
6.79

11.50
-500.0
"1.00
-2.00
3.05

113.0
-500.0

1.23
-1.DO
117.0
5.81

35.50
1.56
18.6

-1. 00
- .50
- 5.0
4.76

-10.0
,554

19.50
.27

-5.0
.310
22.0
3.05
2.48
-5.0

-5.00
.030
1. 44
3.73

-500.0
-2.00
-1.00
1. 34

-100.0
-500.0

145
-1.00
158.0
7.00

4'::',00
3.2S

-I. 00
. \9

-\.0
\.47

-10.0
.477

16.40
31

-5.0
.616
39.5
4.14
3.48
-5.0

-5.00
.034
1.01
~ 97

-100.0
-1.00
-2.00
; .62

-100.0
-500 .0

1. 64
-2.00
583.0
10. qo

loooe

" ., " • l

- 1.00
1.1~

- 5,0
7,35

-20.D
.667

14.70
.73

-5.0
4.31(1

219.0
8.41
I~.OO

-5.0
-5.00
.088
1. 87

17.50
-500.0

3. 11
3.70
3.7Q

-100.0
-500.0

1. 97
12.00
\08.0
16.10

145.0(J
12.7(\

80,0
-1. 00
162
-5.0
8.45

-10.0
.840

90.20
.78

-5.0
3.830
225.0
9.31

13.70
-5.0

-5.00
.0J9
1.17

22.70
-500.0

2.97
3.50

4.03
-100.0
-500.0

7.1C
35.60
403.0
-2,00

126.00
22.40
81.8
I. 06

,OQ

-5.0
7.84

-20.0
1.260
71.80

. 74
-5.0

4.110
276.0
8.43

11.60
-5.0

-1.00
.077
3.41

20.50
-500.0
-2.00

4.68
3.79

-100.0
-500.0

5, 70
78.20
418.0
7.96

i0.7C
1(1.70

62.7
-I .00
1. 14
-5.0
7.91

-20.0
1.050
40.70

.70
-5.0

3.010
103.0
8.03

11.30
-1.0

-5.00
.069
1.81

13,40
-500.0

2,95
1.91
3.58

-100.0
-500.0

, "L, .. !

-2.00
623 0
6.44

105.00
Ie ,(lO

72.8
-1 .00
1 1~

-5.0
8.40

-20.0
.684

52.90
. 8~

-5.0
3.910
216.0
10.10
13.90
-5.0

-5.00
.109
1.21

18.10
-500.0

1.05
1.90
U8

-100.0
-500.0

1.81
2. OJ

528.0
3.97

88.00
i3.80
76.~

-1.00
1. 2q
-5.0
6.75

-20.0
.684

45.30
.72

-5.0
4.080
240.0
8.89

15.10
-5.0

-1.00
.114 ­
1.64

15.60
-500.0

1.37
2.01
3.73

-100.0
-500.0

1.85
5.40

121.0
2. 57

87.80
]4.60
57.0
1.20

1.17
-5.0
6.79

-20.0
'1.570

45.50
.76

-5.0
3.540
193.0
8.69

13.10
-5.0

-5.00
.107
1.11

15.60
-500.0

2.51
1.61
3.87

-100.0
-500.0

LUCAS HEIGHTS RESEARCH LABORATORIES NEW IL.LAWARRA RD. LUCAS HEIGHTS, NSWBECQUEREL.

LABORATORIES
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S

[L EWIT Dl ~ 3\tl1 I 35&12 I 35613 I 356!~ I 35015 I 35616 35017 I 35618 I 35619 I 1562"

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

A!!TIMOI~Y

ARSENIC
8~P IUM
oROM]tIE
CEF l UM
CAESIUM
CHROMd UK
COBALT
El'ROPIUM
GO'D. oDb
HAFliIUM
IRIDIUM. DDb
IROIL %

LAtIT HAIIliM
LlITET!lJr
MOL Y80EttUM
POTASSIUM. %

• RU8IDIUM
SAMARIUM
SCANDHIM
SELENIUM
SIL YER
SO[I]lIM. \
TAIITALUM
THORIUM
TIll
TUNGSTEN
URANIUM
YTT ER8 I UM
ZINC
Z1RCOIIJUM

•

2. (:
lOCi , (i

2.0
: .0
1.0
5.0
1.0
.5

5.0
1.0

20.0
.05
.5
.2

5. (1

.2
20.0
.20
.10
5.0
5.0
.01
1.0
.5

500.0
:.0
2.0

100.0
500.0

1. 30
4jj

5050
4.37

! 1C 00
13.4J
73.4

1.63
-5.0
7.\6

-20.0
1. 850
56.10

.86
-5.0

4.060
245.0
10.80
16.00
-5.0

-5.00
.0'3
1. 51

19.10
. 500.0

2.27
3.00
4.37

-100.0
·5000

1. 10
5.'4

048.0
6.05

118.00
14.20
8(:.~

2.58
1. 17
-5.0
7.36

-20.0
2.300
63.40

.78
-5.0

3.640
234.0
9.57

15.40
-5.0

-5.00
.091
2.03

18.40
-500.0
- 2. OC,
3.57
4.03

-100.0
-500.0

:.70
3.86

473.0
6.0:

134 .00
14.50
75.Cl

-1.00

1.80
-5.0
7.82

-20.0
1. 020
77.20

.79
-5.0

3.920
281.0
11.00
12.40
-5.0

-5.00
.080
2.'7

21. 00
-500.0

2.63
2.37
3.94

-100.0
-500.0

t5. 70
5.44

424.0
9.?6

125.00
12, 10
76.0

-1. 00
1.08
-5.0
7.23

-20.0
.925

69.60
.71

-5.0
3.960
240.0
8.98

! 1.50
-5.0

-5.00
.067
2.23

18.00
-500.0

2.20
2.93
3.59

-100.0
-500.0

1.52
6.66

700.0
4.70

114 .00
19.50
74.6
6.63
1. 13
-5.0
7.13

-20.0
1.140
62.00

.75
-5.0

4.110
238.0
9.04

14.60
-5.0

-5.00
.080
2.08

18.80
-500.0
-2.00
3.96
3.99

-100.0
-500.0

1. 05
10.20
189.0
4) .60

102.00
6.64

604.0
2.21
1. 80
-5.0
U7

-20.0
8.970
58.10

.48
-5.0
.959
54.5
8.05

15.80
-5.0

-5.00
.052
5.32

12.40
-500.0
-2.00
-2.00
2.52

162.0
-500.0

5.31
13.80

-100.0
12.70

141.00
3.45

367.0
10.90
4.14
-5.0

10.00
-20.0
6.130
75.00

.55
-5.0

-.200
29.8

16.30
35.10
-5.0

-5.00
.102
7.11

11. 90
-500.0
-2.00
-2.00
2.73

202.0
608.0

1.18
-2.00
259.0
4.05

59.00
4.85
38.2

-1.00
.77

-5.0
8.51

-20.0
.538

30.70
.51

-5.0
1. 440
86.1
5.51
5.26
-5.0

-5.00
.045
1.14
8.63

-500.0
-2.00
2.15
2.64

-100.0
-500.0

1. 48
-2.00
703.0
5.45

100.00
12.00
77.5

- 1. 00
1.36
-5.0
8.13

-20.0
.611

51.70
.81

-5.0
4.090
211. 0
9.54

13.90
-5.0 -

-5.00
.118
1.77

18.40
-500.0

2.92
2.30
4. 11

-100.0
-500.0

1.68
~ 2.00
490.0
8,7 !

100.00
10.60
65.1

-1.00
1. 06
-5.0

• 9.69
-20.0
.565

51.70
.86

-5.0
3,390
193.0
8.30

12.30
-5.0

-5.00
.127
1. 73

16.30
- 500.0

3.10
-2.00
4.47

-100.0
-500.0

L.UCAS HEIGHTS RESEARCH LABORATORIES NEW ILlAWARRA RD, LUCAS HEIGHTS, NSW

Telephone: (02) 543 2644

Facsimile: (02) 543 2655

BECOUEREL

LABORATORIES
A.e.N. 003 271 832
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NEUTRON ACTIVATION ANALYSIS

•
BECQUEREL JOe ~ 33t Page 23 of 25

ELEMENT DL ~ 35621 : 35611 I 35623 : 35624 t 35615 I 35626 I 35627 : 35628 I 35629 I 35630

A~,~lMOI::

M~SEri}C

BARIUM
8ROMlt!E
CERIUH
CAESIUM
CHROMIUM
COBALT
EUROPIUM
GOLD. Dob
HAFNIUM
IRIDIUM. ppb
IRON. %
LANTHANUM

•
LUTETIUM

, MOL YBDENUM
! POTASSIUM, %

RUBIDIUM
SAMARIUM
SCANDIUM
SELENIur,
SIL VEP
SODIUM, %

TANTALUM
THORIUM
T! N
TUNGSTEN
URANIUM
iTTERBIUM
!INC
ZIRCONIUM

2,0
loe (

2.0
2,0
1.0
5.0
1.0
.5

5.0
1.0

20.0
.05
.5
.2

5.0
.2

20.0
.20
. j 0
5. (,

5.0
.01
1.0
.5

500.0
20
2.0
.5

100.0
500.0

bu8 (:
5. 1a

8: . ~ (:
11 .10

6(: .6
- 1. ae-

,n
. 5.0
7.62

-20.0
.556

44.70
.73

-5.0
3.080
156.0
7.19

12.00
-5,0

·5.00
.115
1. '5

1~ ,80
- SOD.O
-2.00
3.4~

3.~6

-) 00.0
·500.0

-2.00
126.0

"' 00

k80
1. 80
23.1

. I. DO

.53
-5.0
7.22

-20 0
.521

23.20
.42

·5. (:
.815
48.2
3.94
3.26
_:: Ii
... 11

-5.00
040

1.53
615

·500.0
-2.00
-2.00
2.11

-100.0
-500.0

~.JQ

521.0
-2.00
8960
10.70
645
6 j1

1. 29
-5.0
6.10

-20.0
1260
47.60

.70
·5.0

3.640
208.0
9.36

14.20
·5 0

-5.00
.068
1. 2!

16.80
- 500 .0
-2.00

3.99
3.48

·100.0
-500 .0

c: 0 5L

31 .00
5S~ , (:
2.19

S1. 50
11),90
72.2

",.00
143
·5.0
6. 80

-20.0
2.010
46.60

.76
-5.0

U20
133.0
9.18

13.40
-s.(:

-5.00
.069
178

IUD
·500.0
-2.00

2.72
3.69

·100.0
-500.0

l. 48
6.2CJ

555.0
16.50
75.80
11.40
246.0
, . 54
1. 06
-5.0
6. 53

·20.0
3.230
40.30

.52
-5.0

2.010
130.0
7.27

11.20
-5.0

-5.00
.196
1.29

14 . 10
-500.0
-2.00
2.03
2.81

-100.0
-500.0

.43
·2.00
209.0
10.40
95.20

9.21
93.0
2.64
1.16
-5.0
6. 11

·20.0
.561

49.80
.60

-5.0
1.750
99.2
7.65

14.10
-5.0

-5.00
.068
1.54

14.80
-500.0
-2.00
2.50
3.01

-100.0
-500.0

1.65
2.19

614.0
6.23

73,30
8.58
85.3
1. 01
1.10
-5.0
5.86

-20.0
1.130
44.60

.63
-5.0

3.620
229.0
7.52

12.10
-5.0

·5.00
.057
1.74

13.20
-500.0
-2.00
3.28
3.11

-100.0
-500.0

1. 46
-2.00
588.0
3.60

75.70
7.70
61.4

-1.00
.95

- 5.0
6.43

-20.0
.785

41 .30
.69

- 5.0
3.730
207.0
7.24

12.60
-5.0

-5.00
.061
1.70

12.20
- 500.0
-2.00
2.59
US

·100.0
-500.0

1.55
3.02

727.0
6.40

95.40
9.69
67.7

-1. 00
1. 41
-5.0
7.74

-20.0
.721

52.20
.82

-5.0
4.230
222.0_
9.01

15.90
-5.0

-5.00
.083
1.63

17.90
-500.0

2.15
3.75
4.08

-100.0
-500.0

4.07
14.50
511. 0
12.80
89.30
7.09
70.3

• -1. 00
1. 04
-5.0
7.22

-20.0
2.830
47.20

.73
-5.0

3.590
198.0
8.05

12.80
-5.0

-5.00
.084
1.09

17.00
- 500.0
-2.00

3.27
3.62

-100.0
-500.0

,

•
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NEUTRON ACTIVATION ANALYSIS

•
BECGVEREL JO, t J3b Page 2~ of "'

-------------------------------------------------------------------------- ------------------------------------------
ELEMEliT Ol ~ 35631 I 35632 I 35633 I 35634 I 35635 35636 35637 t 35220Xl I 35236XI t 352SQXl

----------------------------------------------------------------------------------------------------------------------------------

AliT IMOIII .2 3,28 1.41 .6· .61 1.28 .64 1.16 .97 303 2.00

ARSENIC 2.0 US 3.21 -2.00 -2.00 -2.00 -2.00 -2.00 10.QO 12.30 ' -,,-,J!

BAR!UM 100.0 5QQ .O 683.0 5Q7.0 533.0 596.0 293.0 416.0 339.0 103.0 636.0
BROMINE 2.0 8.96 5.00 4.l8 3.69 2.46 2.28 2.13 16.50 6.02 10.70
CEF:IUM 2.0 91.30 107.00 87.00 87.50 91.20 54.70 76.30 21.80 58.20 68.30
CAESIUM 10 9.16 8.97 8.51 9.09 14.30 4.95 7.70 6.06 3.21 7.9'0
CHROMIUM 5.0 58.4 59.1 60.0 53.1 63.2 29.1 47,0 153.0 173,0 77 .0
COBALT 1.0 -1. 00 -1. 00 2.31 -100 1. 09 -1. 00 -1. 00 103.00 22.50 6.0b
EUROPIUM .5 1.27 1. 46 1. 40 1.51 1.48 .84 .94 1.72 1.20 1.21
GOLD. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0
HAFIIlUM 1.0 6.88 6.27 7.76 8.23 7.55 6,50 9.91 2.02 6,25 7.62
IRIDIUM. PPD 20.0 -20.0 -20.0 -20.0 -20.0 -20,0 -20.0 -20.0 -20.0 -20.0 -20,0

eiRON, t .05 ,663 .687 1.310 ,599 .862 .541 .635 28.100 7,960 4.070
, LANTHANUM .5 48.20 58.10 49.20 46.30 48.20 28.60 41.30 9,90 30.50 37.60

LUTETIUM .2 .76 .76 .81 .84 .82 ,53 .73 .53 .55 .60
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5,0 -5.0 -5.0
POTASSIUM. • .2 3.410 3.960 3,420 3.130 3.410 1. 620 2.850 .534 .916 2.270,
RUBIOIUM 20,0 236.0 229.0 198.0 176.0 200.0 98.9 163.0 75.0 61.3 120.0
SAME rUM .20 8,68 10.10 9.26 9.26 9.68 5.65 6.94 5.13 6.99 7.61
SCANDIUM . j 0 12.20 13.90 13.30 12,20 !3.70 6,n ·.63 53.40 2UO 14.80
SELENIUM 5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SlL VEE 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, I .01 .110 ,110 .099 .100 .102 .082 .085 .600 .901 .414
TANTALUM 10 1. 66 1.29 1.38 1. 41 1. 48 -1. 00 1. 50 -1. 00 2.03 2.23
THOf:lUM .5 14.60 16, 10 16.80 16.30 16.80 9.36 14.70 2.26 1D.20 11.30
TIll 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
Tl'NGSTEN 2.0 2.21 2, 14 2.06 -2.00 2.10 -2.00 2.50 -2.00 -2.00 -2.00
URANiUM 2.0 3.32 3.35 3.13 4.16 4.14 2.08 3.85 -2.00 -2.00 3.27
YTTER8Il1M .5 3.69 3.68 3.93 4.06 3.95 2.76 3.76 3.39 2.80 3.17
lINC 100.0 -]00, a -100.0 -100.0 -100.0 -100,0 -100.0 -J 00.0 1990.0 132.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

------------------------------------------------------------------------------------------~---------------------------------------
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------------------------------------------------------------------------------------------ ---------
t ~ ~ rI [:! 1 [ll ~ ~:?t'~\j I 352'-'3XJ I 353(;7~'1 I 35~49X] I J5J75Xl I 35J89Xl I 35389X2 # 35618X! I 356l1Xl I 356l4Xl

------------------------------------------------------------------------------------------------------------------

AN T1!1 ON', .2 L,98 8, 18 2.00 U8 L08 .73 .69 US 3.34 .78
ARSEIlIC ?.0 3. o~ n ,20 -200 -2.00 -2.00 11.20 11.10 -2.00 4.10 -2.00
8ARIUr 100.0 527.0 322,0 430,0 378.0 667.0 104.0 -100.0 199.0 505.0 612.0
BROMIIIE 2.0 -2.00 7.45 3,54 3.73 23.90 5.22 5.36 3.58 8.86 3.37

•CERIUr 2.0 8850 61.20 8400 87.00 98.00 36.80 36.70 57.60 93.J0 93.10
CAESIUM 1,0 12.20 5.75 6.44 10,40 10,30 5.03 4.91 4.14 9.28 9.Il
CHROMIUM 5.0 10b.O 55.3 73,4 76.5 64.7 57.2 60.3 36,4 55.5 53.3
COBALT 1.0 17,30 lo.s0 1. 62 . 1. 00 3.77 16,90 16.80 -1. 00 -I. 00 -I. 00
EUROPIUr .5 1,5' 1.11 1,60 1,13 1.33 -.50 .59 .83 1.30 1.16
GOLD. PDb 5.0 '5.0 -5.0 -5.0 -5.0 . 5.0 . 5.0 -5.0 -5.0 -5.0 -\.0

eHMNIUM 1.0 5.42 3.14 5.58 7,30 6.92 3.34 3.32 8.23 6.89 8.54
IRIDIUM. Dob 20.0 . 20.0 . 20,0 ~20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, e .05 6570 4.460 2.290 .489 2.620 7.600 7.570 .509 .687 .623,
LANIHANI.W, .5 48,50 32,60 45,20 47.50 51 ,40 20.00 19.70 29.60 49.20 47.80
LUTmUM ,2 .71 .. 20 .74 ,82 .82 -.20 - .20 .51 .77 .82
MOL YBDEtWM 5.0 -;.0 '5.0 -5.0 -5.0 -5.0 -5.0 -5.0 '5.0 -5.0 -5.0
POTASSIUM, , .1 3,080 1.540 3,460 3.240 3.200 .638 .614 1.530 3.690 3.260,
RU~IDIU~ 20,0 184.0 86.7 145.0 188,0 106.0 44.7 51.0 81.3 218.0 170.0
SAMARIUM ,20 9,81 6,02 8.76 8.26 9.68 3.68 3,67 5.40 8.89 9.40
SCANDIUM ,10 n.lO 8,40 15.20 lL90 15,00 4,42 4.36 5.06 12.60 12.50
SELENIUM 5.0 -5.0 . 5. D -5,0 . 5,0 . 5.0 . 5.0 -5.0 -5.0 -5.0 -5.0
5IL VER 5,0 ·5,00 . 5.00 -5.00 . 5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SOCIUM . • ,01 5' 0 '1"~' . ! 93 .114 .100 .045 .045 .043 ,116 .101'c , j ,. .:. .. 1.

TANTALUM 1.0 2 40 1.17 U8 1,98 1.22 -I. 00 -1,00 1.37 2.30 1.38
THOP,lUH ,5 !UO 8,18 14 .50 15.90 17.90 6.90 6.87 8.57 15.30 17.00
TiN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 ·500.0 . 500.0 -500.0 -500.0
TUN GS TEli 1,0 -2,00 '2,00 -2,00 -2.00 '2.00 '2.00 '2.00 -2.00 2.59 -2.00
URANIUM 2.D 3,36 2.47 5.00 2.5q 2.02 2.09 -2.00 -2.00 2.77 4.11
YTTERBIUM , Z.34 1. 01 2,93 3.24 3,81 .86 .83 2.67 3.17 4,21."
me 100.0 12 J .0 '100.0 '100.0 . 100.0 110.0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCOI!JUr, 500,0 '500,0 ·50H -500,0 -500,0 '500.0 -500.0 -500.0 -500.0 -500.0 -500,0

--------------------------------------------------------------------------- -------
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~EUTRON ACTIVATION ANALYSIS REPORT Data: 21-08-91

RGC EXPLORATION PTY. LTO., TASMANIA
8ECQUEREL JOB I 432 PAGE 1 of 17
.:- ANEGATIVE SIGN INOICATES "LESS THAN".

-RESULTS ARE IN PARTS PER MILLION (ppol UNLESS OTHERWISE INDICATEO.
-ELEVATED DETECTIDN LIMITS FDR Mo DUE TO UFISSION,
-ALL SAMPLES PREFIXEO "T".

--------------------------------------------------------
ELEMENT DL I 34501 I 34502 I 34503 I 34504 I 34505 I 34506 I 34507 I 34508 I 34509 I 34510

--------------------------------------------------------------------

ANTIMONY .2 1.78 1.50 .89 1. 40 1.69 .52 1,64 2.12 1.09 ,81
ARSENIC 2.0 4.03 15.50 3.29 10.50 4,37 -2.00 -2.00 -2.00 2.0: -2.00
8ARIUM 100.0 561. 0 609.0 443.0 496.0 977.0 256.0 367,0 426.0 731. 0 272,0
BROMIHE 2.0 16.20 6.12 -2.00 14.40 4.81 3.16 5.96 11.30 23,60 3.46
CERIUM 2.0 76.00 148.00 78.10 90.80 109.00 22.60 35.30 23.60 74.30 52.10
CAESIUM 1.0 13.70 18.80 7.06 11.10 9.81 2,79 6.07 16,80 12.20 3.49
CHROMIUM 5.0 69.4 70.1 55.5 87.5 68.7 24.0 43.2 67,3 74 ,5 23,5
C08ALT 1.0 1. 48 -1. 00 -1. 00 -1. 00 -1. 00 -I. 00 1.09 1.66 1,25 -1,00
EUROPIUM .5 .81 2.27 1. 03 .96 1.22 -.50 .61 .59 1.13 ,71
GOLD. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFMIUM 1.0 9.09 10.10 10.80 7.27 7.87 9.38 9.04 7.82 6,82 8,18
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 .687 2.270 .660 1.140 1.350 .558 .523 .536 .574 .487
LANTHANUM .5 38.10 71.80 33.50 52.20 56.l0 12.10 18.30 15, 10 41. 90 28,80
LUTETIUM .2 .75 .94 .65 .66 .77 .49 .50 .62 .70 .41
MDLY80ENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, , .2 3.010 3.250 2.130 3.620 3.920 1.760 2.060 3.990 4.580 1. 420
RIIUM 20.0 180.0 181.0 120.0 194.0 196.0 85.3 102.0 207.0 226.0 71.3
SlUM .20 6.06 13.90 6.25 6.20 8.49 1. 80 2.90 2.30 5.66 4. 10
SCRNDIUM .10 13.10 13. 10 10.60 15.10 11.30 6.03 8.45 14.30 15,80 5,09
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5,0 -5,0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00
SOOIUM, % .01 .073 .078 .056 .077 .074 .035 .045 .051 ,053 .029
TANTALUM 1.0 1.79 2.09 1.15 2.42 -1. 00 -1. 00 1. 11 1.77 -1. 'lO -1. 00
THORIUM .5 11.30 16.60 12.80 16,40 20.30 6.51 7.49 11.70 15.80 6.02
m 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0
TUNGSTEN 2.0 2.65 2.86 -2.00 3.33 -2.00 -2.00 -2.00 3,53 -2.00 -2.00
URANIUM 2.0 3.49 2.69 2.54 2.83 -2.00 3.35 2, 18 2,89 -2.00 -2.00
YTTER8IUM ,5 3.89 5.08 3.29 3.25 4.02 2.71 2.57 3.23 3.59 2.21
mc 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100,0 -j00.0 -100,0 -100.0
IIRCONIUM 500.0 -500,0 528.0 511. 0 -500.0 -500.0 -500.0 -500.0 530.0 503.0 511,0

------------------------------------------------------------
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ELEMENT DL I 34511 I 34512 I 34513 I 34514 I 34515 I 34516 I 34517 I 34518 I 34519 I 34520

------------------------------------------------

ANTIMONY .2 1.17 1.70 34.60 6.69 6.53 14 .10 5.70 9.04 2.24 -.20
ARSENIC 2.0 -2.00 -2.00 3UO 27.20 8.80 15.70 11.70 23. 10 15.00 133.00
8ARIUM 100.0 679.0 626.0 -100.0 252 0 288.0 450.0 -100.0 -100.0 144.0 -100.0
8ROMHIE 2.0 6.22 12. 10 38.20 18.10 34.80 14060 8.36 6.37 8. :J2 2.56
CERIUM 2.0 121. 00 21.70 83.80 17.60 16.30 13.90 5.61 5.24 33.30 120.00
CAESIUM 1.0 14.80 17.20 2.87 11.20 11.40 20.90 -1. 00 1. 09 6.52 5.98
CHROHIUH 5.0 75.3 46.2 65.0 63.1 67. 5 82.3 16.5 2!.S 85,3 164.0
C08ALT 1.0 2.17 1.39 8.91 1.71 1.11 -1. 00 - 1. 00 -1.00 1. 63 89,J0
EUROPIUM .5 1.22 -.50 3.47 -.50 - .50 - .50 -.50 -.50 -.50 2.15
GOLD. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 3520.0
HAFNIUM 1.0 8.05 8.29 6.72 6.08 6.40 7.54 -1. 00 2.16 10.60 6.68
IRIDIUM, ppb 20.0 -20.0 -2D.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 .853 .841 4.110 1. 810 .854 1.200 1.470 2.280 !.S10 10.700
LANTHANUM .5 55.10 10.00 39.20 12.40 1.85 15.00 6.96 3.68 25.00 62.60
LUTETIUH .2 .80 .63 .47 .44 .53 .47 -.20 -.20 .53 .76
MOlfBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 19.3 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 3.990 3,340 -.200 2.720 3.570 3.560 -.200 -.200 2.070 .542
RU81DIUH 20.0 215.0 228.0 -20.0 125.0 174.0 231. 0 -20.0 -20.0 95.2 71.0
SAMARIUM .20 9.27 1.76 8.57 1. 42 1.76 1.74 .52 .76 1. 88 12.60
_IUH . 10 16.70 lo.sO 13.30 11. 10 lUO 18.90 1.10 1.73 10.40 17.90
S, IUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -1.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -1.00 -5.00
SOOIUM, % .01 .059 .046 .034 .047 .074 .052 .034 .039 .074 .042
TANTALUH 1.0 1.26 -1. 00 -1. 00 -1.00 1.10 1.B9 -1. 00 -1. 00 1. 40 -1.00
THORIUM .5 22.80 9.85 14.20 19.40 14.60 15.80 1. 91 5.05 9.24 20.40
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -100.0 -100.0
TUNGSTEIt. 2.0 -2.00 3.43 9.53 3.31 3.75 7. 13 -2.00 2.55 -2.00 7.32
URANIUM 2.0 2.21 -2.00 3.52 4.10 3.48 3.00 -2.00 -2.00 2.99 -2.00
YTTER8IUM .5 U8 l.OI 2.45 2.01 2.94 2.29 -.50 - .50 2.63 3.95
lINC 100.0 -100.0 -100.0 bol.O '100.0 -100.0 111.0 -100.0 117.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 536,0 -500,0 -500.0 -500.0 -500.0
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ELEMENT OL I 34521 I 34522 I 34523 # 34524 I 34525 I 34526 I 34527 I 3452B I 34529 I 34530

-----------------------------------------------------------------------------

ANTIMONY .2 11. 60 2.64 1.62 B.19 4.96 6.73 3.05 6.69 3.41 5.aa
ARSENIC 2.0 16.90 16.20 9.91 5.12 -2.00 5,09 3.69 2.58 3.'1 4.47
BARIUM 100.0 477.0 121 .0 419.0 791. 0 151 .0 390.0 Z09 .0 12'0.0 -100.0 46'.0
BROMINE 2.0 55.60 5.22 12.BO 5.83 14.60 '.47 7.46 5.62 21.60 101.00
CERIUM 2.0 5.00 33.00 94.60 176.00 84.80 217.00 54.40 SUO -2.00 -2.00
CAESIUM 1.0 4.54 2.61 11.20 15.70 8.06 16.00 8.98 12.80 12.40 14.00
CHROMIUM 5.0 174.0 49.3 108.0 111.0 90.9 96.5 83.4 136.0 1090.0 1090.0
COBALT 1.0 3.21 1.76 10.20 4.B6 1.24 1. B3 3. 13 6. 16 41. 00 72.70
EUROPIUM .5 -.50 -.50 2.02 2.a9 1.61 3.a9 1.14 ,55 -.50 -.50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 7.4
HAFHIUM 1.0 12.90 11. 40 6.76 7.24 a.al 7.77 10.00 10.50 1. 01 -1. 00
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, \ .05 a.390 2.030 4.930 2.690 .535 .6Bl 1. 650 1. 410 5.640 B.110
LANTHANUM .5 3.43 IB.90 49.30 BLBO 34.60 90.10 25.ao 2B .10 1. 47 1.69
LUTETIUM .2 .4a .39 .67 .75 .59 .53 .57 .51 -.20 -.20
MOLYBOENUM 5.0 -11. 0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, t .2 .636 1.110 3.550 3.010 1.770 1. B90 2.590 3.550 .502 .945_IUM 20.0 49.8 56.9 i81. 0 190.0 89.8 107.0 13a.0 220.0 61.2 a4.7
S RIUM .20 1.21 1. 92 a.64 14.40 10.00 2LBO 5.22 3.21 .63 .53
SCANDIUM .10 18.50 6.ao 22.90 25.40 la. 10 19.70 17.10 15.20 54.80 54.00
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -11.00 -11. 00
SODIUM. t .01 .049 .056 .132 .098 .062 .045 .079 .148 1.130 .179
TANTALUM 1.0 2.39 1. 03 -1. 00 1.77 2.63 3.09 1.79 1. 'l8 -1. 00 -l.OO
THORIUM. .5 51.40 9.13 16.30 25.40 28.40 21.40 14.40 11.20 -.50 .97
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.,j
TUNGSTEN 2.0 3.49 2.35 -2.00 -2.00 -2.00 4.87 -2.00 10.70 -2.00 -2.00
URANIUM 2.0 5.91 -2.00 2.49 2.23 3.94 -2.00 -2.00 2.b8 -2.00 -2.00
YTTER8IUM .5 2.26 1. 85 3.61 415 2.98 2.72 ' ,- 2.30 1. 0' - .50... ,,)

mc 100.0 113.0 -100.0 151. 0 122.0 -100.0 -100.0 -100.0 -100 ,) 187.0 m.o
ZIRCONIUM 500.0 613.0 -500.0 -500.0 -500.0 501.0 -500.0 -500.0 522.0 -500.0 -500.0

--------------------------------------------------------------------------------------------------------------
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ELEMENT OL I 34531 I 34532 I 34533 I 34534 I 34535 I 34536 I 34537 I 34538 I 34539 I 34540

--------------------------------------
ANTIMONY 2 5.35 5.85 .84 1.8" .90 1.12 1. 42 2.65 1. 76 .33
ARSENIC 2.0 6.38 10.40 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 3.20
BARIUM 100.0 233.0 -100.0 314.0 604.0 273.0 658.0 681.0 740.0 344.0 697.0
BROMINE 2.0 17.90 15.10 7.40 8.36 14.30 8.64 13.60 18.80 23.10 -2.00
CERIUM 2.0 -2.00 5.42 42.90 123.00 21.80 61.40 76.90 42.20 59.50 90.20
CAESIUM 1.0 5.69 15.50 5.28 11.10 3.75 9.42 6.38 13 .10 7.76 10.10
CHROMIUM 5.0 647.0 269.0 30.9 60.8 23.2 66.7 32.1 70.6 55.8 355.0
C08ALT 1.0 187.00 176.00 1.77 1.52 -1. 00 I. SO -1.00 2.55 -1. 00 32.50
EUROPIUM .5 -.50 - .50 .64 1.26 - .SO .68 1. 07 .62 .74 1.18
GOLO, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 318.0
HAFNIUM 1.0 -1.00 -I. 00 14.40 8.59 6.32 9.37 10.10 10.60 12.40 9.17
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, I .05 11.600 9.72D .605 .603 .751 .802 .549 .748 .617 5.740
LANTHANUM .5 1.51 2.23 24.00 54.20 IUO 35.80 38.90 22.00 26.00 46.60
LUTETIUM .2 -.20 -.20 .57 .67 .33 .68 .49 .83 .74 .59
.OENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

SSIUM, I .2 .494 .492 U80 2.470 1.320 3.900 1.550 3.510 3.310 1.560
RU8IOIUM 20.0 66.2 68.8 87.5 165.0 62.0 175.0 102.0 193.0 156.0 IOU
SAMARIUM .20 .73 .55 3.26 6.98 1.68 4.42 5.34 3.55 4,77 8.38
SCANDIUM .10 109.00 71.10 7. 40 14.80 5.26 15.40 6.54 15.10 11.20 13.20
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -16.00 -12.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SOOIUM, .% .01 .079 .079 .032 .063 .041 .054 .049 .068 .055 1.220
TANTALUM 1.0 1.19 -1. 00 -1. DO 2.27 -1. 00 1. 41 1. 07 1. 08 1.38 2.01
THORIUM .5 .89 1.26 8.73 13.30 4.68 10.00 7.71 12.30 13.90 18.30
TIH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -4.50 -2.00 2.18 -2.00 -2.00 -2.00 2.77 -2.00 3,65 6.11
URANIUM 2.0 -2.00 -2.00 2. 41 3.29 -2.00 -2.00 -2.00 2.77 2.42 2.19
YTTER8IUM .5 1.15 -.50 3.11 3.37 1.70 3.39 2.60 U1 3.87 3.13
lINC 100.0 405.0 232.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -5000 530.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

--------------- ------------------- -------
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ELEMENT DL I 34541 I 34542 I 34543 I 34544 I 34545 I 34546 I 34547 I 3454B I 34549 I 34550

-----------------------------------------------------------------

ANTIMONY .2 .92 .84 1.31 1. 43 1.36 .B2 1.50 1. 02 1. 05 4.43
ARSENIC 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2,00 -2.00 -2.00 -2.00 -2.00
BARIUM 100.0 555.0 553.0 627 .0 518.0 484.0 563.0 600.0 76B.0 130.0 1030.0
BROMINE 2.0 9.08 13.00 12.50 7.69 12.20 10.50 6.39 12.80 9.32 6.36
CERIUM 2.0 111. 00 79.10 54.90 52.20 61.50 75.40 94.90 7UO 25.40 100.00
CAESIUM 1.0 10.70 9.91 10.70 10.00 B.92 9.87 13.20 12.10 1.89 15.90
CHROMIUM 5.0 79.4 62.0 61. 1 55.9 60.5 61.4 89.6 72.4 10.6 67.6
COBALT 1.0 1. 07 -I. 00 -l. 00 -l. 00 -1. 00 -1.00 -1.00 2.18 -1.00 1.16
EUROPIUM .5 1. 61 .97 .57 .76 .78 .85 1.58 .95 -.50 1.24
GOLD. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HRfNIUM 1.0 8.11 7.83 7.71 11.50 B.95 7.80 7.02 7.72 6.45 7.48
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0

I' .05 .350 .48B .593 .568 .573 .470 1.270 .760 .529 .741
ANUM .5 55.00 42.80 30.60 27.90 32.50 40.60 42.80 36.20 14.70 47.50

L TlUM .2 .81 .73 .63 .63 .62 .71 .BO .77 .25 .76
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, I .2 3.780 3.330 2.9QO 2.510 2.430 3.010 2.670 3.880 .838 4.580
RU8rDIUM 20.0 207.0 181. 0 165.0 132.0 128.0 150.0 161 .0 207.0 35.1 295.0
SAMARIUM .20 9.16 5.62 3.91 4.00 4.91 6.08 8.54 6.67 1.58 8.38
SCANDIUM .10 14.30 14.10 12.80 10.30 11. 60 13.00 17.80 16.60 2.91 18.20
SELENIU~ 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIlVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, I .01 .094 .074 .067 .060 .063 .072 .091 .098 .026 .089
TANTALUM 1.0 1. 42 -l. 00 -I. 00 1. 34 -l. 00 -1 .00 1.36 1. 94 -1. 00 -1. 00
THORIUM .5 10.30 9.55 8.27 8.94 9.40 10.70 21.50 13.50 4.31 15.70
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 3.84 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 2.07 -2.00 2.~Q -2.00 ·2.00 -2.00 2.15 4.90 -2.00 2.58
YTTER8IUM .5 4.19 3.52 3.43 3.02 3.35 3.73 '.45 4. 07 1. 35 3.91
mc 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCON rUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

----------------------------------------------
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------------ ---------ElEMENT OL I 34551 I 34552 I 34553 I 34554 I 34555 I 34556 I 34557 I 3455B I 34559 I 34560

------------------ -----------

ANTIMONY .2 1.71 14.10 8.68 2.68 5.40 11.30 14,90 3.47 9.35 -,20
ARSENIC 2.0 -2.00 53.70 32.70 35.70 16.50 168.00 375.00 9.42 15. SO 2.50
BARIOM 100.0 336.0 413.0 345.0 251. 0 403.0 -100.0 200.0 612.0 1030.0 352,0
BROMINE 2.0 4.40 8.51 12.30 9.07 3.36 29.60 19,50 6.34 33,60 -2.00
CERIUM 2.0 22, SO 6,69 8.12 14.40 5,63 -2,00 21. 60 70.30 16.90 69.60
CAESIUM 1.0 4. B9 16.70 20.80 11.30 14.00 -1. 00 12.90 27.50 15.20 17.40
CHROMIUM 5.0 25.4 85.7 95.2 123.0 70.0 22.2 40.7 118.0 131.0 465.0
COBALT 1.0 -1. 00 -1. 00 -1.00 1.76 -I. 00 20.60 28.90 14.20 15.30 23.00
EUROPIUM .5 -.50 -.50 -.50 .63 -.50 -.50 .53 1.35 .51 .81
GOLO, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 67.4
HAFHIUM 1.0 11.70 7.07 7.99 7.02 8. 13 -1.00 1.93 8.23 14.80 8.60
_UM. ppb 20.0 -20.0 -20.0 -10.0 -20.0 -20.0 -20.0 -20.0 -10.0 -20.0 -20.0
I ,% .05 .448 3.920 7.730 11.700 1.480 60.100 17. 400 2.110 4.480 4.150
LANTHANUM .5 11. 00 1. 62 3.37 7.19 2.07 4.68 11.90 31. 80 6.60 36.40
LUTETIUM .2 .55 .54 .35 .48 .49 - ,20 .26 .64 .61 .50
MOLY80ENUM 5,0 -5.0 -13.0 -22.0 -12.0 -5.0 -5.0 -5.0 -5.0 -13.0 -5,0
POTASSIUM. % .1 1.600 3,550 2.780 2.420 3.610 -.200 .670 2.780 2.110 1.510
RUBIDIUM 20.0 81.6 201. 0 189.0 148.0 177 .0 44.9 73,1 119.0 130,0 191. 0
SAMAR 10M. .20 2.03 ,67 1.13 2.14 .85 2.07 2.71 6.51 1.39 6,97
SCANDIUM .10 6.20 19.20 20.80 15.80 14.40 10.40 4.79 32.70 25.50 11.70
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5,0
SILVER 5,0 -5.00 -5,00 -5,00 -5.00 -5.00 -5.00 -5.00 -5.00 -5,00 -5.00
SODIUM, % .01 .020 ,069 ,064 ,064 .075 ,015 .186 .052 .327 1.580
TANTALUM 1.0 1.19 1. 36 1.88 -I. 00 -I. 00 -1. 00 1.18 1. 88 2.33 3.34
TNORIUM .5 6.15 21. 90 39.70 40.00 8.92 3.26 5.25 22.30 57.10 14 ,30
TIN 500.0 -500,0 -500,0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500,0 -500,0
TUNGSTEN 2,0 -2.00 4,50 -2.00 -2.00 -2.00 6,87 -2,00 -2.00 -2,00 US
URAN fUM 2.0 -2.00 6.59 12.20 6.04 3.35 -2.00 -2.00 5.05 6.89 J,96
nmelUM ,5 2.79 2.44 2.04 3.00 2.31 .99 1,20 3.03 2,98 2.29
lINC 100.0 -100.0 -100.0 -100.0 126.0 -100.0 471. 0 512.0 448,0 156,0 -100.0
ZiRCONlOM 500.0 -500.0 -500.0 501.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0

-----------------------------------------------------------------------------------

•
LUCAS HEIGHTS RESEARCH LABORATORIES NEW ILLAWARRA RD, LUCAS HEIGHTS. NSWBEC13UEREL

LABORATORIES
A.C.N.OO3271832

Telephone: (02) 543 2644

Facsimile: (02) 543 2655
P.O. BOX 93

MENAI, NSW, 2234



LUCAS HEIGHTS RESEARCH LA.BORATORIES NEW ILLAWARRA RD, LUCAS HEIGHTS, NSW

--- -----------------------

•
"':":""BG- ~'",---,,:,:.-;.-~

, .... ,..', ", ...,
~~ ..-<.:--,:~~~
,. - • - + ••••':

---- - ----------

BECGUEREL

LABORATORIES
A.C.N. 003 271 832

Telephone: (02) 543 2644

Facsimile: (02) 543 2655

P,O, BOX 93

MENAI, NSW, 2234



NEUTRON ACTIVATION
______~lJ_O~~_a

ANALYSIS

, -
~.t,)~.:.o:

~EREL JOB I 432 PAGE 8 of 17

-----------------------------------------------------------------
ELEMENT OL I 34571 134m I 34573 I 34574 I 34575 I 34576 I 34577 I 34578 I 34579 I 34580

----------------------------------------------------------------------------------------------------------------------------------

ANTIHON\ .2 6.70 2.53 17.70 8.30 12.60 19.50 42.40 34.00 1. 88 -.20
ARSENIC 2.0 19.00 12.90 7.46 9.27 10.80 164.00 751.00 491.00 2.78 13.80
BARIUM 100.0 420.0 350.0 4300.0 -100.0 123.0 -100.0 -100.0 -100.0 482.0 301.0
BROMHIE 2.0 26.60 19.60 3.29 72. 40 3.64 11. 70 5.86 7.77 8.20 2 69
CERIUM 2.0 65.00 33.10 153.00 21.60 145.00 -2.00 -2.00 -2.00 101. 00 117.00
CAESIUM 1.0 20.00 14.90 21. 60 1. 45 1.52 -1. 00 1.93 2.99 lUO 5 lJ
CHROMIUM 5.0 106.0 83.6 135.0 5U 65.8 13.4 25. 1 32.1 48.1 174.0
COBALT 1.0 8.69 4.53 5.47 39.10 44. 10 46.30 39.00 11. 40 -1. 00 154.00
EUROPIUM .5 1.32 .70 1. 96 -.50 3.64 - .50 -.50 -.50 1. 47 2.07
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 5550.0
HRFNIUM 1.0 6.90 8.20 12.10 5.90 3.99 -1.00 -1. 00 1.09 8.36 6.73
IRIOIUM. ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON. : .05 3.940 5.970 1.330 7.170 8.790 64.900 59.700 46.700 .794 17.700
LANTHANUM .5 34.70 18.40 63.40 11.10 80.90 2.83 1.19 2.14 48.20 68.90
LUTETIUM .2 .55 .47 .64 .25 .44 - .20 - .20 -.20 .81 .92
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 3.190 2.320 7.200 -.200 -.500 -.200 -.200 -.200 3.390 -.460
RUBIDIUM 20.0 164.0 m.o 528.0 -20.0 28.4 -20.0 49.4 31.5 184.0 57.9.IUM .20 5.90 2.70 10.00 1.95 12.30 .8B .93 .82 9.26 13.60

IUM .10 20.30 15.30 36.30 9.67 12.00 2.59 1. 90 1.57 14.20 19.30
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, % .01 .090 .096 .117 .168 .507 .011 -.010 .012 .07B .047
TANTALUM 1.0 1.97 1. 06 2.90 1.16 2.01 -1. 00 -1. 00 -1. 00 -1.00 1.34
THORIUM .5 15.40 21.70 29.90 10.80 9.68 1.27 1. 95 2.08 15.30 20.60
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0•TUNGSTEN 2.0 -2.00 -2.00 -4.20 -2.00 -2.00 10.50 17.50 18.90 -2.00 -2.00
URANIUM 2.0 2.82 -2.00 3.72 2.66 -2.00 -2.00 -2.00 -2.00 3.03 -2.00
ITTERB rUM .5 2.92 2.34 3,36 1.14 2.37 .54 -.50 -.50 4. 12 4.91
lINC 100.0 -100.0 -100.0 139.0 212.0 187.0 193.0 177 .0 240.0 -100.0 -100.0
lIRCONIUM 500.0 -500.0 -500.0 639.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

-----------------------------------------------
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ELEMENT OL I 34581 I 34582 I 34583 I 34584 I 34585 I 34586 I 34587 I 34588 I 34589 I 34590

---------------------- -----------------------------

ANllHONY .2 1. 44 1.53 US 1.20 1.52 .93 2.25 1.04 6.27 59.10
ARSENIC 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 2.15 -2.00 9.78 1240.00
BARIUM 100.0 534.0 629.0 197.0 268.0 548.0 328.0 488.0 850.0 736.0 -100.0
8ROMINE 2.0 7.97 3.93 8.46 6.38 24.10 15.90 21.30 18.40 18.80 9.04
CERIUM 2.0 62.40 111.00 39.40 53.90 136.00 30.70 132.00 19.20 75.30 -2.00
CAESIUM 1.0 10.00 9.10 4.11 2.05 lLlO 4.47 14030 15.80 11.30 -1. 00
CHROMrUM 5.0 33.9 77 .1 28.0 2Ll 81.0 60.0 75.9 96.5 87.8 14.8
C08ALT 1.0 -I. 00 1.25 Lll 1.15 1. 49 -1. 00 1.61 -I. 00 -1.00 68.10
EUROPIUM .5 1.76 2.39 .54 .70 1. 44 -.50 l.40 -.50 Ll6 -.50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -11. 0
HAFNIUM 1.0 10.80 7.28 6.24 9.81 7.91 6.13 8.00 8.37 1l.40 -1.00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 .732 .757 .474 .696 .859 .409 .398 .626 1.260 62.400
LANTHANUM .5 37.10 52.60 2LlO 27.30 64.90 16.00 68.90 9.89 37.90 3.77
LUTETIUM .2 .66 .83 .40 .43 .89 .48 .87 .77 .96 -.20

W:0ENUM 5.0 -5.0 -5.0 -5.0 -5.u -5.0 6.4 -5.0 -5.0 -5.0 -5.0
SIUM, % .2 1.580 3.550 1.120 .878 40410 3.100 2.140 4,320 3.140 -.200

RU8IOIUM 20.0 110.0 186.0 55.2 41.1 199.0 141. 0 86.0 215.0 184.0 25.3
SAMARIUM .20 9.73 13.30 3.03 4.07 11.30 2.25 11.20 1.77 7.53 1.75
SCANDIUM .10 7.89 17.30 1.90 4.26 2UO 11.80 12.10 19.10 14.70 1.32
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
Sll VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, % .01 .059 .098 .026 .032 .123 .088 .053 .124 .100 -.010
TANTALUM 1.0 -1. DO -1 .00 -I. 00 1.28 1.74 -I. 00 -I. 00 2.42 1.84 -1.00
THORIUM .5 7.01 20.00 10.70 4.64 22.60 5.60 19.30 8.98 12.20 1.66
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 10.00 6.32 -2.00 27.70
URAN lUM 2.0 -2.00 2.54 -2.00 -2.00 4.13 -2.00 -2.00 -2.00 4.82 -2.00
YTiERB lUM .5 U7 4.50 2.19 2.30 4.90 2.52 4.73 3.52 5.11 .69
lING 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 14U
l!RCONIUM 500.0 547.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

--------------------------- ------
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ELEMENT OL I 34591 I 34592 I 34593 I 34594 I 34595 I 34596 I 34597 I 34598 I 34599 I ,4600

------ -----------------------------------------------

AHlIMONY .2 55.20 7.88 5.75 2l.O0 10.30 23.10 3.65 1.58 2.35 .60
ARSENIC 2.0 587.00 7.21 18.20 467.00 16.40 25.40 49.50 46.30 9.91 38.30
BARIUM 100.0 -100.0 1110.0 421. 0 -100.0 218.0 783.0 774.0 492.0 637.0 334.0
BROMIHE 2.0 12.90 7.40 -2.00 24.00 17.60 9.53 9.68 -2.00 5.59 3.88
CERIUM 2.0 -2.00 94.90 112.00 -2.00 -2.00 13.20 70.30 68.00 45.50 107.00
CAESIUM 1.0 1.92 13.90 17.20 2.39 IUO 12.00 16.30 31.00 12.00 6.19
CHROMIUM 5.0 19.9 69.2 82.8 50.4 77.2 90.2 IOU 97.4 61.2 176.0
C08ALT 1.0 11.70 1.23 2.80 18.10 1.14 -1.00 1.36 41.70 5.81 07.60
EUROPIUM .5 -.50 1.32 2,34 .86 -.50 -.50 .98 1.69 - .50 1.26
GOLD, ppb 5.0 -5.0 -5.0 -5.0 17.0 -5.0 -5.0 -5.0 -5.0 -5.0 3470.0
NAFNIUM 1.0 1.39 8.58 7.55 4.99 7.41 9.19 8.63 6.46 7.74 8.88
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 '20.0
IRON, \ .05 52.600 1.310 .485 52.100 2.630 2.460 .930 2. 170 1. 050 9.820
_ANUM .5 3.91 67.70 45.30 U2 1.16 6.60 32.70 32.50 21. 90 58.70

IUM .2 -.20 .74 .71 - .20 .42 .52 .68 1.14 .58 .78
MOLY8DENUM 5.0 -5.0 -5.0 17.3 -5.0 -13.0 -10.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, \ .2 -.200 3.740 UOO -.200 1.510 2.8BO 2.960 1.140 2.990 - .570
RUBIDIUM 20.0 42.4 194.0 195.0 -20.0 123.0 143.0 168.0 129.0 174.0 96.0
SAMARIUM .20 .99 5.61 10.30 3,59 .63 1.68 6.55 7.60 4.06 10.80
SCRNOIUM .10 1.18 16.70 21.70 23.20 15.60 15.10 15.20 22 .10 12.,0 20.70
SELENIU~ 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, \ .01 .011 .106 .059 .017 .047 .067 .073 '0' .115 .109• i. .. ,

TANTALUM 1.0 -I. 00 2.34 1.05 -1. 00 1.29 1.64 1.14 109 1.35 2.50
TNORIUM .5 ,76 16.10 25.80 8.78 22.00 35.50 19.20 IHO 12.30 24 ,70
1IH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 23.10 -2.00 -2.00 10,90 -2.00 5.03 -2.00 -2.00 1'.70 4.00
URANIUM 2.0 3.27 3.67 4.06 5.45 6.80 5.23 4 06 -2.00 2.13 -2 .')0
YTTER8IUM .5 .87 3.83 3.52 1. 87 1. 98 2.95 3.60 5.86 2.04 3.ql
mc 100.0 317.0 -100.0 764.0 237,0 -100.0 -100.0 -100,0 8J 5,0 223,0 -100.0
lIRCON rUM 500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500,0 520.0 -500.0 -500.0

--------- -----------------------------------------------------------------------------
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ELEMENT OL I 34601 I 34602 I 34603 I 34604 I 34605 I 34606 I 34607 I 34608 I 34609 I 34610

---------------------------- ------------------------------- --------

ANTIMONY .2 1. 88 6.07 3.16 2.13 .33 2.12 4.65 17.40 3.20 1. 76
ARSENIC 2.0 3.40 20.20 8.35 4.94 -2.00 5.89 43.10 172.00 3.02 9.47
BARIUM 100.0 2300.0 449.0 376.0 -100.0 -100.0 4B5.0 178.0 -100.0 2230.0 649.0
BROMINE 2.0 2.57 137.00 51.30 27.10 3.80 B.05 39.90 38.20 lB,60 16.30
CERIUM 2.0 73.60 28.60 16.40 4.43 3.03 221. 00 54.90 93.BO 120.00 100.00
CAESIUM 1.0 32.10 24.90 17.40 3. 16 -1. 00 20.00 7.89 6,07 15.20 14,40
CHROMIUM 5,0 B6.9 143,0 96.4 22_7 14.4 100.0 32,5 35.5 199.0 140.0
COBALT 1.0 16.30 4.54 B.78 -I. 00 -1.00 3,50 11.10 14.80 3. j 9 2.54
EUROPIUM ,5 1.23 1.15 .75 -.50 -.50 2.49 1.59 2.92 2.02 2.05
GOLD, ppb 5.0 -5.0 -5.0 -5.D -5.0 -5.0 -5.0 -5,0 -5,0 -5,0 -5.0
HAfNIUM 1.0 5.33 11.30 5,72 7.10 6.68 5.42 5.61 2,93 8.95 7.50
IAIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0

.HA~UM
,05 2.330 4.850 6.160 .333 .325 2.150 2.360 13.800 4,460 1.360
.5 36.90 25.90 17.20 2.46 1.76 100.00 24.20 45.40 56.60 63.60

LUTETIUM .2 .54 .52 .46 -.20 -.20 .70 .38 ,47 .79 .68
MOLYBDENUM 5.0 -5.0 -5.0 -5,0 -5.0 -5,0 -5'0 -5.0 -5.0 -5,0 -10,0
POTASSIUM. % .2 3.200 1.610 1. 640 -.200 - .200 3.100 .564 -.200 4,560 3,940
RUBIDIUM 20.0 240.0 163.0 128.0 -20.0 -20.0 209.0 33.3 48.0 262,0 208.0
SAMARIUM .20 6.53 6.08 4.86 .50 .54 19.20 6.64 13.80 12.30 12.00
SCANDlU= .10 17.70 25.50 15.90 2.75 ,61 22.20 4.67 7.36 63.30 29,50
SELENIUM 5,0 -5,0 -5.0 -5,0 -5,0 -5,0 -5,0 -5,0 -5,0 -5,0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5,00 -5,00 -5,00 6,00 -5.00 -5.00
SODIUM, I .01 ,176 .708 .082 .030 .026 ,153 .076 ,050 .396 .110
TANTALUM 1.0 -I. 00 1.74 1.63 -I. 00 -I. 00 1,37 -l.00 - 1. 00 3,92 2,48
THORIUM .5 11.60 19.50 29.90 3.08 1. 03 13.00 3.84 6,23 30.50 22,30
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2,0 -2.00 -2.00 -2.00 -2,00 -2.00 -2.00 -2,00 6.02 -2,00 -2.00
URANIUM 2.0 -2.00 -2,00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 4.l8 5.27
YTTEP.B lUM .5 2.97 2.72 2.52 .90 .72 3,B7 2.00 2.90 4.02 4.03
lINe 100,0 257.0 -100.0 142.0 -100,0 -100,0 133.0 980.0 1970.0 116.0 -100.0
lIRCONIUM 500.0 -500.0 665.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0

----------------------- ------------- --------------------------------
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ELEMENT DL I 34611 I 34612 I 34613 I 34614 I 34615 I 34616 I 34617 I 34618 I 35957 I 35958

---------------------------------------------------------------------------------------------

ANTIMONY .2 2.45 US 5.40 11. 80 9.25 9~43 13.40 19, SO 7~ 48 2.71
ARSENIC 2.0 3.50 9.20 19~70 60~20 21. 90 103.00 166,00 179.00 5,40 272. 00
BARIUM 100.0 2340.0 204.0 197.0 849.0 -100~0 -100~0 -100.0 -100.0 58 7~ 0 66U
BROMINE 2.0 6.37 33.40 45.60 15.40 8.01 10.40 B.08 14.00 8.76 17.80
CERIUM 2.0 97. 90 5.38 6.99 314~00 14.90 -2.00 -2.00 -2~00 80~60 96.30
CAESIUM 1.0 21.20 17.40 75. SO 2.90 5.17 -I ~ 00 1.36 Ll9 6.'5 10~70

CHROMIUM 5.0 89.6 104.0 86.8 30.4 46.5 26.2 35.3 4Ll 58,8 69~5

COBALT 1.0 15.80 2.33 2.00 117.00 5.62 25~80 30~70 66.00 1. 67 -I. 00
EUROPIUM .5 2.81 -. SO -.50 .99 -.50 -.50 -.50 -.SO ~ 86 .94
GOLD, ppb 5.0 -5.0 -5.0 -5~0 -5.0 -5~0 -5.0 -5.0 -5~ 0 -5.0 -5.0_UM 1.0 5.73 8.03 8.88 14.50 12~30 1. 41 1.39 2~22 9.38 10.70

UM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20~0 -20.0 -20.0 -20.0 -20~0

IRON. , .05 .828 4.570 4.660 20 ~ 100 12.100 54.400 55.800 54.600 .635 6~990

LANTHRNUM .5 79.00 2.30 2.92 10.30 1.18 l.46 1.15 1.57 39.10 48,00
LUTETIUM .2 .88 .45 .45 .61 .34 - ,20 -.20 -.20 .57 .78
MOLYBDENUM 5.0 7.9 -5.0 -5,0 -5.0 -5.0 -5,0 -5.0 -5,0 -5.0 5.9
POTASSIUM, \ .2 2.020 .827 1. 950 -.200 -,200 -,200 -,200 - 200 3, 150 2.730
RUBIDIUM 20.0 153.0 74.0 182.0 54.6 24.9 34,9 22.6 39. 7 152.0 161 ,0
SAMARIUM .20 15.60 .78 .83 US ,98 .48 .43 .54 6.35 8.18
SCANDIUM .10 17.60 22,70 27.50 28,40 22.20 ,95 I. 17 2,83 11, SO 14.10
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5,0 -5,0 -5,0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5,00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM. \ .01 .096 .043 .056 ,032 .031 .012 - ,010 .015 ,071 ,090
TANTALUM 1.0 1.41 2.30 1,96 2.67 2. 1Cl -[ 00 -1,00 -I. 00 1,8' 1,13
THOR IUM .5 13.20 22.90 20.90 16.80 20.80 ,84 1,80 2.87 13. '0 17,10
TIN 500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 - 500, ,) -500.0
TUNGSTEN 2,0 -2.00 5.22 -2,00 7.00 7.!2 8.9:, 10.00 9,86 I ~ l' -2.00... oJ:

URAN IUM 2.0 -2.00 4, 19 3.70 4.02 4,24 -2,00 -2.00 -2,00 3.97 2.46
YTTERBIUM .5 4,87 2.19 2.21 3.52 2.08 '.50 - .50 - .SO 2.95 3.83
lINC 100.0 141. 0 -100~0 -100.0 682,0 171,0 -100.0 115,0 158.0 -IOO~O -100.0
ZIRCONIUM 500,0 -500.0 -500,0 -500.0 513,0 -500.0 -500.0 -500.0 -500,0 -500.0 -500,0

--------------------------------------------
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• ----------------------
ELEMENT DL I 35959 I 35960 I 35961 I 35962 I 35963 I 35964 I 35965 I 35966 I 35967 I 35968

-----------------------------------------------------------------------------------

ANTIMONY .2 1.25 2.88 US 1.15 .52 .43 1.51 5.02 1. 42 .99
ARSENIC 2.0 3.07 298.00 -2.00 -2.00 -2.00 -2.00 -2.00 4.42 36.80 -2.00
BARIUM 100.0 665.0 552.0 651. 0 501.0 -100.0 -100.0 865.0 535.0 425.0 324.0
8RDMINE 2.0 7. 93 -2.00 8.55 7. 96 3.62 5.24 12.00 -2.00 7. 14 4.15
CERIUM 2.0 63.60 30.80 74.70 84.00 7.61 5.86 81.50 14.50 2800 23.60
CAESIUM 1.0 9.49 -1. 00 6.96 3.60 -1. 00 -1. 00 7.91 6.53 8.73 6.92
CHROMIUM 5.0 76.5 46.8 59.8 34.1 8.0 12.8 76.0 46.0 36.1 33.6
COBALT 1.0 -1. 00 15.00 -1. 00 1. 49 -1. 00 -1. 00 -1.00 -1. 00 1.29 -1. 00
EUROPIUM .5 .77 .84 1.14 .77 -.50 - .50 .91 -.50 .51 -.50
GOLD, ppb 5.0 -5.0 225.0 -5.0 -5.0 -5.0 -5.0 -5.0 7.4 -s.o -5.0
HAFNIUM 1.0 9.43 2.93 10.80 10.00 4.14 4.96 7.04 7.65 10.60 10.30
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 .531 4.600 .605 .474 .384 .388 .748 .612 1.810 .523
LANTHANUM .5 35.60 14.40 37.70 45.80 3.86 3.38 46.00 11.80 15.00 13.00
LUTETIUM .2 .72 .34 .74 .51 -.20 - .20 .53 .52 .54 .47
MOLYBDEHUM 5.0 -5.0 -5.0 -5.0 5.5 -5.0 -5.0 10.2 -5.0 -5.0 -5.0
POTASSIUM, , .2 3.850 1.880 2.540 1.710 -.200 -.200 3.150 2.880 1. 890 1. 51 0
RU81DIUM 20.0 190.0 37.7 147.0 91.3 -20.0 -20.0 161. 0 137.0 104.0 82.6
SAMARIUM .20 4.88 4.17 6.44 6.06 .73 .71 5.38 1. 83 2.98 2.36
SCANDIUM .10 13.30 13.10 10.40 7.37 .89 .78 12.20 11.30 8.27 6.50

.~UM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5. 00 -5.00 -5.00 -5.00

SODIUM, , .01 .110 1.580 .091 .047 .017 .016 .092 .047 .043 .032
TANTALUM 1.0 1.12 1.58 -1. 00 1.39 -1.00 -1. 00 U5 1.18 1.36 -1. 00
THORIUM .5 11. 40 1.51 9.08 8.82 1. 85 1.63 8.80 12.90 10.80 7.23
TIM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 5.39 -2.00 -2.00 -2.00 -2.00 3.42 -2.00 3.47 -2.00
URAMII)M 2.0 -2.00 -2.00 2.91 -2.00 -2.00 -2.00 -2.00 3.07 2.04 2.32
YTTERBIIlI'I .5 3.87 2.01 4.03 2.78 .83 .87 2.53 2.66 2.65 2.43
mc 100.0 -100.0 831.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 2890.0 -500.0 -500.0

---------------------------------------------------------------------
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---------------------------------------------------------------------------------
ELEMENT DL I 35969 I 35970 I 35971 I 35972 I J5973 I 35974 I 35975 I 35976 I 35977 I 35978

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

ANT IMONY .1 5.35 1.13 1.99 8.11 .63 Ul 3.55 3.68 6.30 1.35
ARSENIC 1.0 3.20 5.34 18.60 91.20 -2.00 3.21 6.01 53.30 47.80 -2.00
8ARIUM 100.0 777 .0 686.0 558.0 441. 0 2060 397.0 255.0 425.0 -100.0 549.0
8ROMIIIE 1.0 4.98 7.34 4.39 6.92 4.17 11.30 3.48 6.73 7.35 3.72
CERIUM 1.0 58.20 61.30 35.60 35.20 36.70 9.31 10.80 115.00 3.52 86.40
CAESIUM 1.0 13.30 10.00 10.30 5. 12 3.03 14.00 11.30 16.00 -1. 00 14.10
CHROMIUM 5.0 78.3 66.5 56.2 41.7 12.3 58.6 60.3 70.4 16.4 117.0
COBALT 1.0 -I. 00 1.11 -I. 00 -1. 00 -I. 00 1.11 -I. 00 1.63 -I. 00 8.1 j

EUROPfUM .5 I. 01 .80 .52 .67 - .50 - .50 -.50 1.38 - .50 1.46
GOLD, ppb 5.0 7.3 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 11.2 16.9 -5.0
HAFNIUM 1.0 8.67 9. 11 6.82 8.95 8.85 7.56 B.70 8.21 -I. 00 6.78
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 .673 .589 .649 3.130 .356 .545 .874 5.2BO 2.230 3.840
LANTHANUM .5 28.40 30.60 19.60 17.00 25.60 3.99 3.25 48.20 2.16 41. 90
LUTETIUM .2 .86 .81 .65 .56 .45 .66 .69 .71 -.20 .70
MOLYBDENUM 5.0 6.6 5.6 -5.0 5.1 -5.0 -5.0 6.1 -5.0 -5.0 -5.0
POTASSIUM, f .2 4.470 4.280 4.070 2.010 1.310 3.310 3.200 3.090 -.100 4.550
RUBIDIUM 20.0 232.0 221.0 215.0 109.0 63.6 173.0 203.0 IB9.0 -20.0 227. 0_IUM .20 5.37 5.61 3.31 3.72 2.90 1.50 1. 42 9.27 .40 8.46

IUM .10 11.20 16.60 15.10 10.10 4.77 13.60 16.60 14.70 1.20 25.10
SELENfUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIl VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SOOIUM, % .01 .069 .063 .050 .032 .023 .067 .065 .081 .026 .092
TANTALUM 1.0 -1. 00 1. 64 1.18 1. 19 -I. 00 1.51 1.72 1. 63 -1. 00 2.53
THORIUM .5 15.10 13.50 13.50 14.20 5.65 12.80 30.70 26.30 3.48 17.70
TlH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
IUNGSTE~ 2.0 -2.00 4.18 3.59 4.76 -2.00 1.99 -1.00 -2.00 -2.00 -2.00
URANIUM 2.0 1.56 2.65 2.29 -2.00 -1.00 3.17 5.18 4.02 3.2J -2.00
YTTERBIUM .5 4.47 4.36 3.47 1.93 2.38 3.59 3.52 4. 10 -.50 3.50

mc 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
lIRCDNIUM 500.0 -500.0 -500.0 522.0 521.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

----------------------------------------------------------------------------------------------------------------------------------
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--------------------------------------------------------------------------
ELEMENT DL I 35979 I 359BO I 35981 I 35982 I 35983 I 35984 I 35985 I 35986 I 35987 I 359B8

--------------------------------------------------------
ANTIMONY .2 6.51 -.20 3.36 10.70 8.61 25.BO B.52 45.20 14.60 22.90
ARSENIC 2.0 49.40 2.46 3.85 17.90 B.61 157.00 13.60 650.00 104,00 181. 00
BARIUM 100.0 423.0 319.0 537.0 -100.0 314.0 194.0 464.0 -100.0 295,0 -100,0
BROMINE 2.0 9.30 -2.00 9.20 11.10 3.6B 35.30 15,20 46.40 20.70 53.40
CERIUM 2.0 124.00 69.30 22.80 5.64 95.40 25.40 25.30 12,50 5.10 7.0B
CAESIUM 1.0 14.00 16.60 16.40 -1.00 -1. 00 5.35 16,70 4.62 20,70 IUD
CHROMIUM 5.0 122.0 451. 0 125.0 8960.0 192.0 3240.0 547.0 7350.0 1830.0 1760,0
COBALT 1.0 1. 96 22.70 4.44 29.20 73.10 106.00 12.10 121.00 BUO 62.10
EUROPIUM .5 .B2 1.12 -.50 -.50 1. 90 -.50 .61 -.50 1. 50 -.50
GOLD, ppb 5.0 -5.0 50.B -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 7.78 8.09 8.50 1.20 4.71 3.13 6.05 2.06 -I. 00 1.76
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0 -20,0 -20.0 -20,0 -20.0
IRON, % .05 2.940 4.160 I. 490 3.620 9.910 17.100 I. 940 15.400 9,140 10.600
LANTHANUM .5 69.40 35.60 14.80 2.56 46.60 6.62 11.10 7,48 3.62 4. 16
LUTETIUM .2 .51 .41 .56 - ,20 .32 -.20 .52 .22 -,20 -,20
MOLYBDENUM 5.0 10.2 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
.SIUM, % .2 4.140 I. 660 4.370 -.200 - .200 .359 4.070 -,200 l,020 .m
, IUM 20.0 181. 0 190.0 225.0 -20.0 25.5 51.9 209.0 -20.0 116,0 98.4
SAMARIUM .20 4.31 7.09 I. 60 .BO 6.31 1. 96 2.32 2.09 1. 43 1. 20
SCANDIUM .10 24.40 11. 40 23.20 20.50 11. 90 7,33 17,50 14.70 43,10 32.00
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5,0 -5,0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM, % .01 ,079 1.580 .104 .033 .040 .035 ,075 ,061 .431 .205
TANTALUM 1.0 -I. 00 2.10 2.31 -1.00 -1. 00 -1. 00 -1. 00 -1. 00 -1. 00 -I. 00
THORIUM' .5 18.70 14.20 9.91 .Bl 10.40 6.02 17.00 2.40 1.4B 2.60
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500,0 -500.0
TUNGSTEN 2.0 -2.00 4.74 -2.00 -2.00 -2.00 10,70 -2.00 5,87 30.60 -4.80
URANIUM 2.0 -2.00 3.00 3, 11 -2.00 2.96 -2.00 2.;0 -2.00 -2,00 -2.00
YTTERBIUM .5 2.32 2.37 2.81 -.50 1.98 ,93 2.61 ,80 .8° .78
ZINC 100.0 -100.0 -100.0 -100.0 391. 0 498.0 473,0 -lOO,O 835,0 342,0 337. ~)

ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500,0 -500.0 -500.0

------------------- -------------------------------------------------------
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------------------------------------------- -----------
ElEHENT Dl I 35989 I 35990 I 35991 I 35992 I 35993 I 35994 I 35995 I 359% I 35997 I 35998

--------------------------------
ANTIMONY .2 17.70 2.8' 4.06 1.50 1.38 2.48 1.10 1.32 2.91 1. 04
ARSENIC 2.0 88.70 9,81 62.00 25.10 15.30 11.00 -2.00 -2.00 23.80 2.25
8ARIIJH 100,0 290.0 678,0 614.0 581.0 508.0 707.0 478.0 587.0 470,0 753,0
8ROHINE 2.0 26.60 4.44 10.90 2.90 -2.00 -2.00 -2.00 5.76 8.29 7.47
CERIUH 2.0 10.50 89.00 74.00 29.90 24.30 75.30 124.00 92.90 52.20 142.00
CAESIUH 1.0 21.60 9.76 10.10 12,40 14.80 9.92 11.30 B.95 11.10 13.30
CHROHIUH 5.0 2750.0 57.9 68.0 70.9 72.6 59.4 77.1 75. 1 66.2 73.5
COBALf 1.0 47.20 -I. 00 -I. 00 -I. 00 I. 65 -I. 00 -I. 00 -I. 00 1.34 -I. 00
EUROPIUH .5 ',50 1,21 I. 07 -.50 -.50 ,65 1. 61 1. 41 .50 2.10
GOlO, ppb 5.0 -5.0 -5.0 . 5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5,0
HAfNIUH 1.0 1.65 U8 8.42 9.48 7.30 12.00 8.67 8.95 8.33 7.90
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 5.780 .72B 1.450 1.720 3.710 ,810 ,518 .550 ,869 .619
lAHTHAHUH ,5 5.47 46.70 36.BO 16.20 14.90 44.20 63.80 47.00 27.90 71. 60
_nUH .2 -.20 .72 .72 .67 .63 .72 .68 .72 .65 .85

BDEHUH 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUH, % .2 .949 2.780 3.850 3.710 3.660 2.790 2.790 2.900 3.030 4.170
RUBIDIUH 20.0 82.1 165.0 195.0 213 .0 242.0 176.0 175.0 168.0 164.0 224.0
SAMARIUH .20 1.27 7.69 6.70 2.48 2.43 5.41 10.70 9.40 3.88 12.00
SCAND IUH .10 43.80 13.30 14.20 15.10 16.60 12.90 13.50 12.50 12.10 16.10
SELENIUH 5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUH, '\ .01 .134 .072 ,084 .096 ,064 .078 .077 .073 .055 .091
TANTALUM 1.0 -1. 00 -I. 00 1.63 -I. OD 1.60 1.73 1.30 1.15 J.l6 2.20
THORIUH .5 3.20 14.40 16.10 15.00 19.20 13.40 13.80 11.20 11. 80 14.50
TIN 500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUHGSTEN 2.0 12.40 3,91 3.40 J.36 -2.00 -2.00 -2.00 3,66 -2.00 '2.00
URANIUH 2.0 -2.00 3.22 3.23 3.34 3.82 3.78 -2.00 2.13 2.40 -2.00
YTTERBIUM .5 .86 3.72 4, 14 3.43 3.26 3.49 3,72 3.75 3.15 4.58
mc 100.0 40l.O -100.0 -100.0 -100.0 211,0 -100.0 -100.0 -100.0 -100,0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

--------

•
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ELEMENT

ANTIHONY
ARSENIC
BARIUM
BROMINE
CERIUM
CAESIUM
CHROMIUM
COBALT
EUROPIUM
GOLD, ppb
HAFNIUM
IRIDIUM, ppb

•
%

c ~ANUM
LUTETIUM
MOLYBDENUM
POTASSIUM, %
RUBIOIUM
SAMARIUM
SCANDIU~

SELENIUM
Sll VER
SODIUM, %

TANTALUM
THORIUM
TIN
TUNGSTEN
URANIUM
YTT ERB IUM
mc
llRCONIUM

•

.2
2.0

100.0
2.0
2.0
1.0
5.0
1.0
.5

5.0
1.0

20.0
.05
.5
.2

5.0
.2

20.0
.20
.10
5.0
5.0
.01
1.0
.5

500.0
2.0
2.0
.5

100.0
500.0

.91
-2.00
661. 0

3.77
92 .40
14.00
B1.3

- I. 00
1.34
-5.0
7.41

-20.0
.518

48.20
.77

-5.0
4.250
233.0
7.11

17.50
-5.0

-5.00
.101
1.26

12.70
-500.0
-2.00
-2.00
3.75

-100.0
-500.0

-.20
233.00
136.0
-2.00

124.00
6.1B

161.0
91. 90
2.01

3560.0
7.36

-20.0
10.800
62.80

.75
-5.0

-.200
82.1

13 .10
IB.OO
-5.0

-5.00
.044
2.16

20.10
-500.0

B.39
-2.00
3.86

-100.0
-500.0

6.69
9.32

377.0
38.20
15.70
13.50
74. 1

- I. 00
-.50
-5.0
7. 06

-20.0
.B62
8.10

.59
-5.0

3.950
185.0
I. B9

15.10
-5.0

-5.00
.080
1.19

15.30
-500.0

3.71
2.70
3.08

-100.0
-500.0

3.09
3.17

294.0
6.66

51 . 70
8.79
B4.7
2.22
1.19
-5.0
9.44

-20.0
I. 650
25.80

.57
-5.0

2.610
151. 0
5.17

17.00
-5.0

-5.00
.078
1.31

lUO
-500.0
-2.00

2. 14
2.75

-100.0
-500.0

4.56
-2.00
949.0

5.22
9B.60
15.30
71.4

- I. 00
1.36
-5.0
7.80

-20.0
.768

46.70
.77

-5.0
4.450
298.0
8.61

IB.20
-5.0

-5.00
.087

-1.00
15.30

-500.0
-2.00
2.23
3.99

-100.0
-500.0

8.29
9.11

-100.0
72 .10
22.00
1.75
59.8

41.30
-.50
-5.0
6.34

-20.0
7.310
11.10

.28
-5.0

- .200
-20.0
2.16
9.B7
-5.0

-5.00
. 171

- I .00
10.30

-500.0
-2.00
-2.00
1.23

219.0
-500.0

1.78
2.92

706.0
4.7B

114.00
1I. 00
72.6
1.58
2.39
-5.0
7.95

-20.0
.770

55.30
.85
5.8

3.940
179.0
14.10
IB.30
-5.0

-5.00
.103

- I. 00
20.90

-500.0
-2.00

2.47
4.54

-100.0
644.0

7.77
4.75

611.0
8.89

80.20
7.50
62.1

-I. 00
.BO

-5.0
9.83

-20.0
.679

3B.90
.5B

-5.0
2.910
15B.0
6.56

11.50
-5.0

-5.00
.074
I. 47

14.40
-jOO,1)

3.59
-2.00
2.92

- 100.0
-500.0

3.39
2.46

4860
11.40
12.40
14.60
64.4

- I. 00
-.50
-5.0
7.74

-20.0
.570
4.10
.66

-5.0
3.630
16B.0
1.52

13.80
-5.0

-5. ')0
.067
1.60

12.70
-500.0
-2.00
3.19
3.40

-100.0
-500.0

6.47
49.40
359.0

B.77
123.00
13.60
120.0
3.01

.73
-5.0
7.43

-20.0
2.940
69.70

.47
12. 1

3.990
193.0
4.20

24.50
-5.0

-5.00
.OBO
1.73

18.00
-500.0
-2.00

2.B1
2.29

-)00.0
560.0
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-RESULTS ARE IN PARiS PER MILLION {ppm) UNLESS OiHERWISE INDICAiED.
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-ALL SAMPLES PREFIXED "T".

'AGE 1 of 17

ELEMENT
------_._--

OL I 35S01 • 35S02 I 35S03 I 35S04 I 35805 I 35806 I 35807 I 35808 I 35809 I 35810

AHTIMONY
ARSENIC
BARIUM
BROMIHE
CERIUM
CAESIUM
CHROMIUM
COBALT
EUROPIUM
GOLD, ppb
HAFNIUM
IRIDIUM, ppb
IRON, %
LANTHANUM
lUTfTIUM
MOLYBDENUM
P~SIUM. %

R.UM
SAMARIUM
SCANDIUM
SELENIUM
SIL VER
SODIUM. %
TANTALUM
TNORIUM'
TIH
TUNGSTEH
URANIUM
YTTERBIUM
WC
ZIRCONIUM

•

.2
2.0

100.0
2.0
2.0
1.0
5.0
1.0
.5

5.0
1.0

20.0
.05
.5
.2

5.0
.2

20.0
.20
.10
5.0
5.0
.01
1.0
.5

500.0
2.0
2.0
.5

100.0
500.0

1.97
S.19

171. 0
5.76

19. SO
3.33
21.7

-1. 00
-.50
-5.0
5.62

-20.0
.633

10.60
.34

-5.0
1.160
59.S
1.77
4.4S
-5.0

-5.00
.027
I. 09
5.50

-500.0
-2.00
-2.00
1.72

-100.:)
-500.0

2.40
4.12

B32.0
4091

21. 00
12.70
89.5
I. 89
.53

-5.0
10.10
-20.0
.977

12.30
.87

-5.0
5.970
283.0
1.76

21.80
-5.0

-5.00
.078
2.03

14.40
-500.0
-2.00
3.26
4.35

-100.0
-500.0

3.24
3.89

230.0
7.04

23.60
3.73
32.3
I. 03
-.50
-5.0
7.74

-20.0
.562

12.20
.39

-5.0
1. 440

78.7
1.98
6.19
-5.0

-5.00
.045

-I. 00
8.69

-500.0
-2.00
-2.00
2.07

-100.0
-500.0

7.32
39.50
200.0

5.39
13.70

2.79
23.1

-I. 00
-.50
-5.0
7.47

-20.0
1.940
6.96

.32
-5.0
.766
4'.5
1.68
5.26
-5.0

-5.00
.034

-1.00
13.80

-500.0
-2.00
2.10
1.77

-100.0
-500.0

1.52
-2.00
214 .0
10.40
25.20

3.51
33.1
1.31
.55

-5.0
7.16

-20.0
.458

14.00
.35

-5.0
1.250
72.8
2.25
5.59
-5.0

-5.00
.041

-I. 00
6.20

-500.0
-2.00
2.28
1. 94

-100.0
-SOO,C'

.94
-2.00
19'.0
U9

18.70
3.54
22.5

-I. 00
-.50
-5.0
8.96

-20.0
.555
0.81

.43
-5.0

1.130
64.3
1.88
4.83
-5.0

-5.')0
.044

-I. 00
5.04

-500.0
-2.00
-2.00
2. 18

-100.0
-500.0

1. 00
Ul

353.0
6.88

23.60
12.00
5'.5
1. 22
.50

·5.0

6.50
-20.0
.il5

14.10
.68

-5.0
3.620
197.0
3,23

15.'0
-5,0

-5.00
.083
I. 51

11. 00
-S00.0
-2.00
2.06
i ~'l
.... .,1 ..

-100.0
-500.0

1.55
3.94

'38.0
4.20

23.60
18.50
95.8
I. 26
-.50
-5.0
8.09

-20.0
.951

10.60
.7'

- 5,')

5.500
278.0
1.90

20.80
-5.0

-5,00
.085
1.96

13.30
-500.0
-2.00

1.10
4.33

-lOO.O
-500.0

4.10
60.'0
556.0

5. 37
7.66

19. °0
134.0
-l.00
~.5(i

-5.0
6.50

-10.0
1.570

3.28
.61

-5. I)

4.200
235.0
1.42

17,30
-,.0

-5.00
.'lb 7
l.23

1'.60
- 500. I)

-2.00
UI
3.26

-1 i)!). Ij

-50D.'!

1.7,
-2.00
476.0
6.69

5o.IO
11.50
51.7
1.47
.66

-5.0
'.85

-20,0
.751

35.20
.70

-5.0
3.240
148.0
3.62

12 10

-;.00
.057
~.!)4

'.38
-500.0

2.01
3,60
3.18

-100.0
-50o.c
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--------------------------------------------------------------------------------------------------------------------------------
ELEMENT oL I 35811 I 35812 I 35813 I 35814 I 35815 I 35816 I 35817 I 35818 I 35819 I 35820

-----------------------------------------------------------------------------------------------------

ANTIMONY .2 23.00 2.12 1.36 1.26 1.36 I. 83 2.38 1.30 3.38 .43
ARSENIC 1.0 54.50 -1.00 -2.00 -1.00 "2.00 11,00 -2.00 -2.00 -1.00 2.57
BARIUM 100.0 1850.0 470,0 106.0 -100.0 508.0 196.0 256.0 200.0 989.0 489.0
BROMINE 2.0 4.13 7,65 5,19 ,3.42 5,52 3.0. 5.59 8.60 7.93 -2.00
CERIUM 1.0 204,00 1Q.l0 23.40 6.53 68 _30 43.30 32.40 23,60 88.30 67.80
CAESIUM 1.0 20.00 16,50 2.74 -I. 00 IUO 4.89 4.74 3.82 12,60 15,90
CHROMIUM 5.0 J12.0 6U 25.8 9.1 6.., 16.5 14 ,1 25.2 51.2 438.0
COBALT 1.0 4.50 -I. 00 -1.00 -I. 00 -[,00 1' 14 -I. 00 - I. 00 -!.JO 22.90
EUROPIUM .5 3.47 - ,50 -.50 -.50 1. 05 .78 -.50 -.50 .90 I. 04
GOLD. ppb 5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5. :) -5.0 -5.0 -5.0 52.3
HAFNIUM 1.0 6.09 7.44 7.73 6.61 7, 18 9.38 9.09 12.30 8. 15 7.99
IRIDIUM, opb 20.0 -10.0 -20.0 -20.0 -20.0 -20.0 -20.0 -10.0 ~20.0 -20.0 -20.0
IRON. % ,05 1.250 .664 .492 .533 ,780 I. 430 .573 .742 .58B 4.020
LANTHANUM .5 75.90 9,40 J1.20 3. 14 32,70 21. 80 15.80 11. 80 41.80 34.60
LUTETIUM ,2 1. 00 ,6B ,35 ,23 .71 .47 .32 .45 .56 .44
MOLYBDENUM 5.0 7.9 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM. %-

,
3.190 3.810 .480 -.200 3.540 1.330 .655 I. 080 1. 930 1. 900.,

RUBIDIUM 20.0 200,0 180.0 27. 4 -20.0 185.0 67,4 45.0 50.4 128.0 194.0
SAMARIUM .20 20.80 2.09 1. 98 .67 5.75 3.91 2.60 2.01 5.36 6.84
_IUM ,10 21.20 14.40 2.97 .9l 14.80 5.77 2.70 4.29 10.50 11.10
S IUM 5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5,00 -5,00 -5.00 -5,00 -5.00 -5,00 -5,00 -5.00
SODIUM. % .01 .063 ,06' ,036 .017 .06' ,040 .030 .036 .046 1.520
TANTALUM 1.0 1.7' 1,06 -1,00 -I. 00 1.17 1. 09 -I. 00 1.13 -1. 00 ;,02
THORIUM .5 19.10 8.23 3.33 I. 4' 10.10 lUO 4.13 4.32 14.40 J3.50
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500,0 -500.0 -500.0 -500.0
TUNGSTm 2.0 -2,00 2.22 -2.00 -2.00 2,74 -2.00 -2.00 -2.00 -2.00 8.17
URANIUM 1,0 6.72 3.32 -2.00 -2.00 2.75 2.40 -2.00 2,48 -1.00 3.96
YTTERBIUM .5 5.62 3.56 i.96 I. 11 3.83 2.50 1.35 1.37 2,96 2.29
mc 100.0 83U -100.0 -100,0 -100.0 -100,0 -100,0 -100.0 -100.0 -100.0 103_0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 512.0 -500.0 -500.0

-------------------------------------------------------------------------------------------
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----------------------------------------------------------------------
ELEMENT DL I 35B21 I 35822 I 35823 I 35824 I 35825 I 35826 I 35827 I 35B28 I 35B2' I 35830

--------------------------------------------------------------------------------------------------

ANTIMONY .2 1.22 4.75 13.20 9.43 4,13 12.20 7.58 9.03 7.'4 6.>1

ARSENIC 2.0 -2. DO 9.44 13.30 19.70 7.69 10.40 7,57 14, 10 8,57 8. 34
BARIUM 100.0 754,0 -100.0 300.0 221. 0 160.0 161. 0 480.0 -100.0 -100.0 202.0
8ROMINE 2.0 4,45 20.90 8.04 57.90 32,80 40,00 42.60 32.10 41. 00 75.30
CERIUM 2.0 21.30 33.40 -2.00 5.70 12,70 11,40 26.30 2.75 -2,00 -2.00
CAESIUM 1.0 15.40 4.12 3.43 5.35 7.75 7.81 17 .10 3,'5 ·1.00 10,'0
CHROMIUM 5.0 67.8 1310.0 331.0 252.0 m.o 227,0 197,0 939,0 423,0 326,0
C08ALT 1.0 1.59 31.80 43,50 29.40 28,20 41. 40 31. 20 68.00 46.10 9.07
EUROPIUM .5 -.50 .62 -.50 .51 -.50 .55 .64 - .50 -.50 -.50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5,0 -5,0 -5.0 -5.0
HAfNIUM 1.0 9.22 3,04 -I. 00 -1. 00 3.24 2.04 4.39 1.78 2.33 1.22
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 .913 5,060 5.540 7.560 6.820 7.080 5.840 17.900 16.300 17,000
LAHTHANUM .5 9.58 16.50 .78 2.99 7.88 5.95 13.10 2. 75 2.60 1. 52
LUTETIUM .2 .78 -.20 -.20 .26 .36 -.20 ,43 - ,20 -.20 .26
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5,0 -5.0 -5,0 -5.0 -5.0
POTASSIUM. % .2 4.560 -.200 1.950 .326 .873 ,344 .844 -.200 -.200 -.200_IUM 20.0 230.0 28.5 96.3 51.2 63.0 47.3 69.1 60.0 39.5 67.2

IUM .20 2.62 3,41 .40 1.16 1.63 1. 42 2.68 ,80 ,87 .89
SCANDIUM ,10 17.60 65,30 38.40 45.90 H.60 43.'0 36.50 76.50 77 .10 81. 00
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5,0
SILVER 5.0 -5.00 -12,00 -5.00 -5.00 -5.00 -5.00 -5,00 -13.00 -12.rJ0 -13,00
SODIUM. % .01 .082 1. 060 1. 920 .400 .496 ,20' 311 .043 .051 .050
TANTALUM 1.0 1.41 -I. 00 -I. 00 -1. 00 -1. 00 -1. 00 1. 42 -1. 00 -1,00 - 1. 00
THORIUM. .5 7.86 2,03 .71 2.44 2.55 2,45 4.66 OJ 2,14 95
TIN 500,0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2,00 -2.00 -2.00 -2.00 -2.00 -2,00 -2,00 -200 -2 :)0 -2.00
URANIUM 2.0 2.71 -2.00 -2.00 -2,00 -2.00 -2.00 -2,00 -2.')0 -2,00 -2,00
YTTERBIUM ,5 3.97 1.16 - ,50 142 1.82 1. 31 2.34 ,90 00 1.70
lINC 100.0 -100.0 297,0 299.0 230.0 145.0 10 4.0 138.0 152.0 179.0 190.0
ZIRCONIUM 500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500,0 -500,0 -500.(1 -5000 -500.0

-------- --------------------------------------------------------------------------------------------
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--------------------- ----------
ELEMENT DL I 35B31 I 35B32 I 35B33 I 35B34 I 35B35 I 35B36 I 35837 I 35B38 I 35839 I 35840

--------------------------------------------------------------- -------
ANTIMONY .2 B.4° 2.22 34.80 1. 05 1.56 1. 49 2.74 .83 1.5B 2.61
ARSENIC 2.0 11. 40 B8.00 146.00 -2.00 -2.00 2.39 -2.00 -2.00 -2.00 301.00
BARIUM 100.0 -100.0 41B.0 158.0 -100.0 497.0 -100.0 520.0 689.0 587. 0 546.0
BROMINE 2.0 91.20 13.90 IB.OO 6.03 9.8B 10.30 2.57 7.12 6.61 -2,00
CERIUM 2.0 -2.00 19.90 23.60 9.93 71.60 12.50 68.50 BJ.20 71. BO 29.10
CAESIUM 1.0 1.76 8.67 3.19 1.83 6.59 1. 99 IUD 14.40 11.90 1.40
CNROMIUM 5.0 251.0 53.7 28, 1 12.2 52.2 23.0 121.0 76.7 70.1 53.°
COBALT 1.0 3.99 -1. 00 -1. 00 -1. 00 -1. 00 -1.00 -1. 00 1.17 -1. 00 16.40
EUROPIUM .5 -.50 -.50 -.50 -.50 .B3 - .50 .BB 1. 26 .57 .92
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 B.O -5.0 -5.0 213.0
HAFNIUM 1.0 2.7B 7.27 5.43 6.40 U7 4.84 B.91 6.2B 6.00 2.11
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 620.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON. % .05 14.600 6.060 2.400 .470 .622 .603 .57B .514 .559 4.520
LANTHANUM .5 3.49 11.30 12.40 5.11 40.90 6.73 33.20 45.50 36.70 14.60
LUTETIUM .2 -.20 .67 .35 .28 .64 .26 .82 .69 .63 .34_mUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -11. 0 -5.0 -5.0

SI UM. % .2 -.200 3.150 1. 040 .622 2.420 .505 3.470 4.440 3.B70 1. 640
RUBIDIUM 20.0 39. 1 169.0 60.4 32.1 133.0 32.5 200.0 258.0 240.0 43.4
SAMARIUM .20 .7B 1.04 2.00 1. 00 5.67 1. DB 5.33 6.1B 3.55 4.01
SCANDIUM .10 58.70 IUD 4.90 2.94 9.B5 2.71 14.40 17. 10 17.70 12.°0
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SJL VER 5.0 -10.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM • .1 .01 .034 .055 .02B .023 .074 .034 .OBB .171 .119 1.580
TANTALUM 1.0 -1 .00 -l. 00 -1.00 -l. 00 -1.00 1. 06 1. 90 1.70 2.03 2.18
THORIUH .5 2.93 18.30 6.65 3.31 7.85 2.93 27.20 13.20 13.30 2.37
THI 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2,0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 4.26 -2.00 -2.00 -2.00 -2.00 3.83 5.42 3.71 -2.00
YTTERBIUM .5 .8e 3.62 1.71 1.50 3.24 1.26 Ul 3.73 3,.1 0 1.82
mc 1000 127. i) -[00. ,) -1000 -100.0 -100.0 -100.0 -100.0 -1000 -100.') 834.0
lIRCONIUM 500.0 . 500.0 -500.0 -5000 -5000 -500.0 -5000 515.0 -500.0 -5000 -5000

-------------------------------------------------------------------------------
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------------------------------------------ ----
ELEMENT DL I 35B41 I 35842 I 35843 I 35844 I 55845 I 35846 I 35847 I 35848 I 35849 I 35850

----------- --------------------------------------------------------------------- -----------
ANTIMONY .2 1.79 1. 47 4.91 6.64 .94 18.'0 0.34 2.55 3,52 .75
ARSENIC 2.0 3.79 -2.00 -2.00 35.20 -2.00 -2.00 -2' 00 -2,00 -2.00 -2.00
8ARIUM 100.0 626.0 668,0 646.0 877 .0 517.0 250.0 701.0 664.0 376.0 -100.0
BROMINE 2.0 5.84 4.73 3.37 15.70 3.63 20,90 3.29 15. j 0 17.80 9.36
CERIUM 2.0 57.60 140.00 78.50 43.50 109.00 138.00 56.60 51.30 42.00 9.92
CAESIUM 1.0 12.50 13.00 12.40 12.40 9.21 3.47 12.80 13.50 10.80 -1. 00
CNROMIUM 5.0 69.8 77.4 72.6 86.1 63.9 15B.0 76.9 76.9 4B.l 6.6
COBALJ 1.0 -1. 00 1.12 1. j 0 -1. 00 -1.00 -1.'J0 -1. 00 -1. 00 -1.00 -1. 00
EUROPIUM .5 -.50 2.04 .81 .64 1.05 1.24 -.50 .82 .66 -.50
GOLO, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 7.71 7.27 9.17 B.59 11.10 B.90 B.90 9.04 11.20 4.17
IRIDIUM. ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0 -20.0 -20.0

.A~UM
.05 .538 .535 .494 1. 810 ,562 .149 .613 .695 .769 .699

.5 29.90 66.40 39.90 22.60 53.80 77.20 32.10 24.90 21.20 5.11
LUTETIUM .2 .M .73 .70 ,72 .72 .46 .58 .80 .71 -.20
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5,0 -5.° -5.0 -10,0 -5.0 -5.0 -5.0
POTASSIUM, % .2 3.270 3.620 5.340 3,990 2,570 -,200 3.850 4.100 2.490 -.200
RUBIOIUM 20.0 18B.0 206.0 190.0 22B,0 144.0 -20,0 215,0 238.0 14B,0 -20.0
SAMARIUM .20 3.0B 12.50 4.96 3.40 7.23 8,17 4.22 4.33 3.31 .99
SCANDIU~ .10 15. 10 lUO lUO 16.60 11. 90 18.50 15.70 15.90 9.17 .72
SELENIUM 5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5,00 -5.00 -5.00 -5,00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM. % .01 .093 ,093 ,076 .071 .057 .041 .075 .122 .042 .030
TANTALUM 1.0 1.53 2.46 2.86 2.16 2.46 2.85 2.28 2.37 5.52 2.65
THORIUM .5 15.00 16.80 16.60 26.60 15.90 107.00 16.60 13.60 18.BO 3.21
m 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 4.83 -2.00 -2.00 -2.00 3.87 -2.00 -2.00
URRNIUM 2.0 4.28 -2.00 2.63 2.02 2.82 2. 14 5.21 3.67 3.56 -2.00
YTTER8IUM , 3.38 4.04 3.59 3.62 3.7B 2.58 3.08 4.40 3.70 .97."
:INC 100.0 -100.0 -100.0 '100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
lIRCONIUM 500.0 -500.0 -500.0 586.0 -500.0 530.0 550.0 -500.0 -500.0 522.0 -500.0

---------------------------------------------------------------------
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-------- -------------------------
ELEMENT OL # 35851 I 35852 I 35853 I 35854 I 35855 I 35856 I 35857 I 35858 I 3585' I 35860

------------- -----------------------------------------------------------------

AHTIMONY ,2 .50 4.29 2.62 1.10 1.05 1. 02 .56 .74 2.99 - .20
ARSENIC 2.0 -2.00 17,60 US 10,40 2.92 -2.00 -2.00 -2,00 -2.00 lUO
BARIUM 100.0 -100.0 841. 0 399.0 837.0 768.0 637.0 168,0 464.0 676,0 173,0
8ROMINE U 3.70 4.14 5.98 9.34 9.07 5.12 8.58 IUD 6,05 3,11

CERIUM 2.0 7.29 134.00 117.00 158.00 SUO 39.90 19.90 41.30 lUO 120.00
CAESIUM LO -LOO 14.50 10.90 13.80 8.97 14.00 1. 68 7. 11 15.90 3.46
CHROMIUM 5.0 10.4 80.8 67.7 75.7 62.5 80.7 22.5 44.2 87.8 181. 0
C08ALT 1.0 -1. 00 1.25 2.35 1.26 - LOO -LOO -LOO 1.28 -1. 00 154.00
EUROPIUM .5 -.50 1.29 1.54 1.82 .98 .61 -.50 ,61 -.50 L95
GOLD. ppb 5.D -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0 5480,0.UM 1.0 US 7.39 4.88 8.52 8.99 7.30 8.56 9.68 7.01 6.54

rUM. ppb 20.0 -20,0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON. % ,05 ,424 1. 080 2,690 ,964 ,572 .624 .545 .657 .658 11.300
LANTHANUM .5 3.65 66.70 55.80 73.50 27.70 18,80 10,70 20.40 5.82 66.80
LUTETIUM .2 -,20 .65 .55 .82 .66 .78 .37 .59 ,69 ,89
MOllBDENUM 5.0 -5,0 -12.0 -5,0 -5,0 -5.0 -5.0 -5,0 -5,0 -5,0 -5,0
POTASSIUM. % , -.200 3,170 2.580 3.680 3.100 4.280 .609 2,630 4.580 ,325.,
RU8IDIU~ 20.0 -20.0 197.0 143.0 219.0 182.0 226.0 30.9 135.0 26l.O 88,5
SAMARIUM .20 .72 9.79 10.40 11.30 5.11 2.87 1.90 3.29 1. 51 13.50
SCANDIUM .10 1. 04 15.60 15,60 16,20 12.60 17.70 3.5! 10,40 18.20 18.'0
SELENIUM 5.0 -5,0 -5,0 -5.0 -5.0 -5,0 -5.0 -5.0 -5,0 -5,0 -5,0
SlL VER 5.0 -5,00 -5.00 -5.00 -5,00 - 5.1)0 -5,00 -5,00 -5,00 -5.00 -5,00
SODIUM. , ,01 .018 .069 .071 ,134 ,110 ,103 ,038 ,073 ,11' .04',
TANTALUM LO -LOO 1. 54 1.30 1.18 l.46 L 66 U6 -LOO L43 1.32
THORIUM .5 i.e3 20.50 17.20 15,20 10.10 13.70 4, 13 10,70 19,10 20.40
TIN 500.0 -500.0 -500,0 -500,0 -500,0 -500,D -500.0 -500.0 -500.0 -500.') -500,0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 4.52 -2.00 -2,00 -2.00 -2.00 -2.00
'JRANIUM 2.0 -2.00 6.02 4.66 3.98 2.8' 3.65 -2.00 2.85 4.36 3.28
YTiER8IUM ,5 ,61 3.68 3,20 4.54 3,43 4.01 1.80 3.11 3. H 4,68
ZINC 100.0 -100.0 123.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100,0 -100.0
ZIRcml rUM 500,0 -500.0 -500,0 -500.0 -500,0 -500.0 -500,0 -500.0 -500.0 -5000 -500.0

------------ ------------------------------------------------
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-------------------------------------- -------
ELEMENT OL I 35861 I 35862 I 35863 I 35864 I 35865 I 35866 I 35867 I 35868 I 35869 I 35870

------------------ ----- -----

ANTIMONY .2 1.19 2.25 2.86 8.24 2.21 14.20 3,96 2.88 1.33 7.39
ARSENIC 2.0 3.23 1.42 2.87 5.97 7.17 81.60 25.20 4.2J -2.00 49.30
8ARIUM 100.0 224.0 802.0 500.0 259.0 528.0 554. a 732.0 512.0 179.0 257.0
8ROMltlE 2.0 4,54 9.89 14.00 22. 70 4.83 2.44 9.11 4.74 6.48 21. 90
CERIUM 2.0 29.70 25.70 58.50 m.oo 80.50 63.90 38.40 94.90 26.10 85.70
CAESIUM 1.0 2.67 15.30 8.52 25.90 12.60 12.00 15.50 13.60 3.38 9.88
CHROMIUM 5.0 16.7 87.3 65.4 76.2 54.0 104.0 101.0 70.9 13.3 38.7

I LT 1.0 -l.OO -I. 00 -1. 00 -I. 00 1. 08 -1. 00 -1.00 -1. 00 -1. 00 -1.00
PlUM .5 - .50 -.50 .84 2.16 .98 .65 .70 .89 -.50 1.09

GO. ppb 5.0 -5.0 -5.0 -5.0 8.9 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 12.80 9.05 8.17 13.00 6.48 8.34 8.12 7.97 5.56 8.04
IRIDIUM. ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRati. I .as .448 .620 .618 .985 .703 2.090 3.070 .481 .618 1. 940
LANTHANUM .5 13.30 11.50 28.00 66.40 39.70 30.50 18.90 48.70 13.50 44.90
LUTETIUM .2 .44 .80 .68 .71 .62 .72 .72 .66 .26 .57
MOLf80E~UM 5.0 -5.0 -5.0 -5.a -5.0 -5.0 -ll. a -5.0 -5.0 -5.0 -5.0
POTASSIUM. I .2 1.090 4.940 3.250 3.860 3.600 3.950 4.310 3.250 .588 1.740
RU8IDIUM 20.0 56.3 263.0 169. a 592.0 190.0 196.0 234.0 173.0 43.5 91. a
SAMARIUM .20 2.26 2, 13 4.47 10.00 6.65 5.23 4.11 6.96 2.28 6.25
SCANDIUM .10 4.10 18.20 13.70 11.70 13.60 15.10 16.60 12.80 3.21 7.37
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5. a -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5. 00 -5.00 -5.00 -5.00
SODIUM, I . 01 .020 .057 .052 .040 .053 .069 ,067 .074 .025 .037
TANTALUM 1.0 -1. 00 -!.a0 1.64 1,7J 1.94 -1. 00 1. 80 2.21 -l.OO -I. 00
THOR IUM .5 5.39 11.40 10.80 19.50 9.34 63.00 45.40 16.20 3.06 9.19
TIll 500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2,0 -2,00 -2.00 -2.00 3.56 -2,00 -2.00 5.21 -2. 00 -2.00 -2.00
VRAN !UM 2.0 2.01 3.59 2. i8 -2.00 -2,00 5.24 2.98 -2.00 -2.00 -2. 00
fTTERBIVM , 2.03 4.23 3. 47 3.41 3.46 U6 U8 3.89 1.31 2.95..
ZINC 100.0 -100.0 -100,0 -100.0 134.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100,0
ZIRCON !UN 500,0 514. 0 -500.0 -500,0 658.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
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ELEMEHT DL I 35871 I 35872 I 35873 I 35874 I 35875 I 35876 I 35B77 I 35878 I 35879 I J5B80

--------------------

AHiIMOHY .2 4.07 1.15 1.73 2.17 2.74 4.27 5.96 1.40 1.29 -.20
ARSEHIC 2.0 3.55 26.80 2.30 5.51 -2.00 2.16 -2,00 -2,00 -2.00 2.94
8ARIUM 100.0 1190.0 276.0 662.0 630.0 681. 0 698.0 835.0 838.0 349.0 616.0
8ROMINE 2.0 7.45 20.60 7.06 9.67 7.81 2.41 4.54 2.92 17,10 -2.00
CERIUM 2.0 255.00 81.90 33.70 55,90 8J.OO 49.00 65.10 41.30 38.20 86,00
CAESIUM 1.0 15.70 6.53 14.40 13.20 14.90 14.10 15.10 6.45 7.01 10.20
CHROMIUM 5.0 98.9 44.7 67.3 82.5 81.4 85.3 82.1 59,5 49,0 347,0
C08ALT 1.0 -1. 00 -1.00 1.15 -1. 00 1.27 -I. 00 -1,00 -1. 00 - i. 00 33.30
EUROPIUM , 2.97 .71 .75 .61 1.33 .54 .51 .60 -.50 1.28.,
GOLD. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 253,0
HAFNIUM 1.0 6.56 9.61 9.80 9.55 9.03 9.53 8.53 11.30 8.84 8.98
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IROH. % .05 .517 3.770 .706 .604 .665 .480 .655 .463 .538 5.580
LAHTHAHUM .5 123.00 43.30 15.40 28.50 34.20 25.00 30.70 22.50 18.20 44.'10
LUTETIUM .2 .70 .56 .85 .71 .83 ,74 ,70 .65 ,56 .59
MOLYBOENUM 5.0 9.3 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0
POTASSIUM, % .2 2.720 1.230 3.810 3.220 3.840 4, J90 3.390 2.740 2.110 1. 430
RUBIOIUM 20.0 149.0 79.2 189.0 196.0 204,0 228.0 223.0 144.0 110.0 109.0
SAMARIUM .20 18.60 5.20 3.61 4.13 8.60 3.97 3.65 3.33 2.36 8.19_IUM .10 17.00 8.81 15.40 16.70 16.00 16.00 16.00 11.00 8.20 13.00

IUM 5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5,00 -5.00 -5.00 -5.00 -5.00 -5,00 -5.00
SODIUM, % .01 .062 .048 .081 .084 .086 ,088 .061 .074 ,081 1.190
TAHTALUM 1.0 1. 47 2.59 2.27 3.34 1.76 2.08 1.70 1.55 1.03 2.24
THORIUM .5 20.60 13.80 11. j 0 24.60 26. j 0 21.50 17.70 10.80 8.37 17,20
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500,0
TUNGSTEN 2.0 4.22 -2.00 -2.00 -2,00 -2.00 3.47 -2.00 2.88 2,56 6.65
URANIUM" 2.0 3.91 2.43 3.51 4.43 U8 4.32 2.91 3.29 -2.00 3.33
YTTER8IUM .5 3.86 3.18 4.86 4, 19 4.52 4.08 3,59 3,49 J.03 3.04
mc 100.0 -100.0 -100.0 -100.0 -100.0 -100,0 -100.0 -100.0 -100,0 -IOU -100,0
liRCONTUM 500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0

-----------------------------------------------------------------
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---------------------------------------------------- -------------------------------------------
ELEMENT DL I 35881 I 35882 I 35883 I 35884 I 35885 I 35886 I 35887 I 35888 I 35889 I 35890

------------------------------------------------------------------------------
ANTINONY .1 2.13 .84 .60 1.38 1.16 .90 6. 14 43.90 3.49 LS5
ARSENIC 1.0 -2.00 -2.00 -1.00 -2.00 -1.00 -1.00 13.90 800.00 17.00 5.8b
8ARIUM 100.0 559.0 591. 0 551. 0 481.0 4b3.0 450.0 740.0 38b.0 813.0 998.0
8RDMINE 2.0 8.70 7.71 6.25 3.82 15.30 IUD -1.00 54.60 17.50 2.95
CERIUM 1.0 6UO 59.80 11.00 94.10 28,40 45.80 l7b,00 81.70 59.70 23. bO
CAESIUM 1.0 12.10 U8 8.47 15.30 10.00 11.90 15.50 9.78 13.50 13.80
CHROMIUM 5.0 8U 50.5 60.1 86.b 70.3 58.3 190.0 81.5 73.6 88.5
COBALT 1.0 -I. 00 -I. 00 -I. 00 1. 04 -I. 00 -I. 00 12.40 -1. 00 1. 45 1.33
EUROPIUM .5 -.50 .64 -.50 1.15 -.50 .59 3.07 1.54 .59 .59
GOLO. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 192.0 -5.0 -5.0
HAFNIUM 1.0 8.b8 b,82 8,99 7.25 10.10 11.50 9.10 8.09 7.70 10.10
IRIDIUM. oob 10.0 -10.0 -20.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0
IROH. I ,05 .513 ,415 .499 .b03 .48b .519 1.140 11.300 U50 .913
LAHTHANUM .5 33.30 30.10 4.75 48.60 16.00 11. 90 84.00 51.40 11.60 11.10
LUTETIUM .2 .71 .59 .67 .71 .56 .71 1.11 .74 .78 .96
MOLY8DENUH . 5.0 -5. 0 -5.0 -5.0 -5.0 -5.0 -10.0 -10.0 -15.0 -11.0 5.3
POTASSIUM. I .1 3.410 1.610 3.360 3.990 3.110 1.160 3.510 1.340 4.080 5.130

.IUM 10.0 177 .0 149.0 185,0 114.0 165.0 157.0 141.0 110.0 110.0 278,0
IUM .10 4.69 4.83 1.19 6.99 1.68 2.82 17.00 7.48 3.61 2.27

SCANDIUM .10 11.50 9.41 13.10 15.80 11.40 13.40 19.00 13.60 11.50 11. 00
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0
SILVER 5.0 -5,00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM. I .01 .075 .043 . 101 .154 .116 ,083 .088 .051 .063 ,081
TANTALUM 1.0 l.67 -1. 00 1. 45 1.75 1. 45 2,30 2.03 -1,00 1.00 1.34
THORIUM .5 9.61 8.47 8.20 11.90 11.60 8.72 13.40 48.60 19.90 14.80
TIN 500,0 -500,0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0
TUNGSTEN 1.0 -2.00 -2.00 -1.00 -2.00 4.72 -1.00 -1.00 8.08 -1.00 4.94
URAHIUM 1.0 1.78 -1.00 3.10 4.19 3,08 5.19 11. 00 8.27 5.65 1.75
YTTER8IUM , 3.66 3.05 3.5b 4.03 1.98 3,9b 6,53 3,88 4.51 5. 18,"
lINC 100,0 -100.0 -100.0 -100.0 -100.0 -100.0 -100. 0 130,0 -100.0 -100.0 -100,0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 835.0 -500.0 -500,0 -500,0

-------------------------------------------
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--------------------------------------------------------------------------------
ELEMENT DL I 35891 I 35892 I 35893 I 35894 I 35895 I 35896 I 35897 I 35898 I 35899 I 35900

------- -----------------------------------------------------
ANTIMONY .2 .76 3.29 5.52 5.30 4.07 l.87 13.20 3.56 1.41 - .20
ARSENIC 2.0 -2.00 48.90 21.50 123.00 47.20 3.65 64.40 5.64 -2.00 235.00
8ARIUM 100.0 -100.0 319.0 1000.0 1770 .0 582.0 224 .0 313.0 144.0 465.0 402.0
8ROMINE 2.0 2.10 26. j 0 19.30 7. 10 22.00 8.87 13.50 41 .80 18.20 2.90
CERIUM 2.0 10.80 15.90 10.00 116.00 23.80 35.60 70.90 12.10 74.50 126.00
CAESIUM l.O 1.32 9.11 5.56 15. 10 13.60 6. t8 b.51 5.62 15.20 \.89
CHROMIUM 5.0 20.7 56.9 476.0 155.0 98.9 26.8 14l. 0 69.l 63.3 168.0
C08ALT l.O -1.00 -l. 00 -l. 00 l. 67 -l. 00 1.06 2.63 5,36 1. 29 91.70
EUROPIUM .5 -.50 -.50 -.50 2.45 .57 .77 1.08 - .50 .76 1.78
GOLD, ppb 5.0 -5.0 -5.0 -5.0 14.5 -5.0 -5.0 -5.0 -5.0 -5.0 3640.0
HAfHIUM l.O 5.87 6.61 3.95 7.39 7.35 6.02 8.79 9,05 8.51 7.20
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IROH, , .05 .496 2.510 .977 4.460 6.620 .554 4.990 2.250 .847 11.000
LANTHANUM .5 5.13 12.10 U8 44.20 13.60 20.00 46.80 6.32 36.60 63.70
lUTETIUM .2 .23 .43 .37 .77 .62 .39 .52 .43 .67 .75
MOL Y8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 - \.0 -5.0 -10.0 -5.0 -5.0 -5.0
_SSIUM, I .2 .386 2.530 U50 3.680 3.870 l.170 l. 400 .753 2.590 -.480

DIUM 20.0 -20.0 143.0 172.0 20l. 0 212.0 81.6 107.0 33.5 185.0 72.5
SAMARIUM .20 l.04 1.17 1.13 13.10 2.40 3.58 5.11 l.28 5.13 13.00
SCANDIUM .10 1.90 12.90 28.60 19.50 17.\0 5.84 27 .20 9.04 lUO 18.10
SELENIUM 5.0 -5.0 -5.0 -5.0 -\.0 -5.0 -5.0 -5.0 ·5.0 -5,I) -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM. I .01 .026 .057 .081 .069 .070 .044 .037 .052 .067 .047
TANTALUM 1.0 -l. 00 1.30 -I. 00 l. 65 -l. 00 -l. 00 2.63 l.52 2.03 -l. 00
TMORIUM' .5 2.96 20. j 0 8.l7 31.80 40.70 5.45 27.30 14.40 1340 20.50
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 5.97
URANIUM 2.0 -2.00 3.43 -2.00 7. 17 4.97 -2.00 5.36 3.31 -2.00 -2. :)0
YTTER8IUM .5 l.14 2.43 1. 85 4,55 3.45 ." 2.63 2.33 3.78 ' "... ,J~ oJ. '"

lINC 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 lI2 .0 -100.0 -100.0 -lOO.O
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 - 500 . I) -500,1) -500.0

-------------------------------------------------------------------------------------------------------------------
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- -----------------
ELEMENT Dl I 35901 I 35902 I 35903 I 35904 I 35905 I 3590; I 35907 I 35908 I 35909 I 35910

----------------------------
ANTIMOIIY .2 1.17 .64 1. 06 5.86 1.20 4.21 3.22 QQ UO 1.00
ARSENIC 2.0 -2.00 -2.00 2.79 4,22 -2.00 2.03 8.35 5.60 56.30 -2.00
BARIUM 100.0 295.0 311.0 250.0 714.0 448.0 361.0 258.0 6B3.0 1040.0 112.0
BROMIHE 2.0 3.71 2.60 10.10 B.32 6.30 14.40 16.20 3.68 5.7S 11.10
CERIUM 2.0 60.30 95.70 49.70 51.80 33.80 32.80 111.00 72.30 104.00 2UO
CAESIUM 1.0 12.70 18.30 11.50 10.50 4.19 13.20 7.39 18.30 14.60 2.29
CNROMIUM 5.0 51.0 67.8 39.1 73.7 28.9 38.1 48.6 79.7 261. 0 lU
COBALT 1.0 2.63 1.86 1.19 -1. 00 1. 46 -1. 00 -1.00 1.77 -I. 00 -1.00
EUROPIUM .5 1. 02 1.31 .76 1.22 .55 .69 1. 06 1.15 1. 38 -.50
GOLD. ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.<) -5.0 -5.0
HAFNIUM 1.0 6.62 8.96 7.89 8.65 11.20 10.40 10.70 6.B6 10.60 4.04
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -2D.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON. % .05 .970 .843 .869 .760 .535 .607 3.160 .818 3.020 .598
LANTHANUM .5 29.40 44.10 25.50 24.60 15.90 18.50 66.60 34.BO 59.BO 12.20
.TIUM .2 .69 .91 .57 .80 .58 .48 .65 .74 .77 -.20

BDENUM 5.0 -5.0 10.8 -5.0 -5.0 -5.0 -5.0 -5.0 6.6 -5.0 -5.0
POTASSIUM, % .2 3.010 3.740 2.210 4,360 I. 830 1. B40 1. 660 4,380 3.720 .4B9
RUBIDIUM 20.0 154.0 175.0 116.0 228.0 97.B 102.0 103.0 238.0 206.0 29.7
SAMARIUM .20 5.95 10.20 4.04 5.03 2.94 3.03 6.34 7.16 8.11 2.04
SCANDIUM .10 13.90 15.90 9.50 16.50 7.12 7.83 8.31 19.20 22.30 2.27
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00•SOOIUM. % .01 .078 .118 .069 .070 .047 .042 .040 .064 .075 .036
TANTAl'JM 1.0 1.70 1. 43 1.11 2.95 1.53 1.79 1.21 -I. 00 5.03 -L00
THORIUM .5 17.70 18.00 13.90 13.70 7.97 9.33 12.00 16.30 53.50 ' -... ::10

TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 2.27 -2.00 -2.00 -2.00 3.52 4.31 -:.00
IJRAN IIJM 2.0 3.81 -2.00 2.44 3.53 -2.00 -2.00 3.52 2.49 4.1; ·2. !)O

Y7TERBIUM .5 3.57 5.01 3.24 4.26 3.10 2.54 3.52 4.28 4.26 .96
lINC 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 140.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

----------------
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DL # 35911 I 35912 I 35913 I 35914 I 35915 I 35916 135917 I 3591B I 35919 I 35920

--------------------------------------------------------

ANTIMONY .2 11.10 2.65 12.90 5.BO 3.25 6.4B B.73 26.00 11. 90 -.20
ARSENIC 2.0 9.11 2.47 7B3.00 7.63 -2.00 203.00 120.00 24.00 3.81 2.96
BARIUM 100.0 2160.0 231. 0 127.0 661.0 782.0 722 .0 442.0 3BO.0 lB50.0 461. 0
BROMINE 2.0 6.57 6.87 53.00 4.20 2.75 2.15 2.54 9.62 3.62 -2.00
CERIUM 2.0 98.00 21. 60 14.80 25.50 128.00 139.00 145.00 62.10 93.60 68.60
CAESIUM 1.0 10.00 3.19 1. 19 13.40 15.00 15.60 11.70 4.28 12.10 16.90
CHROMIUM 5.0 60.1 27.2 98.6 87.6 112.0 104.0 62.4 81.9 67.8 463.0
COBALT 1.0 -1. 00 -1. 00 -1.00 -1.00 -1. 00 79.70 43.90 1.16 -1. 00 22.10
EUROPIUM .5 1.30 - .50 .51 - .50 .97 2.~5 2.77 1.15 1.27 .93
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 14.9 -5.0 79.5
NAFN IUM 1.0 8.70 6.63 1.75 10.00 9.24 6.19 7.91 6.89 8.40 8.72
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 .793 .616 15.700 .656 .560 5.920 3.130 1. 040 .5,5 4.110
LANTHANUM .5 5D.60 10.40 8.07 12.70 67.10 68.70 72. 50 31.20 48.10 35.20
LUTETIUM .2 .59 .31 -.20 .68 .77 .86 1.35 .47 .65 .43
MOLYBOENUM 5.0 -5.0 5.3 lo.J -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM. % .2 2.900 1.090 -.200 3.980 4.020 3.150 1.330 1.390 3.550 1.520
RU8IDIUM 20.0 180.0 51.5 -20.0 219.0 220.0 184.0 113.0 83.5 190.0 209.0
SAMARIUM .20 7.79 1.85 2.60 2.21 7.70 14.30 15.00 4.84 7.25 7.13
SCANDIUM .10 12.20 4.53 24.80 lUO 14.20 18.40 17.00 15.30 15.20 11. 40
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIlVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00_M. % .01 .066 .059 .033 .079 .048 .049 .026 .034 .090 1.600

ALUM 1.0 -1. 00 1.38 -I. 00 2.21 3.21 1.34 1. 90 1. 71 -1. 00 4.89
THORIUM .5 12.50 4.76 14.10 16.10 18.40 17 .80 16.80 11.70 15.40 14.10
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500 .0 -500.0 -500.0 -500.:) -500 0 -500.0
TUNGSTEN 2.0 3.36 2.11 -2.00 2.25 -2.00 -2.00 -2.00 -2.00 -2.00 4.10
URAHIUM 2.0 -2.00 -2.00 5. 14 U8 4.43 5,QO -2.00 -2.00 3.70 3.51
YTTER8IUM .5 3.58 1. 67 .73 3.41 3.87 4. 56 7.42 2.27 3.32 2.14
mc • 100.0 199.0 -100.0 264.0 -100.0 -100.0 411. 0 1590.0 -100.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500 0 -500.0 -500.0

---------------------------------------------------------------
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ELEMENT DL I 35921 I 35922 • 35923 • 35924 135m • 35926 I 35927 I 35928 I 35929 I 35930

------------ ----- ---------------------------------------------------------------------

ANTIMONY .2 4.27 18.10 6.17 .96 .Bl .71 .61 .63 8. j; .85
ARSENIC 2.0 11.50 34.80 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 1150.00 3.31
BARIUM 100.0 1300.0 808.0 743.0 -100.0 162.0 -100.0 -100.0 224.0 281.0 271.0
BROMINE 2.0 6.06 8.90 3.58 2.38 2.9\ -2.00 \.08 4.04 8.2\ 6.53
CERIUM 2.0 \7.80 74.20 62.20 5.95 19.30 8.06 \.36 16. j 0 2680 35.20
CAESIUM 1.0 12.70 10.30 12.10 -I. 00 1.57 -1. 00 -1. 00 2.45 9.67 UO
CHROMIUM 5.0 83.5 91.5 90.\ 9.8 18.3 6.8 11.1 17.2 87.3 27.4
C08ALT 1.0 -1. 00 -1. 00 -1. 00 -1. 00 -1 .00 -1. 00 -1.00 1. 03 -1. 00 -1. 00
EUROPIUM .5 1.03 .72 .9\ - . \0 -.50 -. \0 -.50 - . 50 - . \0 .51
GOLD, ppb \.0 -\.0 -\.0 -\.0 -\.0 -\.0 -\.0 -\.0 -\.0 -5.0 -5.0
NAfNIUM 1.0 12.40 9.29 9.01 6.43 6.43 4.63 \.01 6.48 6.16 10.70
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 .874 2.010 .551 .413 .384 .393 .435 .526 8.860 .615
LANTHANUM .5 27 .80 38. \0 34.30 2.84 9.60 4. 16 2.76 7.72 12.10 1'.60
LUTETIUM .2 1. 03 .71 .69 .22 .31 -.20 -.20 .30 .55 .50
MOLY8DENUM 5.0 -5.0 -5.0 -5.0 -\,0 -5.0 -5.0 -5.0 -5.0 -17.0 -5.0
POTASSIUM, , .2 4.360 3.590 3.560 -.200 .612 .226 -.200 .851 3,730 l.660
RUBIDIUM 20.0 216.0 195.0 192.0 -20.0 29.0 -20.0 -20.0 \1.1 189,0 B2.7
SAMARIUM .20 \.44 \.32 \.61 .67 1. 90 .B8 .63 1.61 3.11 2.96

.DIUM , 10 15.70 13.60 13.10 1. 09 2.86 1.24 .83 3.62 27.50 6,09
NIUM \.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0

SILVER \.0 -5.00 -5,00 -5.00 -5.00 -5.00 -\.00 -5.00 -5.00 -5.00 -\.00
SODIUM, , .01 .089 .071 .069 .019 .029 ,023 ,023 .026 .063 ,040
TANTALUM 1.0 1.93 1. 61 1.55 1. 08 -1. 00 -1. 00 -1.00 -1.00 -I .00 l.7i
THORIUM .5 14.30 25.10 16.90 2.09 3.27 2.20 1. 63 4.47 41. 90 5,68
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -\00.0 -500.0 -\00.0 -\00.0 -500.0 -500.0
TUNGSTEU 2.0 3.60 2.\1 -2.00 2.48 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 4.16 3.90 2.09 -2.00 -2.00 -2.00 -2.00 -2.00 9.13 -2.00
YTTERBIUM .5 \.1 \ 3.64 3.\4 1.02 1.50 .8\ .79 1.47 2,91 2.41
IINC 100.0 -100.0 -100.0 -100.0 -100,0 -100,0 -100.0 -100.0 -100.0 -100, 'J -100.0
llRCONIUM \00.0 -500.0 -500.0 -500.0 -500.0 -\00.0 -500.0 -500,0 -\00.0 -\00.0 -500.0

--------------------------------------------------------------------------------------------------------------------------
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------- -----------------------------------------------------------
ELEMENT DL I 35931 I 35932 I 35933 I 35934 I 35935 I 35936 I 35937 I 35938 I 35939 I 35940

---------------------------------------------------------------------------------------

ANTIMONY ,2 1.72 4,62 11. 40 2.52 5,71 1. 46 .81 ,84 6,96 -.20
ARSENIC 2.0 29,10 28.50 3.45 4,12 39. 70 -2 00 -2.00 -2,00 7,57 13,50
BARIUM 100.0 301.0 641. 0 462.0 193.0 376.0 466.0 -100.0 120.0 -100.0 258.0
BROMINE 2.0 15.70 2.B5 7,51 12.10 26.60 6.81 6.78 7.50 5.25 2.59
CERIUM 2.0 32,70 35,30 34.30 46,50 27,60 5o.aO 20,70 17.00 -2.00 119.00
CAESIUM 1,0 3.85 IUD 16.BO 3,26 13,10 10,20 2.68 1. 94 5.26 4.28
CHROMIUM 5.0 28.9 78.4 120,0 43.7 60,9 43.6 26,7 20,2 -5,0 171.0
COBALT 1,0 -1. 00 -1. 00 -1. 00 7.48 -1. 00 -I. 00 -1. 00 -I. 00 -I. 00 150.00
EUROPIUM .5 .60 -,50 .52 1.00 - ,50 -,50 -.50 -.50 -.50 1.50
GOLD, ppb 5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 5370,0
HAFNIUM 1.0 5.87 7.72 6.04 5,53 8.21 8.73 6.00 1.80 -1. 00 6.50
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20,0 -20,0 -20,0 -20,0 -20,0 -20,0 -20.0
IRON, % .05 2.800 1.210 .610 2.B50 2.140 ,706 .635 .621 2.B40 16.900
LANTHANUM ,5 11,20 21.10 18.10 25.10 IB.50 21.10 10,90 8, 11 ,B4 65,40
LUTETIUM .2 .38 .66 ,66 .36 .55 .58 .35 .38 -.20 .90
MOLY80ENUM 5.0 -5.0 -5.0 6.8 -5,0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 .884 4.4QO 4.090 .651 2.800 2.680 .519 .362 -.200 -.200
RUBIDIUM 20,0 54,3 224.0 185.0 -20,0 166.0 142,0 24.9 -20.0 -20.0 69.5.IUM .20 3. 11 2.26 2.90 4.18 1. 80 3.00 1. 83 1.53 .2B 13.40

DIUM .10 6.32 20.80 11.60 10.20 12.00 10,10 2,B9 2.07 .52 18.40
SElENIUM 5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5,0 -5.0 -5,0 -5.0 -5.0
SIlVER 5.0 -5.00 -5,00 -5,00 -5.00 -5,00 -5.00 -5.00 -5.00 -5,00 -5.00
SODIUM, % ,01 ,036 ,070 .066 .091 ,062 .104 .068 .053 .025 .044
TANTALUM 1.0 -I ,00 1. 75 -1. 00 -1. 00 -1. 00 - I,00 -1.00 -I. 00 -I. 00 1.16
THORIUM .5 8.70 23,00 18.20 12.20 13.30 7.31 3.31 3.l18 ,15 19.30
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500,0 -500.0
TUNGSTEN 2.0 -2.00 3.97 -2,00 -2.00 -2,00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2,0 2.15 3.95 7,20 3,02 2.59 2.26 -2.00 -2.00 -2,00 3. 11
YTTERBIUM .5 1. 93 3.71 3.40 1.'6 2.39 2.85 1. 80 1. 81 -.50 4,65
lINC 100.0 -100,0 -[00.0 -100,0 103.0 -100,0 -100.0 -100.0 -100.0 -100.0 -100.0
ZIRCON rUM 500.0 -500.0 -500.0 -500 0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0

-------------------------------------------------------------------------------------------------------------------------
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-----------------------------------------------------------------------------------
ELEMENT DL I 35941 # 35942 # 35943 I 35944 I 35945 I 35946 I 35947 I 3594B I 35949 I 35950

-----------------------------------------------------------------------

ANTIMONY .2 48.00 5.16 11. 80 9.65 5.37 9.38 3.57 1. 20 .82 2.69
ARSENIC 2.0 71.00 2.05 45.20 Q,89 UB 3.92 37.20 2.03 -2.00 -2.00
BARIUM 100.0 -100.0 641. 0 -100.0 304.0 630.0 204.0 842.0 121 ,0 655.0 51B.0
BROMINE 2.0 2.84 5.76 9.87 25.70 33.90 2.24 2.55 B.17 5.61 10. BO
CERIUM 2.0 155.00 12,70 51.40 3.66 6.46 -2.00 75.70 11.70 70.60 94.30
CAESIUM 1.0 2.63 17.10 2.88 14.10 16.10 11.00 10.20 2.04 10.BO 13.50
CHROMIUM 5.0 49.6 70.2 87.1 801. 0 59B.0 695.0 57.5 22.1 75.5 77 .3
COBALT 1.0 19.80 -1. 00 33.80 51.60 43.30 54.40 1.11 -1. 00 -1. 00 -1. 00
EUROPIUM .5 2.58 -.50 15.30 -.50 -,50 -.50 1.09 -.50 1. 06 1. 28
GOLD, ppb 5.0 17.9 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0
HAFNIUM 1.0 3.50 9.81 -I. 00 1.07 I. 46 -I. 00 9.18 4.83 7.29 9.11
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20,0 -20.0 -20.0 -20.0
IROH, , .05 4.510 .726 17.800 6.720 5.860 5.610 1. 070 .532 .617 .677
LANTHANUM - .5 73 .10 15.60 18.20 1.61 3.35 .71 37,90 5.86 40.00 46,90
LUTETIUM .2 .54 .46 .64 -.20 -.20 -.20 .63 .23 .73 .73

.8DENUM 5.0 13.3 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5,0
SSIUM, , .2 -.200 3.220 - .200 .802 1.520 .352 3.020 .479 4.440 3.850

RUBIDIUM 20.0 -20.0 200.0 47.7 49,2 121. 0 39.6 17B.0 31.B 233.0 230.0
SAMARIUM .20 15.30 1.32 15.70 .87 .B4 .32 6.56 1.11 5.58 7.B9
SCANDIUM .10 14.10 14.00 19.10 46.20 44.00 53.90 13.90 2.63 16, 10 16.10
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0
SILVER 5.0 -5,00 -5.00 -5.00 -5,00 -5.00 -5.00 -5,00 -5.00 -5.00 -5,00
SODIUM, % .01 .021 .087 .042 .523 .397 .955 .053 .039 .093 .073
TANTALiJI'I 1.0 1.23 1. 93 -1. 00 -1. 00 -I. 00 -1.00 2.47 -1.00 1. 17 1.62
THORIUM .5 9.21 7.27 .54 1.51 1.23 -.50 23.10 3.19 12.90 17.50
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 3.44 20.30 -2.00 -2.00 -2.00 -2.00 -1.00 -2.00 -2.00
URANIUM 2.0 7.15 2.24 -2.00 -2.00 -1.00 '2.00 l.67 -2.00 7.50 2.03
YTTERBIUM .5 3.45 2.12 4.B3 .71 .77 - .50 3.20 1.18 3.75 3.67
mc 100.0 8BI0.0 -100.0 140.0 124.0 269.0 IbO.O -100.0 -100.0 -1 ')0.0 -100.0
ZIRCONIUM 500.0 -500.0 512.0 -500,0 -500.0 -500,0 -500,0 -500.0 -500.0 '500,0 -500.0

------------------------------------------------------------------------
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----- --------
I 35858 ~ELEMENT OL I 35951 I 35952 I 35953 I 35954 I 35955 I 35956 I 35819ft, I 358231:. I 358m.

----------------------------------------- ----------

ANTIMONY .2 1.21 Z.10 I. 13 .58 1.03 1. 95 3.52 13.00 .76 5.99
ARSENIC 2.0 2.87 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 12.10 -2.00 -2.00
8ARIUM 100.0 496.0 1000.0 395.0 -100.0 102.0 743.0 952.0 306.0 502.0 793.0
8ROMINE 2.0 10.00 4.80 10.30 5.94 8.38 4.33 8.02 8.49 11.20 3.95
CERIUM 2.0 62.70 123.00 65.60 6.42 6.63 75.90 85.90 -2.00 40.80 61.10
CAESIUM 1.0 6.12 12.70 3.04 -1.00 -1. 00 7.81 12.40 4.94 7.33 15.90
CHROMIUM 5.0 47.8 107.0 25.1 8.9 5.4 55.3 46.6 334.0 47.1 79.7
C08ALT 1.0 1. 07 -I. 00 -1 .00 -1.00 -I. 00 -1. 00 -1. 00 43.70 1.33 -1. 00
EUROPIUM .5 .93 1.7l .99 -.50 -.50 .81 .95 -.50 -.50 .64
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

l HAFNIUM 1.0 8.77 10.10 8.69 4.48 Ul 11. 80 8.47 -1.00 10.10 8.60
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON. t .05 .699 .584 .684 .506 .506 .492 .607 5.500 .654 .661, LAHTHANUM .5 32.80 63.40 33.80 3.40 3.64 36.00 42.60 .72 20.50 30.90

.nUM .2 .52 .85 .46 -.20 -.20 .78 .60 -.20 .65 .70
Y80ENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 5.4 5.2 -5.0 -5.0 5.4

POTASSIUM. % .2 2.050 4.620 1.330 -.200 -.200 2.950 2.230 1.320 2.960 3.960
RU8IOlUM 20.0 129.0 237.0 59.1 -20.0 -20.0 142.0 131. 0 99.3 146.0 238.0
SAMARIUM .20 5.11 10.90 5.97 .77 .75 6.68 5.52 .43 3.42 3.68

I SCANDIUM . 10 8.87 17.30 5.05 .79 .93 11.10 10.80 38.30 10.60 16.20
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0

\

SILVER' 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
SODIUM. % .01 .076 .091 .045 .028 .028 .073 .043 1. 900 .070 .061

~
TANTALUM 1.0 2.39 1.17 1.30 -1. 00 -1.00 1.57 I. 29 -1. 00 1. 23 1. 73
THOR IUM .5 9.86 20.60 6.02 2.28 1.50 15.70 14.20 .64 11. 00 17.40, TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.') -500.0
TUNGSTEN 2.0 -2.00 -2.00 2.49 -2.00 -2.00 -2.00 -~.oo -2.00 -2.00 3.61
URANIUM 2.0 2.59 4.72 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 2.78 3.74
YTTER8IUM .5 2.19 4,45 2.4Q .81 .75 4.28 3.15 -.50 3.20 3.64
ZINC 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 247.0 -100.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 653.0 503.0 -500.0 -500.0 -500.0

------------------ -----
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PROCESSING BY TESLA-l0 PTY. LTO.

JOB No. TA1737

a- Drawn TESLA-1D Seal e 1'5000 5521/106
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r _ RGC EXPLORATION PTY. LIMITED

COMSTOCK
TASMANIA

TENTH LEGION PROSPECT
GROUND MAGNETIC SURVEY

CDNTOURS OF
TOTAL FIELD

MAGNETIC INTENSITY

DATE OCT 1991 Drawing No. PLAN 28

5000 nT Contour -------­
500 nT Contour -------­
100 nT Contour --------

LEGEND

Contour Interval 100.0 nT

o 100 200 300 400 50 Om

••• I _ I I
Scale 1:5000

SURVEY SPECIFICATIONS

SURVEYED BY :
MAGNETOMETER :
LINE SPACING : appro x 200 METRES.
READING INTERVAL: 5 METRES.
SENSOR HEIGHT :
DATE : JUNE 1991.

1. Diurnal correction.
2. Lowpass (0.00-0.15) filter

with cosine roll off.
3. Gridded with 50m x 50m

cell sIze.

PROCESSING SE~UENCE
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PROCESSING BY TESLA-l0 PTY. LTD.

JOB No. TA1737

SURVEY SPECIFICATIONS

SURVEYED BY •
MAGNETOMETER •
LINE SPACING • approx 200 METRES.
READING INTERVAL , 5 METRES.
SEN SOR HE! GHT •
DATE • JUNE 1991 .

PROCESSING SE~UENCE

1. Diurnal correction.
2. Lowpass (0.00-0.15) filter

with cosine roll off.

LEGEND

BASE VALUE .62800 nT
VERTICAL SCALE' 1000 nT/em

Raw Data
Filtered Data

RGC EXPLORATION PTY. LIMITED

COMSTOCK 13031G
TASMANIA

TENTH LEGION PROSPECT
GROUND MAGNETIC SURVEY

STACKED PROFILES OF
TOTAL FIELD

MAGNETIC INTENSITY

o 100 200 300 400 500m Drawn TESLA-l0 Scale 1&5000 5521/105

••• I I
PLAN 29DrawIng No.DATE OCT 1991Sea leI '5000L --L- ---J"--- ~_____'
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E.L. 42/87. INCORPORATING M.L."s

43M/85 AND 123M/47 - ZEEHAN AREA

ANNUAL REPORT FOR THE PERIOD
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APPENDIX 3

Zeehan Project rock chip/costean sampling

analytical results (1990/91)
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Page 1 C.
Date 17110/1991

NAM[~CODc

55 Z 1 :::EE~AN (EL 42/87)

NAMe : COLOUR

1 DARK 2 MEDIUM 3 LIGHT
A GREY B BLUE G GREEN

l LIME " MAUVE N BLACK(NOIRI
0 ORANGE P PURPLE 0 AQUA
R REO T TAN (KHAKI) U BROl-JN(Uf\1BER)
V VIOLET W WHlie Y YELLOW

NAf"IE:CDI'1POS

COB (DBBlY CY CLAYEY PEB PEBBLY
SIL 5 IL T1' SN SANDY

NAI'tE:6RID

PH PARTING LAKE GRID SY L SYLVESTER GRID HG TENTH LEGION GRID

NAME:KIND

oc OUTCROP RC ROCK CHIP SAMPLE SL SOIL SAMPLE

NAME;OCONT

STO STANOARD

NAME;SAMPLR

CC CHRISrOPHER COONE Y JC JOHN CROSSING

NAME:SlOPE

F L,' T 2 GENTLE 3 MODERATE
STEEP S VERY 5 TEEP ~

W
0

NAME :SOlL
W

G GLACIAL R RESIDUAL TRANSPORrED tv
en

SL
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NAME:UNIT
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A HIGH ORGANIC CO~POUNO B CLAY CONCENTRATION c WEATHERED BEDROCK
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NAME:ALTER
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16/10/1991

FE
WT

IRON OXIDE
WEATHERED

py PYRITIC 5r SILICIfIED

NAME;COOE

5521 ZEEHAN (EL 42/8/)

N"ME:GRID

AMG (.lUST. MAP GRID CST COMSTOCK GRID SYL SYLVESTER GRID

NAI"lE:KIND

CO
RO

COSTE AN SI"II'lPLE
ROCK DUMP SAMPLE

CORC
RF

CQSTEAN/ROCK CHIP SAMPLE
ROCK FLOAT SAMPLE

RC ROCK CHIP, SAMPLE

NAI'IE;OREMIN

FE

M"
Ol

IRON OXIaE
MANGANITE
QUARTZ

GL
PY

GALENA
PYRITE

MG
OT

fIlAGNETITE
QUARTZ-TOURMALINE

NAME:OCONT

STD STANDARD

NAI'lE:HOCK

Nf.\ME:VEINS

NAME: UNIT

ARlI
OOLM
GABR
MSSX
SHAl

cc

FE
0'

LITHIC ARENITE
DOLOMITE
GABBRO
MASSIVE SULPHIDES
SHALE

CAMBRIAN CRIMSON CREEK FORMATION

IRONSTONE
QUARTZ

CARB
FALl
GOS5
MUDS
S U l F

PO

M"

CARBONATE
FAULT ZONE
GOSSAN
MUDSTONE
SULPHIDES

PRECA~BRIAN OQNAH FORMATION

I'IANGANITE

CLAY CLAY
FEST IRONSTONE
LIM5 LIMESTONE
SAND SANDSTONE
VEIN VEIN

....
W
0
W
r ')--
c'

PY PYRITE
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I~ GC EXPLORATI(]~I PTY.LTD. DATA SHEET Page ,

1i/10/91

PROJECT: ZEEHAN ROC": CHIP SAMPLES

SAMPLE NORTH TNORTH EAST lEAST QGONT GI\IO K 1 r~ 0 ROCK UNIT ALTER QREriIN VEINS CU PB ZN AG SN
NUMBER metros rnet..-es me t res metres PP" PP" PP" PP" PP"

• T 26236 60577 ~7777 SYL CORC CLAY FE 180 70000 13600 10 191
Remark:26-28 W

• T 26237 60568 577 61 sn CORC CLAY 60 16000 2S0 11
Remark:44-46 W QUARTZ GRAINS/FRAGMENTS

T 26238 60567 57760 SY L CORC CLAY 215 16000 425 21 16
Remark:116-48 W• T 26239 60566 57757 sn CORC CLAY 20 620 45 10
Remark:48-S0 W

• T 26240 S TO srD STo
Remark:STIIlNOARD B3

T 26ZLll 60563 57754 S Y L CORC C LA Y FE 55 760 250 -0 11
Remark:S4-S6 W• T 26242 60!:l62 57552 sn CORC CLAY FE 65 630 560 1 16
Remark:S4-S6 W

T 26243 60560 57751 S'il CORC CLAY 10 65 25 2 -3• Remark:58-60 W

T 2624<l 60~~2 5 f7 38 S"( L CORC CLAY 65 7150 230 -0 37
Remark:7'1-76 W• T 262.q5 60551 57735 S YL CORC fEST 130 24500 3200 58
Remark; 16-78 W

• .26246 60550 51734 SYL CORC FEST 210 34400 14100 30 150
Remark: 78-80 W

T 262£17 60549 51733 5YL CORC CLAY FE 250 17400 4700 51 "• Remark:CLAY lRON'3TONE 80-82 '"26248 60548 51:131 on COFIC CLAY FE 105 5950 575 6 9
l1emark:IRON OX IDE AS SPECKS; 82-3l1 W

• T 26249 60547 57739 51' L CORC CLAY FE 30 SliDO 130 -3
Remark; IRON OXIDE 'S '"PECKS

T 26250 60SHi 57726 S1'L CORe CLAY FE 35 9650 210 2 10
Remark,IRON OXIDE AS SPF.C~,'j 86-:'l8 W

26:51 60546 51724 SYL CORC CLAY FE 15 8300 30 -0 ,
Remark:IRON OXIDE SPECI(S 88-90 W

26252 605911 57601 SYL CORC 220 3800 300 , 29
Remarl-;;COSTEAN H eXTENSION. SAMPLES FROM E\CM\.!ATED I'lATERliH. 0-2 W r--

W
.. ,- _..,-~--- 0

i.aborar:ory: ANALAB ANALAB ANALAB 'EN ANfiLAEl W
Mer:hod 101 101 101 AAS '0' W
Det. Limit; 5.000 5.000 5.000 1.000 3.000

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



• ) • •



• • •



• • •



• •
ROC EXPLORATION PlY.LTD.

PROJECT: ZEEHAN ROCK CHIP SA~PLES

DATA SHEET

•
Page 8
17/10/91

SAMPLE NORTH L I~ORTH t- :'. -', T TEAST aCONT GRID KINO ROeI' UNIT AL TER GRUIIN VEINS CU PS ZN AG '"NUI'IBER metres metres mel:res metres PP. PP. PP. PPM PP.

~127418• 61400 361394 58375 358366 SYl PC GOS5 FE I'lN 20 70 220 5
,,""mark: 1-'1'011'1 TRErlCH ADJACENT TO TRAIL H. ROAD

T 27419 61015 361020 58000 357996 SYl PC FE 5 T 20 to 360 -5• Remark:IRONSTONE
T 27420 STO STO 850 -5 -20

f-.' om." t"\~: S TO FMC 1• T 2 7 <l 21 60985 360991 58006 357999 SYl PC FE S T 20 -S 13S -5 4
T 27422 61020 361021 58006 358022 SYl RO FEST 3D -, 220 -, 4
T 27423 61780 361784 58270 358261 SYl PC SHAL PY QlPY 35 45 lS -5 11• Remark:GRAPHITIC SHEARED

T :<:1'1'::'1 62320 362268 59560 359505 S Yl RC SAND OZpy QlPY 80 2000 100 6 12
Remark:BRECCIATED QUARTZITE WITH QUARTZ PYRITE. 2 PAST KUCHENS LODE• T 27425 60592 57800 5Yl CORC 125 9600 315 -5 -3

"'T

R!]mark:O-l E
27~2tl 'Ju':iSll 5 7 799 SYl CORC 1100 5000 335 -5 25

Remark;1-2 W
27427 27427 57998 sn CORC 240 5200 450 -, 05

• Remark:2-3 W
T 27428 60S~O S i" :' ~, , sn CORC 80 10600 170 -, ,

Remark; 3 -4 W

T 27429 60S90 5 7 796 SYl CORC 190 10600 520 -10 25• R9mark:4-S W

27430 60589 S 7 7 <J!-J SYl CORC 135 10000 545 -, -3
Remark:5-6 W• T 27431 60589 5179 q SYL CORC 2.5 3;::00 440 -S 10
Remark :6-7 W

T 27 4 32 50588 57794 " ,~ ul<C 240 3650 030 -5 15• Remi:lrk; 7 - 8 W

T 27"133 60588 51793 ::';YL CORC 275 2650 360 -5 21
R'2mark:8-9 W

T .:'743 <l b 0 5 8 7 51792 <~ Y !. uke 320 3900 485 -5 37
Remark;9-10 W

2. 705 0051:37 57791 ::o'(L CORe 'DO 12900 760 -10 t3
Remark:lO-11 W

~

._--- W
Laco'"3torv: ANALA8 ANALA8 ANALAB REN "~NALAI3 C)
Me th oJ d 101 101 101 "S '01
De t" Limit; 5.000 5.000 S.OOO 1 _000 3.000 W
_."_.-._---~---"------~~- ~---~~

Co,)
OCJ



• ) • • u.)
r:,

i""
,.~

RGC EXPLORA.TION PrY.LTD. GA T A SHt:ET PClg~ 9
17/10/91

PROJECT: ZEEH~N ROCK CHIP SAI'IPlES

SAMPLE NORTH TNORTH EAST fEAST OCONT GRID KIND ROCK UNIT A L HR OREMIN VEINS CU P8 IN AG SN
NUPl8ER metres metres metres metres pp, PPM ppl'l PPM pp,

/et7436 60586 57790 SYL CORC 325 I1dOO 695 5 6
.~ . Remark:ll-12 W

T 27437 60586 57789 SYL CORC 300 23000 ::IR"", -5 6• Remark:12-13 W
T 27438 60585 57788 SYL CORC 535 LOODa 790 -12 48

Remark:13-14 W• T 27439 60577 57177 SYL CORC 235 30800 7000 300 193
Rl!mark:26-28 W

~:
2,7440 5TO 110 -5 -20

Remark:83
27441 60586 57762 SYL CORC 60 8000 495 -5 57

Remark: 44-45 W

if' 27'l42 60586 57761 5YL CORe 75 6400 240 -,
Remark: 45-46 W

27443 60567 57760 SYL CORC 65 7100 215 -5 12
Remark: 46-47 W

T 27'144 60566 57758 SYL CORe 315 33000 1150 65 35

• Remark: 47-49 W
T 27445 60562 57752 SYl CORC 170 S800 665 -5 17

Remark: S6-S7 W

• T 027446 60562 51751 SYL CORC 195 17300 1700 -5 5
Remark: 57-f,S W

T 27-147 60552 57736 SYL CORe ilOO 59500 535 -5 12

• Remark: 75-76 W
T 27448 60551 577 35 SYL CORC 180 16800 710 -5 101

Remark: 76-77 W

• T 27449 60551 57734 SYL CORC 7 :, 26000 790 26 14

Remark: 17-7S W
r 27450 60550 577 34 SYL CORC 180 20500 2300 -5 95

Remark: 78-79 W
27451 60550 57734 S? l CORe 235 26000 4100 -5 110

Remark: 79-80 W
T 27452 60549 57733 5 YL CORC 505 49200 11500 18 152

Remark; SO-81 W

At>JALAB
'01

3.000

REN
AA::>
1.000

~

W
Co)---------7,,'"
w
(,;l

ANALA8
101

5.000

I'oNALA8
101

5.000

ANALI'oS
lUI

5.000

Laboratorv:
!"Iethad
De-t. Limit:
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I1:GC E:O::PLOR(\TION PTY.LTD. DATA SHEET Page 10

17/10/91

PRlkd.:.CT; ~ t ' '11'lN neCK CHIP Si\MPLES

SAMPLE NORTH TNORTH EAST TEAST QCONT GRID KIND ROCK UNIT ALTER OREMIN VEINS cu PB ZN AG SN
NUMBER me tres met r es metres metr85 PPM PPM PPM PPM PPM

e ~453 60549 57732 SYL CORC 610 63900 11500 16 221
Remark; 81-82 W

T 27454 60548 57731 S Y L CORC 385 35000 7800 120 36• Remark- 8~"B3 W

T 27455 60548 57730 5 Y l CORC 235 18900 1300 6 12
Remark: 83-84 W, T 21456 605<17 5 7 7 29 SY l CORC " 16500 185 -5 5
R:-m3rk: 85-86 W

T 27457 60546 57726 SYL CORC 60 27000 '00 -5 15• Remarl-.; 87-88 W

T 27!l58 60546 57724 SYL CORC 20 11300 200 -5

• Remark; 89-90 W
2 7'H.. ~ 60544 57722 SYl CORC 20 8400 50 -5 22

Remark: 91-92 W

• T 27460 srD STO -100 -5 -20
Remark:84

T 27461 l:illti:.::.l 51850 SYl CORC " 2250 115 -5 17

• Remark:COSTEAN '2 (ACROSS BALSTRUP, EAST OF SYOO~ )
T 27462 60622 57850 SYl CORC 50 2200 110 -5 11

Remark:COSTEAN " ( ACROSS BALSTRUP, EAST OF SYOO3)
T .27'163 60623 5/8'::.v SYl CORC 50 2600 125 -5 15• Rem2.rk:COSTEAN '2 (ACROSS BALSTRUP. EAST OF SYOO3]
T 27'164 60624 57850 SYL CORC 50 '1800 135 -5 2'

Remark:COSTEAN *2 (ACROSS 8ALSTRUP. EAST OF SYOO31• T 27465 60625 578"'0 SYL CORC 60 4250 170 -5 5
Remark:COSTEAN 11 2 ~ACROSS BALSTRUP. EAST OF SYOO3)

T 27466 60626 578~0 SYL CORC 60 6150 140 -5 10• Remark:COSTEA~ n (ACROSS BALSTRUP. EAST OF SY003 ]
T 27467 60627 57851 ~( L '.uRI: 470 3200 65 -5 6

Rernark:C05TEilN '2 (1'1[ 11 OS S B(-lLSTf\UP. EAST OF $YOO31
~7'168 606:'8 57851 SYL CORC 290 4200 85 -8 9

Remark:COSTEAN 1t2 (ACROSS BALSTRUP. EAST OF SVOO31
~7<\69 60629 57851 :::;YL I Ul< C 1600 2050 200 57 57

Remark:C'JSTEAN 11'2 (ACROSS 8ALSTRUP. EAST OF SYOO31

f-4
Lc.boratol-y: ANAlA8 ANALA8 ANALAB REN ANALA13 W
M'?thod 101 101 101 AAS '01 CJ
Oct. Limit, 5.000 5.000 5.000 1.000 3.000 '-oJ
--------------_.._-----~. ..;.~

C'
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RGC EXPLORATION PlY.LTD. DATPl SHEET Page 22

17/10/91

PROJECT: ZEEHAN ROCK CHIP SAMPLES

SAMPLE NORTH TNORTH EAST lEAST OCONT GRID KINO ROC K UNIT ALTER OREMIN VEINS CU P8 ZN 'G SN
NUMBER metres metres metres metres PPM PPM PPM PPM pp-

• T 35489 "5', L CORC 40 2500 260 2 25
T 35490 sn CORC 55 411000 905 1 3
T 35491 SYL CORe 20 19000 150 1 12• T 35oll92 s'n CORC 30 31100 500 2 8
T 35493 SYL CORl:- 30 16900 190 , 11
T 35.ll94 sn CORC 55 30900 4200 2 21• T 351195- SYL CORC 25 15000 1650 3 24
T 35496 sn CORC 30 25000 870 3 ~3

T 35.1197 SYL CORC 55 25100 3000 5 16• T 35498 sn CORC 85 3S300 19200 1 37
T 35~99 5n CORC 65 35900 1250 0 7
T 35500 STO• Remark:STO 8' 0.25 qlt, 35501 SYL CORC 225 150 '0 2 5

Remark:CONTINUEO FROM 136699• T 35502 SYL CORC 55 95 30 , 7
T 35503 5YL CORC 180 70 50 6 6
r 3tl~OLj SYL CORC 90 70 35 7 6• T 35505 3YL CORC 170 100 4S , ,
T 35506 5 YL CORC 250 120 60 3 ,
T 35507 sn CORC 200 245 '0 17 7• T -350 50 0 8 SYL CORC ;>50 150 4S 1 7
T 35509 sn CORC 230 170 SO 2 11
T 35510 SYL CORe 125 145 05 1 9• T 3~511 S Y L CORC 145 150 75 1 ~3

T 35512 5YL CORC 60 110 50 1 ,
T 35513 5 YL CORC 100 375 110 1 8• T 35514 SYL COAC 90 3000 135 0 9
T 35515 S Y L CORC 120:, 800 255 1 29
T 35516 S '( L CORC 2L15 2000 935 1 83 '"""( T 35517 SYl CORC 165 :::050 '00 1 96 (..)
T JSS18 SYL CORC 2SS 2<\00 250 0 63 l...JT 35519 SYL CORC ;' Q 750 105 1 59 c.,T :35520 5 TO

Remark:STD 820 1. I l ';I i t t..'1
i.i

Laboratory: ANAlA8 ANA LAB ANAlAB REN ANA LAB
Method 101 101 101 AAS '01
De t:. Limit: 5.000 S.OOO 5.000 1.000 3.000

-----~-----
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RGe EXPLORATION PlY.LTD.

PROJECT: ZEEHAN ROCK CHIP SAMPLES

DATA SHEET

•
Pi".]C.

17/10/91

.; \ ..-

lab01"atory:
Method
Det. Limit:

ANAli1B
101

S.OOO

ANAlAB
101

S _ 0 a0

I'INIHAB

101
!:I.OOO

REN ANAl"S
Ai-I' Ii 0 1

1 000 3.000

,.....
W
o
W
c.n.. ,.

"



ACTIVATION
~~_.-----~~~-~--~~~~~-.._--~_.

NEUTRON

4IIIlRON ACTIVATION ANALYSIS REPORT

RGC TASMANIA SAMPLE Nos: 111870-111900, T26219-126225
BECQUEREL JOB I 094
NOIE: " AIIEGATlVE SIGII INDTCATES'LESS IHAN".

- RESULIS ARE IN PARTS PER MILLION Ipoml UNLESS OTHERWISE INDICAIED.
- ELEVAIED DETECTION LIMITS DUE 10 HIGH As AND In.

130358
ANALYSIS

Date: 2B-OB-90

Page 1 of 4

ELEMENT
----_._----~--,~--

DL I 11870 I 11871 I llB72 I 11873 I I1B74 I llB75 I 11876 I 1187B I llB70 I 11880

ANTIMONY .2 1.90 47.20 24.40 35.50 16.00 19.00 16.00 102.00 115.00 -.20
ARSENIC 2.0 35.00 120.00 1220.00 1460.00 2170.00 2300.00 1320.00 2140.00 2710.00 3.10
BARIUM 100.0 530.0 -100.0 -100.0 -100.0 -100.0 390.0 -100.0 150.0 1300.0 670.0
BROMINE 2.0 -2.00 4.70 8.40 3.30 5.00 5.40 7.10 6.30 7.60 -2.00
CERIUM 2.0 55.00 -2.00 -2.00 5.60 32.00 28.00 32.00 -2.00 12.00 87.00
CAESIUM 1.0 15.00 -I. 00 -I. 00 1.10 1.20 1.50 -1. 00 -1. 00 -1. 00 11.00
CHROMIUM 5.0 370.0 7.3 25.0 21.0 31.0 34.0 50.0 14.0 14.0 360.0
COBALT 1.0 20.00 -1. 00 1.60 -1. 00 11. 00 13.00 8.80 3.BO 9.20 33.00
EUROPIUM .5 .84 -.50 -.50 - .50 -.50 .77 .80 - .50 -.50 1.30
GOLD. ppb 5.0 68.0 -5.0 25.0 6B.0 15.0 14.0 10.0 -5.0 -5.0 260.0
HAfNIUM 1.0 7.00 -1. 00 -1. 00 -I. 00 -I. 00 -1. 00 1.60 -1. 00 -1.00 8.90
.IUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0

. \ .05 3.900 12.500 23.500 16.900 41.500 37.800 27.400 36.300 14.500 5.750
LANTHANUN .5 30.00 .54 2.40 3.20 3.90 7.10 5.70 2.10 4040 47.00
LUTETIUM .2 .3B -.20 -.20 -.20 -.20 -.20 .21 -.20 .20 .5B
MOlYBOENUM 5.0 -5.0 -5.0 -5.0 -5.0 14.0 17.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM. \ .2 1. 400 -.200 -.200 -.200 -.200 .200 -.200 -.200 -.200 1.300
RUBWIUM 20.0 160.0 -20.0 55.0 41.0 84.0 110.0 67.0 -20.0 33.0 100.0
SAMARIUM .20 6.20 -.20 .41 .44 1.80 2.50 2.60 1.30 l.40 9.20
SCANDrI!W .10 9.30 .17 7.90 4.40 9.30 19.30 11.30 1.10 4.00 13.40
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 12.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 34.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
IANTALUM 1.0 2.50 -1.00 -I. 00 -1.00 -1. 00 -1.00 -1. 00 -I. 00 -1. 00 3.10
IHORIUM .5 11. 00 -.50 -.50 1.00 .62 4.20 5.50 .76 .79 18.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 UO -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 6.70
URANIUM 2.0 3.10 -2.00 -2.00 -2.00 -1.00 -2.00 3.10 -2.00 -2.00 -2.00
YTTERBIUM .5 1.10 -.50 - .50 -.50 -.50 .70 .88 -.50 -.50 3.00
mc 100.0 200.0 -100.0 100.0 350.0 1300.0 1600.0 950.0 710.0 1500.0 -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -\00.0 -\00.0 -500.0 -500.0 -\00.0 -500.0 -500.0

---------------~------------~-- ------

•
LUCAS HEIGHTS RESEARCH LABORATORIES NEW ILLAWARRA RD. LUCAS HEIGHTS. NSW

Telephone: (02) 543 2644

Facsimile: (02) 543 2655

P.O. BOX 93

MENAI, NSW. 2234



NEUTRON ACTIVATION

130359
ANALYSIS

•
BECQUEREL J08 I 094 Page 2 of 4

------------------------------
ELEMENT DL I 11881 I 11882 I 11883 I 11884 # 11885 I 11886 I 11887 I 11888 # 11889 # 11890

----------------------------------

ANTIMONY .2 127.00 34.20 25.30 20.00 19.00 36.70 49.90 51.'0 47.70 -.20
ARSENIC 2.0 6720.00 700.00 2910.00 8610.00 1310.00 722.00 581. 00 574.00 74.00 4.00
8ARIUM 100.0 7600.0 5200.0 8500.0 280.0 200.0 -100.0 -100,0 -100.0 -390.0 620.0
8ROMINE 2.0 11. 00 5.60 7.10 17.00 5.40 18.00 4.90 2.90 -2.00 -2.00
CERIUM 2.0 64.00 120.00 57.00 60.00 -2.00 30.00 4,40 -2.00 -5.80 85.00
CAESIUM 1.0 -I. 00 -LOO -LOO -LOO -LOO -1.00 -I. 00 -1.00 -3.80 10.00
CNROMIUM 5.0 18.0 15.0 23.0 -5.0 21. 0 48.0 -5.0 26.0 30.0 550.0
C08ALT l.O 107.00 71.00 19.00 6.40 1.10 22.00 -LOO 5.40 -LOO 53.00
EUROPIUM .5 2.30 3.90 2.80 L80 -.50 -.50 -.50 -.50 -.50 LOO
GOLD, ppb 5.0 -12.0 -5.0 150.0 -14.0 43.0 -5,0 11.0 18.0 -10.0 290.0
MAFNIUM LO -LOO 1.10 -LOO - LOO -LOO 3.00 -LOO -LOO -LOO 8.60
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -44.0 -20.0
IRON, , .05 16.700 23.600 33.600 46.000 17.400 13.800 45.200 27.200 5.770 5.590
LANTMANUM - .5 23.00 34.00 39.00 9.20 1.20 17.00 56.70 .57 -.50 45.00
LUTETIUM .2 .35 .48 .27 .24 -.20 .20 -,20 -.20 -.20 .56

,Y80ENUM 5.0 -5.0 -5.0 -5.0 29.0 -5.0 11.0 -5.0 -5.0 -10.0 -5.0
ASSIUM, , .2 -.200 .520 -.200 -.410 -.200 -.200 -,200 -.200 '-':410 L600

RU810IUM 20.0 50.0 38.0 79.0 110,0 49.0 23.0 -20.0 -20.0 -20.0 110.0
SAMARIUM .20 5.20 11.00 8.80 6.40 .41 L 70 3.80 .24 -.20 8.80
SCANDIUM .10 5.90 5.70 1.70 6.00 1.10 4.80 5. 10 .52 - .22 15.00
SElENIUM 5.0 -11.0 -5.0 -5.0 -13.0 -5.0 6.5 33.0 -5.0 -16.0 -5.0
SILVER 5.0 55.00 160.00 -5.00 -11.00 -5.00 23.00 11. 00 15.00 -10.00 -5.00
TANTALUM LO -1. 00 -1.00 -LOO -1. 00 -LOO -LOO -1. 00 -1. 00 -1. 00 1.20
TNORIU~ .5 UO 1.60 -.50 1.30 -.50 7.50 .78 -.50 -1.20 18.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -1000.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 5.20 -2.00 -2.00 -7,60 7.80
URAN ruM 2.0 -4,40 -2.00 -2.00 -5,00 -2.00 2.40 -2.00 -2.00 -6.10 4.10
YTTER81UM .5 .50 2.60 1.10 -,50 -.50 .84 -,50 -.50 -.50 2.90
mc 100.0 1900.0 1900.0 5000.0 870.0 170.0 190.0 100.0 24700.0 mooo.o -100.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

----

•
LUCAS HEIGHrs RESEARCH LABORATORIES NEW ILLAWARRA RD. LUCAS HEIGHTS NSW
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Page 3 of 4

ELEMENT DL I 11891 I 11892 I 11893 I 11894 I 11895 I 11896 I 11897 I 11898 I 11899 I 11900

ANTIMONY .2 30.90 18.00 37.50 103.00 346.00 42.60 23. SO 25.40 4.90 210.00
ARSENIC 2.0 2380.00 6640.00 1530.00 1410.00 5060.00 809.00 1600.00 1290.00 322.00 325 .00
8ARIUM 100.0 6000.0 200.0 2700.0 -100.0 380.0 26900.0 340.0 31800.0 640.0 890.0
8ROMINE 2.0 4.70 14.00 5.90 5.90 10.00 3.40 UO 4.20 2.60 -2.00
CERIUM 2.0 13.00 59.00 160.00 -2.00 15.00 76.00 5.40 22.00 9.30 15.00
CAESIUM 1.0 -1.00 -1. 00 -1.00 -1. 00 -1.00 -1.00 -1. 00 4.50 -1.00 -1. 00
CHROMIUM 5.0 10.0 120.0 20.0 31.0 -5.0 39.0 190.0 [7.0 83.0 200.0
C08ALT 1.0 1.10 28.00 149.00 -1. 00 7.90 233.00 21. 00 142.00 17 .00 19.00
EUROPIUM .5 .84 1. 90 .88 -.50 -.50 2.20 .70 4.40 .68 -.50
GOLD, ppb 5.0 -5.0 34.0 90.0 100.0 140.0 -5.0 160.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 -I. 00 -1.00 -1.00 -1.00 -1. 00 -1.00 -1. 00 -1.00 -1.00 -I. 00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 21.300 26.600 26.800 29.500 36.000 10.500 13.400 13.700 35.100 26.600
LANTHANUM .5 6.50 8.20 15.00 .82 2.20 29,00 3.80 67.40 1.10 1.70
LUTETIUM .2 -.20 .28 -.20 -.20 -.20 -.20 -.20 .48 -.20 -.20
MOLY8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM. , .2 -.200 - .200 - .200 -.200 - .200 .460 -.200 .720 -.200 .260

_DIUM 20.0 32.0 52.0 47.0 64.0 82.0 -20.0 28.0 34.0 -20.0 58.0
RIUM .20 4.20 7.10 3.70 .67 1.50 5.00 2. JO 10.00 2.30 .62

SCANDIUM .10 .71 6.40 10.00 .25 3.50 ,75 .37 1.40 1.10 .43
SELENIUM 5.0 -5.0 -10.0 10.0 -5.0 -11. 0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 93.00 -5.00 17.00 -5.00 35.00 -5.00 -5.00
TANTRLUM 1.0 -1. 00 -1.00 -1. 00 -1. 00 -1. 00 -1. 00 -I. 00 -1. 00 -1. 00 -1.00
THORIUM .5 1.00 -.50 4.30 -.50 1.50 -.50 -.50 1.30 - .50 -.50
TIN • 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -4.20 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 -4.10 -2.00 -2.00 -2.00 -2.00 -2.00
YTTERBIUM .5 -.50 -.50 .B5 .53 -.50 .BI -.50 2.30 -.50 -.50
mc 100.0 690.0 990.0 440.0 780.0 2700.0 3200,0 B50.0 9500.0 660.0 750.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.D -500.0 -500.0 -500.0 -500.0 -500.0

----------------------------

•
LUCAS HEIGHTS RESEARCH LABORATORIES NEW ILLAWARRA RD. LUCAS HEIGHTS. NSWBECc;aUEREL
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•
BECOUEREL JOB I 094 Page 4 of 4

ELEMENT OL I 26219 I 26220 I 26221 I 26222 I 26225 I 26224 I 26225 I 11876x2 I 11897x2

AHTIMONY .2 55.90 .51 151.00 59.20 84.20 411.00 510.00 17.00 26,60
ARSENIC 2.0 451.00 UO 816.00 678.00 2580.00 1850.00 1460.00 1570.00 1610.00
BARIUM 100.0 "100.0 440.0 -100.0 -100.0 1000.0 1500.0 570.0 -100.0 280.0
8ROMINE 2.0 5.50 -2.00 -2.00 -2.00 8.00 5.50 5.80 B.40 5.00
CERIUM 2.0 58.00 68.00 24.00 2.10 44.00 94.00 42.00 27.00 2.50
CAESIUM 1.0 -1.00 18.00 1.10 1.20 -1.00 -I. 00 -I. 00 -I. 00 -I. 00
CHROMIUM 5.0 42.0 460.0 26.0 42.0 14.0 -5.0 -5.0 50.0 170.0
C08ALT 1.0 UO 24.00 5.50 1.50 UO 109.00 9.00 9.50 19.00
EUROPIUM .5 1.10 .85 .91 -.50 .79 1.20 .51 .76 .67
GOLD. ppb 5.0 110.0 140.0 15.0 19.0 -5.0 -11.0 50.0 16.0 150.0
HAfNIUM 1.0 1.00 8.70 UO -1.00 1.10 -1. 00 -I. 00 1. 80 -1. 00
IRIDIUM. ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON. \ .05 5.640 40500 12.000 17.900 59.600 54.000 56.500 28.500 lUOO
LANTHANUM .5 15.00 57.00 15.00 5.90 4.80 15.00 2.50 5.80 5.60
LUTETIUM .2 -.20 .44 .25 -.20 -.20 -.20 -.20 -.20 -.20

.YBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 6.5 -5.0 -5.0 -5.0 -5.0
ASSIUM. \ .2 -.200 1.800 .220 .500 - .200 .950 .480 -.200 -.200

RU8IDIUM 20.0 -20.0 220.0 -20.0 -20.0 72.0 61.0 44.0 -20.0 -20.0
SAMARIUM .20 4.20 7,70 2.70 .81 2.00 5.50 2.00 2.60 2. j 0
SCANDIUM .10 1.10 1l.80 4.90 1.00 5.20 4.80 6.50 11.40 .40
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIl VER 5.0 18.00 -5.00 150.00 8.00 18.00 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 -1.00 UO -I. 00 -I. 00 -I. 00 -1.00 -1. 00 -1.00 -1.00

• 15.00 5.20 1.50 -.50THORIUM .5 .84 1.10 .94 5.50 -.50
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 4.10 5.20 15.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 2.70 -2.00 -2.00 -2.00 2.70 -2.00 -2.00 -2.00
YTTERBIUM .5 -.50 2.10 1.10 -.50 -.50 1. 00 -.50 .89 -.50
IINC 100.0 150.0 150.0 25100.0 1100.0 2800.0 2000.0 2100.0 970.0 820.0
ZIRCONIUM 500.0 -500.0 550.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

•
LUCAS HEIGHTS RESEARCH LABORATORIES NEW ILlAWARRA RD. lUCAti HEIGHTS. NSWBECGUEREL

LABORATORIES Telephone: (02) 543 2644

Facsimile: (02) 543 2655

P.O. BOX 93

MENAI, NSW, 2234
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IFILE No.:

r,INITIAL·-cS=--:------1
J.._ ......~ "... '

Date: 11-10-90~TRON ACTIYATION ANALYSIS REPORT

RGC TASMANIA SAMPLE Nos: T27401 - T2740S
BECQUEREL JOB I 154
NOTE: - ANEGATIYE SIGN INDICATES 'LESS THAN'.

- RESULTS ARE IN PARTS PER MILLION Ipoml UNLESS OTHERWISE INOICATED,
- ELEVATED DETECTION LIMITS fOR Mo DUE TO HIGH fe AND URANIUM fISSION.

Page 1 of I

ELEMENT DL I 27401 I 27402 I 27403 I 27404 I 27405 I 21401x2

ANTIMONY .2 6.50 2.30 4.30 33.70 264.00 6.50
ARSENIC 2.0 762.00 21.00 11.00 593.00 755,00 762.00
BARIUM 100.0 -100.0 180.0 290.0 310.0 360,0 -100.0
BROMINE 2,0 -2.00 2.60 2,80 5.20 3.60 2.40
CERIUM 2.0 7.80 54.00 45,00 19.00 11.00 7.50
CAESIUM 1.0 1.00 5,40 16.00 15.00 -1.00 -1. 00
CHROMIUM 5.0 10.0 55.0 11.0 1690.0 22.0 -5.0
COBALT 1.0 14.00 -1.00 5.10 12.00 10.00 13.00
EUROPIUM .5 1.20 .57 ,91 .94 2.00 1.30
GOLD, ppb 5.0 48.0 -5.0 -5,0 -5.0 -5,0 40.0

i IUM 1.0 -1.00 8.00 2,90 -1.00 -1.00 -1.00
IUM, ppb 20.0 -20.0 -20,0 -20,0 -20.0 -20.0 -20,0

N, I .05 34.200 1.600 .450 2,800 39.800 34.100
LANTNANUM .5 3.80 26.00 19.00 11. 00 6,50 3,70
LUTETIUM .2 -.20 .39 1.50 .26 -.20 -,20
MOLYBDENUM 5.0 -5.0 -5,0 -34.0 -5.0 -10.0 -5,0
POTASSIUM, I .2 -,200 1.000 2.000 1.700 ,450 -,200
RUBIOIUM 20.0 62,0 75,0 270,0 180.0 89.0 74.0
SAMARUM .20 1.50 4.80 7.10 3.10 3.20 1.50
SCANDIUM ,10 .88 J.70 12.90 25,00 2,00 .85
SELENIUM 5.0 -5.0 -5,0 -5.0 -5.0 -5,0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5,00 -5,00 -5.00
TANTALUM 1.0 -1,00 -1. 00 13,00 -1. DO -1. 00 -I. 00
THORIUM .5 -.50 8.60 20.00 1.70 1.10 .65
TIN 500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 4.10 3.30 -2,00 -2.00
URANIUM 2.0 -2.00 -2,00 17.00 -2.00 -2,00 -2.00
YTTERBIUM .5 -.50 1.90 7.50 ,91 ,56 -,50
mc 100.0 1200,0 120.0 120.0 460,0 3600,0 1100.0
ZIRCONIUM 500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

-----

•
LUCAS HEIGHTS RESEARCH LABORATOAIES NEW ILLAWAARA RD. LUCAS HEIGHTS. NSW

._- ---

BECQUEREL

LABORATORIES Telephone: (02) 543 2644

Facsimile: 102) 543 2655
..._------~
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NEUTRON ACTIVATION

1:J0363
ANALYSIS

iEUTRON ACTIVATION ANALYSIS REPORT Date: 01-ll-9D

.ASMANIA
BECQUEREL JOB I 171 Page 1 of 19
NOTE: - ANEGATIVE SIGN INDICATES 'LESS THAN".

- RESULTS ARE IN PARTS PER MILLION Ipp~1 UNLESS OTHERWISE INOICATEO.

----------------------
ELEMENT DL I 11863 I ll864 I 11865 I 11866 I 11867 I 11868 I 27406 I 27407 I 27408 I 27409

------------------------------ ----

ANTlHONY .2 8.30 8.20 13.00 23.60 19.00 6.90 13.00 6.30 929.00 662.00
ARSENIC 2.0 180.00 120.00 224.00 361. 00 110.00 45.00 38.00 ll.OO 458.00 2060.00
BARIUM 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 640.0 620.0 580.0 -220.0 -220.0
BROMlHE 2.0 -2.00 -2.00 -2.00 4.00 -2.00 -2.00 8.90 7.00 7.30 10.00
CERIUM 2.0 3.60 -2.00 -2.00 -2.00 -2.00 llO.OO 37.00 43.00 5.50 23.00
CAESIUM 1.0 1.30 -1. 00 1. 00 2.50 -LOO 15.00 13.00 7.70 1. 80 5.30
CHROMIUM 5.0 33.0 6.5 12.0 ll,O 12.0 87.0 400.0 420.0 2780.0 89.0
C08ALT 1.0 5.30 4.70 5.30 3.50 3.80 18.00 76.00 11.00 63.00 205.00
EUROPIUM .5 .50 -.50 - .50 -.50 -.50 1. 40 1.20 1.30 1.70 4.20
GOLO, ppb 5.0 5.7 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 . -12.0 -12.0
HAFNIUM 1.0 -1.00 -1. 00 -1. 00 -1. 00 -I. 00 7.30 5.10 7.10 -LOO 1.10
IRlOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, \ .05 26.100 29.000 25.500 48.500 22.800 11.500 14.600 12.100 35.900 30.800
LANTHANUM .5 2.10 .68 .63 1.10 .82 55.40 12.00 30.00 4.80 15.00
LUTETIUM .2 -.20 -.20 -.20 -.20 -.20 .65 .53 .60 ,50 .54
.OEHUM 5.0 -5.0 -5.0 -6.3 -5.0 -8.4 -5.0 -5.0 -5.0 -ILO -10.0

SSIUM, \ .2 -.200 -.200 ".200 -.200 -.200 2.700 1.800 1.700 1.900 1. 800
RUBIDIUM 20.0 45.0 67,0 48.0 -20.0 49.0 170.0 180.0 140.0 130.0 110.0
SAMARIUM .20 1. 60 .55 .56 .73 .58 9.30 4,00 5.80 2.80 5.20
SCANDIUM .10 2.20 .67 .65 2.20 1.20 11.70 56.60 29.40 17.10 20.50
SELENIUH 5.0 -5.0 -5.0 -5.0 -5.0 -5,0 -5.0 -5.0 -5.0 -11. 0 -lLO
SILVER 5,0 -5.00 -5.00 -5,00 -5.00 -5.00 -5.00 -5.00 -5.00 -10.00 -10.00
TANTALUM 1.0 -1. 00 -1. 00 -1. 00 -I. 00 -1.00 -LOO 1.30 2.50 I. 60 -I. 00
THORIUM .5 -.50 - .50 -.50 1. 10 .82 14.00 6.70 9.30 -.50 1.90
TlH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -1200.0 -1200.0
TUNGSTEN 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 3.00 -5.00
URANIUM 2.0 -2.00 -2.00 -2.00 -1.00 -2.00 -2.00 2.40 2.50 -4.00 -2.00
YTTERBIUM .5 -.50 -.50 -.50 -.50 -.50 3.40 2.90 3.30 .59 1.30
mc 100.0 130.0 130,0 1800.0 180.0 230.0 260.0 860.0 250.0 3800.0 3600.0
ZIRCONIUM 500.0 -500.0 -500,0 -500.0 -500,0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

--------------
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------------- -----------
ELEMENT DL I 27410 2741l I 27412 • 27413 I 27414 I 27415 I 27416 I 27417 I 27418 • 27419

---------------------------------------

ANTIMONY .2 14.00 2000.00 17.00 80.60 4.50 6.40 7.00 19,00 2.80 2.40
ARSENIC 2.0 17.00 3460.00 81.00 21l0.00 65.00 110.00 256.00 405.00 58.00 1630.00
8ARIUM 100.0 590.0 -250.0 -100.0 230.0 350.0 370.0 -100.0 1600.0 3100.0 -100.0
8ROMINE 2.0 6.00 17.00 5.10 6.80 -2.00 4.70 10.00 12.00 6.00 13.00
CERIUM 2.0 31.00 21. 00 86.00 -2.00 6.30 100.00 7. 40 -2.00 30.00 -2.00
CAESIUM 1.0 9.10 -I. 00 7.50 -1. 00 14.00 4.60 3.60 1.70 13.00 4.60
CNROMIUM 5.0 200.0 250.0 170.0 470.0 524.0 350.0 230.0 1l0.0 44.0 40.0
C08ALT 1.0 355.00 44.00 26.00 15.00 15.00 69.00 4.90 23.00 36.00 6.60
EUROPIUM .5 1.20 2.60 2.60 1. 60 .54 3030 -.50 .79 .76 -.50
GOLD, ppb 5.0 -5.0 -23.0 -5.0 110.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 -I. 00 -I. DO 3.90 -1.00 1.80 9.20 1.10 1.l0 1.50 -1. 00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 30.900 42.300 10.200 39.900 7.790 15.500 33.200 41.800 . 22.300 45.400
LANTHANUM .5 4.60 10.00 49.00 6.00 5.40 \3.90 4.10 5.50 11.00 2.30
LUTETIUM .2 .34 .30 .49 -.20 .32 .77 -.20 -.20 -.20 -.20
MOlYBDENUM - 5.0 -5.0 -19.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, , .2 .720 1.000 1. DOD -.200 1. 800 UOO -.200 -.200 .290 - .200
RU8IDIUM 20.0 120.0 120.0 70.0 -20.0 270.0 140.0 66.0 28.0 82.0 -20.0
iliUM .20 4.20 4.40 9.10 3.20 1. 90 14.00 1. 00 2.50 3.40 .90
SlUM .10 37.00 51.70 20.80 6.40 40.20 40.00 3.50 4.10 3.40 2.90
SElENIUM 5.0 -5.0 -11.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILYER 5.0 -5.00 -10.00 -5.00 7.80 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 -I. 00 -I. DO -1.00 -1. DO -1.00 3.00 -I. DO -1.00 -1. 00 -1. DO
THORIUM .5 -.50 -.50 4.20 -.50 .02 9.40 1.50 1.70 2. ~0 .94
TIM 500.0 -500.0 -1200.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTE~ 2.0 -2.00 -19.00 -2.00 -2. DO 88.00 -2.00 -2.00 -2.00 -2.00 -2.00
URAMIUM 2.0 -2.00 -8.20 -2.00 -2.00 -2.00 -2.00 -2.D0 -2.00 -2.00 -2.00
YTTER8IUM .5 2.40 .51 2.70 -.50 2.00 4.40 -.50 .76 .93 -. SO
mc 100.0 460.0 3000.0 460.0 1500.0 550.0 1300.0 110.0 780.0 210.0 240.0
ZIRCOMIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

---------------------------------------------

LUCAS HEIGHTS RESEARCH LABORATORIES NEW ILLAWARRA RD, LUCAS HE!GHTS. NSWBECGUEREL

LABORATORIES Telephone: (02) 543 2644
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------ ------------
ELEMENT OL I 27420 I 27421 I 27422 I 27423 I 27424 27425 I 27426 I 27427 I 2742B I 27429

-----------------------------

AN TIHON) .2 2.BO 1. BO 3.20 14.00 6.70 7\.60 31.90 B5.60 B.OO 3B.60
ARSENIC 2.0 299.00 641.00 269.00 24.00 66.00 1310.00 1700.00 4030.00 3290.00 5BOO.00
BARIUM 100.0 410.0 120.0 350.0 190.0 -100.0 750.0 -100.0 -100.0 -100.0 -220.0

BROMIHE 2.0 -2.00 9.10 13.00 4.60 -2.00 6.50 B.30 10.00 10.00 11. 00
CERIUM 2.0 26.00 -2.00 -2.00 35.00 35.00 26B.00 206.00 130.00 150.00 200.00
CAESIUM 1.0 -1.00 I.BO 3.10 6.10 1.70 -1.00 -1. 00 -1.00 -I. 00 -1.00

CHROMIUM 5.0 54.0 27.0 26.0 120.0 IB.O 3B.0 lB.O 53.0 17.0 34.0

COBALT 1.0 16.00 4.20 2.00 -I. 00 1.60 75.00 46.00 34.00 13.00 29.00

EUROPIUM .5 1.10 -.50 -.50 .72 .69 .BB 2.10 1.60 -.50 1.70
GOLD, ppb 5.0 250.0 -5.0 -5.0 6.5 -5.0 -5.0 76.0 19.0 -5.0 53.0

mMIUM 1.0 2.70 -1.00 -1 .00 2.90 5.50 -I. 00 -1. 00 3.00 . -1. 00 -1.00
DIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0

IRON, % .05 1.600 50.600 47.700 2.500 2.700 31.600 39.300 39.500 26.900 41.200
LANTHANUM - .5 15.00 1.70 4.20 16.00 16.00 7.90 14.00 19.00 1.20 lB.OO
LUTETIUM .2 .34 -.20 -.20 .41 .35 -.20 -.20 .34 -.20 .34
MOLYBDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -12.0
.SSIUM, % .2 1.700 -.200 -.200 1.300 .530 -.200 -.200 -.200 -.200 -.200

DIUM 20.0 44.0 32.0 29.0 95.0 27.0 52.0 -20.0 70.0 63.0 110.0
SAMARIUM .20 4.10 .76 1.70 3.50 3.40 3.00 7.70 6.10 1.60 6.40
SCANDIUM .10 13.00 1. 90 4.00 5.60 3.00 9.30 B.60 13.50 9.30 13.40
SELENIUM 5.0 -5.0 -5.0 -5.0 7.4 -5.0 -5.0 -5.0 -5.0 -5.0 -12.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 6.30 -5.00 -5.00 -5.00 -5.00 -ro.oo
TAHTALUM 1.0 1.10 -1.00 -1. 00 -1.00 -I. 00 -1.00 -1.00 -I. 00 -1.00 -1.00
THORIUM" .5 2.10 -.50 -.50 6.30 5.60 .56 1.50 B.90 3.00 2.30
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -1000.0 -500.0 -1200.0
TUNGSTEN 2.0 4.50 -2.00 -2.00 2.60 5.30 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 -2.00 3.00 -2.00 -2.00 -2.00 4.10 -2.00 -4.30
YTTERBIUM .5 1.70 -.50 - .50 2.20 1.70 - .50 1.10 1. 10 -.50 .72
lINC 100.0 B50.0 -100.0 140.0 -100.0 130.0 340.0 230.0 460.0 170.0 560.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

----------------------------
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--------
ElEMENT OL I 27430 I 27431 I 27432 I 27433 I 27434 I 27435 I 27436 I 27437 I 27438 I 27439

--------------

ANTIMONY .2 28.30 62.20 33.20 40.00 80.50 48.20 41. 90 30.90 126.00 242.00
ARSENIC 2.0 3410.00 3440.00 2990.00 3450.00 2360.00 2650.00 822.00 940.00 2950.00 2130.00
8ARIUM 100.0 -100.0 -100.0 -100.0 150.0 -100.0 150.0 280.0 160.0 360.0 2400.0
BROMINE 2.0 10.00 11.00 9.50 13.00 13.00 10.00 UO 4.70 8.30 20.00
CERIUM 2.0 150.00 43.00 49.00 40.00 56.00 180.00 200.00 454.00 150,00 49.00
CAESIUM 1.0 -1.00 -I. 00 -I. 00 1.40 -I. 00 -I. 00 1. 20 1.50 -1. 00 -1,00
CHROMIUM 5.0 -5.0 17.0 16.0 24.0 43.0 19.0 17.0 13.0 35.0 21.0
C08AlI 1.0 18.00 7.90 18.00 17.00 63.00 308,00 438.00 426,00 293.00 lO.OO
EUROPIUM .5 .73 .58 1.20 .71 .53 .74 -.50 - .50 - . jC' 1.30
GOLO, ppb 5.0 -10.0 -10.0 15.0 24.0 -10.0 23.0 -5.0 -5.0 20.0 30.0
HAFNIUM 1.0 -1.00 -I. 00 -1. 00 -1.00 -1. 0(' -1. 00 -1. 00 -I. 00 -1. 00 -1. 00
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 45.100 35.300 42.200 47.700 39.800 34.700 27.600 24.300 37.700 30.700
LANTHANUM .5 4.70 1.60 6.10 5.20 4.50 3.50 1. 60 ,86 2.70 22.00
LUTETIUM .2 -.20 -.20 -.20 -.20 -.20 -.20 -.20 -.20 -.20 -.20
MOL Y80ENUM - 5.0 -5.0 -5.0 -5.0 -5.0 -17.0 -5.0 -5.0 -5.0 -5,0 -5.0
POTASSIUM, , .2 -.200 -.200 -.200 .210 -.200 -.200 -.200 -.200 -.440 .540
RU810IUM 20.0 27.0 -20.0 -20.0 -20.0 86.0 61.0 42.0 31.0 110.0 68.0

_IUN .20 4.10 2.30 3.40 2.30 1. 60 2.10 .77 .66 1. 40 2.30
IUM .10 6.60 8.20 11. 00 12.00 14.80 16,90 15.90 25.40 25.90 8.30

SELENIUM 5.0 -5.0 -5.0 10.0 -5.0 -5,0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -10.00 -5.00 -5.00 -12.00 390.00
TANTALUM 1.0 -1.00 -1.00 -I. 00 -I. 00 -1.00 -1.00 -1.00 -1.00 -1.00 -1.00
THORIUM .5 -.50 1. 00 1.50 2.30 2.50 1.10 -.50 -.50 ~ .Z~ 1.50
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0
TUNGSTE~ 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 8.20
URANIUM 2.0 -2.00 -2.00 -2.00 3.00 9.40 -2.00 -2.00 4.50 -2.00 -2.00
YTTER81UM .5 -.50 -.50 -.50 -,50 -.50 -.50 -.50 -.50 -,50 -.50
mc 100.0 430.0 370.0 340.0 300.0 410,0 650.0 710.0 530.0 750.0 5900.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

--------------------------
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-------
ELEMENT DL I 21440 I 27441 I 27442 I 21443 I 21444 I 27445 I 27446 I 21447 I 21448 I 27449

---------------------

ANTIMONY .2 1.10 69.30 54.00 54.00 86.l0 187,00 287,00 114.00 132.00 38.60
ARSENIC 2.0 3.00 180.00 374.00 464.00 1450.00 1050.00 791. 00 449.00 965.00 243.00
BARIUM 100.0 450.0 -100.0 130.0 -100.0 830.0 -100.0 140.0 840.0 410,0 1200.0
BROMINE 2.0 -2.00 7. 00 26.00 16.00 1~,00 23.00 22.00 B.BO 12.00 6.30
CERIUM 2.0 67.00 33.00 33.00 34.00 209.00 17,00 47.00 130.00 60.00 63.00
CAESIUM 1.0 19.00 -1.00 -1. 00 -1. 00 -1. 00 -1. 00 -I. 00 -1.00 -1. 00 -1.00
CNROMIUM 5.0 470.0 38.0 15.0 48.0 11.0 43.0 21.0 36.0 lB.O -5.0
COBALT 1.0 24.00 7.80 3.30 5.80 168.00 6.90 13.00 72.00 13.00 6.10
EUROPIUM .5 1.10 -.50 -.50 -.50 1. 00 -.50 .58 .70 ,69 -.50
GOLD, ppb 5.0 51.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 8.70 -1.00 -1. 00 -1. 00 -1. 00 -I. 00 -I. 00 -1.00 -1. 00 -I. 00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -10.0 -20.0
IRON, , .05 4.400 14.200 24.200 14.500 lB.IOO 25.400 32.100 19.000 31.900 13.100
LANTHANUM .5 38.00 .64 -.50 -.50 6.BO 1.10 .90 8.00 2,90 4.30
LUTETIUM .2 .47 -.20 -.20 -.20 -.20 -.20 -.20 -.20 -.20 -.20
MOLY8DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
_SlUM, , .2 1. 900 .220 -.200 -.200 -.200 -.200 .660 .530 -.200 -.200

IUM 20.0 210.0 26.0 56.0 27.0 47.0 40.0 54.0 40.0 60.0 31.0
SAMARIUM .20 7.50 .31 .26 .29 2.10 .64 1.10 1.80 1. 80 .85
SCANOIUM .10 12.10 4.80 5.80 6.30 20.40 8.50 17.70 13.70 13.40 5.20
SElENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIlVER 5.0 -5.00 -5.00 -5.00 -5.00 65,00 -5.00 -5.00 -5. ~~ -5.00 26.00
TANTALUM 1.0 3.50 -1.00 -1. 00 -I. 00 -1. 00 -I. 00 -1. 00 -1.00 -1. 00 -I. 00
THORIUM. .5 15.00 .55 I. 00 .77 1.10 1.10 .83 1.60 .68 -.50
1IH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 6.30 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 4.60 -2,00 -2.00 -2.00 -2.00 -2.00 -2.00 2,90 -1.00 2.20
YTTERBIUM .5 2.30 -.50 -.50 -.50 .68 - .50 - .50 -.50 -.50 -.50
lINC 100.0 110.0 510.0 240.0 270.0 1100,0 630.0 1800,0 570.0 770.0 900.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0 -500.0

----------------------------------------------------------
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ELEMENT DL I 27450 I 27451 I 27452 I 27453 I 27454 I 27455 I 27456 I 27457 I 2745B I 27459

------

AHTlMONY .2 215.00 149.00 207.00 123.00 44.60 21.50 21. 00 26.00 19.00 56.50
ARSENIC 2.0 1310.00 1900.00 2200.00 B03.00 267.00 120.00 170.00 229.00 B5.00 315.00
BARIUM 100.0 300.0 -100.0 950.0 1700.0 3100.0 270.0 -100.0 120.0 -100,0 -100.0
BROMINE 2.0 4.50 B.30 5.10 5.70 3.40 3.50 4030 B,90 4,60 16.00
CERIUM 2.0 120.00 160.00 257.00 302.00 271.00 120.00 7B.00 95.00 40,00 lB.OO
CAESIUM 1.0 1.50 -1.00 -1.00 2.BO 1.00 -1.00 -1. 00 -1. 00 -[ ,00 -1. 00
CHROMIUM 5.0 10.0 -5.0 -5.0 10.0 14.0 -5.0 20.0 10.0 30.0 21.0
COBALT 1.0 12.00 7.50 13.00 2B.00 43.00 lBO,OO 134.00 BO.OO 21.00 16.00
EUROPIUM .5 .70 ,BB 4.30 10.00 6.60 .72 -.50 -.50 -.50 -.50
GOLD, ppb 5.0 49.0 29.0 62.0 30.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAfNIUM 1.0 -1. 00 -1. 00 -1. 00 -1. 00 -1. 00 -1. 00 -1. 00 -1. 00 -1. 00 -1. 00
TRID IVM, ppb 20.0 -23.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, % .05 31.800 39.500 22.100 10.200 3.600 3.100 3.200 7.3BO 2.600 9.7BO
LANTHANUM .5 2.20 4.00 32.00 64.40 7B .10 6.30 3.00 3.20 1. 00 1.50_IUM .2 -.20 -.20 .47 .76 .B6 -.20 -.20 -.20 -.20 -.20

DENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, % .2 .490 -.200 -.510 -.520 -.430 .370 -.200 -.200 -.200 - .200
RUBIDIUM 20.0 61.0 -20.0 64.0 46.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
SAMARIUM .20 1.80 2.70 7.50 11. 00 14.00 2.30 .B9 1.40 .31 .32
SCANDIUM .10 7.00 6.90 11.70 34.50 21.60 15.10 5.50 5.~~ 3.40 l.J0
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 5.7
SILVER. 5.0 -5.00 -5.00 1B.00 16.00 120.00 6.90 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 -I. 00 -1.00 -1.00 -1.00 -1. 00 -I. 00 -1.00 -1.00 -1.00 -1. 00
THORIUM .5 -.50 -.50 -.50 -.50 -.50 ,52 -.50 1. 00 -.50 2.90
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -5000 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 -5.30 14.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 6.00 4.60 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
YTTERBIUM .5 -.50 -,50 1. 90 3.50 4.90 .B2 -,50 - ,50 - ,50 -.50
me 100.0 2300,0 4000.0 13100.0 13200.0 7700.0 1300.0 230.0 3BO,0 270,0 -100.0
lIP CON IUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 -500,0 -500.0 -500.0 -500.0

------ -----

LUCAS HEIGHTS RESEARCH LABORATORIES NEW ILLJl,WARRA RD LUCAS HEIGHTS NSWBECGUEREL
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-----
ELEMENT DL I 27460 I 27461 I 27462 I 27463 I 27464 I 27465 I 27466 I 27467 I 27468 I 27469

---------------

ANTIMONY .2 .23 6.80 9.50 7.50 6.30 10.00 19.00 25.60 46.40 64.40
ARSENIC 2.0 4.10 99.00 110.00 79.00 100.00 110.00 170.00 256.00 265.00 750.00
BARIUM 100.0 680.0 -100.0 -100.0 140.0 -100.0 120.0 -100.0 -100.0 -100.0 -100.0
BROMINE 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 2.10 -2.00 4.20
CERIUM 2.0 86.00 59.00 58.00 48.00 53.00 68.00 31. 00 6.60 4.90 -2.00
CAESIUM 1.0 11. 00 -1. 00 -I. 00 -I. 00 -I. 00 -1. 00 -1.00 -1.00 -1. 00 -1.00
CHROMIUH 5.0 350.0 58.0 68.0 57.0 51. 0 54.0 30.0 6.0 -5.0 28.0
COBALT 1.0 34.00 13.00 19.00 16.00 20.00 28.00 30.00 17.00 22.00 9.10
EUROPIUM .5 1. 00 .82 .79 .70 .82 1. 40 1.20 .69 -.50 -.50
GOLO, ppb 5.0 270.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 7.6 29.0
HAfNIUM 1.0 8.70 5.30 5.70 4.90 4.10 4.40 2.10 -I. 00 -1. 00 -I. 00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 5.700 3.200 3.900 3.400 3.500 4.800 7.7BO 10.200 B.BBO 15.BOO
LANTHANUM .5 46.00 30.00 28.00 23.00 25.00 33.00 17.00 3.70 4.00 2.30
LUTETIUM .2 .57 .44 .44 .35 .32 .40 .21 -.20 -.20 -.20

MOL YBOENUM - 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.3 -5.0 -6.6
POTASSIUM, , .2 1.500 - .200 -.200 -.200 -.200 -.200 -.200 -.200 -.200 -.200
RUBIDIUM 20.0 95.0 -20.0 -20.0 -20.0 -20.0 -20.0 23.0 -20.0 25.0 33.0
.RIUM .20 9.10 4.30 4.80 3.90 4.BO 6.60 3.40 1. 40 .93 .69

DIUM .10 13.40 12.40 13.BO 13.00 12.30 13.60 9.40 2.40 LBO 1. 50
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 6.3
SIl VER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -8.30 57.00
TANTALUM 1.0 3.00 -I. 00 1.20 1.00 1.10 -1.00 -1.00 -1.00 -1. 00 -I. 00
THORIUM .5 18.00 12.00 13.00 12.00 10.00 11.00 6.20 1.10 .79 .61
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTE~ 2.0 5.00 3.60 2.90 2.20 3.60 -2.00 -2.00 -2.00 71.00 46.00
URANIUM 2.0 2.70 2.70 2.50 2.90 2.40 2.20 4.20 -2.00 -2.00 -2.00
YTTERBIUM .5 3.10 2.30 2.20 2.00 1. BO 2.20 1.20 -.50 - .50 -.50
ZINC 100.0 -100.0 170.0 160.0 160.0 140.0 200.0 220.0 130.0 140.0 280.0
ZIRCDN IUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

------------------------
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ELEMENT
----."._-----

OL • 27470 I 27411 • 27472 I 27473 I 27474 I 27475 I 27476 I 27477 I 2747B I 27479

ANTIMONY .2 107.00 40.20 77 .50 B0,40 64.BO 10.00 7.60 23.20 40.30 133.00
ARSENIC 2.0 2200.00 233.00 150.00 229.00 521.00 49.00 35.00 150.00 3B2.00 130.00
BARIUM 100.0 -100.0 -100.0 -100.0 -100.0 150.0 340.0 400.0 270.0 -100.0 -100.0
BROMINE 2.0 4.30 -2.00 -2.00 6.70 21.00 6.50 21. 00 20.00 14.00 6.50
CERIUM 2.0 -2.00 -2.00 -2.00 5.BO 100.00 120.00 130.00 100.00 95.00 3.40
CAESIUM 1.0 -1.00 -I. 00 -1.00 1.70 2.30 10.00 9.20 5.10 -1.00 -1.00
CHROMIUM 5.0 -5.0 IB.O 13.0 16.0 55.0 100.0 110.0 100.0 6B.0 12.0
COBALT 1.0 2.70 1. 20 7.50 6.20 -1.00 1. 40 -1.00 -I. 00 -I. 00 -1.00
EUROPIUM .5 -.50 -.50 -.50 .52 2.BO 1.30 2.20 2.20 2.50 -.50
GOLD. ppb 5.0 47.0 -5.0 -5.0 -5.0 20.0 7.2 B.1 10.0 25.0 -5.0
HAFNIUM 1.0 -1. 00 -I. 00 -1.00 -I. 00 5.10 7.50 6.70 7.90 5.30 -I. 00
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 '20.0 -20.0 -20.0
IRON, \ .05 33.900 6.B80 6.170 7.990 8.530 2.000 1.300 3.900 9.130 B.730
LANTHANUM .5 -.50 -.50 -.50 3.90 69.80 68.00 61.80 50.30 58.20 2.00
LUTETIUM .2 -.20 -.20 -.20 -.20 .45 .83 .B7 .71 .44 -.20
MOLYBDENUM 5.0 -18.0 -7.8 7.9 -11. 0 -5.0 -5.0 -15.0 -23.0 -5.0 13.0
_SIUM, % .2 -.200 -.200 - .200 -.200 .740 3.000 2.600 I. 400 .220 - .200

OIUM 20.0 72.0 -20.0 -20.0 -20.0 50.0 170.0 160.0 90.0 -20.0 -20.0
SAMARIUM .20 -.20 -.20 -.20 .75 8.80 10.00 11. 00 10.00 B.70 .61
SCANDIUM .10 .71 .66 1.10 2.60 12.70 17.90 19.50 21.20 10.00 25.90
SELENIUM 5.0 -5.0 -5.0 -5.0 8.5 -5.0 -5.0 -5.0 -9.0 -5.0 -5.0
SILVER 5.0 340.00 -5.00 14.00 45.00 73.00 -5.00 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 -1. 00 -1. 00 -1.00 -1. 00 -1.00 1.30 1. 90 -1. 00 -1. 00 -1.00
THORIUM, .5 -.50 .60 1.30 3.20 9.40 15.00 14.00 16.00 12.00 2.70
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 79.00 34.00 12.00 28.00 19.00 16.00 11.00 13.00 20.00 43.00
URANIUM 2.0 -2.00 -2.00 4.40 5.80 4.10 5.60 8.00 13.00 5.00 2.40
YTTERBIUM .5 -.50 -.50 -.50 -.50 2.60 4.40 4.BO 3.80 2.40 - .50
me 100.0 390.0 150.0 1000.0 740.0 410.0 140.0 110.0 140.0 250.0 550.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

•
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ELEMEHT OL I 274BO I 27481 I 27482 I 27483 I 27484 I 274B5 I 27486 I 27487 I 274B8 I 214B9

AHTlMOHY .2 .26 16.00 8.80 23.50 16.00 5.90 7.20 B.10 9.30 8.60
ARSEHIC 2.0 2.70 16.00 15.00 43.00 41. 00 13.00 40.00 88.00 30.00 22.00
BARIUM 100.0 540.0 510.0 770.0 250.0 320.0 240.0 270.0 190.0 660.0 390.0
BROMIHE 2.0 -2.00 2.BO 3.00 6.10 6.10 -2.00 17.00 -2.00 8.40 10.00
CERIUM 2.0 67.00 43.00 26.00 55.00 74.00 64.00 150.00 69.00 100.00 100.00
CAESIUM 1.0 17 .00 8.80 13.00 10.00 3.40 7.70 12.00 12.00 lB.OO 1. 00
CHROMIUM 5.0 450.0 64.0 73.0 689.0 1110.0 96.0 340.0 92.0 130.0 350.0
COBALT 1.0 22.00 -1.00 -1. 00 1.10 1.20 2.30 3.00 9.50 6.00 11.00
EUROPIUM .5 .95 -.50 -.50 .66 1.20 .B7 2.00 1. 40 1.30 2.70
GOLD. ppb 5.0 51.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 8.60 6.60 8.30 9.40 9.00 8.50 8.60 13.00 7.70 10.00
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, I .05 4.200 .690 .710 .460 .510 2.100 11.100 10.200 5.110 5.820
LANTHANUM .5 36.00 30.00 20.00 40.00 52,90 31.00 94.20 33.00 55.90 45.00
_nUM .2 .43 .39 .53 .50 .51 .61 .45 .79 .72 .58

BDENUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, I .2 1.100 2.200 3.200 1.500 .700 UOO 2.900 1.200 3.600 .330
RUBIDIUM 20.0 200.0 130.0 210.0 110.0 44.0 110.0 230.0 97.0 230.0 28.0
SAMARIUM .20 7.40 2.80 1. 90 3.50 5.50 6.00 10.00 7.60 7.BO 12.00
SCANDIUM .10 11.50 12.00 13.00 25.50 29.30 5.40 38.60 7.90 16.90 46.40
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILvER. 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
fANTALUM 1.0 3.40 -1.00 1.60 2.20 2.00 1.30 B.40 -1. 00 UO 2.BO
THORIUM .5 14.00 14.00 16.00 20.00 23.00 9.30 16.00 11.00 16.00 17.00
TJH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 6.30 12.00 12.00 7.10 3.90 14.00 -2.00 16.00 6.40 -2.00
URAN IUM 2.0 3.70 3.50 3.90 1.40 UO -2.00 -2.00 -2.00 3.10 3.80
YTTERBIUM .5 2.20 1.80 2.60 2.20 2.60 3.10 2.70 4.00 3.50 3.30
mc 100.0 130.0 -100.0 -100.0 110.0 150.0 -100.0 120.0 150.0 140.0 200.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 580.0 -500.0 -500.0

-----------
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ELEMENT DL # 27490 # 27491 # 27492 # 27493 # 27494 I 27495 I 27496 I 27497 I 27498 # 27499

ANTIMONY .2 11.00 11.00 13.00 17.00 16.00 17.00 20.00 19.00 26.80 . 20.30
ARSENIC 2.0 16.00 30.00 41. 00 48.00 81.00 31.00 27.00 24.00 39.00 46.00
8ARIUM 100.0 530.0 880.0 51U 520.0 490.0 310.0 830.0 680.0 310.0 360.D
BROMINE 2.0 4.70 8.00 4.60 4.60 4.60 3.30 3.00 4.50 7.00 14.00
CERIlIM 2.0 110.00 96.00 110,00 110,00 120.00 110.00 74.00 130.00 51.00 60.00
CAESIUM 1.0 1.70 2.30 2.30 1.30 2.00 3.10 3.20 2.20 I. 40 -1.00
CHROMIUM 5.0 230.0 440.0 190.0 290.0 480.0 370.0 430.0 360.0 360.0 320.0
C08ALT 1.0 8.50 11.00 44.00 45.00 77.00 26.00 23.00 9.20 3.20 4.10
EUROPIUM :5 2.80 2.60 2.90 2.90 3.60 3.30 2.20 3.90 1.60 1.80
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 7.70 10.00 7.20 7.20 7.60 8.80 10.00 11.00 7.00 8.50
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 4.500 6,320 5.900 5.000 6.030 4.800 5.770 5.030 5.340 6.770
LANTHANUM .5 45.00 41. 00 42.00 39.00 42.00 46.00 31.00 54.90 24.00 28.00
LUTETIUM .2 .55 .57 .59 .53 .60 .62 .54 .65 .42 .49
MOL Y80ENUM . 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
POTASSIUM, , .2 .440 1.100 .890 .830 I. 000 .850 1.300 1.500 .910 .470
RU8IDIUM 20.0 32.0 78.0 55.0 55.0 76.0 64.0 90.0 77 .0 46.0 39.0_IUM .20 11. 00 12.00 13.00 14.00 16.00 16.00 lO.OO l7.00 6.90 7.80
S OIUM .10 47.80 67.90 36.80 47.30 50.70 69.DO 57.40 8UO 67.30 8UO
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -10.00 -5.00 -5.00
TANTALUM 1.0 2.80 3.50 2.30 2.60 3.30 3.80 2.80 410 2.50 2.80
THORIUM .5 14.00 15.00 lJ.OO 10,00 7.40 12.00 11.00 14.00 8.00 l1.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -50v.o -500.0 -500.0
TUNGSTEI 2.0 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 -2.00 4.50 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
YTTER8 ruM .5 2.90 3.50 3.10 3.20 3.40 3.90 3.30 4.00 2.20 2.90
mc 100.0 190.0 250.0 370.0 900.0 710.0 540,0 340.0 230.0 l70.0 210.0
IIRCONIUM 500.0 580.0 530.0 -500.0 -500.0 570.0 660.0 -500.0 -500.0 -500.0 660.0

---- ----------------
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ELEMENT DL I 27500 I 27601 I 27602 I 27603 I 27604 I 27605 I 27606 I 27607 I 2760B I 27609

ANTIMONY .2 4.90 26.30 29,BO 15.00 17.00 19.00 43.00 19.00 20.00 13.00
ARSENIC 2.0 2730.00 150.00 91. 00 45.00 43,00 41. 00 96.00 43.00 120.00 53.00
BARIUM 100.0 530.0 300.0 300.0 340.0 -100.0 -100.0 -100.0 130.0 -100.0 440.0
BROMINE 2.0 4.60 23.00 21.00 5.10 10.00 12.00 14.00 10.00 16.00 14.00
CERIUM 2.0 17.00 35.00 44.00 20.00 14.00 15.00 19.00 22.00 24.00 15.00
CAESIUM 1.0 5.20 3.00 LSO -1. 00 1.10 -1.00 1.60 1.50 4.10 6.00
CHROMIUM 5.0 2BO.0 350.0 320.0 360.0 450.0 240.0 410.0 1BO.0 340.0 410.0
COBALT 1.0 17.00 B.60 3.40 7. 00 6.BO 4.50 0.40 3.20 2.70 2.10
EUROPIUM .5 .6B 1. 00 1.10 .52 -.50 -.50 -.50 -.50 -.50 -.50
GOLD, ppb 5.0 1350.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 -1. 00 10.00 9.40 B.OO 10.00 B.60 B.30 B.70 11. 00 10.00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 12.700 12.500 6.B10 6.630 7.670 6.770 9.600 4.600 6.4BO 3.100
LANTHANUM . .5 10.00 19.00 26.00 10.00 7.00 7.20 12.00 13.00 13.00 7.50
LUTETIUM .2 -.20 .52 ,61 .50 .56 .46 .46 .49 .64 .63
MOLYBOENUM 5.0 -B.O -5.0 -5.0 -5.0 -5.0 -5.0 -11.0 -5.0 -5.0 -5.0
.SSIUM, , .2 ].300 .250 -.200 .350 .270 -.200 -.200 -.200 - .200 .650

DIUM 20.0 59.0 21.0 39.0 -20.0 21.0 -20.0 21.0 -20.0 27.0 47.0
SAMARIUM .20 2.30 3.90 3.60 2.00 LSO 1.20 1.50 LBO 1. 90 1.50
SCANOIUM .10 6.20 BUO 67.10 49.70 56.40 36.20 44.00 29.BO 46.60 41.80
SElENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5,0
SILVER 5.0 -5.00 -10.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 -1. 00 4.00 4.00 2.70 3.60 2.50 2.40 2.30 4.00 3.30
TNORIUM. .5 1.80 11. 00 14.00 lI.OO 13.00 15.00 11.00 13.00 15.00 14.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
fUNGSfEH 2.0 16.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 5.10 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 -2.00 -2.00 4.60 3.80 6.00 3.30 3.60 -2.00
YTTERBIUM ,5 -,50 2.90 2.90 2.40 2.BO 2.50 2.40 2.40 3.40 3.10
mc 100.0 100.0 240.0 220.0 IBO.O 190.0 150.0 150.0 120.0 160.0 120.0
lIRCONIUM 500.0 -500.0 530.0 510.0 -500.0 -500.0 -500.0 -500.0 5BO.0 -500.0 -500.0

---------
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ELEMENT DL • 27610 • 27611 I 27612 • 27613 I 27614 I 27615 I 27616 I 27617 I 27618 I 27619

-----------

ANTIMONY .2 5.10 2.30 2.60 3.20 1.90 2.20 51. 00 58.70 74.40 94.90
ARSENIC 2.0 3.50 -2.00 -2.00 -2.00 -2.00 -2.00 3470.00 1080.00 743.00 1180.00
8ARIUM 100.0 830.0 1100.0 1300.0 1300.0 1100.0 1300.0 260.0 -100.0 150.0 720.0
BROMINE 2.0 4.30 4.10 -2.00 2.10 4.30 -2.00 15.00 11. 00 15.00 9.00
CERIUM 2.0 26.00 49.00 73.00 100.00 67.00 54.00 190.00 37.00 110.00 309.00
CAESIUM 1.0 6.60 8.90 8.10 10.00 8.80 10.00 -1. 00 -1.00 -1. 00 -1. 00
CHROMIUM 5.0 50.0 80.0 58.0 74.0 57.0 69.0 25.0 16.0 51.0 9.0
C08ALT 1.0 -1.00 -1.00 -1.00 -1. 00 I. 00 1.30 56.00 6.70 29.00 105.00
EUROPIUM .5 - .50 .57 .75 1.10 .91 .92 2.00 -.50 - .50 .56
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 150.0 50.0 25.0 -5.0
HAFNIUM 1.0 12.00 10.00 10.00 8.70 8.40 8.80 -I. 00 -1.00 -1.00 -1. 00
IRIDIUM. ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -29.0 -20.0 -20.0 -20.0
IRON, , .05 .580 .530 .470 .590 .470 .620 38.200 25.300 16.600 26.900
LANTHANUM .5 16.00 26.00 38.00 54.20 34.00 37.00 23.00 1. 80 2.00 7.30
.TIUM .2 .58 .70 .75 .72 .72 .82 .37 -.20 -.20 -.20

BDENUM 5.D -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 10.0 -5.0 -5.0
POTASSIUM. , .2 1.900 3.000 3.200 3.600 3.100 4.100 -.200 -.200 -.200 .250
RUBIDIUM 20.0 92.0 140.0 160.0 180.0 160.0 210.0 68.0 58.0 26.0 54.0
SAMRIUM .20 2.00 3.50 5.40 7. 10 6.10 5.30 7.80 1. 20 1. 00 2.60
SCANDIUM . JO 9.l0 11.30 12.20 14.00 12.40 15.10 IUO 4.80 5.60 10.00
SELENIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -6,2 -5.0 -5.0
SILVER. 5.0 -5.00 -5.00 -5.00 '5.00 -5.00 -5.00 -10.00 -5.00 8.50 18.00
TANTALUM 1.0 1.10 I. 40 -1. 00 2.10 -1. 00 1.30 -1. 00 -1.00 -1. 00 -1. 00
THORIUM .5 19.00 15.00 15.00 14.00 13.00 13.00 4.20 .91 1.10 -.50
TlH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -1100.0 -500.0 -500.0 -500.0
TUNGSTEN 2.0 3.50 3.10 -2.00 3.20 3.30 -2.00 -2.00 -2.00 -2.00 -2.00
URANIUM 2.0 3.20 2.20 -2.00 -2.00 -2.00 3.40 -2.00 -2.00 -2.00 4.60
YTTERBIUM .5 2.90 3.50 3.90 3.90 3.60 4.20 .74 -.50 -.50 -.50
ZINC 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 330.0 210.0 200.0 310.0
ZIRCONIUM 500.0 -500.0 550.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

----------------------
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ELEMENT OL I 27620 I 27621 27622 I 27623 I 27624 I 27625 I 27626 I 27627 I 2762B I 27629

-----------

ANTIMONY .2 2.BO 2B.30 23.50 15B.00 71.60 111.00 22.90 4030 117.00 145.00
ARSENIC 2.0 295.00 B24.00 309.00 526.00 294.00 912.00 69.00 7.00 250.00 235.00
BARIUM 100.0 510.0 410.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
BROMINE 2.0 -2.00 9.00 6.30 8.00 6.10 9.10 B.OO 2.70 7.10 8.30
CERIUM 2.0 29.00 200.00 22.00 3.30 6.70 23.00 43.00 -2.00 120.00 46.00
CAESIUM 1.0 1.40 1. j 0 -I. 00 -I. 00 -1.00 -1.00 -1. 00 -1.00 -1.00 -1.00
CHROMIUM 5.0 52.0 22.0 -5.0 73.0 5.4 59.0 20.0 91.0 27.0 63.0
COBALT 1.0 16.00 83.00 11. 00 2.20 1. 90 1. BO -I. 00 -I. 00 1.70 1.20
EUROPIUM .5 1.00 -.50 -.50 -.50 -.50 .75 .56 -.50 3.00 1.10
GOLO, ppb 5.0 210.0 -5.0 -5.0 -5.0 -5.0 -5.0 7.7 -5.0 16.0 23.0
HAfNIUK 1.0 2.40 -1. 00 -1. 00 -1.00 -1. 00 1.20 1.60 -1.00 -1. 00 -1.00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 4.500 11.900 7.760 12.700 10.700 25.500 3.100 .510 40300 4.800
LANTHANUM .5 15.00 3.60 1.20 .55 .83 11. 00 25.00 1.10 61.10 17.00
LUTETlUK .2 .36 -.20 -.20 -.20 -.20 -.20 -.20 -.20 .40 -.20
KOL YBOENUM - 5.0 -5.0 -5.0 -5.0 11.0 10.0 B2.0 10.0 -5.0 -5.0 17.0
POTASSIUK, , .2 1.700 -.200 -.200 .300 - .200 -.200 -.200 - .200 -.200 .530
RUBIDIUK 20.0 47.0 25.0 -20.0 27.0 26.0 39.0 -20.0 -20.0 -20.0 33.0

.RIUM .20 4.20 .B9 .34 .44 .46 3.10 2.00 .22 6.60 3.50
DIUK .10 12.90 3.40 2.20 3.40 2.30 12.90 I.BO .27 11.70 7.60

SElENIUK 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 5.4
SIlVER 5.0 -5.00 11.00 7.70 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 5.70
TANTALUK 1.0 -I. 00 -I. 00 -1. 00 -1.00 -I. 00 -I. 00 -1.00 -I. 00 -1.00 -I. 00
THORIUM .5 1.90 -.50 -.50 -.50 -.50 4.20 3.00 -.50 1. BO 3.20
TIH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTE~ 2.0 2.70 -2.00 -2.00 2.30 -2.00 3.60 5.00 3.90 -2.00 -2.00
URANIUM 2.0 -2.00 -2.00 -2.00 6.00 3.20 16.00 -2.00 -2.00 4.10 4.60
YTTERBIUM .5 1.70 -.50 - .50 -.50 -.50 .69 -.50 - .50 1.80 -.50
liNC 100.0 860.0 120.0 -100.0 200.0 150.0 430.0 -100.0 -100.0 210.0 170.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

-----------------------------
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ELEMENT OL I 27630 I 27631 I 27632 I 27633 I 27634 I 27635 I 27636 I 27637 I 2763B I 27639

--------------

ANTIMONY .2 190.00 166.00 430.00 208.00 240.00 485.00 221.00 257.00 27.90 28.00
ARSENIC 2.0 442.00 735.00 1910.00 803.00 827.00 1220.00 898.00 995.00 63.00 61. 00
BARIUM 100.0 -100.0 -100.0 -100.0 -100.0 -100.0 150.0 -100.0 110.0 -100.0 -100.0
8ROMINE 2.0 4.40 7.90 24.00 7.30 6.10 8,20 7.10 13.00 6.60 12.00
CERIUM 2.0 30.00 36.00 93.00 40.00 22.00 34.00 20.00 110.00 8.10 22.00
CAESIUM 1.0 -I. 00 -1.00 -1. 00 -1. 00 -1.00 -I. 00 -1. 00 1.20 -I. 00 -1.00
CHROMIUM 5.0 25.0 50.0 38.0 41.0 33.0 38.0 48.0 89.0 67.0 18.0
C08ALT 1.0 2.40 3.40 1.60 2.30 1.60 1.10 1.70 2.20 -I. 00 -1.00
EUROPIUM .5 1. 00 1.80 4.30 1.60 .79 .87 .69 2.80 -.50 .76
GOLD, ppb 5.0 39.0 15.0 470.0 140.0 92.0 110.0 120.0 64,0 5.3 10.0
NAFNIUM 1.0 -1. 00 -1.00 -1. 00 -1. 00 -1. 00 -1. 00 -1.00 10.00 -1. 00 -1.00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, \ .05 9.860 13.600 16.800 13.400 11.1 00 13.200 9.330 6.330 1.400 1.500
LAN TN ANUM - .5 6.50 6.10 64.20 14.00 4.40 7.50 6.10 44.00 2.70 8.80
LIiTETlUM .2 -.20 -.20 .41 -.20 -.20 .24 -.20 .82 -.20 -.20
,10L Y8DENUM 5.0 14.0 12.0 -21.0 -17.0 12.0 27.0 8.9 -41. 0 27.0 16.0
ItSIUM, \ .2 .250 .470 .610 .260 .360 .910 .580 .910 -.200 -.200

DIUM 20.0 -20.0 30.0 23.0 27.0 26.0 28.0 32.0 45.0 -20,0 -20.0
SAMARIUM .20 3.10 5.00 7.20 4.00 2.80 3.40 1,90 8.20 .82 2.20
SCANDIUM .10 8.00 13.20 20.50 13.20 10.00 8.90 4.10 14.10 1.30 2.40
SElENIUM 5.0 10.0 -5.0 36.0 16,0 9,0 18.0 18.0 15.0 -5.0 -5.0
SIlVER 5.0 5.60 -5.00 521.00 34.00 50.00 260.00 220.00 11 0.00 7.00 -5.00
TANTALUM 1.0 -JOO -1. 00 -1. 00 -1. 00 -1.00 -1. 00 -1.00 1. 90 -1.00 -1. 00
THORIUIIo .5 1. 60 4.20 1.30 3.50 2.30 2.40 2.10 19.00 1.50 3.20
TIH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -1200.0 -500.0 -500.0 -500,0 -500.0
TUNGSTEN 2.0 -2.00 -2.00 8.20 -2.00 -2.00 -2.00 3.40 13.00 2.50 -2.00
URANIUM 2.0 6.20 7.50 12.00 10.00 7.90 9.50 -2.00 23.00 2.30 4.80
YTTER8IUM .5 .51 .54 1. 90 -.50 -.50 -,50 -.50 4.00 -.50 -.50
ZlHC 100.0 270.0 310.0 320.0 310,0 620.0 620.0 410,0 490.0 -100.0 130.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 560.0 -500.0 -500.0

----------------
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---------
ELEMENT OL I 27640 I 27641 I 27642 I 27643 I 27644 I 27645 I 27646 I 27647 I 2764B I 27649

-------

ANTIMONY .2 -.20 25.30 49.30 58.30 2B.00 15.00 24.30 18.00 20.10 12.00
ARSENIC 2.0 3.00 120.00 5B8.00 110.00 130.00 97.00 140.00 150.00 170.00 140.00
BARIUM 100.0 520.0 -100.0 170.0 340.0 IBO.O 360.0 -100.0 520.0 380.0 350.0
BROMINE 2.0 -2.00 4.40 4.20 2.70 5.40 2.BO 3.60 3.90 4.90 5.30
CERIUM 2.0 89.00 34.00 150.00 120.00 9B.00 72.00 120.00 63.00 39.00 51.00
CAESIUM 1.0 11.00 -1.00 -I. 00 4.90 5.10 6.70 1. 90 9.10 7.70 5.50
CNROMIUM 5.0 340.0 93.0 110.0 120.0 140.0 150.0 150.0 110.0 110.0 110.0
COBALT 1.0 34.00 1.20 2.BO -1.00 1.20 1.10 2.10 1.70 2.30 1. 90
EUROPIUM .5 1.20 1. 00 5.20 3.90 3.40 2.10 4.30 2.10 1. 40 1. 60
GOLD, ppb 5.0 270.0 7.3. 10.0 24.0 16.0 9.2 1B.0 15.0 -5.0 11.0
HAFNIUM 1.0 B.50 6.00 11.00 13.00 B.30 6.20 11. 00 7.00 5.50 5.60
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, , .05 5.530 .B70 .400 .430 .340 .250 .200 .3BO .260 .260
LANTHANUM .5 46.00 12.00 59.00 43.00 35.00 28.00 52.50 2B.00 13.00 19.00
_TlUH .2 .61 .32 1.20 1.10 .67 .57 .81 .79 .63 .64

BOENUM 5.0 -5.0 18.0 -31.0 -37.0 -29.0 -16.0 -31.0 -32.0 15.0 -34.0
POTASSIUM, , .2 1. 600 -.200 .230 1.100 1.100 1.500 ,470 2.BOO 2.400 2.300
RUBIDIUM 20.0 110.0 -20.0 -20.0 77 .0 70.0 B8.0 30.0 180.0 150.0 150.0
SAMARIUM .20 B.60 3.20 17.00 13.00 11.00 7.30 14.00 7.90 4.90 6.30
SCANDIUM .10 13.20 6.00 IB.70 22.BO 18.70 16.00 21.10 22.20 19.20 22.60
SELENIUM 5.0 -5.0 7.4 10.0 13.0 11.0 10.0 -5.0 -5.0 -5.0 9.5
SIl VER • 5.0 -5.00 10. DO -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 25.00
TANTALUM 1.0 1. 60 -1.00 2.50 2.10 2.40 1.20 2.20 1.50 1.50 1. 60
THORIUM .5 18.00 B.l0 22.00 2B.00 23.00 16.00 27.00 19.00 15.00 17.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500,0 . 500.0
TUNGSTEN 2.0 6.60 6.60 7.70 10.00 B,90 5. 10 11.00 -2.00 -2.00 4.30
URANIUM 2.0 -2.00 10.00 17.00 21.00 16.00 B.70 17.00 18.00 16.00 19.00
YTTERBIUM .5 3.00 1.60 6.10 5.BO 4.00 3. J0 4.60 4,20 3.40 3.50
lINC 100.0 110.0 110.0 250.0 190.0 160.0 130,0 160.0 160,0 230.0 120.0
ZIRCONIUM 500.0 -500.0 -500.0 B60.0 -500.0 570.0 -500.0 700.0 -500.0 -500.0 -500.0

----
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ELEMENT DL I 27650 I 27651 I 27652 I 27653 I 27654 I 27655 I 27656 I 27657 27658 I 27659

ANTIMONY .2 46.40 118.00 189.00 294.00 37.60 14.00 10.00 10.00 1J .00 20.20
ARSENIC 2.0 283.00 990.00 1870.00 1510.00 120.00 99.00 46.00 52.00 62.00 160.00
BARIUM 100.0 420.0 300.0 130.0 210.0 110.0 100.0 -100.0 -100.0 -100.0 -100.0
BROMINE 2.0 7.90 22.00 21.00 19.00 3.10 -2.00 -2.00 -2.00 -2.00 -2,00
CERIUM 2.0 72.00 437.00 200.00 170.00 78.00 38.00 57.00 55.00 52.00 66.00
CAESIUM 1.0 5.40 1.40 -1.00 -1. 00 1. 60 -1. 00 -1. 00 -1. 00 -1. 00 -1,00
CHROMIUM 5.0 180.0 170.0 180.0 150.0 110.0 65.0 57.0 64.0 75.0 82.0
COBALT 1.0 1.70 3.20 3.10 3.20 21.00 30.00 24.00 27.00 24.00 37.00
EUROPIUM .5 2.10 20.00 24.00 7.80 1. 90 -.50 .89 .86 1.20 1. 10
GOLD, ppb 5.0 33.0 250.0 1660.0 270.0 20.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFNIUM 1.0 11.00 48.00 19.00 10.00 7.80 5.00 4030 4.20 4.60 5.90
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IRON, t .05 .850 1.100 40300 13.900 1.400 3.000 1.500 1. 800 1.800 2.800
LRNTHANUM .5 34.00 231.00 118.00 115.00 40.00 21.00 29.00 29.00 26.00 37.00
LUTETIUM .2 1.00 3.00 1.20 1. 00 .51 .31 .30 .34 .36 .44
MOLYBDENUM 5.0 92.0 -76.0 56.0 -38.0 -21. 0 -5.0 -5.0 -10.0 -5.0 -5.0
POTASSIUM, t .2 1.800 -.420 -.200 -.200 -.200 -.200 -.200 -.200 -,200 -.200_IUM 20.0 150.0 -20.0 24.0 33.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0

IUM .20 8.20 43.70 22.30 13.00 7.50 2.50 4.80 4.60 5.00 5.20
SCANDIUM .10 25.40 55.10 41.80 54.40 24.60 11.30 16.60 17.00 15.90 21.40
SELENIUM 5.0 41.0 -13.0 96.0 62.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIlVER 5.0 15.00 190.00 627.00 1230.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 2.70 7.90 -1. 00 2.00 1.70 -1.00 1.50 l.30 1.20 1.70
THORIUM .5 24. DO 83.60 33.00 24.00 18.00 11. 00 11.00 11.00 11.00 13.00
TIN 500.0 -500.0 -500.0 -500.0 -1000.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUHGSTl1! 2.0 6.50 78.00 83.00 53.00 5.30 2.60 -2.00 -2.00 UO 5.30
URANIUM 2.0 16.00 43.00 25.00 22.00 12.00 5.20 4.40 5.50 5.90 8.50
YTTERBIUM .5 5.00 14.00 5.80 4.00 2.80 1.70 1.70 1. 90 1. 90 2.30
mc 100.0 160.0 1200.0 550.0 570.0 140.0 320.0 150.0 140.0 100.0 340.0
ZIRCONIUM 500.0 -500.0 2500.0 1300.0 1100.0 -500.0 -500.0 -500.0 -500,0 -500.0 -500.0

--------
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ELEMEHT OL I 27660 I 27661 I 27662 I 27663 I 27664 I 27665 I 27666 I 27667 I 2766B I 27669

AHTIMONY .2 .35 26.30 34.40 IB.OO 22.20 20.20 16.00 23.00 14.00 12.00
ARSENIC 2.0 3.00 269.00 5B3.00 150.00 B3.00 60.00 120.00 140.00 100.00 110.00
BARIUH 100.0 520.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100,0 -100.0 -100.0
BROHIHE 2.0 -2.00 -2.00 2.90 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
CERIUM 2.0 66.00 47.00 53.00 43.00 59.00 60.00 57.00 67.00 54.00 45.00
CAESIUM 1.0 17.00 -1.00 1.30 -1.00 -l.00 -1. 00 -1. 00 -l. 00 -l. 00 -1. 00
CHROMIUM 5.0 450.0 B4.0 76.0 66.0 77.0 75.0 B2.0 71.0 65.0 52.0
COBALT 1.0 23.00 26.00 30.00 24.00 2B.00 25.00 24.00 27.00 26.00 22.00
EUROPIUM .5 1.10 1.00 1.00 .69 .95 1.10 1.00 1.70 1.10 1.30
GOLD, ppb 5.0 50.0 -5.0 10.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
HAFHIUM 1.0 B.60 4.90 4.10 4.10 5.90 5.70 5.70 4.90 5.20 4.BO
IRIOIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IROH, \ .05 40200 4.300 B.070 3.100 3.000 2.500 3.400 4.700 3.200 3.200
LAHTHAHUM .5 36.00 25.00 30.00 23.00 34.00 32.00 31. 00 35.00 29.00 24.00
LUTETIUM .2 .44 .34 .36 .31 .46 .41 .41 .39 .43 .41
.OEHUM 5.0 -5.0 -5.0 -13.0 -5.0 -14.0 -5.0 -5.0 -15.0 -5.0 -16.0

SlUM, \ .2 1.900 -.200 -.200 -.200 -.200 .310 - .200 -.200 -.200 -.200
RUBIDIUM 20.0 220.0 -20.0 24.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
SAMARIUM .20 7.30 4.20 4.10 3.40 5.10 5.20 5.70 7.20 5.60 4.90
SCANDIUM .10 11.60 15.20 19.10 19.BO 24.30 21.50 20.BO 19.BO 16.00 16.60
SElEHIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SIlVER 5.0 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00 -5.00
TANTALUM 1.0 3.10 -1.00 -1.00 1.00 1.80 l.10 1.50 l. 40 1.10 -l. 00
THORIUM' .5 14.00 11.00 12.00 11.00 16.00 14.00 13.00 12.00 13.00 10.00
TIN 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUNGSTEH 2.0 6.10 4.90 6.30 -2.00 -2.00 -2.00 3.30 -2.00 -2.00 2.90
URAHIUM 2.0 3.90 4.90 7.20 7.10 7.90 5.70 4.70 B,30 7.80 B.60
YTTERBIUM .5 2.30 1.70 1. BO 1.60 2.50 2.20 2.30 2.30 2.40 2.00
mc 100.0 120.0 160.0 270.0 340.0 250.0 240.0 360.0 160.0 IBO,O 190.0
ZIRCONIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

---------
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ELEMEHT OL • 27670 I 27671 I 27414x2 I 27431x2 I 27447x2 I 27472x2 I 27496x2 I 27601x2 I 27637x2 I 27650x2

AHTlKOHY .2 10.00 8.80 4030 53.40 129.00 64.40 20.00 23.60 250.00 46.20
ARSEHIC 2.0 65.00 110.00 61. 00 3020.00 505.00 140.00 27.00 110.00 893.00 277.00
8ARIUM 100.0 -100.0 -100.0 440.0 -100.0 1100.0 -100.0 710.0 390.0 -100.0 290.0
8ROMIHE 2.0 -2.00 -2.00 -2.00 6.70 10.00 -2.00 2.20 22.00 12.00 8.50
CERIUM 2.0 68.00 53.00 10.00 40.00 170.00 -2.00 76.00 37.00 120.00 82.00
CAESIUM 1.0 -I. 00 -I. 00 14.00 -1.00 -I. 00 -I. 00 3.10 3.50 -I. 00 5.10
CHROMIUM 5.0 60.0 55.0 490.0 16.0 35.0 -5.0 460.0 320.0 120.0 150.0
C08AL T 1.0 20.00 13.00 14.00 7.90 83.00 6.20 22.00 8.40 2.40 1.80
EUROPIUM .5 1. 60 1.20 .58 -.50 .75 - .50 2.40 .89 3.50 2.30
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 59.0 36.0
HAfHIUM 1.0 4.70 4.70 1. 40 -1.00 -1. 00 -1.00 10.00 9.10 11.00 11. 00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0
IROH, ~ .05 3.000 3.500 7.440 30.800 21.200 5.260 5.760 11. 400 4.700 .800

_ANUM .5 36.00 27.00 5.20 1. 60 9.40 -.50 32.00 18.00 49.00 34.00
IUM .2 .40 .38 .35 -.20 -.20 - .20 .64 .47 .85 I. 00

hL80EHUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -48.0 130.0
POTASSIUM, , .2 - .200 -.200 1.500 - .200 .410 - .200 1.500 .400 .510 2.300
RU810IUM 20.0 -20.0 -20.0 250.0 51.0 -20.0 -20.0 93.0 36.0 33.0 150.0
SAMARIUM .20 7.50 5.30 1. 80 1.80 2.20 -.20 10.00 3.80 8.40 8.30
SCAHOIUM .10 15.00 12.10 38.00 7.40 15.60 .85 60.60 80.10 15.60 25.40
SELEHIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 15.0 43.0
SILVER' 5,0 -5.00 -5.00 -5.00 -5.00 -5.00 12.00 -5.00 -5.00 llO.OO 15.00
TAHTALUM 1.0 1.30 -1. 00 -I. 00 -1.00 -1.00 -1. 00 3.60 4.00 1.70 2.30
THORIUM .5 12.00 11.00 .72 1.20 1.80 1.20 12.00 10.00 19.00 24.00
TIH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0
TUHGSTEH 2.0 3.20 3.60 82.00 -2.00 -2.00 13.00 -2.00 -2.00 17.00 6.70
URAHIUM 2.0 5.80 2.90 -2.00 -2.00 -2.00 4.10 2.70 -2.00 27.00 17.00
YTTER8IUM .5 2.40 2.00 I. 90 -.50 -.50 -.50 3.50 3.00 4.40 5.00
mc 100.0 160.0 150.0 530.0 320.0 660.0 1100.0 340.0 220.0 420.0 150.0
lIRCOHIUM 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 630.0 570.0 -500.0 -500.0

•
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ELEMENT OL I 27666x2

ANTIMONY
AASENIC
BARIUM
BROMINE
CERIUM
CAESIUM
CHROMIUM
COBALT
EUROPIUM
GOLO, ppb
HAfNIUM
IRIOIUM, ppb
IRON, ,
LANTHANUM
LUTETIUM
MOLYBOENUM
POTASSIUM, t
RUBIOIUM

I R1UM
OIUM

SELENIUM
SIlVER
TANTALUM
THORIUM
IIH
TUNGSTEN
URANIUM'
YTTERBIUM
lINC
lIRCONIUM

.2
2.0

100.0
2.0
2.0
1.0
5.0
1.0
.5

5.0
1.0

20.0
.05

.5
.2

5.0
.2

20.0
.20
.10
5.0
5.0
1.0

.5
500.0

2.0
2.0

.5
100.0
500.0

15.00
110.00
-100.0
-2.00
62.00
-I. 00
69.0

23.00
.72

-5.0
5.40

-20.0
3.200
30.00

.42
-5.0

-.200
-20.0
5.50

20.40
-5.0

-5.00
1.10

12.00
-500.0
-2.00
4.50
2.20

360.0
-500.0
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ACT VATION ANALYSIS

BECQUEREL LABORATORIES PTY. LIHITEO

.TROH AClIYATION ANALYSIS REPORT

RGC TASHANIA.
BECQUEREL JOB I 290
NOTE: - ANEGATIYE SIGN INOICATES "LESS TNAN".

- RESULTS ARE IN PARTS PER HILLION (PPI) UNLESS OTNERiISE INOICATEO.

Date: 08-02-91

Page 1 of 1

-----'-::--:-=:-:---:-::c,:-:--:-:-:'::::--:-:::::-:'
ElENEHT OL I 121679 I TB4B2 I T25023 I T25021 I 125025 I 125026 I 111021 I 11I027R

ANlIHOHY .2 11. 00 7.70 6.50 133. DO 16. DO 18.00 3.00 2.90
ARSEHIC 2.0 IUD 3B.00 35. DO 16.00 16.00 1BO.00 1.10 3.60
BARIUH 100.0 -100.0 -100.0 -100.0 B40.0 -100.0 -100.0 -100.0 -100.0
BROHINE 2.0 -2.00 2.40 2.10 -2. 00 12.00 1.30 3.00 3.00
CERIUH 2.0 23.00 -2.00 -2.00 100.00 6.00 6.30 -2.00 -2.00
CAESIUH 1.0 3.00 1.60 -I. 00 7.10 -1.00 -1.00 -1.00 -I. 00
CHROHIUH 5.0 25.0 6.1 7.7 7.7 13.0 13.0 -5.0 -5.0
COBAlT 1.0 9.10 6.10 5.60 1.20 20.00 11.00 -1. 00 -1.00
EUROPIUM .5 1.10 -.50 -.50 2.80 - .50 -.50 - .50 - .50
GOLD, ppb 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -1.0 -5.0
HAFHIUH 1.0 1.10 -I. 00 -1.00 B. BO -1.00 -1. 00 -1.00 -1.00
IRIDIUM, ppb 20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0 -20.0

.H, I .05 34.100 54.100 55.600 1.100 1.900 13.000 .B90 ,B90
THAHUH .5 15.00 .56 .55 SUD 2.30 3.10 .90 .94

LUTETIUM .2 -.20 -.20 -.20 .B8 -.20 -.20 - .20 -.20
MOLYBOENUH 5.0 -5.0 -15.0 -9.0 -5.0 -5.0 -5.2 -5.0 -5.0
POTASSIUM, I .2 .T20 -.200 -.200 3.900 -.200 -.200 -.200 -.200
RUBIOIUH 20.0 110.0 90.0 9B.0 1BO.0 -20.0 2B.0 -20.0 -20.0
SANARIUM .20 1.50 .72 .64 12. DO .65 .B6 .35 .34
SCANOlUM .10 5.20 5. BO 5.00 19.00 1.30 1.10 2.70 2.10
SElEHIUM 5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0
SILYER 5.0 -\.00 -5.00 -\.00 -5.00 -5.00 -5.00 -\.00 -\.00
SODIUM. I .02 -.020 -.020 -.020 .059 .021 -.020 -.020 -.020
TANTALUM 1.0 -1.00 -1.00 -1.00 -1. 00 -1. 00 -1.00 -1.00 -1.00
THORIUH .5 3.50 1.00 1.10 16.00 1.20 1.10 .66 .B4
TIN 200.0 -200.0 -400.0 -110.0 -470.0 -200.0 -200.0 -200.0 -200.0
TUNGSTEN 2.0 6.30 11.00 12.00 11.00 59.00 21.00 19.00 lB. 00
URAHIUM 2.0 -2.00 -2.00 -2.00 3.20 -2.00 2.30 -2.00 -2.00
YTTERBIUM .5 1.30 -.50 -.50 4.10 -.50 -.50 -.50 -.50
mc 100.0 3100.0 110.0 100.0 -100.0 -100.0 3BO .0 -100.0 -100.0
IIRCONIUH 500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0 -500.0

---------------------------------------
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,

N E U T RON ACTIVATION

130383 , 6 MAL1991

SECQUEREL LABORATORIES PTY. LIMITED

~ON ACTIVATION ANALYSIS REPORT

RGC TASMANIA
SECQUEREL JOB I 337
NOTE: - ANEGATIVE SIGN INOICATES "LESS THAN".

RESULTS ARE IN PARTS PER MIlLION Ipp.) UNLESS OTHERWISE INDICATED.
- ELEVATED D.L. fOR SOME ELEMENTS IN SAMPLE T264B6 DUE TO HIGH AI.

Dat~: 24-04-91

Page 1 Df '2

-------------------------_._--,--,,~------------------------------------------
ELEHENT DL I T26481 I T26484 I T26485 I T26486 I T26487 I T26488 I 126489 I T26490 I T27181 I T2768:

ANTIMONY
ARSENIC
BAPIUM
SROMINE
CERIUM
CAESIUM
CHROMIUM
COBALT
EUROPIUM
GOLD. DDb
HAfNIUM
IRIDIUM, ppb
IRON. %

_ANUH
L"'IIJM
MOLY8DENUM
POTASSIUM, %

RUBIDIUM
SAMARIUM
SCANDIUM
SELENIUM
SILVER'
SODIUM. %

TAN mUM
THORIUM
rIN
T!)NGSTEN
IJRRIIIIJM
'(TiERSIiJH
:IflC
Z;HCONIUH

.2
2.0

100.0
2.0
2.0
1.0
5.0
1.0
.5

5.0
1.0

20.0
.05
.5
.2

5.0
.2

20.0
.20
.10
5.0
5.0
.01
1.0
.5

500.0
2.0
2.-1

.5
100.')
500.0

32.90
SUO
122.0

Q.OO
41.60
-I. 00
267.0
9.42
I. 48
-5.0
6.97

-20.0
8.230
20.20

.54
-5.0

-.200
-20.0
5.09

32.90
-5.0

-5.00
-.010

2.14
5.54

-500.0
5.34

-2.00
2.84

145.0
-500.0

1.58
63.40

-100.0
25.80
15.90

4. 13
55.9
1.65
.89

-5.0
1.59

-20.0
41.600

7.17
-.20
-5.0

-.200
91.2
3.34
4.20
-5.0

-5.00
.OIl

-I. 00
l.96

-500.0
-2.00
-2.00
1. II

-100.0
-500.0

19.70
851.00
4320.0

6.66
50.10

1.28
23.2

42.70
- .50
-5.0
3.78

-20.0
14.900
11.50
-.20
-5.0
.543
65.0
2.34
B.31
-5.0

-5.00
.050

-I. 00
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Summary

This report describes modelling of ground magnetic data obtained over the Sylvester
grid, near Zeehan in western Tasmania. Drill hole SY005, beneath the main
magnetic anomaly, intersected magnetite skarn between 429.1 and 507.4 metres, and
massive pyrrhotite between 507.4 and 560.1 metres.

To assist in the magnetic interpretation, susceptibilities were read every 2 metres
along core recovered from drill holes SY003, SY004, and SY005. Oriented samples
were obtained from the magnetite and pyrrhotite zones in SY005 to measure
magnetic properties (remanence) in more detail. This study concluded that the
magnetite would probably have a soft magnetic component aligned with the Earth's
field, and a Koenigsberger ratio of about 1. The pyrrhotite possessed a stable and
intense magnetisation with a Koenigsberger ratio of 7.7, a declination of 1660

(AMG), and an inclination of 45".

Magnetite was modelled using a susceptibility of 1.0 SI units and a remanent
amplitude of 50 amps/metre in the same direction as the Earth's field. Pyrrhotite
was modelled using a susceptibility of 0.3 SI units and remanent amplitude of 115
amps/metre. The inclusion of susceptibility and remanence constraints has radically
changed the position, attitude, and dimensions of the magnetic sources from an
earlier interpretation of part of the data.

Modelling has indicated that a substantial part of the main magnetic anomaly can be
explained by magnetite and pyrrhotite bodies intersected in drillhole SY005. The
bodies are interpreted to have near vertical (800 north) dips and dimensions of a few
tens of metres by a few hundred metres, and with substantial down-dip extent.

Drilling should aim to better define the extent of any mineralisation associated with
the main magnetic sources, and also with the source of a smaller linear anomaly.
The top of the interpreted pyrrhotite body is at a depth of 253 metres, with the
eastern edge centred at 7460 mE, 60840 mN and the western edge outside of the
survey area.

The model is very dependent on the measurements from a single pyrrhotite sample.
Analysis of additional oriented samples of pyrrhotite may be necessary to further
improve control on the model. Further refinement of the magnetic model should be
undertaken when additional information becomes available from drilling and other
work.
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1 Introduction

This report describes modelling of ground magnetic data obtained over the Sylvester
grid, near Zeehan in western Tasmania. The ground survey forms part of follow up
work to a helicopter magnetic survey over the Zeehan and Renison areas (Wyatt,
1990).

The data were collected by Brendan Stedman of Highland Geophysics for RGC
Exploration during March, 1990 and January, 1991. The station spacing was five
metres.

The data collected in March 1990 were from north-sou th lines 200 metres apart.
They were modelled by the author on May 14 1990 to indicate the location of the
source of the main anomaly. The modelling was carried out with no indication as to
physical properties or other source parameters. The main anomaly was modelled as
an ellipsoid (1000 metres long, 450 metres thick, 700 metres down dip, strike lIDO,
dip 600 south, with top at 357278 mE, 5360889 mN, depth 140 m). This body
provided a reasonable fit to the main anomaly. A residual anomaly was modelled as
a smaller ellipsoid (400 metres long, 200 metres thick, 80 metres down dip, strike
700, dip 700 south, with top at 357600 mE, 5360970 mN, depth 30 m). Susceptibili­
ties of the ellipsoid bodies were 0.11 and 0.04 SI units respectively.

Drill hole SY003 was drilled as a stratigraphic hole and to test a broad geochemical
anomaly. Drill holes SYOO4 and SY005 were drilled to test for tin at depth and to
test the interpreted magnetic sources (smaller and larger ellipsoid bodies respective­
ly). SYOO4 did not intersect any significant magnetic material. SY005 intersected
magnetite skarn between 429.1 and 507.4 metres, and massive pyrrhotite between
507.4 and 560.1 metres.

The ground magnetic data acquired in January 1991 comprised additional lines
between the original ones spaced 200 metres apart, and extended some lines (at 400
metre spacing) further to the north.

To assist in the magnetic interpretation, susceptibilities were read every 2 metres
along core recovered from drill holes SY003, SYOO4, and SY005.

Oriented samples were obtained from the magnetite and pyrrhotite zones in SY005
to measure magnetic properties (remanence) in more detail.

The collar coordinates and orientation of diamond drill holes are indicated in Table
1. Projections of these drill holes (except SY002) are plotted on all relevant plan
and profile views of Figures 1 to 19.

Wyatt & Associates, 1991 Page 1
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Table 1 Diamond drillhole locations

Drillhole Collar coordinates (m) Inclination Direction Total depth
AMG Local grid (approx) (approx) (m)

SYOOI 357543 E, 5360204 N (approx) _660 2110 193.0

SYOO2 358889 E, 5361368 N 58897 E, 61374 N -450 1970 534.5

SY003 357786 E, 5360790 N 57785 E, 60764 N _500 1890 526.5

SYOO4 357635 E, 5360854 N 57650 E, 60821 N _500 3400 343.5

SY005 357201 E, 5360649 N 57200 E, 60600 N -530 3510 666.8

Wyatt & Associates, 1991 Page 2
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2 Magnetic Interpretation

2.1 Magnetic Properties

2.1.1 Susceptibility

Susceptibility readings from SY003, SY004, and SY005 are plotted as Figures 1, 2,
and 3.

SY003 has a few isolated readings between 0.1 and 0.35 SI units between 166 and
265 metres, and a zone with susceptibility up to 0.9 SI units at depths between 473
and 486 metres.

A single anomalous reading of 0.54 SI units at depth 331 metres in SY004
corresponds to a magnetite bearing vein.

SY005 has zones with susceptibility of about 0.1 SI units between 240 and 256
metres depth and also between 296 and 304 metres depth. Between 380 and 578
metres, the susceptibility measurements range up and beyond the instrument limits
of 1.9 SI units. This zone corresponds to intersections of magnetite skarn between
429.1 and 507.4 metres, and massive pyrrhotite between 507.4 and 560.1 metres.

2.1.2 Remanence

Oriented core samples from 427, 455, 464, and 471.5 metres down SY005 were
subjected to detailed magnetic cleaning and measurements by CSIRO Division of
Exploration Geoscience (Schmidt, 1991).

This study concluded that the magnetite would probably have a soft magnetic
component aligned with the Earth's field, and a Koenigsberger ratio of about 1.

The pyrrhotite bearing sample (464 metres depth) possessed a stable and intense
magnetisation with a declination of 166° (AMG) and an inclination of 45°, The
sample has a Koenigsberger ratio of 7.7.

Wyatt & Associates, 1991 Page 3
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Figure 1 Magnetic susceptibility of drill core from SY003
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Sylvester SY004 core susceptibility
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Figure 2 Magnetic susceptibility of drill core from SY004
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Sylvester SY005 core susceptibility
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2.2 Data Processing and Presentation

The data used in this study have been corrected for diurnal variation as recorded at
a base station. All data points are located at their nominal grid locations, and have
not been transformed back to absolute AMG coordinates. The error is several
metres and should be taken into account when comparing these data in detail with
other maps. The magnitude of the difference can be appreciated by reference to
Table 1.

Figure 4 is a plan view showing the surface projections of the limits of each body,
and the location of each tenth data point along all survey lines (except for the
eastern-most line at 360200 mE). The observation points are shown as '+' symbols.
Figures 5 and 6 show the same information, as well as the observed field with
contour intervals of 50 and 10 nT respectively.

Figures 7, 8, and 9 show the area bounded by 357000 and 358300 mE and 5360000
and 5361500 mN in more detail at 1:10000 scale. The figures show contours of
observed, calculated, and residual fields respectively. The residual plot also the
location of the data points (every fourth point) used for the grid generation and
contour presentations.

Figures 1 to 19 show all drill holes and modelled bodies projected onto the ground
surface or onto the vertical plane of the section. Drill holes SYOOI, SY003, SY004,
and SY005 are labelled 1, 3, 4, and 5, respectively. The main intersections of
magnetite skarn and massive pyrrhotite in SY005 are also shown labelled as 8 and 9
respectively.

The reference point at the centre of the top of each body in the model is shown with
a '+' sign, and the coordinates, dimensions, orientation, and physical properties are
listed in Table 2.

Plates 1,2, and 3 are colour reproductions from a computer monitor. Plate 1 shows
contours of observed, calculated, and residual total magnetic intensity fields (25, 25,
and 50 nT contours respectively). The colour presentations provide a better
appreciation of the relative amplitudes of the main and other anomalies.

Plate 2 shows observed and calculated magnetic profiles on lines 7000E, nOOE,
7300E, 7400E, and 7500E. Plate 3 shows observed and calculated magnetic profiles
on lines 7600E, 7700E, 7800E, 7900E, and 8000E. On these Plates, the green profile
represents the observed field readings, the red profile the calculated field, and the
blue profiles are the components due to individual bodies. These plates show
similar information to Figures 7 to 19, in a less quantitative but more convenient
manner. The stacked profiles of Plates 2 and 3 show all measured points and so
display the short wavelength anomalies (and noise) better that Figures 10 to 19.

Wyatt & Associates, 1991 Page 7
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2.3 Modelling

Most of the more prominent anomalies have been computer modelled to provide a
better appreciation of the shape and nature of their sources. It is stressed that the
models are not unique, and that various simplifying assumptions have been made in
terms of the geometries of the bodies employed in the models.

For the magnetic modelling, mean susceptibilities were determined by averaging the
readings from measurements made at two metre (or in some cases, one metre)
intervals on drill core (see Figures 1, 2, and 3). Remanent magnetic properties were
assigned using the results of Schmidt (1991).

Magnetite was modelled using a susceptibility of 1.0 SI units, with a Koenigsberger
ratio of 1.0 (remanent amplitude = 50 amps/metre), and with remanence in the
same direction as the Earth's field. It should be noted that this is equivalent to
disregarding remanence and doubling the susceptibility.

Pyrrhotite was modelled usin~ a susceptibility of 0.3 SI units, with a Koenigsberger
ratio of 7.7 (remanent amplItude = 115 amps/metre), and with remanence in a
downward direction to the south.

Data from all survey lines have been quantitatively interpreted using a 3­
dimensional modelling package (Almond, 1990). Units on all profile plots are
metres and nanoTeslas, with arbitrary origins. The Earth's main field has been taken
as 62371 nT amplitude, inclination _72.4°, and declination 12.7°.

The results of the profile modelling studies are presented as Figures 10 to 19. The
modelled profiles are oriented 'looking West'. Each of these figures comprises a
profile showing the observed and computed total magnetic fields and a cross section
showing all bodies having some effect on that profile and drill holes within abou t
100 metres of the line. The projections of the bodies are shown as 'wire frame'
representations, with the actual intersection of the profile plane shown as a shaded
area. The observations are shown as '+' symbols and the computed magnetic
anomaly field as a solid line. In some cases, anomaly components due to individual
bodies are also superimposed as solid lines, numbered with their respective body
numbers. The scales of the figures are all identical to give a better appreciation of
anomaly amplitudes and body dimensions. In each profile, a (separate and
arbitrary) linear regional has been removed from the observed field.

Table 2 lists the parameters used to define each of the bodies used in the model.
The reference pomt is at the centre of the upper surface of the body. All distances
are metres. Susceptibility is in SI units. Remanence is in amps/metre. Depths are
positive down, relative to survey elevation (2 metres above ground level). Dips are
from the south (ie bodies 6 and 7 dip 80° to the north). The only body with a non­
zero plunge is body 10 which plunges down to the east at 3°.

Wyatt & Associates, 1991 Page 11
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Table 2 Modelled Body Characteristics - Tabular Prisms

• No Reference point Strike Dip width length height Susc Remanence
mE mN depth degdeg m m m SI Aim Az. Inc

6 357203 5360908 253 104100 35 530 1550 .3 115 166 45

7 357170 5360865 274 104 100 50 580 1650 1.0 50 13 -72

10 357750 5360978 60 80 90 10 750 40 0.5 10 166 45

11 357500 5360580 30 95 90 5 1000 5 0.5 10 315 -70

12 3580205361270 2 0 90 8 8 30 5.0 150 166 45

Body 12 is very strongly magnetic and interpreted to occur at the ground surface. It
is probably either a cultural feature, or an outcropping skarn.

•

•
Wyatt & Associates, 1991 Page 12
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2.4 Linear Anomalies

Figure 6 has been contoured at 10 nT interval to show two distinct and parallel
breaks in slope trending to 65°, and bounding a flatter region with short wavelength
noise between them.

Body 11 represents a shallow linear feature whose anomaly is apparent on quite a
few lines. This is possibly cultural in origin (fence line?) or alternatively may
correspond to a fault trace or mafic dyke. The source dimensions used in the model
were based on gridded data and appear to be too large when the profile data is
inspected.

Body 10 is a linear feature, extending for about 750 metres. It is interpreted to have
a shallower source in the west. The anomaly shape varies on successive profiles
indicating substantial variation in source dimensions or properties along strike. The
anomaly persists from lines 7400E to 8100E but is best developed on lines 7500E to
7800E where it is interpreted as due to a body with width 10 metres and height 40
metres at a depth of 60 metres. Drillhole SY004 would have passed below the
interpreted source. Lines 7300E to 7600E indicate another adjacent but smaller
anomaly of similar wavelength, trending to 70°.

Wyatt & Associates, 1991 Page 16
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2.5 Major Magnetic Sources

The individual body profiles due to bodies 6 and 7 are plotted on Figures 10 to 15,
17, and 18. These profiles illustrate the effect of the remanent magnetism in the
pyrrhotite (body 6). The bodies have very similar dimensions and orientation, but
the dominant remanent component in the pyrrhotite produces a substantial negative
anomaly which tends to cancel out much of the anomaly due to the magnetite. It
also produces a broader positive anomaly further to the south. The overall effect of
the pyrrhotite is to reduce the amplitude of the main anomaly and shift the peak to
the south. Thus any departure in the relative sizes of the two bodies (from that
indicated by the intersection in SY005) will have a substantial effect on the main
anomaly.

The main magnetic anomaly, centred at 357500 mE, 5360800 roN, has an amplitude
of about 1500 nT. Most of this anomaly can be explained by two bodies (6 and 7)
with magnetic properties and positions consistent with results obtained from
drillhole SY005. A broad residual anomaly (Figure 9) has an amplitude of up to 300
nT, and two local maxima about 300 metres north of the main anomaly peak and
about 150 metres southeast of the main peak. The residual suggests that an
additional magnetic source may be present further to the north of bodies 6 and 7.
For example, a body with dimensions 20 by 200 by 500 metres (width by length by
height) With centre at 357170 mE, 5361057 roN, 280 metres depth and with identical
physical properties, strike, and dip to hody 7 could be invoked to explain most of the
residual anomaly. Alternatively, the residual could be reduced substantially by
increasing the dimensions of the magnetite body or decreasing the size of the
pyrrhotite body.

Because of short wavelength noise and interference from smaller anomalies, and
because bodies 6 and 7 tend to cancel out each others anomalies, it is not possible to
define the bodies very precisely. It is recommended that the model be reviewed
when better control is available from drilling, with the view to better defining bodies
6 and 7 and analysing any residual anomaly.

Wyatt & Associates, 1991 Page 17
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3 Conclusions

Susceptibility and remanence measurements have been used to constrain
parameters for magnetic modelling. The inclusion of this control has radically
changed the position, attitude, and dimensions of the magnetic sources used in an
earlier model.

The model is very dependent on the measurements from a single pyrrhotite sample.
Analysis of additIOnal oriented samples of pyrrhotite (or downhole measurements?)
may be necessary to further improve control on the model.

Modelling has indicated that a substantial part of the main magnetic anomaly can be
explained by magnetite and pyrrhotite bodies intersected in drillhole SY005. The
bodies are interpreted to have near vertical (800 north) dips and dimensions of a few
tens of metres by a few hundred metres, and substantial down-dip extent. The top
of the interpreted pyrrhotite body is at a depth of 253 metres, with the eastern edge
centred at 7460 mE, 60840 mN and the western edtle outside of the survey area.
This eastern part of the anomaly could be tested with a drill hole on line 7400E,
designed to intersect the body at a depth of about 300 metres. A!; the interpretation
suggests a near vertical dip, a shallow inclined hole is recommended.

A linear anomaly trending to 800 has been defined on several survey lines and is
interpreted to represent a tabular body with width 10 metres, height 40 metres,
depth 60 metres.

Wyatt & Associates, 1991 Page 28
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4 Recommendations

1 Further drilling should aim to better define the extent of any mineralisation
associated with the main magnetic sources (bodies 6 and 7), and with the
smaller source of a linear anomaly (body 10). The easternmost extent of the
interpreted pyrrhotite body should be tested by drilling an inclined hole on line
7400E to intersect the body at about 300 metres depth.

2 Further refinement of the magnetic model should be undertaken when
additional information becomes available from drilling and other work.

•
Wyatt & Associates, 1991 Page 29



•

•

•

13041rJ

5 References

Almond, R.A., 1990, POTENT. Interactive modelling and interpretation of
magnetic and gravity data. Users Guide by PC Potentials.

Schmidt, P., 1991, Magnetic Properties of Magnetite/Pyrrhotite Skarns. Sylvester
Prospect, Zeehan, Tasmania. Unpublished Report by CSIRO Division
of Exploration Geoscience for RGC Exploration.

Wyatt, B.W., 1990, Interpretation of Aeromagnetic data from EL 42/87 (Zeehan).
Unpublished report by Wyatt & Associates for RGC Exploration Pty
Limited.

Wyatt & Associates, 1991 Page 30



130420

Observed field

Calculated field

Residual field

Plate 1 Observed, calculated, and residual magnetic fields, 1:22000 scale

WyaLt & Associales, ] 99]

Scm
Page 31



13042j

Line 7000E

Line 7200E

Line 7300E

Line 7400E

Line 7 500E

Plate 2 Profiles -lines 7000E, 7200E, 7300E, 7400E, 7500E 1:13 400 scale

Wyatt & Associates, 1991 Scm
~I Page 32



130422

Line 7600B

Line 7700B

Line 7800B

Line 7900B

Line 8000E

Plate 3 Profiles - lines 7600B, 7700B, 7800B, 7900B, 8000E 1:13 400 scale

Wyatt & Associates, 1991 ,-- Scm
Page 33



130423

Interpretation of Ground Magnetic data from
the Sylvester Grid (Tenth Legion Area),

Zeehan, Tasmania

E.L42/87
QUEENSTOWN SK 55-5

for

RGC Exploration Ply. lJmited

Bruce Wyatt

September 1991

Wyatt & Associates 21 Custance St, FARRER
PO Box 705 MAWSON

ACT 2fJ07 Australia
Phone/Fax 06-2863519



•

•

130424

Table of Contents

Summary

Table of Contents

List of Tables

List of Figures

List of Plates

1 Introduction 1
1.1 March 1990 Data 1
1.2 January 1991 Data 1
1.3 June 1991 Data 2
1.4 Drilling and Geology 2

2 Magnetic Interpretation 3
2.1 Magnetic Properties 3
2.2 Data Processing and Presentation 3
2.3 Modelling 5
2.4 Linear Anomalies 10
2.5 Major Magnetic Sources 11

3 Conclusions 24

4 Recommendations 25

5 References 26

List of Tables

1 Diamond drillhole locations 2

2 Modelled body characteristics 6



•

•

•

13042~i

List of Figures

Note: Figure 1 shows the location of-all lines of magnetic stations
The remaining Figures show only data from the area between

355500 and 357500 mE and between 5360000 and 5361500 mN.

1 Sylvester survey grid 1:20000 scale 4

2 Observed magnetic field, 50 nT contours, 1:10000 scale 7

3 Calculated magnetic field, 50 nT contours, 1:10000 scale 8

4 Residual magnetic field, 50 nT contours, 1:10000 scale 9

5 Observed and modelled profile 5600 mE, 1:5 000 scale 12

6 Observed and modelled profile 5800 mE, 1:5000 scale 13

7 Observed and modelled profile 6000 mE, 1:5000 scale 14

8 Observed and modelled profile 6200 mE, 1:5000 scale 15

9 Observed and modelled profile 6400 mE, 1:5 000 scale 16

10 Observed and modelled profile 6600 mE, 1:5000 scale 17

11 Observed and modelled profile 6800 mE, 1:5000 scale 18

12 Observed and modelled profile 7000 mE, 1:5000 scale 19

13 Observed and modelled profile nOD mE, 1:5000 scale 20

14 Observed and modelled profile 7300 mE, 1:5 000 scale 21

15 Observed and modelled profile 7400 mE, 1:5 000 scale 22

16 Observed and modelled profile 7500 mE, 1:5 000 scale 23

List of Plates

1 Observed, calculated, and residual magnetic fields,
100 nT contours, 1:20 000 scale 27

2 Profiles -lines 5600E, 5800E, 6000E 1:10 000 scale .-28

3 Profiles -lines 6200E, 6400E, 6600E 1:10 000 scale 29

4 Profiles - lines 6800E, 7000E, nOOE 1:10 000 scale 30

5 Profiles -lines 7300E, 7400E, 7500E 1:10 000 scale 31



•

•

•

13042C

Summary

This report describes modelling of ground magnetic data obtained over the Sylvester
and Tenth Legion grids, near Zeehan in western Tasmania. Drill holes SY005 and
SY009, beneath one of the main magnetic anomalies, intersected magnetite skarn
and massive pyrrhotite between about 380 and 560 metres depth.

Magnetite was modelled using a susceptibility of 1.0 S1 units and a remanent
amplitude of 50 amps/metre in the same direction as the Earth's field. Pyrrhotite
was modelled using a susceptibility of 0.3 S1 units and remanent amplitude of 115
amps/metre.

Modelling has indicated that a substantial part of the magnetic anomalies can be
explained by magnetite and pyrrhotite bodies intersected in drillholes SY005 and
SY009, and by their inteTreted extensions to the west. The bodies are interpreted
to have near vertical (75 north) dips and dimensions of a few tens of metres by a
few hundred metres, and with substantial down-dip extent.

Drilling should aim to better define the extent of any mineralisation associated with
the main magnetic sources. The tops of the interpreted pyrrhotite bodies are at
depths of 240 metres (in the east) to 360 metres (in the west), with the eastern edge
centred at 357500 mE, 5360750 mN and the western edge centred at 356250 mE,
5361080 mN.

The model is very dependent on the measurements from a single pyrrhotite sample.
Analysis of additional oriented samples of pyrrhotite may be necessary to further
improve control on the model.
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1 Introduction

This report describes modelling of ground magnetic data obtained over the Sylvester
grid, near Zeehan in western TasmaI1ia. The ground survey forms part of follow up
work to a helicopter magnetic survey over the Zeehan and Renison areas (Wyatt,
1990).

The data were collected by Brendan Stedman of Highland Geophysics for RGC
Exploration during March 1990, January 1991, and June 1991. The station spacing
was five metres. Line spacings were 100, 200, and 400 metres.

An earlier report (Wyatt, 1991) described physical property measurements made on
drill core and modelling of the ground magnetic data obtained during March 1990
and January 1991. This report refines and extends the earlier work by incorporating
the results from subsequent drill holes and the June 1991 magnetic data.

2 March 1990 Data

The data collected in March 1990 were from north-south lines 200 metres apart.
They were modelled by the author on May 14 1990 to indicate the location of the
source of the main anomaly. The modelling was carried out with no indication as to
physical properties or other source parameters. The main anomaly was modelled as
an ellipsoid (1000 metres long, 450 metres thick, 700 metres down dip, strike 110°,
dip 60° south, with top at 357278 mE, 5360889 mN, depth 140 m). This body
provided a reasonable fit to the main anomaly. A residual anomaly was modelled as
a smaller ellipsoid (400 metres long, 200 metres thick, 80 metres down dip, strike
70°, dip 700 south, with top at 357600 mE, 5360970 roN, depth 30 m). Susceptibili­
ties of the ellipsoid bodies were 0.11 and 0.04 SI units respectively.

2.1 January 1991 Data

The ground magnetic data acquired in January 1991 comprised additional lines
between the original ones spaced 200 metres apart, and extended some lines (at 400
metre line spacing) further to the north.

To assist in the magnetic interpretation, susceptibilities were read every 2 metres
along core recovered from drill holes SY003, SY004, and SY005.

Oriented samples were obtained from the magnetite and pyrrhotite zones in SY005
to measure magnetic properties (remanence) in more detail.

Magnetite was modelled using a susceptibility of 1.0 51 units and a remanent
amplitude of 50 amps/metre in the same direction as the Earth's field. Pyrrhotite
was modelled using a susceptibility of 0.3 SI units and remanent amplitude of 115
amps/metre. The inclusion of susceptibility and remanence constraints radically
changed the position, attitude, and dimenSIOns of the magnetic sources from the
earlIer interpretation of part of the data.

Modelling indicated that a substantial part of the main magnetic anomaly can be
explained by magnetite and pyrrhotite bodies intersected in drillhole SY005. The
bodies are interpreted to have near vertical (80° north) dips and dimensions of a few
tens of metres by a few hundred metres, and with substantial down-dip extent.

Wyatt & Associates, 1991 Page 1
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2.2 June 1991 Data

During June 1991, the magnetic coverage was extended to the west over the Tenth
Legion extension of the Sylvester grid. Lines were spaced 200 metres apart,
between 355000 and 356800 mE.

2.3 Drilling and Geology

The collar coordinates and orientation of diamond drill holes are listed in Table I.
Projections of these drill holes (except SY002 which is about 200 metres north of the
northern end of line 8800E) are plotted on all relevant plan and profile views of
Figures 1 to 16.

Drill hole SY003 was drilled as a stratigraphic hole and to test a broad geochemical
anomaly. Drill holes SY004 and SY005 were drilled to test for tin at depth and to
test the interpreted magnetic sources (smaller and larger ellipsoid bodies respective­
ly). SY004 did not intersect any significant magnetic material. SY005 intersected
magnetite skarn between 429.1 and 507,4 metres, and massive pyrrhotite between
507.4 and 560.1 metres.

Drill holes SY008 and SY009 were drilled to test the extent of the mineralisation
intersected in SY005, based on the interpreted magnetic sources. SY008 did not
intersect any significant magnetic material. SY009 intersected massive sulphides
between approximately 380 and 400 metres, and magnetite-serpentinite skarn
between approximately 400 and 530 metres.

Surface mapping and interpolation from drilling indicate that the massive sulphide
mineralisatIOn is closely associated with the Balstrup Fault which separates shallow
dipping carbonates (to the south) from non-carbonates in the north (John Crossing,
personal communication).

Table 1 Diamond drillhole locations

Drillhole Collar coordinates (m)
AMG Local grid

Inclination Direction Total depth
(approx) (approx) (m)

SYOOI 357543 E, 5360204 N (approx) -660

SYOO2 358889 E, 5361368 N 58897 E, 61374 N -450

SY003 357786 E, 5360790 N 57785 E, 60764 N _500

SYOO4 357635 E, 5360854 N 57650 E, 60821 N _500

SY005 357201 E, 5360649 N 57200 E, 60600 N _53 0

SY008 57200 E, 60730 N _530

SY009 57400 E, 60930 N _75 0

•
Wyatt & Associales, 1991
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3 Magnetic Interpretation

3.1 Magnetic Properties

Susceptibility and remanence measurements from drill core were plotted and
described in the previous report (Wyatt, 1991).

3.2 Data Processing and Presentation

The data used in this study have been corrected for diurnal variation as recorded at
a base station. All data points are located at their nominal grid locations, and have
not been transformed back to absolute AMG coordinates. The error is several
metres and should be taken into account when comparing these data in detail with
other maps. The magnitude of the difference can be appreciated by reference to
Table 1. Ground elevation has been taken into account for magnetic modelling.

Figure 1 is a plan view showing the surface projections of the limits of each body,
and the location of each sixth data point along all survey lines. The observation
points are shown as '+' symbols.

Figures 2, 3, and 4 show the area bounded by 355000 and 357500 mE and 5360000
and 5361500 mN at 1:10000 scale. The figures show contours of observed,
calculated, and residual fields respectively. The residual plot also indicates the
location of the data points (every second point) used for the grid generation and
contour presentations.

Figures 1 to 16 show all drill holes and modelled bodies projected onto the ground
surface or onto the vertical plane of each individual section. Drill holes SY001,
SY003, SY004, SY005, SY008, and SY009 are labelled 1, 3, 4, 5, 8, and 9
respectively.

The reference point at the centre of the top of each body in the model is shown with
a '+' sign, and the coordinates, dimensions, orientation, and physical properties are
listed in Table 2.

Plates 1 to 5 are colour reproductions from a computer monitor. Plate 1 shows
contours of observed, calculated, and residual total magnetic intensity fields (25, 25,
and 50 nT contours respectively).

Plate 2 to 5 show observed and calculated magnetic profiles on lines 5600E to
7500E. On these Plates, the green profile represents the observed field readings,
the red profile the calculated field, the blue profiles are the components due to
individual bodies, and the brown profile is the I:\round surface. The field amplitude
scales are identical except on plate 2 where it IS 25 times larger than on the others.
These colour presentatIOns show similar information to Figures 5 to 16. They are
less quantitative but provide a better appreciation of the relative amplitudes of the
anomalies on adjacent survey lines.

Wyatt & Associates, 1991 Page 3
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3.3 Modelling

Most of the more prominent anomalies have been computer modelled to provide a
better appreciation of the shape and nature of their sources. It is stressed that the
models are not unique, and that various simplifying assumptions have been made in
terms of the geometries of the bodies employed in the models.

For the magnetic modelling, mean susceptibilities were determined by averaging the
readings from measurements made at two metre (or in some cases, one metre)
intervals on drill core (Wyatt, 1991). Remanent magnetic properties were assigned
using the results of Schmidt (1991).

Magnetite was modelled using a susceptibility of 1.0 SI units, with a Koenigsberger
ratio of 1.0 (remanent amplitude = 50 amps/metre), and with remanence in the
same direction as the Earth's field. It should be noted that this is equivalent to
disregarding remanence and doubling the susceptibility.

Pyrrhotite was modelled usin~ a susceptibility of 0.3 SI units, with a Koenigsberger
ratio of 7.7 (remanent amphtude = 115 amps/metre), and with remanence in a
downward direction to the south.

Data from all survey lines have been quantitatively interpreted using a 3­
dimensional modelling package (Almond, 1990). Units on all profile and plan plots
are kilometres (AMG) and nanoTeslas. The Earth's main field has been taken as
62371 nT amplitude, inclination -72.4°, and declination 12.7".

A constant regional of 300 nT has been removed from the observed field.

The results of the profile modelling studies are presented as Fi~ures 5 to 16. The
modelled profiles are oriented 'looking West'. Each of these figures comprises a
profile showing the observed and computed total magnetic fields and a cross section
showing all bodies having some effect on that profile and drill holes within about
100 metres of the line. The projections of the bodies are shown as 'wire frame'
representations, with the actual intersection of the profile plane shown as a shaded
area. The observations are shown as '+' symbols and the computed magnetic
anomaly field as a solid line. In some cases, anomaly components due to individual
bodies are also superimposed as solid lines, numbered with their respective body
numbers. The scales of most of the figures are identical to allow a better
appreciation of anomaly amplitudes and body dimensions. The exceptions are
profiles 5600E, S800E, and 6000E where the field amplitude scale has been
mcreased by a factor of 25.

Table 2 lists the J?arameters used to define each of the bodies used in the model.
The reference pomt is at the centre of the upper surface of the body. All distances
are metres. Susceptibilities are given in SI units. Remanence is m amps/metre.
Depths are in metres above sea level. The tops of all bodies are at (bodies 18 and
19) or above sea level. Dips are measured from the south (ie bodies 6 and 7 dip 75°
to the north). Bodies 10, 15, 23, and 24 have been assigned plunges of 3°E, 3°W,
5°W, and 3°W degrees respectively. In these cases, the bodies are interpreted to crop
out. The plunges reflect the variation in surface elevation along strike.

Wyatt & Associates, 1991 Page 5
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Table 2 Modelled Body Characteristics - Tabular Prisms

• No Reference point Strike Dip width length height Susc Remanence
mE mN masl deg deg m m m SI A/m Inc Az.

6 357242 5360830 40 104105 20 530 1550 .3 115 45 166
7 356234 5360800 46 104105 40 530 1650 1.0 50 -72 13
10 357750 5360978 240 80 90 10 750 40 .5 10 45 166
11 357500 5360580 270 95 90 5 1000 5 .5 10 45 166
12 358020 5361270298 o 90 8 8 30 5.0 150 -70 315
15 355576 5361167276 113 90 60 800 500 1.0 0 0 0
18 356577 5361006 0 104 100 15 650 1550 .3 115 45 166
19 356570 5360986 0 104100 25 650 1650 1.0 50 -72 13
20 356122 5360899202 104 90 20 150 1300 1.0 50 -72 13
21 355976 5360922 250 104 90 20 150 1300 1.0 50 -72 13
22 356502 5360682 79 104 95 20 550 500 1.0 50 -72 13
23 355800 5360940 280 90 90 15 390 200 1.0 0 0 0
24 355960 5360564 242 82 90 20 1100 50 .5 10 45 166

•

•
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3.4 Linear Anomalies

Body 11 represents a shallow linear feature whose anomaly is apparent on quite a
few lines. This is possibly cultural in origin (fence line?) or alternatively may
correspond to a fault trace or mafic dyke.

Body 10 is a linear feature, extending for about 750 metres. It is interpreted to have
a shallower source in the west. The anomaly shape varies on successive profiles
indicating substantial variation in source dimenSIOns or properties along strike.
Lines 7300E to 7600E indicate another adjacent but smaller anomaly of similar
wavelength, trending to 70°.

Body 24 represents a shallow linear source striking to 82°. This is parallel to and
almost colinear with body 10. It is suggested that these bodies represent the same
fault, possibly offset at about 356800 mE.

Wyatt & Associates, 1991 Page 10
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3.5 Major Magnetic Sources

The individual body profiles due to bodies 6 and 7 are plotted on Figures?? 10 to
IS, 17, and 18. These profiles illustrate the effect of the remanent magnetism in the
pyrrhotite (body 6). The bodies have very similar dimensions and orientation, but
the dominant remanent component in the pyrrhotite produces a substantial negative
anomaly which tends to cancel out much of the anomaly due to the magnetite. It
also produces a broader positive anomaly further to the south. The overall effect of
the pyrrhotite is to reduce the amplitude of the main anomaly and shift the peak to
the south. Thus any departure in the relative sizes of the two bodies (from that
indicated by the intersection in SY005) will have a substantial effect on the main
anomaly.

The magnetic anomaly, centred at 357500 mE, 5360800 rnN, has an amplitude of
about 1500 nT. Most of this anomaly can be explained by two bodies (6 and 7) with
magnetic properties and positions consistent with results obtained from drillholes
SY005 and SY009.

Bodies 18 to 22 have steep dips and similar strike to bodies 6 and 7. Body 18 has
the same magnetic properties as those attributed to the pyrrhotite (body 6), while
the other bodies have the same magnetic properties as the magnetite (body 7). The
tops of these bodies is greatest for bodies 18 and 19, and decreases to the west. The
configuration of the interpreted bodies suggests that the bodies of most interest C
and 7) are downthrown on the western side of a fault which trends about 15° east of
north. One or more parallel faults are also suggested between the western end of
bodies 18 and 19 and the outcropping serpentinite (body 15). The interpretation of
these faults is based mainly on the interpreted depths and is limited by the 200
metre line spacing.

The anomaly on lines 6400E, 6600E, and 6800E is of lower amplitude but wider
than the anomaly over bodies 6 and 7. This is accommodated in the model by
making bodies 18 and 19 deeper, and by including an additional body (22) with the
same properties as the magnetite-serpentinite skarn.

Because of the substantial short wavelength noise and interference from
neighbouring anomalies, the dependence on magnetic property measurements in
hole SY005, and because the magnetite and pyrrhotite bodies tend to cancel each
other, the interpretation of bodies 6, 7, 18, and 19 should not be considered to have
been made with a high degree of confidence. It is recommended that the model be
reviewed when better control is available from drilling, with the view to better
defining the bodies and analysing any residual anomalies.

Body 15 corresponds with outcropping magnetite-serpentinite on the Tenth Legion
Fault. The model attempts only to define the very gross characteristics as there are
problems with the observed magnetic field measurements in these areas of very high
gradients.

Body 23 represents a smaller outcropping source of high susceptibility, presumably
more magnetite-serpentinite.

Body 12 is very strongly magnetic and interpreted to occur at the ground surface. It
is probably either a cultural feature, or an outcropping skarn.

Wyatt & Associates, 1991 Page 11
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4 Conclusions

Additional ground magnetic measurements and drilling information have been used
to refine and extend the magnetic sources interpreted from earlier model studies.

The model is very dependent on the measurements from a single pyrrhotite sample.
Analysis of additional oriented samples of pyrrhotite and magnetite sources may be
necessary to further improve control on the model.

Modelling has indicated that a substantial part of the main magnetic anomaly can be
explained by magnetite and pyrrhotite bodies intersected in drillholes SY005 and
SY009. The bodies are interpreted to have near vertical (75° north) dips and
dimensions of a few tens of metres by a few hundred metres, and substantial down­
dip extent. The top of the interpreted pyrrhotite body is at depths between 240 and
360 metres, witb the eastern edge centred at 7500 mE, 60750 ruN and tbe western
edge at 6250 mE, 61080 ruN. The western part of the anomaly could be tested with
a drill hole near line 6600E, designed to intersect the body at a deJ?th of about 300
metres. As the interpretation suggests a steep dip, a shallow mclined hole is
recommended.

A linear anomaly trending to 800 has been defined on several survey lines and is
interpreted to represent a tabular body with width 10 metres, height 40 metres,
depth 60 metres.

•
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5 Recommendations

1 Further drilling should aim to better define the extent of any mineralisation
associated with the magnetic sources (bodies 6, 7, 18, and 19). The extent of the
interpreted pyrrhotite body should be initially tested by drilling an inclined hole
near line 6600E to intersect the body at about 400 metres depth.

2 Further refinement of the magnetic model should be undertaken when
additional information becomes available from drilling, magnetic rock property
measurements, and other work.
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Plate 1 Observed, calculated, and residual magnetic fields, 100 nT contours
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Plate 2 Profiles - lines 5600E, 5800E, 6000E 1:10 000 scale
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Plate 3 Profiles -lines 6200E, 6400E, 6600E 1:10000 scale
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Plate 4 Profiles -lines 6800E, 7000E, 7200E 1:10000 scale
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Plate 5 Profiles - lines 7300E, 7400E, 7500E 1: 10 000 scale

Wyatt & Associates, 1991 Scm Page 31



•

•
•

•

APPENDIX 5

Magnetic properties of Magnetite/Pyrrhotite skarns,

Sylvester Prospect, Zeehan, Tasmania

130458



•

130459

MAGNETIC PROPERTIES OF MAGNETITE/PYRRHOTITE SKARNS, SYLVESTER
PROSPECT, ZEEHAN, TASMANIA• P.W. Schmidt
CSIRO Division of Exploration Geoscience
PO Box 136, North Ryde, NSW
AUSTRALIA 2113

Executive SUlIIlIIary

This study has demonstrated that magnetite and pyrrhotite

bearing skarns from Sylvester prospect at Zeehan, Tasmania, are

strongly remanently magnetised. Some magnetite is coarse

)

grained and therefore magnetically soft, having a high

susceptibility of over 100000 ~G/Oe (or 1.25 SIlo Anisotropy

of susceptibility of all samples is not sUfficiently large to

warrant its inclusion in modelling. The magnetite remanence

)
has been reset during drilling and would most probably be

aligned with the Earth's field in the skarn. The magnetite

... bearing samples possessed Koenigsberger ratios (Qs) of about 1.

This can therefore be modelled by enhancing the susceptibility
)

by a factor of 2. The pyrrhotite bearing sample possessed a

,
stable and intense magnetisation with a declination of 166'

(AMG) and an inclination of 45'. This sample has a Q of 7.7.

Depending upon the relative abundances of fine and coarse

grained magnetite, and the relative importance of magnetite and

pyrrhotite, the high susceptibility of the magnetite (augmented

by its soft remanence) or the oblique and intense remanence of

the pyrrhotite may dominate the magnetic signature of the

skarn. In any case, it should not be expected that the

•
measured susceptibilities alone would account for the magnetic

anomaly amplitude .
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1.0 Introduction

~ Magnetite/pyrrhotite rich rocks occur in skarns at RGC'S
Sylvester prospect at Zeehan, Tasmania. A study was instigated
by Stephen MUdge to determine their magnetic properties, in
particular their natural remanent magnetisations (NRMs). Four
samples were collected from oriented drill core SYL005 for
analysis. Depths of samples are:

#1 is from 427m to 427.1m
#2 is from 455m to 455.1m
#3 is from 463.75m to 463.85m
#4 is from 471.4m to 471.6m

Each sample was cored and sliced in the laboratory to provide
three or four oriented specimens, each nominally 2.5cm diameter
and 2.2cm height, this being the best cylindrical approximation
to a sphere.

2.0 Results and Discussion

2.1 Natural Remanent Magnetization

)

)

•

~

~

•

The samples possessed strong to very strong natural remanent
magnetizations. Specimen NRM directions are plotted in Fig. 1
along with directions after 300 Oe. The vector means for
specimens from each site are listed in Table 1. While sample 1
and 2 possess moderately strong remanences, sample 3 and 4 are
extremely magnetic (almost 80 mG, or 80 Am-1 ). The finer
magnetite of samples 1 and 2 were less intensely magnetised
than the very coarse (>1mm) magnetite of sample 4.
Samples 1, 2 and 4, i.e. those that appear to be mainly
magnetite bearing, are magnetised in the uphole direction, to
the south and up. This suggests that these samples have been
affected by the drilling process and their NRMs are what has
recently been dudded drilling induced remanences (DIRs). Such
magnetisations are soft and are probably piezoremanent
magnetisations (PRMs) resulting from the release of stress in
the presence of a magnetic field deflected up the drill string.
Soft magnetisations are usually aligned with the Earth's field
prior to disturbance during drilling.
The mean NRM of sample 3 is to the south and down, and appears
to be carried by pyrrhotite. This remanence has not been
affected by the drilling and is directionally (r~asonably)

stable during AF cleaning. The NRM directions of the three
specimens of sample 3 are scattered, although they are all
directed southerly and down and become slightly shallower at
300 Oe (Fig. 1c) when their intensities are much diminished.

2.2 Susceptibility and Anisotropy

The magnetic susceptibility and anisotropy of magnetic
susceptibility (AMS) of the specimens were measured to
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determine the magnetic fabric which reflects the tectonic
history of the rock and may be important for magnetic
modelling. The principal axes of the susceptibility ellipsoids
from each sample are listed in Table 2. The directions of the
maximum axes are considered to be parallel to the direction of
lineation, while the directions of the minimum axes represent
poles to the magnetic fOliation which is thought to reflect
cleavage.

Sample 1 possessed moderate anisotropy (6%) with a
northeasterly and down lineation.
Sample 2 showed a similar level of anisotropy as sample I, but
with a better developed foliation dipping to the southwest.
Sample 3 showed 8% anisotropy but with no consistency between
specimens.
Sample 4, although having a higher anisotropy than the other
samples (13%), also shows no consistency in orientation.
None of the samples have anisotropies sufficient to warrant
their inclusion in magnetic modelling.

~ palaeomagnetic Cleaning

Representative results of stepwise thermal cleaning are plotted
on orthogonal projections of the measured magnetization vectors
(Fig. 2). These plots allow both the direction of, and the
intensity of, magnetizations removed during cleaning to be
visualized.

The magnetite bearing samples (1,2 and 4) each move away from
the up hole direction to a steep up direction. That is, the
stable component carried by magnetite is almost vertically up.
This is reminiscent of the Cretaceous geomagnetic field for
Tasmania and may be reflecting a thermal event during initial
rifting between Australia and Antarctica. Magnetic
overprinting of passive margins has been found elsewhere and is
also related to fission track annealing. Nevertheless, it is
thought that the remanence of the magnetite bearing samples
would be dominated by the soft component, which would be
aligned with the Earth's present field ( dec = 12.6·, inc =
-72.4·, intensity 62541 nT).

Sample 3, the pyrrhotite bearing sample, changes direction only
a little, and the initial scattering of the directions is
retained. This indicates that the magnetisations are stable,
and if we can assume that the mean is a reasonable average then
the magnetic properties of the pyrrhotite is dominted by this
southerly down remanence.

~ Representative Properties~ and ~

The remanence of the magnetite bearing samples would be
expected to have a declination of 12.6', an inclination60f
-72.4' and an intensity ranging from 3000 ~G (3002XIO­
emu{cc, 3 Am-I, 300 "gamma") to 80000~G (80000xI0- emu/cc , 80
Am- , 8000 "gamma"). The finer magnetite of samples 1 and 2
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•
were less intensely magnetised than the very coarse (>1mmj
magnetite of sample 4. Induced magnetizatiog (kH) also varier
with grain size from about 250d ~G (2500~10- emu/cc, 2.~ Am- ,
250 "gamma") to about 78000~G (78000x10- emu/cc, 78 Am- , 7800
"gamma") practically in the direction of the Earth's field,
i.e. dec - 12.6', inc - ~72.4·.

in the cgs system:Note that to calculate induced magnetisation
kH - 125000 ~G/Oe x 0.625 Oe - 78100 ~G
while in SI:
kH - kB/~o - 157090X10-5 SI x 62500 nI / ~o
x 62500 / (4HX10- ) nAm-1 ) - 78.1 Am- - 157000X10-5 SI

)

•

•
These values correspond to an Koenigsberger ratio (J/kH) of
about 1.

Likewise values can be calculated for the pyrrhotite sample
using a remanent intensity of 77000 ~G, a susceptibility of
16000 ~G/Oe, yielding a Q of 7.7.

3.0 Conclusion

The magnetic properties of the skarn at Sylvester prospect are
dominated by remanence. Because the remanence of the magnetite
is soft and probably aligned with the Earth's field direction,
the susceptibility should be enhanced by a factor of 2 when
.modelling the magnetics.

The pyrrhotite sample has a Koenigsberger ratio of 7.7,
indicating that its southerly and down directed remanence
dominates the magnetic properties of the pyrrhotite bearing
skarn.

) The overall magnetic properties of the skarn would depend on
the relative abundances of the different grain sized
magnetites, and the relative abundances of magnetite and
pyrrhotite. In any case, susceptibility alone would be

• inadequate to model the magnetics over the skarn.

t

..

•
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Table 1 Vector Mean Natural Remanent Magnetization

4

sample n Declo) Incl o ) IntluG) aluG)• 01 4 186.2 ":60.9 3299 2552

02 4 222.8 -57.0 3316 1583

03 3 165.8 45.8 77486 •
04 3 162.9 -54.1 79637 15377

Int - intensity (1~G = 1mAm-I ) , a - standard deviation
Specimens from sample 3 had intensities ranging from 72000~G to
195000~G, rendering the standard de~iation meaningless (note
that the 77486~G given above is the vector mean intensity).

Table 2 Tensor Mean Anisotropy of Magnetic Susceptibility
)

site n Dec(o) Inc(o) Int(~G/Oe) A bulk

01
) Max 4 68.2 63.4 5584 1.06 5394

Int 4 218.6 23.6 5337
Min 4 313.8 11.7 5262

• 02
Max 4 297.1 6.4 1974 1.07 1919
Int 4 192.6 65.9 1945

) Min 4 29.8 23.2 1838

03
Max 3 296.2 7.6 17063 1.08 16394

• Int 3 204.1 15.5 16351
Min 3 51.4 72.6 15769

) •04
Max 3 55.4 2.9 124654 1.13 116371
lnt 3 324.3 20.2 114250
Min 3 153.1 69.6 110211

•

•
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Figure 1. Stereographic projections of natural remanent
magnetisation directions and directions after 300 Oe .
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Figure 2. stereographic projections, orthogonal and
demagnetisation plots of natural remanent magnetisation (NRM1.
Full (open) symbols plot on the lower (upper) hemisphere •

•
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APPENDIX 6

An interpretation form of Heemskirk Granite,

Zeehan EL 42/87.

130472
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SUMMARY

Review of extant gravity data in the Zeehan area has enabled
some refinement of previous models and concepts of the form of
the Heemskirk Granite in the region between its exposure at Mt
Agnew and the township of Zeehan.

This interpretation, although limited by assumptions concerning
the bulk properties of the Oonah Formation and the scale and
nature of the syncline of Lower Palaeozoic rocks east of Zeehan,
has defined several definite elements of the granite form.

I
I
I
I
Ie
I
I
I
I

•

,

There is a clear correlation between granite form and many
observed fault and fold patterns across the licence area. It may
be inferred that the granite has been affected by, and modified
high level manifestations of, pre-existing fractures.

There is also a positive association with known mineralisation,
particular forms of the granite and those structures which
presented primary controls on intrusion. Some of these are not
obvious in surface mapping which may not distinguish them due to
existence of other faults, or due to their modification upon
intrusion or deformation.

The granite within the area is ribbed; two sub E-W features
extend from exposure to the west, and one N-S rise forms a shelf
b~neath the Zeehan mineralised field. The location of this rise
and "the Zeehan Syncline may have been controlled by a pre­
existing N-S structure. In general, however, the granite is
relatively smoothly formed and few cupola or wall abnormality
sites or fractures can be inferred. Those which have been
identified should be matched with known distributions of
carbonates.
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INTRODUCTION

EL 42/87, Zeehan, is located immediately west of Zeehan township
in western Tasmania. It includes the town (see Figure 1).

This important mineralised
which have been previously
deposits, such as that at
but which are undeveloped.

area contains an ·array of deposits
worked. It also includes some tin

Queen Hill, which have been defined

This. report examines the gravity data within this area in order
to provide a more refined and specific description.

Previous interpretations of more regional and indicative nature
have been reported which demonstrate the efficacy of this
approach. These were summarised in Chapter 14 of Leaman &
Richardson (1989a). Figure 2 presents the net conclusion of this
previous work which shows that the granite was inferred to
shelve eastward toward Zeehan at depths less than 2 to 4 km.
This diagram suggests the general relationship between
mineralisation and granite shelf but does not provide any
specific guidance for prospect or EL evaluation.

The gravity data used were obtained from the state gravity data
base (TASGRAVj maintained by the Department of Mineral Resources
and Energy. Map 1 presents a compilation of this data for the
area centred on the licence. All Bouguer reductions include a 22
km terrain correction and use of crustal density 2.67 gm/cc. The
nominal station spacing is about 400-500 m and stations are
shown in Map 2.
Map 2 presents the residual gravity field after removal of the
deep crustal and oceanic components as defined by Leaman &
Richardson (1989b). This presentation provides a normal
relativity of response patterns free of regional gradient
distortions and forms the basis for the present interpretation.

I
I
I
I

-.
I
I
I
I

•

•

In
and
the

order
the

west,

to understand the relationships between these deposits
Devonian Heemskirk Granite, exposed a few kilometres to
gravity data have been reviewed and interpreted.
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INTERPETATION

4It ROCKS AND ROCK PROPERTIES

No specific study of rock properties has been undertaken in
order to provide the present interpretation. All work has been
referenced against the geological maps of Blissett & Gulline
(1962) and the recent compilation by RGC Exploration (presented
as a base to some figures).

I
I
I
I
14It
I
I
I
I

4It

•

Late Precambrian rocks of the Oonah Formation are exposed
across much of the area. These include carbonates and various
other sediments but are intensely deformed and faulted. A gross
anticlinorium extends E-W across the area. Oonah structures and
distribution is truncated in the east by extensive faulting and
a large syncline with a N-S axis. The core of this st,ucture
includes Devonian units and the oldest parts of the limbs
include Cambrian rocks. The association between structures and
these rock suites is more complex along the southern margin of
the EL.
Leaman (1986), and Berry and Crawford (1988), have suggested
major thrusts within this association of structures. Eastward
translation of the Oonah Formation across a large part of the
Lower Palaeozoic sections was implied by Leaman (1986).

Nomi~al rock properties based on general experience of the
exposed materials have been employed but tested against the
controls afforded by the magnitude of anomalies across the
granite boundary exposed west of the EL.
Line 5362 (Figure 14) provides an example of these tests to
suggest that the appropriate bulk contrast between granite and
Oonah Formation - as a package - is of the order of 0.12 gm/cc.
Since the bulk density of the granite is of the order of 2.61 to
2.63 gm/cc then the implied bulk density of the Oonah suite is
about 2.75 gm/cco This is consistent with sample determinations
obtained during the Mt Read Volcanics Project.
The Cambrian rocks are more variable but have not been
distinguished for this interpretation.
Ordovician, Silurian and Devonian rocks are also variable but
generally much less dense. Siliceous rocks may have densities of
2.5-2.55 gm/cc while carbonates may be 2.74-2.84 gm/cc.
Examination of Maps 1 and 2, however, shows that the bulk effect
is strongly negative showing that the bulk contrast for these
rocks as a group is much less than both the density of reduction
and the density of either the granite or the Oonah Precambrian
and Cambrian rocks.

There is considerable scope for re-assessment of the bulk
density chosen for these rocks and of review of particular
portions of the disrupted syncline. Bulk densities assumed lay
in the range 2.55-2.60 depending upon the exposed proportion of
Gordon Limestone.
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FEATURES OF GRAVITY FIELD

• Map 2
Figures
basemap.

displays
3 and

all the salient features of the gravity field.
4 present this map with and without a geological

I
I
I
I
I.
I
I
I
I

•

The gravity field is approximately two dimensional west of 361
000 mE although becoming increasingly negative as the granite
exposure is approached. The anomalies become positive to both
north and south but the effect is most pronounced to the south.
Distinct ribs may be observed at about 5362 and 5364 000 mN but
these are terminated near 359 000 mE.
Several small perturbations may be recognised in the field but
the significance of these is not immediately obvious. The most
marked occurs near Queen Hill and Sylvester.

The largest single feature in the field is associated with the
Zeehan Syncline. This N-S feature correlates directly with a
large part of the exposed syncline but the gravity field shows
that this pattern is far from simple. Major discontinuities are
evident which show that the rocks of the syncline, and the
structure itself, are strongly compartmentalised. A major fault
is evident near 363 000 mE, 5363 000 mN and extends SW for two
kilometres. This is the Brickfields Fault. The gravity response
to north and south of this structure shows that the Bell Shale
is much denser than all other rocks, except perhaps the Gordon
Limestone, since it only occurs to the south and there is a
marked reduction in anomaly.

Apart from the E-W and N-S trends noted above a number of other
trends may be recognised.
These trends, defined by marked gradients or distortions of the
field. can be seen to correlate closely with intensely deformed
portions of the area, or known fault systems (Figures 4 and 5).

• It will be noted that many gravity features are slightly rotated
and often only approximate mapped structure positions, or stress
a particular structure. Review of these relationships shows
which faults are significant regionally. An example of a
substantial structure which is not well exposed extends from WSW
of Sylvester across Zeehan (357, 5361 - 363 000 mE, 5363 000
mN). Some minor faults have been mapped within the syncline and
there is some concentration of folding and fold axis rotation
west of Queen Hill but the gravity field is definitive. All of
the minor structures indicated are impressions controlled by a
more fundamental feature which has also shaped the intrusion
from the west.
Several other examples of this type are evident and largely
explain some of the convolutions in folding and shapes of many
faults.
All the surface structures can be seen in this context to be
related to a small group of very large structures whose position
is only defined with any certainty using the gravity data .
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METHODS

An array of observed profiles was established based on Map 2.
These profiles were designed to provide a representative
sampling of semi-regional anomaly forms. The nominal line
spacing was about I km and may be contrasted with the nominal
station spacing of 0.5 km. This report represents a preliminary
interpretation which is also an order of magnitude upgrade of
previous interpretations. It is not an overinterpretation of the
data available.

The N-S and certain axial E-W profiles were then modelled using
simple two dimensional methods in order to scale the general
relief of the granite and estimate the order of the density
contrast between Oonah Formation and granite. This was achieved
by extending some lines westward to Mt Agnew (e.g., line 5362,
Figure 14). These simple methods were also used to test whether
the density contrast applied over considerable depths, say
greater than 3 km, and whether it was possible to model viably
using the granite density alone as a bulk reference.
The initial tests showed that a bulk contrast of about +0.12
gm/cc should be used between granite and Oonah rocks - although
some minor variations are permissible and likely. It was also
found that rocks with comparable densities extend to
considerable depth around the granite.

Since the form of the granite is irregular and generally
elliptical in two directions three dimensional methods must be
employed to generate reliable proportions for the form of the
granitic mass. Two dimensional methods are quite unreliable for
many E-W profiles. The information derived from 2D tests and
previous work was used to produce an initial 3D model which was
passed through six iterations to produce the solution offered in
this report.
Each .profile was examined after each iteration and tested for
consistency in both body geometry and curve fit parameters. The
latter provide a crucial test of model and assumptions and must
be consistent for all lines of the array. The difference between
the zero shift and the observed and calculated difference is a
measure of this and has been found to be about 14.5 mGal for
this data set. The deviation for best fits is about 0.3 mGal
which is close to the noise level in the data.
Note that a residual data set should yield a near zero
difference, not 14.5 mGal, and would if the density contrasts
were referred to the Bouguer density; viz -.06 gm/cc for granite
and +0.07 mGal for Oonah Formation. Modelling has been
simplified by using a single contrast.

Basic review of the profile set soon revealed the impact of the
syncline. This anomalous source generates large responses which
are not simply defined due to the presence of many distinct
units.' Since this study emphasizes the granite no more effort
was directed toward resolution of the sources within .the
syncline than necessary to generate an approximate "equivalent"
source for the effect. This is clearly a crude model which
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generally satisfies the anomalies observed but is not
geologically valid or true to all unit exposures. No structure
contour model of this source is included in this report since it
is a geophysical compromise and should not be used to control
geological sections. Some approximate indications of the scale
of the structure are indicated in Map 3 where the nominal base
of the Ordovician rocks is shown as a depth with respect to the
surface.

DISCUSSION

There is clearly scope for considerable refinement of this part
of the analysis but this would only be justified if the far
eastern edge of the licence area is found to contain important
or mineralised structures.

Line 357 000 mE (Figure 6).
This section samples the negative anomaly spines which reach out
from the granite exposures near Mt Agnew. The model shows that
these may, be due to a superimposed light granite phase or
alteration about the roof pinnacles of the granite since the
model is not especially sensitive to such forms. The relief
indicated is the minimum likely and the roof depth is the
maximum probable. The features generating the anomalies, whether
due to shallower and sharper spines of the main mass, or cap
alteration, are very abrupt and could be expected to be
associated with mineralisation according to the concepts shown
in Figure 20 were suitable host rocks present. The "Doric" mine
is in such a cap position.

Eleven profiles of the profile array established to evaluate the
gravity field and define the form of the Heemskirk Granite in
this area are shown in Figures 6 to 16. All granite profiles
shown represent the current status of the 3D model. Further
refinement of this model (Map 3) is not justified until some
control is established within the study area, or the contrast
assumptions can be significantly revised.
As noted above there is scope for review in the vicinity of the
syncline since the responses of both granite and syncline may
locally overlap and these may not have been properly separated.
This may be achieved by fuller modelling of the syncline and
contrasting various elements of this structure with the granite
response. This cannot be justified in a preliminary study since
this process would require more time than allocated to the
present work. Most of the conflict and ambiguity lies east of
the EL in any event.

between the Murchison
not possible without

separately in order to indicate
issues and targets implied in

Each profile has been discussed
the nature of the conflicts,
different parts of the structure.

(Any .evaluation of the granite form
Highway and Renison, and Zeehan, is
considering and resolving these issues)

•

•

I
I

I
I
I
I
I.
I
I
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The more
reflects
sources
probably
Crawford

anomaly at 5365 000 mN is very localised and no
can explain it. A local dolomite or mafic unit would
and the locality should be reviewed magnetically. It
that this represents a skarn around the edge of the

Line 360 000 mE (Figure 9)
This section is a more extreme version of line 359E. The granite
is narrower and more abrupt but lacking in protrusions.
Mineralisation appears to be associated with projections of the
(clearly) fracture controlled margins even though the crest of
the granite is a little more than 2 km deep.

Line 358 000 mE (Figure 7)
The irregular granite forms in the roof of the intrusion
higher relief at this easting and well defined.
mineralisation in the Sylvester-Comstock area is within 1
km of the nearest granite and both zones lies within a
intrusion fractures adjacent to fault conduits. Several
important fracture sites for fluid transfer are evident.

•

I
I
I
I
I.
I
I
I
I

•

•

positive deviation at the southern end of the profile
the mafic rocks exposed. The anomaly due to these

is small suggesting that the bodies are thin and
part of thrust structures as implied by Berry &

(1988) .

are of
Known

to 1.5
fan of
other

The positive
mapped unit
be required
is possible
intrusion.

Line 359 000 mE (Figure 8)
This section covers the flat roof of the granite at about 2 km
depth. The most important possible deviation in the solution
occurs at about 5360 500 mN where the observed field is more
negative than expected. The response correlates with the
southern margin of the granite and may indicate a limited
localised marginal spine. This area is mineralised. Part of the
effect is three dimensional due to the curl of a ridge spine
from the WNW (see Map 3, Figure 17).

No satisfactory solution could be found for the gravity field at
the northern end of this profile. The field appears more
negative than can be explained by granite alone unless it is
more extensive than the profile array suggests. Part of the
problem may relate to the coverage of stations - or the syncline
and its contents may extend into this region as an overthrust
block (see Leaman, 1986). This option has not been considered
further here but may be important prospectively since the
Ordovician carbonates may be present.

Line 361 000 mE (Figure 10)
The model generally satisfies the straightforward condition for
all rocks and the granite south of the influence of the syncline
rocks. The rocks of the syncline affect the section in a
peripheral manner but this has not been resolved. The negative
anomaly south of 5364 000 mN is anomalous. It cannot be related
to granite, nor any member of the Oonah Formation and rocks of
the syncline are east of it - unless this portion of the Oonah
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Formation overlies it in a thrust block. This type of structure
may well transform the prospectivity of this fault block since
the granite is not more than 2 km below surface.

The irregular and
5363 and 5365 000
syncline and the
faults.

more positive fit between the curves between
mN reflects the local influence of the nearby
particular units exposed along the marginal

Zeehan and the nearby mineralised field, however, lie within the
fracture fan defined by the southern margin of the granite. This
zone includes a positive anomaly which may be associated wit~

rocks of the Crimson Creek Formation.

Line 5362 000 mN (Figure 14)
This extended profile establishes the true relief of the
anomalous effect of the granite. It also shows that no simple
surface can account for the observed profile. The spines are 3D
effects required by all profiles and the areal distribution of
anomalies and can be correlated with many. important mineralised
sites - including Queen Hill.

Line 5360 000 mN (Figure 12)
This section samples the southern wall of the granite and
provides a good representation of the N-S rib which extends
south from Zeehan. The relief of this feature can be established
independently of the effects of the overlying synclinal rocks
due to information provided by the N-S profiles. The synclinal
model requires some local, high frequency modifications only.

Line 362 000 mE (Figure 11)
The issues posed by this section are an extreme version of those
discussed for line 361E. The section samples the syncline and a
general outline is suggested. Note that the scale of the
structure and any biasses introduced by different rock types
have not been fully assessed or modelled and small changes in
density balance can satisfy the various levels of the observed
data between 5363 and 5367 000 mN. .

of the granite
part of the

satisfactorily

wall
this
is

Line 5361 000 mN (Figure 13)
This section samples the top of the southern
and confirms the general low relief of
intrusion. The effect of the syncline
separated and not a problem.

•

I
I
I
I

I
I
I
I
I.

•

The observed profile includes two negative spikes which may
represent noisy data or near surface alteration. This cannot be
established with the present data density but it is interesting
that such features are associated with fracture projections or
granite corners and may reflect alteration zones.
The syncline effect is generally satisfied although the denser
Bell Shale portion is not fitted - but is apparent .

Line 5364 000 mN (Figure 15)
This profile samples the northern aspect of the granite ridge
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and is of generally low relief. The rib defined marks the
northern limit of the elongate cupola which underlies the Zeehan
field. No mineralisation is known at this northing but the
possibility should be reviewed.

The effect of the syncline is satisfactorily fitted using a
contrast of -0.2 gm/cc (implied density 2.54) in a zone lacking
Bell Shale. This suggests that the Silurian rocks dominate the
effective contrast of the syncline.

syncline effect is generally fitted although denser units
implied toward the eastern side of the structure.

Possible target zones based on fracture and cupola form
projections are suggested in Figure 21. The concepts used to
develop this zonation are indicated schematically in Figure 20.

Line 5366 000 mN (Figure 16)
This profile along the northern wall of the granite mass
complements that along the southern wall (Figure 12). The hammer
head style ribs which extend N-S beneath Zeehan are elongated
north and south of the main nearly E-W axis of the intrusion.
This is a primary feature and the syncline is inti~ately

dssociated with it. Structures controlling the location and
disposition of the syncline have also controlled intrusion of
the granite.

The association
shown in Figure

• Figure 19.

between granite form and surface geology is
18, ·and between model and structural trends in

interpretation of granite form has been summarised in Map 3
Figure 17. This clearly shows the ribs which extend eastward

exposure as well as the extended N-S axis near Zeehan, with
local crest. Mineralisation south of Zeehan along many of
faults adjacent to the syncline margin is clearly associated
extension of this primary rib. Fluids have been transferred

it into the faults adjacent to it.

The
and
from
its
the
with
from

The
are

I
I
I
I
I.
I
I
I
I

•
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CONCLUSIONS AND RECOMMENDATIONS

~ The present interpretation of gravity data in the Zeehan area
has established that a fat spine of Heemskirk Granite extends
eastward from exposures at Mt Agnew to Zeehan at depths little
more than 2 km below surface. The granite roof and walls are
irregular and contain at least two E-W spines and a N-S cross
rib. The latter crests beneath Zeehanitself and is clearly the
source for most mineralisation.

Refinement of the present interpretation is not generally
justified unless the model can be tested and densities
confirmed. Improvement is possible at the easting of Zeehan but
requires a comprehensive review of the effects and contents of
the syncline.
Isolated anomalies, such as that near Sylvester or 358/5365, may
repay more detailed survey in case these are due to fortuitous
location of the stations in materials which are not mafic but
mineralised. Some ground checking is also advised.

It is likely that part, possibly a large part, of the Oonah
Formation has been overthrust upon the Lower Palaeozoic rocks
now exposed only in the syncline. The fault block at 360 800 mE,
5363 500mN may be a case where the concealed rocks occur at
relatively shallow depths. If this concept is correct then the
distribution of surface rocks of the Oonah Formation and their
particular content of dolomites may present only part of the
prospectivity equation in this area since other carbonates may
be present beneath them. Any magnetic analysis must consider
this possibility since these concealed rocks will be much closer
to the granite and well inside its aureole.

Some relatively minor anomalous effects have been recogn~sed in
the data set. Some, negative, may be due to incomplete
correction but their association with critical granite shape
changes does suggest the possibility of localised alteration.
These sites, such as that near Queen Hill, are clearly worthy of
inspection and perhaps some minor infill to establish whether
the effect is real.
Other, positive, effects may also be important if mafic rocks
can be eliminated as sources. Comparative review of magnetic
data and matching of the granite forms with magnetic source
depths is recommended for this purpose and it may also identify
skarns.

I
I
I
I
I~

I
I
I
I

~

•

The form
cover of
at least
eastweard

of the granite east of Zeehan is uncertain due to the
low density rocks in a large syncline with a relief of
3 km. It is possible that the granite shelves gently

to depths of the order of 6 km.
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APPENDIX 7

Interpretation of down-hole geophysical results from the

Sylvester Grid, Zeehan, Tasmania .
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INTRODUCTION

1.1 The Sylvester grid, in the neighborhood of Zeehan in SW
Tasmania, is currently being explored for base metals by
R.G.C. Exploration Pty. Ltd. To date exploration has
consisted of geological and geochemical mapping, a
surface grid magnetometer survey, several diamond drill
holes; and most recently, a down hole Sirotem survey of
the drill holes SY2, SY3, SY4 and SY5.

1.2 Drill holes 513 and 515 both encountered sulphide
mineralisation at depth and the results from SY5 where
magnetite skarn and massive pyrrhotite were encountered,
is reconciled with the surface magnetic results by Wyatt
(1991). Wyatt (1991) has shown that the surface magnetic
anomaly which covers the approximate grid area 57000E
57750E, 60600N - 61300N, is caused by two separate
magnetic sources. These consist of (1) a tabular shaped
skarn body with high concentrations of magnetite and a
significant "reversed" remanent component; and (2) a
tabular shaped pyrrhotite body immediately north of the
skarn. Both magnetic sources have the approximate
geometric dimensions:-

Strike length 5e0m and strike - 76deg Grid.
Dip 80deg (to the north) and large 1500m dip length.
Width (thickness) of 30m to 50m.
Depth approx 250m, and
centred at approximately 57200E, 60900N.

The mineralisation encountered in drill hole 513
consisted of pyrite, base metal sulphides and some sparse
disseminated pyrrhotite. The rocks in the vicinity of 513
are essentially non magnetic.

Drill hole 514 was drilled to 343m without intersecting
any mineralisation.

Drill hole 5Y2, to the NE of drill hole 513, intersected
5 metres of sulphides at approximately 270m depth.

1.3 Drill holes 512, 513, 5Y4 and 515 were logged with a down
hole 5irotem system by Mc5kimming Geophysics during
February 1991. The aim of this work was to locate any
significant missed conductors which may exist in the
vicinity of these drill holes.

One short surface traverse, denoted as the "costean
traverse", was surveyed with the 5irotem system. This
line was coincident with a surface costean and both
vertical (Hz) and horizontal (Hx) components were
recorded using a rectangular transmitting loop located to
the east.

1



1.5 Drill hole 5Y4 was electrically logged with the
parameters Induced Polarization and Apparent resistivity,
by the N.5.W. Mines Department using closely spaced in­
hole electrodes. That work was undertaken as part of a
larger survey on behalf of B.G.C. Exploration Pty. Ltd.
in the Zeehan area. Drill hole 5Y3 was similarly logged
by that organization but produced flat results which are
thought to be the result of an instrument malfunction.
The drill hole of prime interest i.e. 5Y5 was not logged
with this technique .

FIEI,D and INTERPRETATION METHODS

. .

~bl

•

• 2 .

1.4 Figure 1, the locality plan, illustrates the
positions of all transmitting loops, the Costean
and the surface projections of drill holes.

130516

surface
traverse

•
••

2.1

2.2

The down hole Sirotem system employs a flexible,
cylindrical, receiving coil which, when attached by
multi-conductor cable to the surface instrument, records
the secondary transient magnetic field strength generated
by a surface transmitting loop. The induced voltage
measured in this coil represents the secondary magnetic
field vector oriented along the axis of the probe; i.e.
the probe measures the field component parallel to the
drill hole axis.

Each drill hole was logged several times with a different
surface transmitting loop being used for each separate
run. Various 200m x 200m surface Loops were used for
logging the drill holes and the positions of these loops
are illustrated on Figure 1 .

The contractor has furnished the results in the form of
profiles of secondary induced voltage (in micro
volt/Ampere) vs. borehole, depth. These results are
plotted using a vertical logarithmic scale with both
positive and negative axes and an interim linear section
which encompasses the zero line. All these plots can be
found in the appendix.

•

2.3 At the commencement of the survey various possible
surface loop positions were formulated for each drill
hole and numbered, with a separate numbering system for
each drill hole. As some of these loops were not used
and others were used for two or more different drill
holes the surface loop not~tions for the field results
are confusing and possibly ambiguous. For the purpose of
this report therefore, surface loops used in the survey
have been renumbered so that each loop has a unique ID.
(Figure 1).
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The relationship between the field numbers and the new
numbers of Tx loops is listed below:-

•q;

•

•

Drj 11 Hole

5Y2

5Y3

5Y4

5Y5

Tx Loop No (Fjg 1 )

11
12

4
6
8
9

10

6
7

,
•
2
3
5
6

Field Tx Loop
ID (McSlrjmmjngl

6Y2-,3
5Y2-5

5Y3-2
5Y3-5 & 5Y5-4

5Y3-4
SY3-6
5Y3-3

5Y5-4
5Y3-1

5Y5-5
5Y5-2

5Y3-8 & 5Y5-6
5Y5-1
5Y5-4

•
•

•

,

2.4 Down hole TEM results depend upon the existence or not of
electrical conductors; the relative positions in space of
the Transmitting (Tx) Loop, the conductor and the
borehole; and the size - conductivity properties of the
conductor as well as the host rocks.

'In-hole' conductors, that is conductors which have been
intersected by the drill hole and therefore encompass it,
will give rise to positive or sometimes dipolar (positive
+ negative) anomalies due to the relative spatial
geometry of the Tx loop and the 'in-hole' conductor.

"Off-hole' conductors, that is conductors which are in
the vicinity of the drill hole but have been missed, will
give rise to predominantly negative and sometimes dipolar
anomalies. In some situations where the conductor
orientation, is at a low angle to the bore hole 'off­
hole' and 'in-hole' anomalies may be confused,
partic1llarly for small bodies. In general however, a
predominantly negative anomaly indicates an 'off-hole"
conductor and vice-versa.

Magnetic and electric fields induced within a conductor
by the primary transmitting field generally shrink
towards its centre with increased delay time of the
recorded secondary TEM field. Because of this phenomenum
'in-hole" anomalies at early or medium delay times can
flip to "off-hole' anomalies at late delay times due to
the migration of eddy currents towards the conductor
centre or towards the conductive centre of the conductor.

3



•

•

•
•

•

•

2.5

2.6

130518

Interpretation of the Sylvester TEM data has incorporated
both a qualitative and quantitative approach. Defining
approximately the position, size and orientation of
anomalous conductors from the data involves reconciling
the expected or modeled result with the borehole profile
data as well as expected variations related to different
Tx Loop positions, with the corresponding field results.

A simple rectangular current filament model has been used
for quantitative anomaly matching. For each theoretical
model the amplitude ratios of the model anomaly for
different Tx loop positions has been calculated and
compared with anomaly amplitude ratios measured or
estimated from the field data. This forward approach,
has been used to interatively home in on the most likely
position, attitude and size of interpreted conductors.
The derived result however remains ambiguous because of
a) the finite number of Tx loops used, bl the large
number of variable parameters, c) the simplifying
assumptions of model geometry and d) the one-dimensional
nature of the field result. A significant improvement in
the confidence of the interpretation would be achieved if
surface grid TEM coverage were available.

Various rectangular current filament models have been
interpreted from the Sirotem results and their respective
geometries are illustrated as a surface projection on
Figure 2 and as cross sectional projections on Figures
SY3-3 and SY5-2.

The contractors method of data presentation is often used
and has the advantage of illustrating a large amount of
data on a single profile plot. The result however in
anomalous zones, is a complex arrangement of highs, lows
and migrating (with channel delay time) zero cross overs.
To simplify the data presentation and to provide a more
direct comparison of different Tx loop results for a
single drill hole, the results from drill holes SY3 and
SY5 have been partially reproduced using a linear voltage
scale. Two time delay channels have been (arbitrarily)
chosen; channel 15, delaytime 13 milliseconds (m.S)
representing a mid-time response and channel 25, delay
time 55m.S., representing a late-time response.

For drill hole SY3 the drill hole profile result is
shown as a linear plot for each surface Tx loop used for
channel 15 on Figure S3/C15 and for channel 25 on Figure
S3/C25. The equivalent results for drill hole 5Y5 are on
Figures S5/C15 and S5/C25 (resp).

4



3.1.1 This drill hole has been electrically logged with the
N.S.W. Mines Department logging system. The parameters
recorded are induced polarization and apparent
resistivity using a (small) in hole, 4 electrode, dipole­
dipole array. The dipole size was 1m and the dipole
separation 1m. Hence the electrode configuration was
designed to measure the electrical properties of the
rocks in the immediate vicinity of the borehole (1m) and
not to locate off-hole bodies.

•

•

3.

3.1

130519
RESlJLTS and INTERPRETATION

Dloill Hole SY4.

The logs show the existence of t",o anomalies. One at 78m
- 84m indicates an apparent resistivity of 10 ohn.m. and
chargeabilities up to 50m.S. The other at 177m - 180m
indicates a similar apparent resistivity and
chargeabilities up to 30 m.S, The former anomaly is
within siltstone the latter within a thin mudstone layer.
Neither anomaly is explained by the geological drill logs
which recorded no sulphides in the hole. It is expected
that these two narrow anomalies represent thin bands of
graphitic shale within the sediments, graphite being
common in rocks of the Sylvester Grid.

•
•

•

The apparent resistivity log provides some possibly
useful information on the inherent or background
resistivity values of the sediments in this drill hole.
Material described as Arenite generally gives rise to
apparent resistivities of 200 ohm.m. to 500 ohm.m.
Siltstone resistivities are generally an order of
magnitude higher and mudstone is variable in an
approximate range 500 ohm.m. to 5000 ohm.m. In general,
material described as mudstone has an apparent
resistivity of several hundred ohm metres apart from two

• units, in the intervals 84m - 157m and 263m - 293m, which
have a value of about 4000 ohm.m. These units and their
distinctive (?) high resistivities may be useful
parameters for correlation purposes.

3.1.2 Sirotem logging of drill hole 5Y4 was carried out for two
runs using Tx loops 6 and 7. The results for loop 7,
which is south of the hole, are virtually featureless.
The results for loop 6, immediately 5W of the hole, show
a very broad and weak negative anomaly with a width of
the order of 200m. This broad anomaly can be readily
reconciled with the interpretation of the surface
magnetics (Wyatt 1991) and the results from drill hole
5Y5 to the west. Qualitative interpretation of the
anomaly indicates an 'off-hole' source conductor, about
130m to 180m from the drill hole. Approximately 150m
west of the drill hole is the interpreted eastern limit
of both the magnetic-skarn body and the massive
pyrrhotite body interpreted by Wyatt. The poor Loop 7

5
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result is due to poor coupling between that surface loop
and the conductive pyrrhotite.

Drill Hole 5Y3 + The Costean Traverse.

•

•

3.2.1 Non magnetic, pyritic, sulphides were recorded in this
drill hole from 148m to 155m and that intersection
correlates approximately with a short wave length TEM
anomaly centred at 170m depth. The TEM anomaly persists
with little change in character to late times (Figs.
S3/C15, 53/C25).

Drill hole 5Y3 was logged 5 times using Tx loops 4,6,8,9
and 10 and the narrow anomaly at 170m is similar for all
loops with the exception of the loop 8 result which is
reversed in polarity. This result is consistent with a
conductor adjacent to the drill hole with a (tabular) N/S
(approx.) orientation whereby the energizing field from
loop 8 is in the opposite direction, and hence polarity,
to that from loops 4,6,9 and 10.

The loop 8, channel 25 field results have been fitted to
a small rectangular current filament model (Model No 1)
which is very close to the drill hole (within 10m), has
the dimensions 80m length (N-5) by 20m width, a steep dip
and a plunge of 50 deg. to the north. This model appears
to represent a down dip extension of the drill hole
sulphide intersection which occurs at the uphole edge of
the anomaly response. The derived model result is shown
on Figure 5Y3-1 and the comparison of measured and
calculated amplitude ratios for the different Tx loops
are:-

• •

4
6
8
9

10

Amplitude
Measllred

0.12
0.32
1.0
0.35
0.15

Ratios
Calculated

0.07
0.29
1.0
0.18
0.25

•

These results represent reasonable agreement between
measured and calculated amplitudes considering the spiky
nature of the anomalies and thus inherent errors in
obtaining representative measured amplitude ratios.

The anomaly cause is clearly a small zone of sulphide
mineralisation with limited dip extent. The interpreted
North-South strike orientation suggests that the
mineralisation may be associated with fa'llting.

3.2.2 Early and mid time results for all Tx loops in the 5Y3
results show a broad positive anomaly centred at about

6
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350m. This feature is most obvious for the Loop 10
result (Fig S3/C15). The anomaly shape is similar for Tx
loops 8 and 9 but with a significantly lower amplitude.
For Tx loops 4 and 6 the anomaly is very weak or non
existent.

The positive 'inhole' response for Tx Loop 10 has been
modeled with a rectangular current filament (Model No.2)
which encompasses the drill hole. Relative induced
current amplitudes for the model compare favourably with
those measured from the data viz:

•
Tx Loop

4
6
8
9

10

Relative
Mea P. 1] red

0.09
0.13
0.37
0.28
1.0

Ampli tudes
CaJcllJated

0.013
0.08
0.32
0.21
1.0

3.2.3 This TEM anomaly changes to a predominantly negative
response at late times, as is evident in the channel 25
results (Fig. S3/C25). The anomaly has its largest
amplitude for Tx loop 8 and is poorly defined for Tx
loops 6 and 9, the loops most distant from the hole.

•
This modelling result, illustrated in
indicates a source geometry which is
equidimensional with a shallow dip towards
body size is of the order of 200m x 200m.

Figure SY3-1,
approximately

the east. The

• •

The late time (channel 25) TEM profile is interpreted as
a broad low with at least two higher frequency highs or
positive anomalies at 360m and 400m. This phenomenum is
interpreted as the overprinting of separate anomalies;
one a broad, negative, "off-hole' response the others
narrow, "in-hole' positive peaks. The separation of
anomalies in this way, fits with the earlier, channel 15
results (Fig 53/C15), where small high frequency peaks
are evident at 360m and 400m.

3.2.4 The SY3, Tx loop 8, channel 25, data has been fitted to a
re,:tangular current filament model (Model No.3) which is
relatively large (350m x 200m), is east of the drill hole
and has a shallow (20 deg) dip to the east (Figure 5Y3­
2). At a depth of approximately 300m this model can
readily represent a down dip extension of the 'in hole",
Model No.2.

•
The two component (Hz & Hx) TEM results from
Costean traverse have been incorporated
interpretation thus providing an additional
control. The surface profile can be fitted

7
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variety of significantly different geometries however the
derived result has been constrained by the drill hole
data plus the surface data as well as the objective of
deriving reasonable agreement between the measured and
calculated, relative anomaly amplitudes for the five
different surface transmitting loops, the results of
which are :-

To fit the surface costean traverse Hz and Hx profiles to
the final model (Figure 5Y3-2) required a lateral shift
of the field data of about 30m to the west. This
discreptancy is not significant considering that the
traverse position is known only approximately.

•
4
6
8
9

10

Amplitude
t!PBsllred

0. ·3
0.18
1.0
0.1(7)
0 ..3

Ratios
CalClllatpd

0.12
0.09
1.0
0.09
0.2

•
• •

3.2.5 The geological log of drill hole 5Y3 shows that the 'in­
hole' channel 15 anomaly and the 'off-hole' channel 25
anomaly at approximately 350m depth occur within a thick
section of unmineralised dolomite. The explanation for
the TEM anomalies may lie with a narrow fault logged at
360m. It is at this depth that the predominant narrow,
higher frequency, peak occurs and therefore the bulk of
both the interpreted 'in-hole' body and the later time
'off-hole' body may be related to a fault or fault zone
with a shallow dip towards the east.

Whether the TEM anomalies are caused by just the fault,
as an aqueous ionic conductor, or by associated sulphide
mineralisation cannot be readily determined. However the
data from this zone indicates an exponential decay
constant of' 5mS to 9mS which is indicative of a good
conductor. Therefore the inferred concentration of
conductive material to the east of drill hole 5Y3
represents a viable base metal target.

•

3.3 Drill hole 5Y5.

3.3.1 This drill hole was logged using surface Loops 1,2,3,5
and 6. The results, when plotted on the 'standard'
logal'i thmic scale are, in each case, a complex
arrangement of highs and lows and channel trace crossings
particularly in the interval 350m to 550m which
encompasses the magnetite skarn and the pyrrhotite
mineralisation. A much improved appreciation of the data
is derived from the linear scale plots of channel 15

8
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(Fig. S5/C15) and channel 25 (Fig. S5/C25) .

3.3.2 The channel 15 results (Fig S5/C15) have several features
of interest, namely:-

a) Lows centred at approximately 50m and
which are probably "off- hole" anomalies
to graphitic shales which were recorded
the interval 20m to 80m.

100m depth
and related
in SY5 in

b) A broad (50m to 100m) high centred at approximately
200m depth which can be directly attributed to
graphitic shales in SY5 in the interval 200m to
230m.

• c) A zone of anomalies in the interval 400m to 580m
which correlates with the skarn and pyrrhotite
intersections in this drill hole. These anomalies
are essentially positive with a high spatial
frequency and are "in-hole" anomalies.

•
•

•

•

3.3.3 Largest anomaly magnitudes correspond to the magnetite
skarn at approximately 470m depth. As that lithology is
reported as being devoid of sulphides it must be assumed
that the TEM response is caused by magnetite. As has been
shown by Olhoeft & Strangway (1974) and Fraser (1981)
magnetite can give rise to a measurable EM response which
can often be detected by airborne EM techniques (Fraser
1981). The EM response of magnetite by virtue of magnetic
polarisation by the energizing field, is expected however
to be of opposite polarity to that from induced eddy
currents in electronic conductors. The positive TEM
anomalies coincident with the magnetite skarn therefore
are not explainable by purely magnetite effects. Possibly
the serpentinite associated with the skarn is anomalously
conductive although it is unlikely that the inherent
conductivity of serpentinite would be larger than that of
the "massive" pyrrhotite further down the drill hole.
This apparently unexplained result can be best resolved
by in hole logging methods such as those employed by the
N.S.W. Mines Department. which measure the true
electrical properties of the rocks in-situ.

3.3.4 The channel 25 results (Fig. S5/C25) show that the weak
shallow anomalies at 50m and 100m have decayed to zero or
background and that the broad positive anomaly at 200m
depth persists for Tx Loops 1 and 2. An equivalent
negative anomaly was recorded for Tx Loop 6 which
suggests that "off-hole" concentrations of graphitic
shales have been favourably energized by this Loop.

The zone of noisy positive anomalies from 400m to 580m
remains at this later delay time which however appears to
be superimposed on a predominantly negative, much longer

9
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3.3.5

wave length feature. The result for all five Tx loops is
very similar and the broad negative is implied by the
positive shoulder uphole of the main anomaly zone and a
similar, weaker shoulder on the down hole side.

The interpolated long wavelength anomaly shape infers an
off-hole conductor either above or to the east of the
drill hole. This conclusion is based on the assumption
that the postulated 'off-hole" conductor is concordant
with the known mineralisation and with the magnetic
interpretation; i.e. a strike direction of -16 deg (GRID)
and dip of 80 deg (to the North) has been assumed.

In order to estimate likely conductor positions,
numerical modelling using the rectangular current
filament model, of the 5Y5, Tx Loop 1, channel 25 data,
was carried out. Two possible results were derived; Model
4, a body up dip - above the drill hole intersection
and/or Model No.5, a body along strike - to the east of
the drill hole intersection. The anomaly can (equally)
be explained by both theoretical models. The field data
(5Y5-Tx Loop 1-channel 25) was initially corrected for
the half space effect by removing a linear regional
obtained by invoking a very large, deep, square current
filament which simulated the migrating electric current
field maxima. The modelling resul ts a~'e shown on Figure
5Y5 - 1, and a cross sectional projection of them as well
as the interpreted magnetic bodies (Wyatt 1991) is
illustrated on Figure 5Y5 - 2.

A comparison of measured and calculated anomaly amplitude
ratios for the above models was attempted with limited
success. The basic problem is in estimating real
(measured) ratios when the anomaly being modeled is
itself an interpretation and interpolation of the actual
data .

•

3.4 Drill hole 5Y2.

This drill hole is located to the north east of the 5Y3,
5Y4, 5Y5 group (Figure 1) and is of minor interest
although the hole intersected 5m of sulphides at about
210m depth.

TEM was logged down this hole for Tx Loops. 11 and 12 and
the results reveal an anomaly centred at about 270m which
is negative at early times and weakly positive beyond
channel 6.

This anomaly can be related to the sulphide intersection
in the drill hole. The early time negatives can be
reconciled with tile half space behavior of the expanding
electric field whereby it occurs above the anomaly
location for the "early' time channels.

10
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4.

4.1

4.2

4.3

4.4

4.5

CONCLUSIONS

The TEM results from drill hole 5Y4 have delineated a
broad, weak, 'off-hole' anomaly which can be readily
explained by magnetite and pyrrhotite bodies interpreted
(Wyatt 1991) from the surface magnetics which occur about
150m west of the drill hole.

The narrow, high spatial frequency anomaly in drill hole
5Y3 at about 170m depth can be related to sulphides
encountered in the drill hole at about 150m depth. The
sulphides are interpreted to be concentrated in a small
zone or body just west of the drill hole. The TEM
interpretation indicates that this feature strikes
approximately north-south and may be fault related. The
inferred (small) size indicates that it is of minor
economic significance.

A broad, mid time, positive, and therefore "in-hole',
anomaly, centred at 350m in drill hole 5Y3 is not overtly
explained by the geology. A fault at 360m depth gives
rise to a small high within the broader feature which
suggests that this structure is the anomaly source. Late
time behavior suggests a migration of eddy currents to
the east. Both mid and late time anomalies have been
modeled with a rectangular current filament model.
approximately 200m x 200m with a shallow dip to the east.
The 'off-hole" model No. 3 can also explain the results
from the surface costean traverse .

The EM anomalies may be caused by a conductive but
unmineralised, fault zone. The possibility however of
significant sulphide associations should be considered.

The TEM survey results from drill hole 5Y5 are dominated
by the "in-hole" responses of massive pyrrhotite and
magnetite encountered in the drill hole. Late time
behavior suggests that induced eddy currents in these
conductors have migrated away from the drill hole up dip
and possibly towards the east, Hence more conductive and
more favourable mineralisation may be expected away from
the drill hole and in the upper-eastern quadrant of the
body.

Anomalous TEM results from drill hole SY2 at 270m depth
are consistent with the sulphide mineralisation
encountered. No 'off-hole' anomalies are evident and the
weak anomaly is indicative of a poor conductor.

11
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5.

13052G

RECOMMENDATIONS

5.1 The geometry of the mineralised body encountered in drill
hole SY5 is well defined by the interpretation of the
magnetics (Wyatt 1991) and specific drill targets should
be based on those models. The TEM interpretation does
however give priority to a) testing up dip of the SY5
intersection and b) along strike to the east of the SY5
intersection.

5.2 A drill target to test the inferred 'off-hole' conductor
of SY3 at approximately 350m depth is:

The point 300m (RL = 0m) vertically below 60600N
57850E.

A steeply angled hole drilled from east to west is
recommended and should extend to RL -100m.

Fullagar, P.K., 1987. Inversion of down hole TEM data
using circular current filaments.
Exploration Geophysics Vol.18. No.3. pp 341.
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E - EARLY TIME \flNDOW
S - STANDARO TIME tHNDOW

SURVEY DATE : FEE 1991
CONFIGURATION : 350M SllUARE TX. LOOP

TlJIWt MODE RVR c;r 1RVF1l

READ ING INT. : 25 METRES
NO. OF STACKS: 25S
TRANSM lITER : MEn!UM POliER
RECEIVER : SIROTEM U SIN 1224
CURRENT :' 12.0 AMPS

OPERATOR : P McSI(IMMING

0.80 (52)

~ 1.20 (53)
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RGC EXPLORATION
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SIROTEM PROFILE
LINE COSTEAN 4 Z

. SCALE - 1:5000 '



130541

i. o
8 DELAY (Qt. J

Scm
"I

SURVEY SPECIFICATIONS

DATA ACDUIS'N : Mc5KIMMING GEOPHYSI

•,
..!

ALE - 1:2000

SURVEY DATE : FEB 1991
. CONFIGURATION: 200M SlIUARE TX. LOOP

DRILL HOLE SURVEY

READING INT. : 10 METRES

NO. OF STACKS : 256

TRANSM lTTER : MED!UM PONER

': RECEIVER : SIROTEM [I SIN 1224

CURRENT : 13.4 AMPS

OPERATOR : P Mc5KIMMING

PLOT SPECIFICATIONS
! HORIZONTAL SCALE - 1:2000

: VERTICAL SCALE - LOGARITHMIC
3CM. PER DECADE
LINEAR BETWEEN
-1 AND +1

, TIME DELAYS IN MILLISECONDS'
E - EARLY TIME WINDOW
S - STANDARD TIME WINDOII

ZEEHAN
• SYLVESTER
ISIROTEM PROFILE
,
,

LINE SY2 LP3

!RGC EXPLORA TION

t.2D (53)

1.60 (S4J
2.00 <55)

~;~ I~j

0.40 (51)

D.eo (52)
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130542;)'-' ~

I Scm --I

I
I""

0
0

DELAY COl. J• 0

SURVEY SPECIFICATIONS

pAD (51 J DATA ACnUIS'N : McSKIMMING GEOPHYSI
0
0 ,

SURVEY DATE : FEB 1991
CONFIGlJRATI ON : 200M SllUARE TX. LOOP

DRILL HOLE SURVEY

READ ING INT. : 10 METRES
0 ! NO. OF STACKS : 25b0 0.80 (521
~

TRANSMITTER : MEDIUM PONER
RECEIVER : SIROTEN [[ SIN 1224

CURRENT : 13.4 AMPS
~

11.20 (53)
OPERATOR : P IIcSKIMMING

<C
"-eo
"E 1.60 (54)

w ~. 00 (55J<. en, Z

i~fs l;jI i C> PLOT SPECIFICATIONSc..
en
wc:: _ .00 (591 HORIZONTAL SCALE - 1: 1000
I- VERTICAL SCAL£ LOGARITHMICz
we 3CM. PER DECADE

-. en LINEAR BETNID
j z -1 AND tl<C ~

. ~ c:: I
I-

TINE DELAYS IN MILLISECONDS
E - EARLY TINE NINDOIl

j 5 - STANDARD TIME IlINDOIl

RGC EXPLORATION
.T-----------------------------------+---+--I+---

;;;=T--.....------.---.-----,--..,.....-.----.-.---.--.,...------,--..,.....-.-----.--.----.-,..---.-.-.,...------"-...,--,..----.--,,-,...---" '
'3D 50 70 SO 110 130 150 170 ISO 210 230 250 270 290'

DEPTH CM)

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY2 LP3

SCALE - 1:1000
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130543

o
o
o DElAY (CH.)

5cm

SURVEY SPECIFICATIONS

~I

o
o

DATA ACOUIS'N : McSKIMN[NG GEOPHYSI

8J----+--~============::=.........=__----------

HORIZONTAL SCALE - 1:1000
VERTICAL SCALE - LOGARITHMIC

3CM. PER DECADE
Ll NEAR BETWEEN
-1 AND tl

PLOT SPECIFICATIONS

TI ME DELAYS IN MILL lSECONDS
E - EARLY TIME WINDOW
S - STANDARD TIME WINDOW

SURVEY DATE : FEB 1991
CONFIGURATION : 200M SQUARE TX. LOOP

DRILL HOLE SURVEY
READ lNG INT. : to METRES
NO. OF STACKS : 256
TRANSM ITTER : MED!UM POWER
RECEIVER : SIROTEM II SIN 1224
CURRENT : 13.4 AMPS
OPERATOR : P McSKIMN ING

RGC EXPLORATION
ZEEHAN

SYLVESTER
SIROTEM PROFILE

LINE SY2 LP3
SCALE - 1: 1000
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2.00 (SS)
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RGC EXPLORATION
ZEEHAN

SYLVESTER
SIROTEM PROFILE

LINE SY2 LP5
SCALE - 1:2000
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I 130545

~l' Scm .. I\..
0! 0
0 DELAY eCH. J• SURVEY SPECIFICATIONS

DATA ACQUI5'N : McSKIMMING GEOPHYSI
0
0

. :
SURVEY DATE : FEB 1991

i i CONF [GURATI ON : 200M SQUARE TX. LOOP,
DRILL HOLE SURVEY

READ ING INT. : 10 METRES

, ' 0 NO. OF 5TACKS : 2048
0- TRANSM IHER : MEIJ IUM POIiER

•r 0.80 (521 RECEIVER : 51ROTEM [[ 51N 1224, j, aJRRENT : 13.8 AMPSI OPERATOR : P McSKIMMING
II <: 1.20 (53)
, , . ......

,~
eo
"

1.60 ,(54)
E 2.00 (55)

I J

·I,J w 2.60 (56)
tf)
z 3.40 (571
0

~~I Iml PLOT SPECIFICATIONSa..
tf)

I w
0::_ HORIZONTAL SCALE - 1:1000

I I f- VERTICAL SCALE - LOGAR lTHM IC
Z

i ~ ~B 3CM. PER DECfdlE
1
; tf) LINEAR BETIlEEN, --. z -I AND t1• , <:-
I ' • 0:: I

I
! f-

I
TIME DELAYS IN ~ILLlSECONDS

" E - EARLY TIME IlINDOIi• I,
lJ 5 - STANDARD TIME II INDOIi
I
I
I

i•I
i I

I
! 1

1 RGC EXPLORATION
·,I

i.....l I ZEEHAN
0.40 <51) SYLVESTER

• SIROTEM PROFILE
LINE SY2 LP5

'20 40 60 80 100 120 140 160 lBO 200 220 240 260 2BO
DEPTH (1.1) SCALE - 1: 1000



RGC EXPLORATION
ZEEHAN

SYLVESTER
SIROTEM PROFILE

LINE SY2 LP5
SCIlLE - 1:1000

i
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I

430410370 390
DEPTH (MJ

350330310

(
I

270 290'250

130546 5cm ~
"' \....
J .'- j

0 I

0
DELliY ICIt I0• SURVEY SPECIFICATIONS

OIlTIl IlCOUIS'N : McSKlMNING GEOPHYSI
0
0

0.40 lSI) SURVEY DIITE : FEB 1991

CONFIGURIlT[ON : 200M SllUIlRE TX. LOOP
DRILL HOLE SURVEY

REIIDING INT. : 10 METRES
0 NO. OF STliCKS : 20480

TRIINSM ITTER : MEDIUM PONER
RECEIVER : SIROTEM II SIN 1224
OJRRENT : 13.8 liMPS

<C
0.80 (52) OPERIITOR : P McSKINMING

......
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en

ljlll• 1 z
0 PLOT SPECIFICATIONSi CL- enw
0::_ HORIZONTIIL SCIILE - 1:1000
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!:::!8 3Ot. PER DECIIDE
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130547 scm ~IIe

5',
0
0 DELAY (au0• SURVEY SPECIFICATIONS

; DATA ACOUIS'N : McSKIMNING GEOPHYSI
0
0

SURVEY DATE : FEB 1991

CONFIGURATION: 2DOM SQUARE TX. LOOP
DRILL HOLE SURVEY

READING INT. : 10 METRES
0 NO. OF STACKS: 256

TRANSMrTTER : MED lUM PONER·• : SIROTEM II SIN 1224j RECEIVER
j

CURRENT : 128.4 AMPS
• OPERATOR : P McSKIMMING
! <I:,

"-1

:::Co
'-

1
tl

e

~i i
w

-I] (f) J:z: 19.0 (S17l0 PLOT SPECIFICATIONS0...

~:~ !~~j(f)

I w HORIZONTAL SCALE - 1:2000c::: _
, I ! VERTICAL SCALE LOGARITHMIC• I- -I :z:I • ~8 301. PER DECADE
I• LINEAR 8ETNEENI (f)
• 1 :z: -I AND tli • <1:-
i I c::: ,
I l-

i TIME DELAYS IN MILLISECONDS
I 1 . E - EARLY TIME NINDONI I

I J S - STANDARD TIME NINDON

I,

RGC EXPLORATION
, ZEEHAN

SYLVESTER
.1 is IROTEM PROF ILE

I LINE SY3 LP2I '40 80 120 160 200 240 280 320 400 440 480,

DEPTH CM) ~ALE - 1:2000



, RGC EXPLORATION
~ c:::>

_1
I ZEEHAN

I SYLVESTER
J'. SIROTEM PROFILE

LINE SY3 LP2
'40 60 90 100 120 140 160 190 200 220 240 260 290 300 !

DEPTH (Ml , SCALE - 1:1000



13051g I"
5cm

"I

SURVEY SPECIFICATIONS

TIME DELAYS IN MILLISECONDS
E - EARLY TIME NINDON
5 - STANDARD TIME NINDON

OATA ACDUIS'N : McSKIMMING GEOPHYSI

PLOT SPECIFICATIONS
HORIZONTAL SCALE - 1:1DDO
VERTICAL SCALE - LOGARITHMIC

3CM. PER DECADE
LINEAR BETNEEN
-1 AND tl

SURVEY DATE : FEB 1991
CONFIGURATION : 200M SQUARE TX. LOOP

DR ILL HOLE SURVEY
READING INT. : 10 METRES
NO. OF STACKS : 256
TRANSM mER : MEa lUI! PONER
RECEIVER : SIROTEN II SIN 1224
CURRENT : 128.4 AMPS
OPERATOR : P McSKIMMING

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY3 LP2

RGC EXPLORATION

SCALE - 1:1000

DELAY (01.)

510490470450430410370 390
DEPTH CM)

350330310290270'250
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Scm

•
o
:5
~

:.

DaAY (Qi.J

SURVEY SPECIFICATIONS

\ II V

~,=I__----~0'---T~rt-'----r--~\\~V7-~77'r'----'------

PLOT SPECIFICATIONS
HORrZONTAL SCALE - 1:2000

VERTICAL SCALE - LOGAR£THMIC
3CM. PER DECADE
LINEAR BETWEEN
-I AND tl

DATA ACOUIS'N : McSKIMMING GEOPHYSI

TIME DaAYS IN MILLISECONDS
E - EARLY TIME WINDOW
S - STANDARD TIME WINDOW

SURVEY DATE : FEB 1991

CONFIGURATION : 2DDM SQUARE TX. LOOP
DRILL HOLE SURVEY

READING INT. : 10 METRES

NO. OF STACKS : 256

TRANSMITTER : MEDIUM POWER

RECEIVER : SIROTEM [f SIN 1224

CURRENT : 13.9 AMPS

OPERATOR : P McSKIMMING

ZEEHAN
SYLVESTER

5IROTEM PROFILE
LINE 5Y3 LP3

RGC EXPLORATION

SCALE - 1:2000
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130551 5cm
I"""

~I

PLOT SPECIFICATIONS
HORIZONTAL SCALE - 1: 1000
VERTICAL SCALE - LOGARITHMIC

3CM. PER DECADE
LINEAR BETllEEN
-1 ANO +1

SURVEY SPECIFICATIONS

OATA ACDUIS'N : Mc5KIMMING GEOPHYSI

TIME OELAYS IN MILLISECONDS
E - EARLY TIME IIINDOII
5 - STANOARD TIME lllNOOII

SURVEY OATE : FEB 199\
CONFIGURATION: 200M SQUARE TX. LOOP

DRILL HOLE SURVEY

READ ING INT. : \0 METRES

NO. OF STACKS: 256
TRANSMITTER : MEDIUM POIIER
RECEIVER : SIROTEM II SIN 1224
CURRENT : \3.9 AMPS
OPERATOR : P Mc5KIMM ING

ZEEHAN
SYLVESTER

5IROTEM PROFILE
LINE 5Y3 LP3

RGC EXPLORATION

SCALE - 1:1000
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130552
5cm

PLOT SPECIFICATIONS
HOR[ZONTAL SCALE - 1:1000
VERTICAL SCALE - LOGARITHMIC

3CM. PER DECADE
LINEAR 8ET1IEEN
-1 AND t1

SURVEY SPECIFICATIONS

DATA ACUUIS'N : McSKIMMING GEOPHYSI

TIME DElAYS IN MILLISECONDS
E - EARLY TIME WINDOW
S - STANDARD TIME WINDOII

SURVEY DATE : FEB 1991
CONFIGURATION : 200M SDUARE TX. LOOP

DR [LL HOLE SURVEY
READING INT. : 10 METRES
NO. OF STACKS: 256
TRANSM mER : NED IUM POIIER
RECEIVER : 5!ROTEN [[ SIN 1224
CURRENT : 13.9 AMPS
OPERATOR : P McSKIMMING

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY3 LP3

RGC EXPLORATION

SCALE - 1:1000

.

,~a !I~j
~~~ 1m!
\5.8 (SI6)
/9.0 (517)
22.2 (5181
25.4 (5191
~.6 (S20J
33.4 (S21)

39.8 (522)
~6.2 (S23J

D8LAY (aL)
I

i

510 :490470450430410370 390
DEPTH CM)

350330310290270'250

0
;:-

·
·

0
0- r---.

· .........

· ~\

........

~
0 --.0

~~
- \ \.

\ \. '-
- \ \ \

\ \ / / / / ----\ \ --- / 1/
0 \ ........ / -.............. V /

~ ..---
............... - /

/.

- ,..--- /
v

~
/

v-' /
--- ........ ~

, . , , . , . . , V • . . , ,

I

-

-
·

~ \
I

V v

\~ ----.J

~e. ,...~

I

~ , , , • • . , . •

o
o

<C
.......
>-o

<­o
e

w
(f)

zo
0­
(f)
W
0::_

I­
Z
WE3
(f)
Z<C _

0::
I-

j

J

1
i

•

•

• ]





130554 5cm

;-0" -

:J_~ ~_,

•
o
o
o

1------- -- -- -- -- -- __
Dn.AY (CH. J

SURVEY SPECIFICATIONS

PLOT SPECIFICATIONS
HORIZONTAL SCALE - 1:1000
VERTICAL SCALE LOGARITHMIC

3CM. PER DECADE
Ll NEAR BETWEEN
-I ANO tl

OATA ACOUIS'N : McSKIMMING GEOPHYSI

TIME DELAYS IN MILLISECONDS
E - EARLY TIME WINDOW
S - STANDARD TIME WINDOW

SURVEY DATE : FEB 1991
CONFIGURATION: 200M SQUARE TX. LOOP,

DRILL HOLE SURVEY
READING [NT. : 10 METRES
NO. OF STACKS : 256
TRANSM lTTER : MED lUM POWER
RECEIVER : SIROTEM II SIN 1224
CURRENT : 13.0 AMPS
OPERATOR : P McSKIMM[NG

RGC EXPLORATION
0,

ZEEHAN
J

SYLVESTER

• SIROTEM PROFILE
0

! LINE SY3 LP4'so 70 90 110 130 ISO 170 190 210 230 2S0 270 290 310
DEPTH (MJ SCALE - 1:1000

0
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130555
lOll Scm

, ..-, -'" ~ ,
'L-" -...,

PLOT SPECIFICATIONS
HORIZONTAL SCALE - 1:1000
VERTICAL SCALE - LOGARITHMIC

3CM. PER DECADE
Ll NEAR BETWEEN
-I ANO tl

SURVEY SPECIFICATIONS

DATA ACOUIS'N : McSKIMMING GEOPHYSI

TIME DELAYS IN MILLISECONDS
E - EARLY TIME WINDOW
S - STANDARD TIME WINDOW

SURVEY DATE : FEB 1991
CONFIGURATION : 200M SQUARE TX. LOOP

DRILL HOLE SURVEY
READING INT. : lD METRES
NO. OF STACKS : 256
TRANSM ITTER : MED lUM POWER
RECEIVER : SIROTEM II SIN 1224
CURRENT : 13.0 AMPS
OPERATOR : P McSKIMMING

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY3 LP4

RGC EXPLORATION

SCALE - 1:1000
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130556

g
o:;:r-----------------------------------------
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5cm

DELAY lllH.) ,

SURVEY SPECIFICATIONS

--I

,.1
J

•

-
o
o-.

-

250 290
DEPTH (Ml

330 370 410 450 490

DATA ACOUIS'N : McSKIMMING GEOPHYSI

SURVEY DATE : FEB 1991
CONFIGURATION: 200M SQUARE TX. LOOP,

DRILL HOLE SURVEY
READING INT. : 10 METRES
NO. OF STACKS : 25&
TRANSM lTTER : MED!UM PO"ER
RECEIVER : SIROTEM II SIN 1224
CURRENT : 11.5 AMPS
OPERATOR : P McSKIMMING

PLOT SPECIFICATIONS
HORIZONTAl SCAlE - 1:2000
VERTICAL SCALE LOGARITHMIC

3CM. PER DECADE
LINEAR BET"EEN
-1 AND +1

TIME DELAYS IN MILLISECONDS
E - EARLY TIME "INDO"
S - STANDARD TIME "INDO"

RGC EXPLORATION
--..----------i

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY3 LP5(SY5-4

-
SCALE - 1:2000



13:J557
I"

Scm JlI

• :;=:
·

·

DE\lAY (CH.)
!

SURVEY SPECIFICATIONS

PLOT SPECIFICATIONS

TIME OELAYS IN MILLISECONOS
E - EARLY TIME WINDOW
S - STANDARD TIME WINDOW

HORIZONTAL SCALE - 1:1000
VERTICAL SCALE - LOGARITHMIC

3CM. PER DECADE
LINEAR BETWEEN
-I ANO +1

SURVEY DATE : FEB 1991
CONFIGURATION: 200M SQUARE TX. LOOP,

DRILL HOLE SURVEY
READfNG INT. : 10 METRES
NO. OF STACKS : 256
TRANSM ITTER : MED!UM POWER
RECEIVER : SIROTEN II SIN 1224
CURRENT : 11. 5 AMPS
OPERATOR : P McSKIMMING

DATA ACOUIS'N : McSK[MMING GEOPHYSI

RGC EXPLORATION

SCALE - 1: 1000

ZEEHAN
SYLVESTER

SIROTEM PROFILE
INE SY3 LPS(SYS-4

0.40 (511
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lQ.2 (5131
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13:J558
5cm

~I

•
o
o
o DELAY eCH.)

SURVEY SPECIFICATIONS

PLOT SPECIFICATIONS
HORIZONTAL SCALE - 1:1000
VERTICAL SCALE LOGARITHMIC

3CM. PER DECADE
Ll NEAR BETNEEN
-I AND +1

DATA ACOUIS'N : McSKIMMING GEOPHYSI

TIME DELAYS IN MILLISECONDS
E - EARLY TIME NINDON
S - STANDARD TIME NINDON

SURVEY DATE : FEB 1991
CONFIGURATION : 200M snUARE TX. LOOP

DRILL HOLE SURVEY
READING INT. : 10 METRES
NO. OF STACKS : 256
TRANSM lTTER : MED lUM PONER
RECEIVER : SIROTEM II SIN 1224
CURRENT : 11. 5 AMPS
OPERATOR : P McSKIMMING

~ RGC EXPLORAT IO---lN

-..

- -i,

!

-

ZEEHAN
SYLVESTER

SIROTEM PROFILE
o

~r----.---.,-.-----,-----",----,-----,-----,------"1----.-----.-,----,-----,------.----.-,....----,-----r-------,-----.---------.----..----,-----,-------r----.----, LINE SY3 LP5(SY5- 4
'250 270 290 310 330 350 370 390 410 430 450 470 490 51 0 ~ - _

DEPTH (M) SCALE - 1: 1000_ ------- --L-::.::-...:=-__---.:..::.=-J.- -'
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13D559
5cm

0:>
0:>

8:;:r--------------------------'----------------- DELAY (CH. J

SURVEY SPECIFICATIONS

DATA ACOUIS'N : McSKIMMING GEOPHYSI
0:>
0:>

\

1

HORIZONTAL SCALE 1:2000
VERTICAL SCALE - LOGARITHMIC

3CM. PER DECADE
Ll NEAR 8ETWEEN
-1 AND +1

TIME DELAYS IN MILLISECONDS
E - EARLY TIME NINDOW
S - STANDARD T[ME NINDOW

PLOT SPECIFICATIONS

SURVEY DATE : FEB 1991
CONFIGURATION: 200M SOUARE TX. LOOP,

DRILL HOLE SURVEY

READING INT. : 10 METRES
NO. OF STACKS : 256
TRANSM mER : MED fUM POWER
RECEIVER : SIROTEM II SIN 1224
CURRENT : 13.7 AMPS
OPERATOR : P McSKIMMING

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY3 LPG

RGC EXPLORATION

SCALE - 1:2000
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1305GO
5cm .. I

•
')" :;. ', .. c:Jg DELAY ICH.J

SURVEY SPECIFICATIONS

DATA ACDUIS'N : McSKIMMING GEOPHYSI

PLOT SPECIFICATIONS
HORIZONTAL SCALE 1:1000
VERTICAL SCALE - LOGARITHMIC

3CM. PER DECADE
LI NEAR BETKEEN
-1 AND +1

TIME DELAYS IN MILLISECONDS
E - EARLY TIME KINDOK
S - STANDARD TIME KINDOK

SURVEY DATE : FEB 1991
CONFIGURAT[ON : 200M SQUARE TX. LOOP

DRILL HOLE SURVEY
READING INT. : 10 METRES
NO. OF STACKS : 256
TRANSM mER : MED lUM POKER
RECEIVER : SIROTEM II SIN 1224
CURRENT : 13. 7 AMPS
OPERATOR : P McSKIMMING

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY3 LPG

RGC EXPLORATION

SCALE - I: 1000

1.60 '64!

8:~8 ~Tl

1:1 'ml10.2 ( 13)
11.8 ( 14)
13.4 (SI5)
15.8 (516)

19.0 (SIll
2Z.e 1m)
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./ 2.00 (55)
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DtLAY (CH.)

U~ !~l
Uti IStl
B.40 (SlJ

U~ !~~l
8.60 (512)
10.2 (513)
11.8 (514)
13.4 (515)
15.8 (516)

19.0 (S17l
\~.2 (518)

5cm

SURVEY SPECIFICATIONS

DATA ACOUIS'N : McSKIMMING GEOPHYSI

SURVEY DATE : FEB 1991
CONFIGURATION: 200M SQUARE TX. LOOP,

DRILL HOLE SURVEY

READING INT. : 10 METRES
NO. OF STACKS : 256
TRANSM mER : MED IUM POWER
RECEIVER : SIROTEM I[ SIN 1224
CURRENT : 13.7 AMPS
OPERATOR : P McSKIMMING

PLOT SPECIFICATIONS
HORIZONTAL SCALE - 1:1000
VERTICAL SCALE - LOGARITHMIC

3CM. PER DECADE
LINEAR 8ETWEEN
-I AND +1

TIME DELAYS IN MILLISECONDS
E - EARLY TIME WINDOW
5 - STANDARD TIME WINDOW

RGC EXPLORATION

'250 270
,

350
,

370 390
DEPTH (MJ

410
, . ,

430 450
, ,

470 490 510

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY3 LPG

SCALE - 1:1000



13 n5'~ ,) ScmV U ... I- "I

'5:~ ~'
aa DELAY (CH.)a• -.

· SURVEY SPECIFICATIONS·
1_, 0.80 (52)

· DATA ACDUIS'N : McSKIMMING GEOPHY1.20 (53)
a
a 1.6C (S4J

· 2.00 (55) SURVEY DATE : FEB 1991
2.60 ($1 CONFIGURATION : 400M SQUARE TX. L·

· 3.4u (S7J DRILL HOLE SURVEY4.20 (SS)
s:~8 ISl'D) READING INT. : 10 METRES

a 7.00 (SI1) NO. OF STACKS : 25S
8.60 (S121 TRANSM ITTER : MED!UM POIIER
l~:~ 1~I~j RECEIVER : SIROTEM II SIN 12

I:! 'm'
CURRENT : 11.5 AMPS
OPERATOR : P McSKIMMING

<:
"->- i:~ ~0
1--
0

e
8 ,

w
, , , , ,

(
U'J• 1 z •

0- PLOT SPECIFICATIONSi a.. ,- U'J
w HORIZONTAL SCALE 1: 1000c::: -

I I- VERT ICAl SCALE - lOGARITHMICz
w 3CM. PER DEC

§2o: LINEAR 8ETIIE
I -1 AND t1<: -
I c:::'

I-

TIME DELAYS IN MilLISECONDS, E - EARLY TIME IIINDOII!
j S - STANDARD TIME IIINDOII

II g,
1 ,

RGC EXPLORATIO~

;;::r-----------------------------------------------::::~' u,40 (51)
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DEPTH (Ml
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I
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ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY4 LP1

SCALE - I: fOOD I
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DEPTH {Ml
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RGC EXPLORATION
ZEEHAN

SYLVESTER
SIROTEM PROFILE

LINE SY4 LPSY5-4
SCALE - 1:1000



1305G5 5cm

SURVEY SPECIFICATIONS

TIME DELAYS IN MILLISECONDS
E - EARLY TIME IIINDOII
5 - STANDARD TIME IIINDOII

DATA ACDurS'N : McSKIMMING GEOPHYSI

PLOT SPECIFICATIONS
HORIZONTAL SCALE - 1:2500
VERTICAL SCALE LOGARITHMIC

301. PER DECADE
LINEAR BETIfEEN
-1 AND +1

SURVEY DATE : FEB 1991
CONFIGURATION : ZOOM SllUARE TX. LOOP.

DRILL HOLE SURVEY

READING INT. : 10 METRES
NO. OF STACKS : 512
TRANSMITTER : MEOIUIl POIIER
RECE IVER : 51ROTEM [[ SIN 1224
QJRRENT : 13.6 AMPS
OPERATOR : P McSKIMMING

DrrAY IqU

"- £:88 !ijl=---.
3.40 (57Ji --- 4.20 (5131J
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5.80 (~101----.... 7.00 (5111
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RGC EXPLORATION
ZEEHAN

SYLVESTER
SIROTEM PROFILE

LINE SY5 LP1
SCALE - 1:2500
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1305GG 5cm
"I

PLOT SPECIFICATIONS

TIME DELAYS IN MILLISECONDS
E - EARLY TIllE NINDON
S - STANDARD TIllE "INDO"

SURVEY SPECIFICATIONS

DATA ACQUIS'N : McSKIMIIING GEOPHYSI

HORIZONTAL SCALE - 1:1000
VERTICAL SCALE - LOGARITHMIC

3Ot. PER DECADE
LINEAR BETNEEN
-1 AND +1

SURVEY DATE : FEB 1991
CONFIGURATION : 200M SQUARE TX. LOOP

DRILL HOLE SURVEY

READING INT. : 10 METRES
NO. OF STACKS : 512

TRANSM lTTER : MEn IUN POIIER
RECEIVER : 51ROTEM II SIN 1224

CURRENT : 13.ti AMPS
OPERATOR : P McSKIllMING

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY5 LP1

RGC EXPLORATION

SCALE - 1:1000
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130567
Scm

•
o
l:S8;::r----------------------- DEf-AY (au

I
I

!

SURVEY SPECIFICATIONS

o
o

DATA ACGUIS'N : Mc5KIMMING GEOPHYSI

PLOT SPECIFICATIONS

TIME DELAYS IN MILLISECONDS
E - EARLY TIME NINDON
S - STANDARD TIME NINDON

HORIZONTAl SCALE - 1:1000

VERTICAl SCALE - LOGARITHMIC
3CM. PER DECADE
LINEAR BETNEEN
-1 AND f1

SURVEY DATE : FEB 1991

CONFIGURATION : 200M SOUARE TX. LOOP
DRILL HOLE SURVEY

READING INT. : 10 METRES

NO. OF STACKS : 512
TRANSM lTTER : MED IUN PONER

RECEIVER : SIROTEM ([ SIN 1224

CURRENT : 13.6 AMPS

OPERATOR : P Mc5KIMMING

0
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I L2J (53)
I "'-/,
, RGC EXPLORATION
j,

-i

I ZEEHAN

--------- I"' '''' SYLVESTER

• I --- .40 (SI ) SIROTEM PROFILE
J LINE SY5 LP1

'200
i i I i i

220 240 260 280 300 320 340 360 380 400 420 440 460
DEPTH (M) SCALE - 1: 1000



,.. Scm

•
o
8 DEUY IOU

SURVEY SPECIFICATIONS

DATA ACDUIS'N : Mc5KIMMING GEOPHYSI

PLOT SPECIFICATIONS

TIME lIEl.AYS IN MILLISECONDS
E - EARLY TI ME II INDOII
S - STANDARD TIME IlINOOIi

HORIZONTAL SCALE - I: 1000
VERTICAL SCALE LOGARITHMIC

301. PER DECADE
LINEAR BETIlEEN
-1 AND tl

SURVEY DATE : FEB 1991
CONFIGURATION: 200M SQUARE TX. LOOP

DRILL HOLE SURVEY

READING INT. : 10 METRES
NO. OF STACKS : 512
TRANSMITTER : MEDIUM POIIER
RECEIVER : SIROTEM 1I SIN 1224
QJRRENT : 13.6 AMPS
OPERATOR : P Mc5KIMMING

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY5 LP1

RGC EXPLORATION

SCALE - 1:1000
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Scm

•
o
o DELAY rou

SURVEY SPECIFICATIONS

PLOT SPECIFICATIONS
HORIZONTAL SCALE - 1:2500
VERTICAL SCAL£ - LOGAR[THMIC

n. PER DECADE
LI NEAR 8£TIlEEN
-1 AND +1

TIME DaAYS IN MILLISECONDS
E - EARLY TIME IIINDOII
5 - STANDARD TIME IIINDOII

DATA ACGUIS'N : McSKIMMING GEOPHYSI

SURVEY DATE : FEB 1991
CONFIGURATION: 200M SlIUARE TX. LOOP

DRILL HOLE SURVEY

READING INT. : 10 METRES
NO. OF STACKS : 256
TRANSM lTTER : MEn [UM POIIER
RECEIVER : SIROTEM [[ SIN 1224
CURRENT : 12.6 AMPS
OPERATOR : P McSKIMMING

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE 5Y5 LP2

RGC EXPLORATION

SCALE - 1:2500

0.40 (51)
0.80 (52)
1:.20 (53)
1.60 (54)
2.00 (55)
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5cm

•
o
~0:r- DaAY (OU

SURVEY SPECIFICATIONS

OATA ACOUI5'N : Mc5KIMMING GEOPHYSI

HORIZONTAL SCALE - 1:1000
VERTICAL SCALE - LOGARITHMIC

3D!. PER DECADE
LINEAR BETWEEN
-1 AND ft

TIME DELAYS IN MILLISECONDS
E - EARLY TIME WINDOW
5 - STANDARD TIME WINDOW

PLOT SPECIFICATIONS

SURVEY DATE : FEB 1991
CONFIGURATION: 200M SQUARE TX. lOOP,

DR III HOLE SURVEY

READING INT. : 10 METRES
NO. OF STACKS : 256
TRANSM!HER : MED!UM POWER
RECEIVER : 51ROTEM II SIN 1224

CURRENT : 12.6 AMPS
OPERATOR : P Mc5KlMMING

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY5 LP2

RGC EXPLORATION

SCALE - 1:1000
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130571
I'll(

5cm

• a
DaAY IOU

SURVEY SPECIFICATIONS

DATA ACOUIS'N : McSJ(IMMING GEOPHYSI
a 0.40 (51 )a

0.80 (52) SURVEY DATE : FEB 1991

1.20 (53) CONFIGURATION : 200M SQUARE TX. LOOP

II
DRILL HOLE SURVEY

READING INT. : 10 METRES

a NO. OF STACKS : 256
TRANSM !TTER : MEDIUM PONER

46.2 1S231 RECEIVER : SIROTEM II 51N 122452.6 (524)
59.0 (S251 aJRROO : 12.6 AMPS
68.6 IS26J : P Mc5KIMMINGOPERATOR

<: Bt.4 (527)..... 94.2 (5281>-
0 t07.0 (5291... -
"
E
~

8• w
en

r :z
0- PLOT SPECIFICATIONS.J
a.. ,
enw

HORIZONTAL SCALE - 1: 1000c:::
f- VERTICAL SCALE LOGARITHMIC:z

301. PER DECADEw- LINEAR BETNEENen
:z -1 AND +t, <: ,!~ c:::
f-

TIME DRAYS IN MILLISECONDS
E - EARLY TIME NINOON
S - STANDARD TIME NINDON

a

RGC EXPLORATION

•
'200 220 240 260 280 30~ 340

---D1?:Pn:H JMl
360 3BO 400 420 440 460

ZEEHAN
SYLVESTER

SIROTEM PROFILE
LINE SY5 LP2

SCALE - 1:1000



IJ}572 I" 5cm
--I

f"" -,

J.j I I
0

I

0 DELAY (Cli.l

(e ,

SURVEY SPECIFICATIONS

0.40 (51 J OATA ACDU[5'N : McSKIMMING GEOPHYSI
0 0.80 (52)
0

1.20 (53)
i1.60 (54) SURVEY DATE : FEB 1991
12.00 (55J

CONFIGURATION : 200M SQUARE TX. LOOP12.60 (56J
3.40 (57J ORILL HOLE SURVEY

I~:OO !~61 RE!IlJING INT. : 10 METRES

0

!I~' Illjl
NO. OF STACKS : 25S

TRANSMITTER : MED!UM POWER
RECE[VER : 51ROTEM I[ SIN 1224

: :li~~ !I~l
aJRRENT : 12.S AMPS

I :: : OPERATOR : P McSKIMMING
<:
.......
> :39.B (522)

0
\4b.2 (5231c..-

I "E
8

W i
(J)

] z:.i. a-a... , PLOT SPECIFICATIONS
(J)
w

I
0:: HORIZONTAL SCALE - 1:1000
f- VERTICAL SCALE - LOGARITHMICz:.w 3CM. PER OECADE
~

I
(J) LINEAR BETWEEN
z:. -1 AND +1<:
0::
f-

J
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SURVEY DATE : FEB 1991

CONFIGURATION: 200M SQUARE TX. LOOP
DRILL HOLE SURVEY

READING INT. : 10 METRES
NO. OF STACKS: 256

TRANSM lTTER : MED lUM POWER
RECEIVER : SIROTEM I[ SIN 1224

CURRENT : 13.3 AMPS
OPERATOR : P McSKIMMING

PLOT SPECIFICATIONS
HORIZONTAL SCALE - 1:1000
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SURVEY DATE : FEB 1991
CONFIGURATION: 20DM SQUARE TX. LOOP

DR ILL HOLE SURVEY
READING INT. : 10 METRES
NO. OF STACKS: 256
TRANSM lTTER : MED lUM POIIER
RECEIVER : SIROTEM II SIN 1224

CURRENT : 13.3 AMPS
OPERATOR : P Mc5KIMMING
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SURVEY SPECIFICATIONS
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PLOT SPECIFICATIONS
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SURVEY DATE : FEB 1991
CONFIGURATION : 200M SQUARE TX. LOOP
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RECEIVER : SIROTEM II SIN 1224
CURRENT : 13.3 AMPS
OPERATOR : P McSKIMMING
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TIME DRAYS IN MILLISECONDS
E - EARLY TIME WINDOW
5 - STANDARD TIME WINDOW

SURVEY DATE: FEB 1991
CONFIGURATION : 200M SQUARE TX. LOOP

DRILL HOLE SURVEY
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TRANSMIHER : MED IUM POWER
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CURRENT : 13.3 AMPS
OPERATOR : P McSKIMMING~~I iiI
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SURVEY SPECIFICATIONS

DATA ACOUIS'N : Mc:SKIMMING GEOPHYSI
o
o

RGC

PLOT SPECIFICATIONS
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SURVEY DATE : FEB 1991
CONFIGURATION: 200M SQUARE TX. LOOP,

DR ILL HOLE SURVEY
READING INT. : 10 METRES
NO. OF STACKS : 256
TRANSM ITTER : MED!UM POtiER
RECE1VER : SIROTEIot II SIN 1224
CURRENT : 13.4 AMPS
OPERATOR : P Mc:SKIMMING
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SURVEY SPECIFICATIONS

DATA ACOUIS'N : McSKIMMING GEOPHYSI

SURVEY DA TE : FEB 1991
CONF[GURATION : 200M SQUARE TX. LOOP

DRILL HOLE SURVEY
READING [NT. : to METRES
NO. OF STACKS : 256
TRANS\( lTTER : MED!UM POIIER
RECEIVER : SIROTEM [I SIN t224
CURRENT : 13.4 AMPS
OPERATOR : P McSKIMM[NG
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ELECTRICAL AND RADIOMETRIC BOREHOLE.. LOGS Scale 1: 1000
The N. S. W.A Joint Project of: Department af Minerals and Energy and the Australian Mineral Industries Research Association Limited

f- ----'P_r_'_o~j_~e...::c'___t::.......cL=__=_.e_=a_=d~e'___r_'_:_E=__=_.d_w~a_'_r...::d'______=O=___'_._T'___y-'-N...::E=---__----'P'___r_0:..cJ"--·.=..e.=..c_t---=E::.:.n.....og",---i_n'___e_e_r_:_O_a_v_=i_d_I-f: .----=O::..:.A~G:::'.G~A.:...:R _

Electrode Array: Dipole Dipole n=1 a=1.0m

Operator SelectedChargeability Integration Time Interval:

Survey Date: 11: 15 AM FRI., 14 DEC., 1990

50.78ms to 230.47ms for a current off time of

Operators: ET. RS. 00

Run No: 3

Total Depth: 5.00 mWater Table Depth:

Log Interva 1: 490. OOm to 10. OOm

Probe No: 3

Data Points/Waveform: 512

250.ms

.~~~~__~~-=D",-a.'o'ta"--,,Bas eQl.de ~.~sY,-,,3"Oc~~~~~__~__~_

500.00m

1.000Hz Bipolar Square Wave

INCLINED HOLE WITH PVC CASINGComments:

Frequency:

Hole No: SY3

Job Code: 90/052

Run Di.rect ion: UP

Prospect: SYLVESTER

Company: RGC

Logging Speed (m/min): 2.
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Prospect: SYLVESTER

Company: RGC

Logging Spf.!cd (m/minJ:

Hole No: SY4

Job Code: 90/052

nUn DirccticJn: ur

Total Depth: 300.00m

Operators: ET. DO, RS

nun flD: 1

Water Table Depth: 10.00 m

Log Interval: 290.00m to O.OOm

1
1r' (I r)l' fl (I : '1

50.78ms to 230.47ms for a current off time of 250.ms

Data Points/Waveform: 512Electrode Array: Dipole Dipole n=l a=1.0m

Operator Selected Chargeability Integration Time Interval:

Survey Date: 3: 09 PM TUE., 11 DEC., 1990

Frequency:

Comments:

1.000Hz Bipolar Square Wave

INCLINED HOLE WITH SLOTTED PVC CASING
Data Base Codes: sv 4aF2

Chargeability (ms)91- 33 0,9.
13058G
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Sylvester drilling programme, drill logs and analytical results
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INTERNATlONAL GEOSVSTEMS CORPORATION

•
R.G.C. Explor~tion pty ltd

SYLVESTER GRID

PAGE:

•
1 DATE: 21 OCT 91

C...n
u

PROJECT IDEN : ZEEHAN
COLLAR NORTHING: 6085~.24

DRILLED BY :O.O.T

START DATE
COLLAR EASl"ING
TOTAL LENGTH

OIA~OND ORILlHOlE

1"1 NOV 90
57635.13
343.50

SY004

COMPLETION DATE : 29 NOV 90
COLLAR ELEVATION: 304.92
CORE/HOLE SIZE: HQNQ

LOGGED BY:MARK J FLEMMING
GRID AZIMUTH: 0.00

•
•
•
•
•
•

SURVEY FLAG

000
001
002
003
00'
aD;
007
006
009
010
011
012
013

SURVEY POrNT
LOCATION

0.00
30.00
60.00
90.00

120.00
150.00
210.00
240.00
270.00
300.00
330.00
343.00
343.50

FORESIGHT AZIMUTH
(DEGREES)

340.00
337.00
341.00
336.00
340.00
337.00
340.00
339.00
340.00
341.00
343.00
344.00
344.00

VERTICAL ANGLE
(DEGREES)

-50.00
-52.50
-52.50
-51.00
-50.00
-49.50
-49.30
-4B.75
-47.50
-47.00
-46.00
-45.75
-45.75

NORTHING

60654.24

fASTING

57535.13

ELEVATION

304.92

Interval
From (m) To (m)

•
•
•
•

R HEo
R HEO
R HEO
R HEO
Roo \-lED
R HED

0.00 24.00

Rec.
(m)

THIS HOLE INTERSECTED TWO MINERALISED INTERVALS.THE FIRST ONE
FROM 77.1 TO 62.9 CONTAINED SPHALERITE VEINS IN PYRITIC
SILTSTONE.THE SECOND INTERVAL FROM 301.9 TO 304.9 CONTAINED
OISSEMINATEO SPHALERITE AND GALENA IN A SEQUENCE OF OOLO~ITE

PARTLY REPLACED BY TALC. THERE WAS NO EVIDENCE OF THE MAGNETIC
ANO~ALY AT WHICH THIS HOLE WAS TARGETTED.

ROD Description
(m)

PRECDLLAR.

Formation

R
R

R

24.00

24.00
24.00
24.00

47. 00

59.90
27.60
27.60

MUDSTONE: dark gray. slightly c~rbonaceous, disrupted bedding,
fine bedded, sheared, jointed, hard, bedding: 40 degree angle
to c.a .• shear: 45 degree angle to c.a., gradational base.
trace quartz veins of. 1% pyrite blebs of. 0.1% pyrite
disseminations < veins, .03% chlorite veins ot.

HQ CORE, THEN NO TO THE END OF THE HOLE.
POSSIBLY A FAULT ZONE RATHER THEN BEING BROKEN AND PUGGY DUE TO
LEACHING.
24.00- 27.60: 100% MUDSTONE: gray brown. highly limonitic,
slightly leached. disrupted bedding. fine bedded. sheared,
jointed, puqgy zones, exceptionally broken, bedding: 40 degree
angle to c.a .. shear: 45 degree angle to c.a., gradational

CAMBRIAN CRIMSON CK FOR

CAMBRIAN CR1MSQN CK FOR
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Interval
From (m) To (m)

Aec.
(m)

RQD
(m)

•
PAGE:

R.G.C. Exploration Pty ltd
SYLVESTER GRID

DIA"ONO ORIlLHOLE Sya04 (CONTINUED)

Description

•
2 DATE: 21 OCT 91

Formation

•
•
•
•
•
•
•
•
•
•

R
R

21.60
Z7.60

47 .00

59.30

31.60
31. 60

59.30

17.10

base, tl"'~ce quartz yeins of, 0.1% pyrite blebs ot •. 03% pyrite
disseminations = veins. absent chlorite spots.
Zq.OO- 47.00: 40% INTERMIXED IRREGULARLY INTERBEDDED LITHIC
ARENITE: brown gray. massive, fine bedded, coarse sand.
intermediately sorted. moderately rounded, moderate
sphericity. OPEN STRUCTURE.

THE CARBONATE VEINS ARE LEACHED AND ALTERED TO A LIME - GREEN
MINERAL.

27.60- 37.30: lOO% ~UOSTONE: dark gray. slightly carbonaceous.
disrupted bedding. fine bedded, intensely sheared, jointed,
hard. highly broken, bedding: ~o degree angle to c.a .. shear:
45 degree angle to c.a., grada~ional base, trace quartz veins
of, 0.3% carbonate veins of, 3 % pyrite blebs of, 1\ pyrite
disseminations = veins, trace chlorite veins of.
3/.30- 47.00: 100% ~UOSTONE: dark gray, slightly carbonaceous,
disrupted bedding. fine bedded, sheared, jointed, hard,
slightly broken. bedding: 40 degree angle to c.a., shear: 45
degree angle to c.a., gradational base, absent quartz spo~s, 3
, carbonate veins of. 0.1% pyrite blebs of, 0.1% pyrite
disseminations ( veins, .03% chlorite veins of.

LITHIC ARENITE: gray bro~n, slightly chloritic. calcareous.
massive, medium bedded, jointed. sheared, hard, slightly
broken, grit, intermediately sorted, angular. low sphericity.
OPEN STRUCTURE, basal contact: 25 degree angle to c.a., shear:
20 degree angle to c.a., sheared base, 1% carbon~te veins of,
.03% pyrite disseminations of, pervasive, 0.1% epidote veins
of.
47.00- 59.30: 3 % INTER~IXED NEAR TOP OF INTERVAL MUOSTONE:
bldck.
53.00- 53.01: 100% LITHIC ARENITE: gray bro~n, slightly
chloritic, calcareous, massive, medium bedded, jointed,
sheared, hard, slightly broken. grit, intermediately sorted,
angular, low sphericity, OPEN STRUCTURE, basal contact: 25
degree angle to c.a., fault: 20 degree angle to c.a., sheared
base. 1% carbonate veins of, .03% pyrite disseminations of.
pervasive. 0.1% epidoce veins of.

SILTSTONE: grdy green, slightly chloritic, f~ne bedded,
disrupted bedding, sheared. brecciated, hard. moderately
broken. basal contact: 30 degree angle to C.d .• shear: 20
degree angle to c.a .• sheared base, trdce quarcz veins of. 1%
carbonate veins of, 0.1% pyrite disseminations of. pervasive.
59.30- 66.~0: 50% INTERBEDDEO LITHIC ARENITE: massive, coarse

CAMBRIAN CRIMSON CK FOR
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CA~BRIAN CRIMSON CK FOR

CAMBRIAN CRIMSON CK FOR

CA~BRIAN CRIMSON CK FOR
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R
R
R

R
R

Interval
From (m) To

71.10

71.10
71.10

77 .10

77.10
77 .10

(m)

77.10
77.10
17.10

62.90

62.90
82.90

Rec.
(m)

RQO
(m)

•
PAGE:

R.G.C. Exploration Pty Ltd
SYLVESTER GRID

DIAMONQ DRILLHOLE : SY004 {CONTINUEU)

Description

sand. ~ell sorted, angular. moderate sphericity. OPEN
STRUCTURE.

CORRODED • LIMONITIC IRREGULAR QUARTZ PATCHES (VEINS?) OCCUR
THAT ARE RI~MED BY SILICEOUS ALTERATION. CHLOR1TE (?) IS
ASSOCIATED.THE CARBONATE VEINS ARE ALMOST TOTALLY LEACHED.
71.10- 77.10: 100% SILTSTONE: gray green, silicified, fine
bedded, disrupted bedding, moderately sheared. brecciated,
hard, moderately broken, basal contact: 30 degree angle to
c.a .• shear: 20 degree angle to c.a .• sheared base. 0.3%
quartz veins of, 1% carbonace veins of, 0.3% pyrite blebs of.
pervasive.

SILTSTONE: purple gray. pyritic. hard. bedding: 10 degree
angle to c.a., 10\ pyrite replacive, 0.3% galena veins of, 3 %
pyrite in fractures, 1% sphalerite veins of.

~INERALIZED INTERVAL WITH PYRITE - SPHALERITE-GALENA VEINS AND
PATCHY REPLACE~ENT OF BEDDING IN SILTSTONE B~ PYRITE.

•
3 DArE: 21 OCT 91

Formation

coon
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......
(..;;

o
'-"w
o

•
•
•
•
•
(

R
R

82.90

156.70

177 . 30

177.30
177.30

179.00

185.20

156.70

177.30

179.00

179.00
179.00

185.20

202.00

MUDSTONE: greenish gray. massive. fine bedded, hard.
90.70- 92.30: 100% MUDSTONE: hard. moderately broken, 20%
quartz veins of. 0.3\ pyrite blebs of •. 03% galena blebs of.
0.3% epidote coatings of.
125.40- 135.30: 100% MUDSTONE: brecciated. veined, 20% quart2
veins of. 5% carbonate veins of, 0.3% pyrite blebs of, .03%
galena blebs of, 1% epidote coatings of.

ARKOSIC LITHIC ARENITE: gray green, massive. hard, coarse
sand, fairly ~ell sorted, bedding: 40 degree angle to c.a.,
0.3% pyrite blebs of.
156.10- 117.30: 10% INTER 8EDDED ~UDSTONE: very dark gray.
166.00- 166.15: 100% VEIN: brecciated. vein: 7~ degree angle
to C.d .• 20% quar"t2 veins of, JOt carbonate veins of. 3 %

galen~ blebs of, 3 % sphalerite blebs of.

MUDSTONE: ddrkest brown. bedding: 35 degree angle to e.a .• 1%
pyrite blebs of, 3 ~ pyrrhotite blebs at.

BLEBS OF PyRRHOTITE COMMONLY ENLOGATEO ALONG BEDOING. SOME
REPLACED BY PYRITE.

ARKOSIC LITHIC ARENITE: gray green. massive. hard. eOdrse
s~nd, fairly poorly sorted, 0.3% pyr~te veins of.

SILTY MUDSTONE: gray groen. fine bedded, soft sediment
slumping, bedding: 40 degree dngle to C.d .. uphole facing.

CAMBRIAN CRI~SON CK FOR

CAM8RIAN CRIMSON CK FOR

CAMBRIAN CRIMSON CK FOR

CAMBRIAN CRIMSON CK FOR

CA~BRIAN CRIMSON CK FOR
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Interval
Fl"'om lm) To (m}

Rec.
(m)

RQO
(m)

•
P AGE:

R.G.C. Exploration Pty Ltd
SYLVESTER GRID

DIA~OND ORILLHOlE : SYQ04 (COMTl~UED)

Description

• c..,n
'J.
c:

4 DATE: 21 OCT 91

Formation

202.00 211.40

211. 40 251.50

211.40 :2 51. 500
211.40 251.50
211.40 251.50
211.40 251.50

•
•
•
•
•
•
•
•
•
•

R

R
R
R

R
R

251.50

255.40

262.60

289.50
289.50

293.30

255.40

262.60

293.30

293.30
293.30

307.70

185.20- 202.00: 40% ~UDSTONE: very dark gray. disrupted
bedding, reworked, 1% pyrite veins of. 0.3% pyrite blebs of.
185.20- 202.00: 10% LITHIC ARENITE: gray green.

~UDSTONE: gray green, fractured. stockworked, hard, moderately
broken, 10% carbonate veins of.

LITHIC SILTSTONE: medium gray. soft sediment slumping, coarse
bedded, hard. 3 % carbonate veins of, .03% galena blebs of,
.03% sphalerite blebs of.

SEQUENCE OF INTERBEDDEO SILTSTONE BLACK MUDSTONE AND LITHIC
ARENITE. THE ~UDSTONE SHOWS ABUNDANT EVIDENCE OF REWORKING.
WITH CLASTS UP TO Ilem INCLUDED IN THE SILTSTONE.PYRITE
HAS PRECIPITATED PREFERENTIALLY IN THE MUDSTONE.

211.40- 251.50: 30% INTER BEDDED MUDSTONE: very dark gray.
disrupted bedding. reworked. bedding: 40 degree angle to c.a .•
uphole facing. 3 % pyrite blebs oT.
211.40- 251.50: 10% ARKOSIC LITHIC ARENITE: gray green.

ARKOSIC LITHIC ARENITE: 3 % carbonate veins of. O.lt pyrite
blebs of, .03% galena blebs of, .03% pyrrhotite blebs of.

SILTSTONE: pale grey. fine bedded. gr~ded bedding. bedding: 50
degree angle to c.a •• uphole facing.

SILTY MUDSTONE: medium light grey. fine bedded, soft sediment
slumping. disrupted bedding. bedding: 40 degree angle to C.d ..
262.50- 293.30: 20t MUQSTONE: very d~rk gray, disrupted
bedding, reworked.
2/1.20- 288.20: 100% MUDSTONE: 1% quartz veins of, 3 t

carbonate veins of, 0.3% pyrite blebs of, trace galena blebs
ot, 0.1% chlorite veins of. 0.3% epidote veins of, 0.1%
sphalerite veins of.
2'8.20- 279.30: 80% LITHIC ARENITE: dark gray.

ALTHOUGH NOT OBVIOUSLY FAULTEO,THIS IS A STRUCTURALLY OISTUR8ED
INTERVAL.
289.50- 293.30: lOOt MUDSTONE: darkest brown, slightly
graphitic, disrupted bedding. fragm~ntal, 1% carbonat8 veins
of, 1% pyrite disseminations of .. 03% galena blebs of, 1%
chlorite veins of, 0.1% pyrrhotite disseminations of, O.L~

sphalerLte blebs of.

DOLO~ITE: pale grey, talcose. stylolitic. fractured.
stockworked, 5% carbonate veins of. 1% talc alteration haloes

CA~BRIAN CRI~SON CK FOR

CA~BRIAN CRIMSON CK FOR

CAMBRIAN CRI~SON CK FOR

CAMBRIAN CRIMSON CK FOR

CAMBRIAN CRI~SON CK FOR
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"00
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DIAMOND QRILlKOLE : SYQQ4 (CONTINUED)

Deoscription

•
5 DATE: 21 OCT 91

Formation

•
•
•
•
•
•
•
•
•
•

"
"""

293.30
293.30
293.30
301.90

307.70

312.00

301.90
301.90
301.90
304.90

312.00

343.50

of.
THE DOLOMITE IS EXTENSIVELY FRACTURED, WITH COARSE GRAINED
WHITE CARBONATE FILLING THE FRACTURES AND ~INOR TALC FORMl~G

ADJACENT TO THEM.
SILTY DOLOMITE PARTLY REPLACED BY TALC SPHALERITE AND GALENA.

301.90- 304.90: 100% SILTY DOLOMITE: light green, moderately
CalcDse, remnant bedding. stockworked. bedding: 65 degree
angle to c.a .• 30% talc pervasive. 0.3% galena disseminations
ot, 1% sphalerite disseminations of.
305.40- 306.20: 100% MUDSTONE: dark red.

SILTSTONE: dark gray. fine bedded.

MUDSTONE: dark red, di5rup~ed bedding. 3 % epidote altera~ion

haloes af.
331.70- 331.80: 100% VEIN: 30% qu~rtz veins of, 10\ magnetite
euhedral crystals of. 50% chlorite veins of, 5% sphalerite
veins at.

CAMBRIAN CRI~SON CK FOR

CAMBRIAN CRIMSON CK FOR
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R. G. C. Exploracion Pty Ltd

SYLVESTER GRID
DIAMOND ORILLHOLE , SVQOll (CONTINUED)

ASSAYS

From To Number
CU(PPfII) p 8 (PPI'I) 2N(PPfll} SN(PPfIIJ AU{PPfII) AG(PPM) AS(PPM) SB(PPfII)

71.00 72.00 29249 '5 20 135 8 0.01 -0.50 4.00

72.00 73. DO 29250 85 35 200 7 0.01 -0.50 7.00• 73.00 71l.DO 29251 110 70 255 7 0.01 -0.50 13.00
14.00 15.00 29252 70 20 190 7 0.01 -0.50 16.00
75.00 76.00 29253 90 -5 1'5 9 -0.01 -0.50 14.00• 16.00 77.10 292SIl 85 5 180 8 -0.01 -0.50 12.00
77.10 78.00 29255 95 225 4700 10 0.01 2.00 100.00
7 B. 00 79.00 29256 90 370 350 6 0.01 2.00 79.00• 79.00 80.00 29257 60 335 8250 25 0.02 3.00 100.00
80.00 81. 00 29258 75 3000 9250 30 0.02 8.00 100.00
81.00 82.00 29259 90 780 2200 20 -0.01 1. 00 311.00• 8.2. 00 82.90 29261 115 6,. 3100 30 0.01 1. 00 100.00
82.90 84.00 29262 90 10 180 • -0.01 1.00 18.00
84.00 85.00 29263 95 -5 150 3 -0.01 -0.50 11. 00• 85.00 86.00 2925/1 125 5 160 -3 -0.01 -0.50 9.00
86.00 87.00 29265 80 35 135 7 -0.01 -0.50 21. 00

292.30 293.30 29266 15 60 205 30 -0.01 -0.50 100.00• 293.30 294.30 29267 10 325 300 • -0.01 -0.50 11. aa
294.30 295.30 29268 10 10 55 3 -0.01 -0.50 2.00
295.30 296.30 29269 10 15 60 • -0.01 -0.50 2.00• 296.30 297.30 29270 10 10 50 -3 -0.01 -0.50 1. 00
297.30 298.30 29271 10 20 55 -3 -0.01 -0.50 1.00
298.30 299.30 29272 10 5 60 3 -0.01 -0.50 -1.00• 299. "30 300.30 29273 10 5 60 3 -0.01 -0.50 1.00
300.30 301.90 29274 10 10 " 5 -0.01 -0.50 15.00
301. YO 302.90 29275 5 625 920 " -0.01 -0.50 9.00• 302.90 303.90 29276 5 12':l0 1300 35 -0.01 -0.50 8.00
303.90 304.90 29277 15 4150 11800 56 -0.01 1. 00 11.00
3011.90 30':l.90 29278 10 320 165 15 - o. 01 -0.50 9.00• 305.90 306.90 29279 10 140 220 25 -0.01 1. 00 1.00
306.90 307.70 29281 5 150 220 35 -0.01 -0.50 4.00
307.70 308.70 29282 10 25 75 9 -0.01 -0.':l0 21.00
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SURFACE DIAMOND DRILLHDLE SYD05

PROJECT IDEN
COLLAR NORTHING:
DRILLED BY :L.V.

ZEEHAN
60649.53

START DATE
COLLAR EASTING
TOTAL LENGTH

27 NOV 90
57201.05
666.80

COMPLETION DATE : 2 DEC 90
COLLAR ELEVATION: 292.42
CORE/HOLE SIZE: HONQ

LOGGED BY:MARK J FLEMMING
GRID AZIMUTH: 0.00

THIS HOLE WAS TARGETTEO AT A DEEP SOURCE MAGNETIC ANOMALY IN
UPPER OONAH CARBONATES AND SHALES IN THE FOOTWALL OF THE
8ALSTRUP FAULT.THE HOLE INTERCEPTED 78.3m OF MAGNETITE ­
SERPEN1IN!TE SKARN AND 53.8m OF DOMINAN1lY MASSIVE SULPHIDE
WITH SPHALERITE - GALENA, HOSTED BY UPPER OONAH CARBONATES. THE
HOLE THEN PASSED THROUGH A SILICEOUS ZONE INTERPRETtD AS THE
(ANNEALED) BALSTRUP FAULT, INTO PSAMMO - PELITES INTERPRETED AS
LOWER OONAH FORMATION.
LOGGED BY: MJ FLEMMING (0 - 429.1m)

OJ CROSSING t429.1 - o66.8m)

SURVEY FLAG SURVEY POINT• LOCATION

000 0.00• 001 31.00
002 61.00
003 91.00• 00. 121.00
00. 160.00
00. 190.00• 007 223.00
00. 253.00
009 284.00• 010 316.00
011 347.00
012 383.00• 013 417.00

015 4/18.00

01. 486.00• 017 521. 00
01. 560.00
019 6112.00• 020 647.00
021 665.00
022 666.80• R HED

R HED• R HED
R HED
R HED

r R HED
R HED
R HED
R HED
R HEO

FORESIGHT AZIMUTH
(DEGREES)

354.00
3!:>4.00
347.00
344.00
344.00
346.00
347.00
355.00
349.00
351.00
349.00
352.00
350.00
348.00
350.00
352.00
353.00
3'::04.00
360.00
357.00
355.0ll
35':>.00

VE:RrICAL ANGLE
tOEGREES)

-49.00
-49.00
-50.00
-50.50
-51.00
-51.50
-52.00
-':13.00
-53.':10
-54.0U
-54.00
-54.':10
-55.00
-56.00
-56.00
-56.30
-':I 7.00
-':17.70
-51.0ll
-56.00
-55.00
-55.00

NORTHING

60649.53

EASTING

57201.05

ELEVA TI a N

292.42
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•
•
•
•
•
•
•
•
(

R
R
R
R

R

R

R

R

R
R

R
R

Interval
From (m) To (m)

0.00 12.90

12.90 64.30

12.90 64.30
12.90 64.30
12.90 64.30
17.10 18.10

25.00 26.80

59.60 63.40

64.30 65.80
64.30 65.80

55.80 70.70

65.80 70.70

70.70 89.90

70.70 89.90
70. J 0 69.90

89.90 93.50

93.50 93.80

93.80 107.30

93.80 101.30
93.80 107.30

107.30 109.20

Ree.
(m)

ROD
(m)

Description

PRECQLLAR.

SHALE: black, highly graphitic. bedded, disrupted bedding.
sheared, firm. moderat~ly broken. faulted base, 0.3% quartz
veins of, 1% Cdrbonate veins 01', in vughs. 0.1% chlorite veins
of.

BEDDING CORE AXIS ANGLE DECREASES FROM 50 DEGREES TO 10 GOING
DOWN THE HOLE. MUCH OF THE PYRITE OCCURS AS SYNGENETIC LAYERED
DISSE~rN~TIONS ~NO AS BLEBS; TO A LESSER EXTENT AS VEINS.
MINOR PUGGY lONES - CORE LOSS.
17.10- 18.10: 100% FAULT lONE: exceptionally broken.

MAJOR PUG ZOMES - CORE LOSS.
25.00- 26.BO: BO% FAULT lONE: highly broken.

MAJOR PUG ZONES - CORE LOSS.
59.60- 63.40: 60% FAULT ZONE: highly broken.

FAULT lONE: exceptionally broken.
~INOR PUGGY lONES - CORE LOSS.

DOLOMITIC QUARTZITE: light gray. ~ilicif1ed. massive,
crackled, sheared, extremely hard. moderately broken, faulted
base, 5% quartz vein~ of, 3 , carbonate stock~ork, trace talc
veins of, 0.1% pyrite veins of. 1% chlorite vein5 of.

CARBONATE OCCURS AS A FINE CRACKLE STOCKWORK.

SHALE: black. highly graphitic. very strongly sheared,
strongly ~heared. highly broken, faulted base, 0.3% pyrite
joint linings.

THIS IS A HIGH STRAIN ZONE IN A GRAPHITIC SHALE. ~ITH THE
OEVELOP~ENT OF ABUNDANT POLISHED SLICKENSIDED FACES.

SALTY DOLOMITE: light gray, quartzitic.ose. stylolitic.
faulted base, 3 % carbonate veins of.

FAULT ZONE: puggy lones, exceptionally broken.

SILTY DOLOMITE: light gray. talcose, well bedded, fractured,
stocKworked. brecciated base, 5% carbonate veins of.

THE BEDDING TO CORE AXIS ANGLE IS QUITE VARIABLE THROUGH THIS
INTERVAL.

SHALE: black. highly graphitic. moderately sheared. sharp
irregular base. 0.1' pyrite joint linings.

Formation

OONAH FM UNDIFFERENT

OONAH FM UNOIFFERENT

OONAH FM UNDIFFERENT

OONAH FM UNDIFfER~NT

OONAH FM UNDIFFERENT
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•
•
•
•
•
•
•
•
•

R

R

R
R
R

R

•
R

In"tervBo!
From (m) To (m)

109.20 189.10

129.00 2038.00

168.00 189.10

189.10 237.80

189.10 200.50
189.10 200.50
189.10 200.50

201.00 237.80
201.00 23].80
201.00 237.80

Rae.
(m)

RQD
(m)

Description

DOLO~ITE: pale grey. hard, sharp planar base.
109.20- 160.40: 100% DOLOMITE: talcose. mottled, massive.
111.10- 112.50: 100% DOLOMITE: 5% pyrite pervasive.

a CORE.
143.20- 143.60: 100% DOLOMITE: brecciated. 20% carbonate veins
of.
160.40- 168.00: 100% DOLOMITE: homogeneous, massive.

DARKER GREY TALCY FINE !NTERBEOES OCCUR THROUGH THIS INTERVAL.
168.00- 189.00: 100\ DOLOMITE: ~ell bedded, medium bedded,
bedding: 65 degree angle to c.a ..

DOLOMITIC SHALE: black, highly g~aphitic. modera~ely folded,
sharp base, 0.1% pyrite joint lining~, veins of.

WELL-BEDDED GRAPHITIC BLACK SHALE WITH A ~ODERATELY DeVELOPED
CLEAVAGE PARALLEL TO BEDDING. MOST OF THE BEDDING PLANES SHOW
EVIDENCE OF MOVEMENT. BEING WELL POLISHED AND SLICKENSIDED.

1B9.10- 200.50: 100% SHALE: well bedded.
MINOR MORE GRITTY SHALE HORIZONS DrSTRUPTED AND CONTORTED WITH
MUCH SYGENETIC (?) PYRITE. TALC VEINING MOST COMMOM FROM 228 TO
232M.
201.00~ 237.80: 100% DOLOMITIC SHALE: talcose. moderately
graphitic, slightly chloritic. dis(upted bedding. 3 ,
carbonate veins of, .03% talc veins of, .03% chlorite veins
of •. 03% pyrrhotite veins of.
2~1.00- 237.80: 100% DOLOMITIC SHALE: 0.1\ pyrite
disseminations = veins.
229.00- 234.00: 100% DOLOMITIC SHALE: black. highly graphitic,
fragmental, sha~p base, 0.1% pyrite joint linings. veins at.

Formation

OONAH FM UNOIFFERENT

OONAH f~ UNDIfFERENT

OONAH FM UNOIFFERENT

•
237.80

238.90

238.90

259.80

SILTY VEIN: black, massive. strongly sheared. basal cont3ct:
25 degree angle to C.d., sharp base. 1% carbonate in vughs.
disseminations = veins. clasts of. 50% chlorite 1%
arsenopyrite.

DOLOMITE: light gray, epidotized. pyrrhotitic. magnetite,
massive. mottled. stock~ork2d, hard. gradational base, trace
talc patches. 1~ magnetite disseminations or. ~% pyrite
disseminations of, 1% serpentine patches. trace chlori~e

patches _
23~.50- 250.90: 100% DOLO~[TE; light gray. epidotized.
pyr~hotitic. magne~it~. massive. mottled. stock~orked, ha~d,

gradational base. trace t~lc patches, 1% magnetite
disseminations of, 5% py~ite dis5emina~ions of. 1% serpen~ine

patches, trace chlorite patches. 3 , pyrrhotite disseminations

QONAH FM UNDIFFERENT

OONAH FM UNOIFFERENT
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Interval
From (m) To (m)

Rec.
(m)

ROD
(m)

Description Formation

•
•
•
•
•
•
•
•
•
•

R
R
R
R

R
R

R

259.80
259.80
259.80
259.60
259.80

279.00
279.00

2!:l6.50

305.20

305.20

314.40

296.50
279.00
279.00
279.00
279.00

296.50
296.50

305.20

314.40

314.40

429.10

) veins.
256.50- 2S6.g0: 100% DOLOMITIC BRECCIATEO MUDSTONE: gray
brown, talcose, slightly hematitic. brecciated, sheared. 3 %
talc 3 t pyrite disseminations ot.
256.90- 257.10: 100% FAULT ZONE: intensely sheared. puggy
zones, fault: 60 degree angle to c.a ..

DOLOMITIC FAULT ZONE: gray ~hite. hard.
SIGNIfICANT CORE lOSS IN THIS INTERVAL. PYRITE ASSOCIATED WITH
CRACKLED AND CORRODED DOLO~ITE. ABUNDANT WHITE ~INERAL PRESENT.
WOLLASTONITE (?) WHICH FORMS THE FRAGMENTS OF THE BRECCIA
CAVATIES RECOGNISED BY DRILLERS AND RETURN lOSS AT 267 ~ETRES.

259.80- 279.00: 100% BRECCIATED ALTERED FAULT ZONE: white
gray, crackled, brecciated, moderately brok~n, ~O% carbonate
breccia fillings of, trace talc veins of, 0.1% pyrite
dissemination~ of.

ABUNDANT CORE LOSS - CAVITIES. HOLE MAKING WATER AT 295.6
METRES.

279.00- 296.50: 100% DOLOMITIC SILTY FAULT lONE: crackled,
brecciated. puggy 20nes, highly broken. 0.3% pyrite
disseminations of.

ALTERED DOLOMITE: light gray. silicified, serpentinized.
magnetite. massive, stylolitic, hard, gradational base, trace
talc veins of, 0.3% magnetite disseminations of. 1% pyrite
disseminations ot, absent galena amygdaloids of, 3 %
serpentine veins of, 0.1\ spots of. trace pyrrhotite
disseminations of.
302.10- 303.70: Sat DOLOMITIC MUDSTONE: dark gray, pyritic,
fine bedded. moderately broken, 5% pyrite laminations. 5%
serpentine lenses of.

SILTY DOLOMITE: gray. slightly talcose, bedded, stockworked,
brecciated. hard. gradational base. ~O% carbonate veins of, 3
% pyrite.

BeA'S ARE VARIA8LE.

ALTERED DOLOMITE: light gray, magnetite. asbestos. slightly
serpentinized. mottled. stylolitic, hard, gradational base,
patches. O.3~ pyrite disseminations ( veins, absent asbestos
.03% pyrrhotite disseminations < velns.
31Q.40- 32~.90: 100% DOLOMITE: moderately talcose,
indistinctly bedded, 10\ carbonate veins of. 0.1' pyrrhotite
disseminations ( veins.

OONAH F~ UNDIFFERENT

OONAH F~ UND1FFERENT

OONAH FM UN01FFERENT

OONAH FM UNOIFFERENT

.....
W
o
C."
(.:J
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Interval
From (m) To (rn)

Rae.
(m)

"00
(m)

Oescripcion Fa rma ti 0 n

•
•
•
•
•
•
•
•
•
•

""

"..

""

359.00
359.00

392.50
392.50

429.10

429.10
429.10

371.40
371.40

392.50
392.50

.:\36.60

438.80
438.80

324.90- 342.20: 100% DOLOMITE: gray green, moderately
serpentinized •. 03% talc patches, 0.1% magnetite
disseminations of, 0.1% pyrite disseminations ot. 3 %
serpentine patches. 0.3% asbestos spots of, 0.3% pyrrhotite
spot:s of.
342.20- 352.00: lOOt ALTERED DOLOMITE: greenish gray.
magnetite, moderately serpentinized, stockworked, brecciated,
1% magnetite disseminations of, serpencine breccia fillings
of.
345.40- 345.45: 100% FAULT ZONE: puggy zones, fault: 15 degree
angle to c.a ..

TOURMALINE OCCURS AS RANDOMLY ORIENTATE INDIVIOUAL GRAINS
THROUGHOUT. GENERALLY 2 - 3 M~ IN LENGTH.

359.00- 371.40: 100% ALTERED DOLO~ITE: moderately
tourmalinised, massive, homogeneous, serpentine veins of, 3 %
tourmaline.
3/8.00- 384.50: 100% ALTERED DOLO~ITE: gray green, moderately
serpentinized, moderately tourmalinized. stockworked,
brecciated, vein: 40 degree angle to c.a., 0.3% mdgnetite
disseminations of, serpentine pa~ches. patches. J , pyrrhotite
veins of, 0.3% sphalerite veins of.
388.80- 395.20: 100% ALTERED DOLOMITE: strongly jointed.
highly broken. joint: 90 degree angle to c.a., 0.3% mdgnetite
patches. 0.3% pyrrhotite veins of.

A 1.0 CM VEIN OF PYRRHOTITE + SPHALERITE OCCURS; SHEARED AT ITS
DOWN-HOLE CONTACT, CA OF 20 DEGREES.

396.80- 407.90: 100% ALTERED DOLOMITE: gray green, mOderately
serpentinized, puggy zones, moderately broken, 3 % magnetite
disseminations < veins, 0.1% pyrite disseminations of, 0.3'
asbestos spots of, 1% pyrrhotite patches.
41'.~O- 429.10: 100% ALTERED DOLOMITE: gray green, mOderateiy
serpentinized, sheared, puggy zones, 3 % magnetite
disseminations ( veins. 0.3% dsbestos spots at, 1% pyrrhotite
disseminations < veins.
428.00- 429.10: lOOt ALTERED DOlO~ITE: highly magnetite, 5%
magnetite disseminations) veins.

SKARN: darkest green. magnetite, 5e~pen~inized. ma55~ve .
recrystallised, hard, mode~ately broken. interstitiai, 40\
magnetite replacive, 20t serpentine replacive. 20~ tremolite
replacive •. 03% pyrrhotite veins at.

~AGNETICS OCCUR AS IRREGUALAR MASSES WITH INTERSTITIAL
TREMOLITE AND SERPENTINITE REPLACING DOLOMITE (COMPLETELY)
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C..i1
, ''l''
, ,I ~.

Interval
From (m) To (rn)

Re c .
<mJ

ROD
lmJ

Description Format.ion

•
•
•
•
•
•
•
•
•
•

R
R

R
R

1\38.80

438.80
438.80

447.70

I\SL.20

452.00

454.60

465.70

491.00

491.00
1\ 91. 00

507.40

447.70

447.70
447.70

451.20

452.00

454.60

465.70

491. 00

507.40

507.40
507.40

SI11.00

SKARN: medium mottled. magnetite. serpentinized, partly
recrystallis8d. firm. moderately broken, 50\ carbonate
feplacive, la' magnetite patches, 20% serpentine patches. 10%
tremolite patches. 1% sericite patches.

SKARNIFICATION IS INCOMPLETE WITH REMANT DOLOMITE PATCHES AND
lESS INTENSE MAGNETITE/SERPENTINITE REPLACEMENT.

DOLOMITE: light gray. massive, hard. slightly broken, 3 %
magnetite patches, 3 % serpentine patches.

SKARN: pale green, clayey, magnetite. massive, recrystallised,
crumbly, highly broken, 10% quartz patChes, 20% carbonate
interstitial. 10% magnetite patches, 30% clay inter5titial,
10% serpentine patche~.

SKARN: banded. banding: 40 degree angle to c.a., 10% carbonate
interstitial, 40% magnetite laminations, 40% serpentine
laminations.
452.00- 454.60: 40% IRREGULARLY INTERBEDDED DOLO~ITE: light
gray. massive. 3 % magnetite disseminations of, 3 % serpentine
disseminations of.

DOLOMITE: light gray. massive, vein: 40 degree angle to c.a.,
.03% siderite veins of, 1% magnetite patches, 1% serpentine
patches, 1% pyrrhotite veins of.
454.60- 460.50: 30% OOLO~ITE: banded, banding: 40 degree angle
to c.a ..

SKARN: very dark green, serpentinized, magnetite. massive,
recrystallised, hard, slightly broken, sharp irregular base,
l~ talc patches. 10% siderite interstitial, 10% magnetite
patches, 70% serpentine massive( semi - massive.
473.00- 475.30: 100% SKARN: banded, banding: 50 degree angle
to c.a., sharp irregular base.

SKARN: very dark mauve, magnetite, massive, recrystallised,
hard, moderately broken, 5% carbonate patches, 5% talc
patches, 70% magnetite massive! semi - massive, 10% serpentine
interstitial. 3 t clay patches, clay 1% pyrrhotite
intersti tial.

SO~E INTERSTSIIAL PYRRHOTITE OCCURS NEAR BASE, BECO~MING MORE
ABUNDANT DOWNWARD.

MASSIVE SULPHIDES: darker brown, maSsive, hard, moderately

UPPER OONAH

UPPER OONAH
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Interval
From (m) To (m)

Rec.
(m)

ROO
(m)

Description Formation

•
•
•
•
•
•
•
•
•
•
r

R

R
R
R

R

R
R

507.40
507.40
SO 7.40
507.40

514.00

516.00

~lB.OO

522.30
522.30

So30.90

535.80

551.00

514.00
514.00
514.00
514.00

518.00

530.90

530.90
524.90
524.90

535.80

551.00

552.30

broken, sharp irregular base. 20% quar~z interstitial. 1%
carbonate veins of, 3 t galena disseminations = veins. 3 %
serpentine patches, 70t pyrrhotite massive I semi - massive, 5%
sphalerite patches.

QUARTZ OCCURS INTERSTITIAL TO ~EDIU~ GRAINED PYRRHOTITE AND AS
IRREGULAR PATCHES, GALENA OCCURS AS STReAKY VEINS AND
OISSEMINATIONS AND SPHALERITE AS IRREGULAR DISSEMINATED
PATCHES.

SKARN: medium green, serpentinized, magnetite, massive,
recrystallised, diffuse base, fracture; 10 degree angle to
c.a., 1% talc patches, 20% magnetite patches, 70t serpentine
massive/ semi - massive, 0.3\ sphalerite disseminations of.

MASSIVE SULPHIDES; darker brown. massive, hard, moderately
broken, ~% quartz interstitial, 3 ~ carbonate disseminations
veins, 3 t talc interstitial. ~% pyrite p~tches, 3 , galena
patChes, 70% pyrrhotite massive/ semi - massive, 5\ sphaleritB
patches.

SPHALERITE IS DARK GREY/BROWN.
PYRITE IS COARSE AND AT CONTACTS SUBHEORAL PYRITE IS REPLACING
PYRRHOTITE.
522.30- 524.90: 100% MASSIVE SULPHfOES; light yellow, massive,
hard, moderately broken. ~% quartz interstitial, 5% carbonate
veins of. 3 t talc interstitial, 70% pyrite massivel semi ­
massive, 3 % galena patches, 70% pyrrhotite massive( semi ­
massive. S% sphale~ite patches.

MASSIVE SULPHIDES: massive, sharp irregUlar base, ~O% quartz
interstitial. 1\ ca~bonate veins of. patches.

CARBONATE: partly recrystallised, vuggy. hard. mOderately
b~oken. gradational base, vein: 45 degree angle to c.a., 3 %
talc patches, ~% magnetite patches, ~% pyrite stOCKwork, 3 %
se~pentine patches. 5% pyrrhotite stockwork.
~3B.60- ~39.30: 100% CARBONATE, partly recrystallised. vuggy.
hard. moderately broken. gradationaL base. vein: 4S degree
angle to c.a., 3 \ talc patches. 90% magnetite massive( semi ­
massive, ~% pyrite stock~or~, 3 t serpentine patches. ~t

pyrrhotite stockwork.

MASSIVE SULPHIDES: medium brown. hard. moderately broken, 3 %
carbonate vei.ns 01', 5% magnetite disseminat.ions of. 20% pyrite
disseminations ~ veins, 70t pyrrhotite massivel semi -
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Interval
From (m) To (m)

Rec.
(m)

ROO
tm)

Description

massive.

Formation

•
•
•
•
•
•
•
•
•
•

R

R
R
R

552.30

554.00

560.10

561.20

561.20

565.00

565.00
565.00
':.65.00

579.90

554.00

560.10

561.20

565.00

565.00

579.90

579.90
579.90
579.90

586.60

SKARN: dark mauve, serpentintzed. magnetite, massive,
r8crY5t~11ised. vuggy. 30% magnetite patche9. 60% serpentine
massive I semi - massive.

MASSIVE SULPHIOES: hard, moderately broken. basal contact: 40
degree angle to C.d .• sheared base, vein: 10 degree angle to
C.d., 10% quartz interstitial, 3 % siderite veins of, 3 %
pyrite disseminations = veins, 70% pyrrhotite massive I semi ­
massive.

SKARN: black. magne~i~e, massive, brittle, highly broken, 7o,
magnetite massivef semi - massive, 20% serpentine massivef
semi - massive.

DOLO~ITIC ~UDSTONE: gray green, hard, highly broken, bedding:
30 deqree angle to c.a .• 0\ chlorite disseminations of, 1%
sphalerite disseminations at.

SPAHERITE IS LIGHT BROWN.
561.20- 565.00: 20% C~RBONATE: medium bedded.

~NY ROCK: highly silicified. textures obllterated by
alter~tion, massive, basal contact: 3S degree angle to c.a.,
sheared base. ~O% quartz pervasive, 10' carbona~e

disseminations = veins, 3 % tremolite patches, S% chlorite
disseminations of, 20% pyrrhotite stoCKwork.

INTENSELY SILICIFIED THEN BRECCIATED TO PRODUCE STOCKWORK VEINS
OF PYRRHOTITE. LOCALLY CARBONATED. PRECURSOR A MUOSTONE.
ORIGINAL TEXTURES OBLITERATED.
~72.80- 5'Q.30: 100% MUDSTONE: very dark gray, highly
c~Lcareous. tex~ures obliterated by alter~tion. brecciated.
30% carbonate disseminations = veins. 3 % pyrite
disseminations = veins.
5/4.30- 576.10: 100% MUDSTONE: black, slightly graphitic,
maSS1Ve. textures obllterated by alteration, 3 % pyrite veins
ot. 1* pyrrhotite disseminations at.

~ELANGE: medium dark grey, moderately altered, massive, basal
contact: 45 degree angle to c.~., sheared base. 5% carbonate
disseminations at, ] % chlorite disseminatlons of. 0.3%
pyrrhotite disseminations of.
582.~0- 582.80: 100% CARBONATE: medium green. massive,
bedding: 25 degree angle to C.d., 5\ pyrrhotite replacive. 1%

OONAH FM UNDIFFERENT

OONAH FM UNOIFFERENT
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•
•
•
•
•
•
•
•
•
•

"
"

""
"

""

END

SoBS.BS
585.85

586.60

586.60
5B6.60
586.60

640.00
640.00

650.30

665.80

666.30

585.40
S86.40

650.30

650.30
650.30
650.30

644.00
644.00

665.80

666.30

666.80

sphalerite disseminations aT.
584.30- 585.85: 50% MUDSTONE: tine bedded, disrupted bedding.

MELANGE MAY BE TECTONIC IN ORIGIN SHEAR FABRIC LOCALLY
DEVELOPED GENERALLY AT 130 DEGREES TO fHE C.A.

585.85- 586.40: 100\ FAULT: fault: 40 degree angle to C.d .•

30% quartz massive/ semi - massive, 3 % carbonate veins ot,
0.1% pyrite disseminations of. 30% pyrrhotite massive; semi ­
massive, 0.3% sphalerite patches.

~UDSTONE: laminated, disrupted bedding, microfaults, hard,
moderately broken. bedding: 13 degree dip to c.a., uphole
facing, faulted base, veins of, 0.3% pyrite disseminations (
veins, 0.3% pyrrhotite disseminations ( veins.

LOCALLY DEVELOPED FINE CRENULATION CLEAVAGE GIVES ROCKS A SILKY
APPEARANCE. BCA'S VARY 0 - 30 DEGREES TO THE C.A. LOCALLY
DISTURBED.
586.60- 650.30: 20% IRREGULARLY INTERBEDDED SANDSTONE: coarse
bedded.
610.00- 612.60: 90% VEIN: 90% quartz veins of, 1% pyrrhotite
stock ..... ork.
634.70- 637.00: 40% VEIN: 40% quartz veins of. 3 % pyrrhotite
stockl,.Jork.

GRADED SANDSTONE BEDS GIVE GEOLOGY FACING (TOPS UPHOLE) . SOME
TIGHT Z-FOLOING.
648.90- 649.40: 100% FAULT: fault: 35 degree angle to c.a .•
90% quartz veins of, 0.3% pyrite veins of. 5% pyrrhotite veins

" .
SANDSTONE: medium gray, crenulated. disturbed bedding,
microfaults, coarse sand. 1% pyrrhotite veins of.
650.30- 665.80: 10% INTER BEDDED SHALE: blacK, fine bedded.
650.30- 665.80: 10% INTER BEDDED MUDSTONE: light gray. fine
bedded.

FAULT: silicitLed. brecciated. fault: 15 degree angle to c.a .•
90% quartz velns at, 1% pyrice dissemina~ions at.

SILTSTONE: light gr~y, fine bedded, disturbed bedding.
dr~g-folded.

666.30- 660.80: 40% FINELY INTERBEDDED SHALE: bl3Ck, fine
bl?dded.

OONAH FM UNOIFFERENT

OONAH FM UNOIFFERENT

OONAH FM UNO[FFERENT

t­
W
o
C)

o
t·.)
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SYLVESTER GRID
SURFACE DIAMONO DRIlLHOLE , S'1'OO~ (CONTINUED)

ASSAYS

From To Number
CU l PPM) PB(PPM) IN (PPM) SN(PPI'I) AU(PPM) AG(PPM) IoI(PPM

110.00 111.00 29296 10 10 30 -3 -0.01 -0.50 -20
11 L 00 11 L. 80 29297 10 10 25 -3 -0.01 -0.50 -20• 111.80 112.50 29298 10 ; 0 70 -3 0.01 -0.50 -20
112.50 113. SO 29299 8 40 25 -3 -0.01 -0.50 -20
236.00 237.00 30501 115 65 110 5 -0.01 -0.50 -50• 23/.00 237.80 30502 65 60 70 20 -0.01 -0.50 -SO
237.80 238.80 30503 60 6650 9250 12 -0.01 8.00 1&9

• 238.80 239.50 30504 20 60 95 -3 -0.01 1. 00 -50
239.50 240.50 30505 10 -5 35 -3 -0. 01 -0.50 -50
240.50 241.50 30506 20 -5 35 -3 -0.01 -0.50 -50

• 241.50 242.50 30507 10 -5 30 -3 -0.01 -0.50 -50
242.50 243.50 30508 10 -5 os -3 -0.01 -0.50 -so
243.50 244.50 30509 35 BO 1000 -3 -0.01 -0.50 -50
244.50 245.50 30510 10 15 15 -3 -0.01 -0.50 -so• 245.50 246.50 30511 5 -5 30 -3 -0.01 -0.50 -50
246.50 247.50 30512 -5 -, 30 -3 -0.01 -0.50 -so

• 247.50 248.50 3051'3 -5 -5 30 -3 -0.01 -0.50 -50
24B.50 249.50 30514 -, 5 30 -3 -0.01 -0.50 -so
249.50 250.50 30515 15 50 55 -3 0.01 -O.SO -so

• 250.50 251.90 30516 5 10 55 -3 -0.01 1.00 -50
251.90 2~3.00 30517 5 10 " -3 -0.01 -0.50 -50
253.00 254.00 30518 5 15 30 -3 -0.01 -0.50 -50

• 254.00 255.00 30519 5 15 " -3 -0.01 -0.50 -50
255.00 256.00 30521 10 105 ISO -3 -0.01 1.00 -50
256.00 2~6.50 30522 -, -, 35 14 -0.01 -0.50 -50
256.50 257.10 30523 5 -5 70 " -0.01 -0.50 -50• 257.10 258.00 30524 5 -, 35 -3 -0.01 -0.50 -50
258.00 259.00 30525 5 -, 60 13 -0.01 -0.50 -so
259.00 259.80 30526 5 -5 70 -3 -0.01 -0.50 -50• 259.80 261.00 30521 -5 -5 55 -3 -0.01 -0.50 -so
261.00 262.00 30528 -5 15 40 -3 -0.01 -0.50 -50
378.00 379.00 30529 -5 B5 135 -3 -0.01 -0.50 -50
379.00 380.00 30530 ,5 15 " -3 -0.01 -O.!JO -50
3BO.00 381.00 30531 30 270 335 10 0.01 -0.50 -so
381.00 382.00 30532 35 155 6600 -3 0.01 -0.50 110
382.00 383.00 30533 40 195 16600 , o .01 -0.50 263

~
383.00 38'1.00 30534 60 195 67'::00 -3 -0.01 1. 00 lIB
384.00 384.50 30535 50 105 2100 4 0.01 -0.50 -50 <:..;
38'1.50 385.50 30536 20 " 360 -3 -0.01 -0.50 -50 a
385.50 386.50 3 a 5 3 7 5 60 70 -3 -0.01 -0.50 -so 0;
386.50 387.50 30~38 -5 20 55 -3 -0.01 -0.50 -50
3l:il.50 388.50 30539 -, 15 00 -3 0.03 -0.50 -so a

e..-.



• • • c..n
(}

-"""
IGC GEOLOG PAGE: II DATE: 21 OCT 91

R. G. C. ExplorCllt.ian pty Ltd
SYLVESTER GRID

SURFACE DIAMOND DRILLHOLE , 5Y005 (CONTINUED)

ASSAYS

From To Number
CU(PPf'I) PB(PP!'I) ZN(PPl'I) SN (PPM) AU(PPM) AG(PPM) W (PPM

392.00 393.00 30541 " 2000 5800 -] 0.11 /l.OO 112
396.00 397.00 30542 10 ]5 355 -] -0.02 -0.50 -20• 398.00 400.00 30SIl3 15 10 185 -3 -0.0"- -0 _50 -20

400.00 402.00 30544 55 10 1750 -3 0.03 -0.50 37
402.00 404.00 30545 25 5 190 42 -0.02 2.00 -20• 404.00 406.00 305116 335 -5 6400 26 0.11 -0.50 141
0:106.00 407.00 30547 50 -5 295 6 0.02 -0.50 28
410.00 414.00 30548 20 130 1650 -3 0.03 -0.50 31• 4114.00 418.00 30549 15 140 375 -3 -0.02 -0.01 -20
418.00 .:122.00 30550 45 20 640 5 -0.02 -0.50 -20
422.00 426.00 30551 60 15 220 B 0.02 -0.50 27• 426.00 427 .00 30552 15 15 55 5 -0.02 -0.50 -20
429.10 430.00 30553 210 2450 3100 102 -0.02 -0.50 -20
430.00 431.00 30554 15 110 375 112 0.02 -0.50 27• 431.00 432.00 30555 30 695 IBOO 58 -0.02 4.00 -20
432.00 03.00 30556 10 2BO 310 69 -0.02 -0.50 -20
433.00 434.00 30557 35 560 1450 69 0.04 3 .00 44• 434.00 435.00 30558 15 100 210 79 -0.02 -0.50 -20
435.00 436.00 30559 10 245 400 52 0.02 2.00 '22

436.00 437.00 30561 10 330 '05 62 0.01 1.00 -20• 1I37.00 438.00 30562 10 5B5 400 68 -0.02 3.00 -20
438.00 1I38.BO 30563 155 1550 3800 100 0.08 10.00 89
<43B.80 1l<40.00 30564 70 105 230 51 -0.02 -0.::'0 -20• 440.00 4<41.00 30565 165 365 340 196 ~O.O~ 1.00 -20
<441. 00 442.00 30::'66 140 300 345 86 0.02 1.00 22
<442.00 1I<43.00 30567 25 45 100 12 7 -0.02 -0.50 -20• 443.00 444.00 30568 90 150 265 118 0.02 -0.::'0 "444.00 4/1 5.00 30569 50 270 345 76 -0.02 -0.::'0 -20
445.00 446.00 30570 10 ;0 80 49 -0.02 -0.50 -20• 446.00 447.00 30571 5 15 110 '0 -0.02 -0.50 -20
447.00 447.70 30572 10 50 160 50 -0.02 -0.50 -20
451. 20 452.00 30573 45 95 170 155 -0.02 -0.01 -20
452.00 453.00 30574 120 235 740 50 0.04 -0.50 '9
453.00 454.60 30575 75 80 400 32 -0.02 - 0.50 -20
456.00 457.00 30576 85 -5 ;0 -3 0.02 0.02 2b
458.00 459.00 30577 80 -5 190 -3 0.02 -0.50 n ,...
460.00 461.00 30578 45 10 60 -3 ~0.02 -0.:'0 -20 tv
463.00 464.00 30579 75 295 4200 -3 O.OB -0.:'0 83
464.00 465.00 30581 70 420 4100 -3 0.09 -0.50 92 0
465.00 465.70 30582 100 BO ",0 -3 -0.02 -0.::'0 -20 C')
465.70 467.00 30583 65 10 145 4 0.02 -0.50 21 a
467.00 46B.OO 30584 25 5 200 20 -0.02 -0.50 -20

~
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SYLVESTER GRID
SURFACE DIAl'tONO ORIL\.HOLE , S'1'005 ~tONTIN\)E.D)

ASSAYS

From To Number
CU(PPM) PB (PPI'I) IN(PPfI'I) SN(PPfI1) AU (P P fII) AG(PPI'I) I,.J(PP",

468.00 469.00 30!:l85 250 340 24SQ " 0.02 1. 00 "469.00 470.00 30586 410 95 900 3. D .02 2.00 "• 470.00 Ul.OO 30S87 260 35 2200 42 0.07 1. 00 , 6

471.00 472.00 30588 915 140 10200 2 , 0.28 3.00 282
472.00 473.00 30'069 2" 20 1975 43 0.05 5.00 '0• 473.00 474.00 30590 260 10 900 49 -0.02 1. 00 -20
.q 74.00 475.00 30591 420 15 2150 44 0.04 2. aQ .6
475.00 476.00 30592 360 15 2600 41 0.04 2.00 .2• 476.00 477.00 30593 360 35 2750 33 0.011 2.00 49
477.00 478.00 3059'1 145 .0 .00 .0 -0.02 -0.50 -20
478.00 479.00 30595 55 15 100 41 -0.02 -0.50 -20• 479.00 4BO.OO 30596 180 30 200 .5 -0.02 -0.50 -20
480.00 481.00 30597 25 10 100 '3 ':"0.02 -0.50 -20

• 481. 00 482.00 30598 15 5 300 44 -0.02 -0.50 -20
482.00 483.00 30599 '0 15 225 77 0.02 -0.50 25
483.00 484.00 30601 '0 5 170 99 -0.02 -0.50 -20

• 48ol,.00 4BF::..OQ 30602 '0' -, 215 110 0.02 -0.'00 24

485.00 486.00 30603 150 -5 615 99 -0.02 -0.50 -20
486.00 487.00 30604 50 5 15 55 0.03 -0.50 35

• 487.00 488.00 30605 11. 5 155 57 -0.02 0.01 -20
488.00 489.00 30606 70 -5 55 .8 0.02 -0.50 29
489.00 490.00 30607 25 -5 15 56 0.02 -0.50 28

• 490.00 491.00 30608 " 5 100 40 -0.02 -o.so -20
491.00 492.00 30609 15 10 200 74 -0.02 -o.so -20
.q92.00 493.00 30610 15 5 100 108 -0.02 -o.so -20
493.00 494.00 30611 10 -5 60 196 -0.02 -o.so -20• .q 9 4.00 495.00 30612 10 125 115 120 -0.02 -0.!::.0 -20
495.00 496.00 30613 10 10 125 87 0.00 -0.50 -20
496.00 497.00 30614 10 90 160 77 -0.02 -0.':>0 -20• 497.00 498.00 30615 10 • 85 77 -0.02 -0.50 -20
498.00 499.00 30616 10 70 595 92 0.02 -0.50 21
499.00 500.00 30617 10 5 80 14' -0.02 -0.50 -20
500.00 501.00 30618 15 -5 85 178 -0.02 -0.50 -20
501.00 502.00 30619 15 -5 95 118 -0.02 -0.50 -20
502.00 503.00 30621 30 -5 14. 102 -0.01 -0.50 -50
503.00 504.00 30622 30 -5 L35 197 -0.01 -0.50 -50

504.00 50":>.00 30623 20 -5 100 223 -0.01 -0.50 -50
505.00 506.00 30624 10 -5 100 168 -0.01 -0.50 -50 /--.
506.00 507.40 30625 110 -5 85 180 -0.01 -0.50 -50
507.40 508.00 30626 960 45 730 169 -0.01 3.00 -50 W
':>OB.OO 509.00 3062.7 2350 3iBOQ 3980Q 200 -O.Ol. 36.00 909 a
509.00 510.00 3iJti28 2800 46800 4 7 100 264 -0.01 70.00 1210 CJ")

0
Ci
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SURFACE DIAMOND DRIlLHOLE , S,.005 {CONTINUED)

ASSAYS

From To Numb81"
CU(PPfll) PB(PPI'I) ZN{PPI'I) SN{PPl'I) AU(PPf't) AG(PPI'I) L.I(PPM

510.00 '511.00 30629 3150 40700 41600 >;0 -0.01 '" '" _ 0 0 1090
511.00 512.00 30630 1800 37800 13100 13< 0.02 3 5.00 314• 512.00 513.00 30631 3700 991:100 29200 182 -0.01 78.0 Q 010
513.00 514.00 30632 4050 18500 65600 GO -0.01 35.00 1350
514.00 515.00 30633 570 1250 7700 1150 -0.01 8 _00 116• 515.00 516.00 30634 110 1Ba 1050 672 -0.01 1. 00 -50
516.00 517.00 30635 35 29; 1700 74 7 -0.01 2.00 -50
517.00 518.00 30636 65 55 27G 530 -0.01 -0.50 -50• 518.00 519.00 30637 21575 3350 80600 139 -0.01 10.00 16110

519.00 520.00 30638 2650 4500 39300 43 -0.01 10.00 9B4
520.00 521. 00 30639 2250 10900 46900 20. -0.01 12.00 1160• 5~1.00 522.00 30641 U50 11200 25200 G7 0.02 12.00 632
522.00 523.00 30642 795 B4a 10200 60 0.03 -0.50 315
523.00 524.00 30643 345 760 7300 BG 0.05 -0.50 396• 52oll.00 525.00 30644 575 11':>0 1111500 98 0.02 1. 00 1130
525.00 526.00 30645
526.00 '527.00 30646 1900 59000 62900 471 0.01 36.00 1310• 527.00 528.00 30647 1750 105600 29000 616 0.01 50.00 '524
528.00 529.00 30648 1700 2100 10700 laO -0.01 7.00 390
529.00 530.00 30649 1500 17100 109300 2B2 -0.01 12.00 24::10• 530.00 530.90 30650 1500 1850 23500 427 0.01 7.00 609
530.90 532.00 30651 795 4050 15800 2aB -0.01 13.00 312
532.00 533.00 30652 1550 tlOOO 11900 499 -0.01 10.00 25B• 533.00 534.00 30653 775 6850 23900 B3B - 0.01 9.00 525
534.00 535.00 30654 675 220 3300 11. -0.01 4.00 Bl
535.00 535.80 30655 930 15 120 60 -0.01 1.00 BO• 535.80 5]7.00 30656 350 15 Ba 7 -0.01 1. 00 -50
537.00 538.00 30657 290 ,a 120 32 -0.01 2.00 -50
538.00 539.00 30658 225 -5 100 35 -0.01 -0.50 -50• 539.00 StlO.OO 30659 450 -5 B5 13 -0.01 -0.50 -so
540.00 541.00 30661 340 ,a 45 7 -0.01 -0.50 -50
541.00 542.00 30662 400 5 45 11 -0.01 -0.50 -50
542.00 543.00 30663 370 -5 60 210 -0.01 -0.50 -50
543.00 544.00 30664 515 20 150 345 -0.01 - O. ':J 0 ~50

544.00 545.00 30665 195 5 55 22 -0.01 -0.50 -50
545.00 546.00 30666 130 -5 40 73 -0.01 -0.50 ~5a

546.00 547.00 30667 290 15 40 164 -0.01 -0.50 -50
547.00 548.00 30668 210 15 ,a 48 -0.01 -0. '5 0 -50

,....
548.00 549.00 30669 135 5 40 228 -0.01 -0.50 -50 W
549.00 ':.':JO.OO 30670 lBO 20 35 3B -0.01 -0. ~ 0 -50 0550.00 ~51.00 30671 200 -5 B5 621 -0.01 -0.50 -50
551. 00 ':.52.30 30672 400 15 90 36 0.03 -0.':.0 107 OJ

CJ
C)
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IGC GEOlOG PAGE: 14 DATE: 21 OC r 91
R. G. C. Explordtion Pty Ltd

SVLVESTER GRID
SURFACE DIAMOND ORIlLHOLE , SVOO'5 (CONTINUED)

ASSAYS

From To Number
CU(PPM) PB(PPM) ZN(PPM) SN(PPI'I) AU(PP"') AG(PPMJ W(PPI'l

552.30 553.00 30673 220 -5 115 98' -0.01 -0.50 '9
553.00 554.00 30674 275 -5 90 '8' -0.01 -0.50 -50• 554.00 555.00 30675 845 50 50 -3 -0.01 -O.!:lO "555.00 556.00 30676 1200 15 '5 -3 0.04 -0.50 214
556.00 557.00 30677 1300 75 50 -3 0.20 1. 00 -50• 557.00 558.00 30678 1300 275 os 7 0.22 1.00 -50
558.00 559.00 30679 905 -5 30 -3 0.10 1.00 50
559.00 560.10 306Bl 880 25 285 119 0.02 -0.50 101• 560.10 561.20 30682 500 '0 250 2390 0.02 -0.50 13

561.20 562.00 30683 35 995 6350 570 -0.01 3.00 101
562.00 563.00 30684 15 50 4950 237 -0.01 3.00 57• 563.00 564.00 306B5 15 130 3750 148 -0.01 1. 00 13

564.00 565.00 30686 35 195 9450 193 -0.01 1.00 102
565.00 566.00 306B7 945 50 3350 18 -0.01 1. 00 138• 566.00 567.00 30688 955 150 1700 2' -0.01 3. 00 -50
561. 00 568.00 30689 435 510 2250 52 -0.01 3.00 53
568.00 569.00 30690 '45 330 '20 -3 -0.01 2.00 -50• 569.00 570.00 30691 360 40 1600 19 -0.01 2.00 -50
570.00 571.00 30692 125 70 2000 77 -0.01 1. 00 51

571.00 572.00 30ti93 340 50 430 25 -0.01 1.00 -50• 572.00 572.80 30694 695 '0 360 37 -0.01 1. 00 -50
572.80 57'L30 30695 70 '05 2950 110 -0.01 3.00 30
574.30 575.00 30696 235 65 80 57 -0.01 1. 00 -50• 5/5.00 576.10 30697 105 50 85 55 -0.01 2.00 -50
576.10 '::.77.10 30698 250 '0 55 9 -0.01 2.00 -50

• 577.10 578.00 30699 255 90 90 -3 -0.01 2. 00 -50
578.00 579.00 30801 190 90 75 -3 0.03 -0.50 39
5/9.00 579.90 30602 205 105 160 14 -0.02 1. 00 -20

• 579.90 581.00 30803 50 330 360 ", -0.02 -0.'::.0 -20
5131.00 582.00 30804 55 670 1000 66 -0.02 -0.50 -20
582.00 583.00 30805 80 525 800 105 -0.02 -0.50 -20
583.00 584.00 30806 150 715 2600 53 0.02 -0.50 25
584.00 585.00 30807 70 110 75 23 -0.02 -0.50 -20
585.00 586.00 30808 285 295 1050 89 0.19 3.00 197
586.00 586.60 30809 500 235 1000 162 0.03 3.00 33
610.00 611. 00 30810 30 25 75 , -0.02 -0.50 -20
619.00 620.00 30811 35 20 50 6 -0.02 -0.50 -20 ~
635.00 636.00 30812 30 5 75 , -0.02 0.01 -20 W639.00 640.00 30813 25 -5 25 23 -0.02 -0.50 -20
648.90 649.40 30814 50 10 45 37 0.02 -0.50 29 C)

OJ
a
-.J
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INTERNATIONAL GEOSYSTEMS CORPORATION PAGE: 1 DATE: 10 OCT 91
R.G.C. Exploration Pty Ltd

S'lLVESTER GRID

DIAMOND DRILLHOLE SY006

PROJECT IDEN : ZEEHAN
COLLAR NORTHING: 60633.00
DRILLED BY ,POLTOCK

START DATE
COLLAR E:ASTING
TOTAL LE:NGTH

20 NOV 90
57837.00
48.60

COMPLETION DATE : 22 NOV 90
COLLAR ELEVATION, 309.00
CORE/HOLE SIZE : TT46

LOGGED BY:DR. SCOTT W.HALLEY
GRID AZIHUTH : 0.00

SURVEY FLAG

000
001

SURVEY POINT
LOCATION

THE AVERAGE RECOVERY FOR THIS HOLE WAS 5% . IT FAILED TO
PENETRATE THE WEATHERED ZONE. THE LONG SECTIONS WHERE THERE WAS
NO RECOVERY WERE PROBABLY CLAY ZONES. THE DRILLERS REPORTED
EXTREMELY SOFT GROUND THROUGH THESE ZONES.

E:LEVATION

309.00

Formation

EASTING

57837.0060633.00

NORTHING

-60.00
-60.00

VERTICAL ANGLE
(DEGREES)

238.00
238.00

AZIMUTH
(DEGREES)

NO CORE.

NO CORE.

Description

CLAY: black.

CLAYEY SILTSTONE: pale grey, highly weathered, cleaved,
cleavage: 40 degree angle to c.a ..

SANDSTONE: medium orange, limonitic, highly wea~hered.

NO RECOVERY FROM WIDE SECTIONS THROUGH THIS INTERVAL.

MASSIVE SULPHIDES: vuggy, 50\ pyrite euhedral crystals of.
APPROXIMATELY 5% RECOVERY IN THIS INTERVAL. THE PYRITE IS
PROBABLY SUPERGENE IN ORIGIN.

FORESIGHT

RQD
1m)

Rec.
Iml

0.00
48.60

Interval
From (m) To (ml

0.00 2.80

2.80 6.50

6.50 9.50
6.50 9.50
6.50 9.50

9.50 10.25

10.25 29.40

29.40 48.60
29.40 48.60

R HED
R HED
R HED
R HED

R

R
R

•
•
•

•
•

•
•

•
•

•
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R.C.C. Exploration Pty Ltd

SYLVESTER GRID
DIAMOND DRILLHOLE : SY006 (CONTINUED)

ASSAYS

• C..l1
PAGE: 2 DATE: 10 OCT 91 "~

•
•
•
•
•
•
•
•
•
•
(

From To Number
CUIPPM) PB(PPH) ZNIPPMI SNIPPM) AU(PPHl ~G IPPM) AS(PPM\

2.80 6.45 29283 45 4900 190 20 -0.01 1. 00 95.00
9.50 37.90 29285 20 9450 2100 6 -0.01 3.00 101.00

37.90 48.60 29286 5 5000 700 -3 -0.01 3.00 101.00

~

V;

W
C~

CJ
C
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H.G.C. Exploration Pty Ltd
SYLVESTER GRID

PAGE:
•

1 DATE: 10 OCT 91 c.;'

PROJECT IDEM : ZEEHAN
COLLAR NORTHING: 60615.00
DRILLED BY lPOLTOCK

START DATEi
COLLAR EASTING
TOTAL LENGTH

DIAMOND DRILLHOLE

22 NOV 90
57B03.00
37.20

SYOQ7

COMPLETION DATE : 27 NOV 90
COLLAR ELEVATION: 311.00
CORE/HOLE SIZE : TT46

LOGGED BY:DR. SCOTT W.HALLEY
GRID AZIMUTH: 0.00

APPROXIMATELY 20 % RECOVERY. MOST OF THE HOLE WAS THROUGH
DECOMPOSED CLAYEY MATERIAL rROM WHICH THERE WAS NO RECOVERY.
THE HOLE FAILED TO PENETRATE THE OXIDIZED ZONE.

•
•
•

SURVEY FLAG

000
001

R HED
R HED
R HED

SURVEY POINT
LOCATION

0.00
37.20

FORESIGHT AZIMUTH
(DEGREES)

238.00
23B.OO

VERTICAL ANGLE
(DEGREES)

-60,00
-60.00

NORTHING

60615.00

EASTING

57803.00

ELEVATION

311.00

•
•
•
•
•
•
•

Interval
Prom (ml To {ml

0.00 16.00

16.00 24.40

24.40 31. 20

31.20 37.20
R 31. 20 37.20
R 31.20 37.20

Ree.
(ml

RQD
(ml

Description

NO CORE.

SANDSTONE: medium orange, limonitic, highly weatbered,
fractured.

IRONSTONE: limonitic, highly weathered.

CLAYEY SANDSTONE: palest grey, highly weathered.
2\ RECOVERY THROUGH THIS INTERVAL. DRILLERS REPORTED LARGE
-CAVATIES" THROUGH THIS INTERVAL.

Format.ion
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From To Number

• •
PAGE: 2 DATE: 10 OCT 91 <:-.n

R.C.C. Exploration Pty Ltd
SYLVESTER GRID

DIAMOND DRILLHOLE : SYOO? (CONTINUED)

ASSAYS

CU(PPMj P8(PPM) ZN(PPM) SN(PPH) AU(PPH) AG{PP~) AS(PPHl

•
•
•
•
•
•
•
•
•
•

16.00 19.55 2928"7 145 4600 1900 B -0.01 3.00 101.00
19.55 20.10 29288 115 3650 1200 -3 -0. a1 3.00 101.00
20.10 20.90 29289 115 1800 1100 -3 -0.01 -0.50 101.00
20.90 22.30 29290 115 2500 1300 4 -0.01 1. 00 101.00
22.30 22.75 29291 125 3150 1500 5 -0.01 -0.50 101.00
22.75 23.10 29292 55 3200 700 5 -0.01 1.00 101.00
23.70 24.50 29293 75 4050 700 3 -0.01 1. 00 101.00
24.50 28.40 29294 95 6200 1400 10 -0.01 1. 00 101.00
28.40 37.25 29295 75 9350 400 30 -0.01 5.00 101.00
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R.G.t. exploration Pty Ltd
SYLVESTER GRID

PAGE:

•
CJ~

1 OATE: 21 OCT 91 ,. ........-,
SURFACE DIA~ONO DRILlHOlE SYOOl'l

PROJECT tDEN : ZEEHAN
COLLAR NORTHING: 60773.76
DRILLED BY :O.O.T

START DATE

COLLAR EASTING
TOTAL LENGTH

1 AP~ 91
57199.90
421.00'

COMPLETION DArE : 13 MAY 91
COLLAR ELEVATION: 309.49
CORE/HOLE SIZE: HONQ

LOGGEU BY:OAVrO JOHN CROSSING
GRID AZIMUTH: 0.00

THIS HOLE WAS DESIGNED TO TEST THE SKARN INTERSECTED BY SY009,
ABOUT 200M UPDIP (AT A VERTICLE DEPTH OF ABOUT 2!:lOM). THE HOLE
PASSED THROUGH A BROAD ZONE OF FAULTING WITH SUBSEQUENT HIGH
CORE lOSS FROM 0 - 140M AND THROUGH FAULTS AT 177 - 183 M AND
187 - 193M. BELOW THIS THE HOLE REMAINED IN A SEQUENCE OF
PSA~MO - PELITES INTERPRETED AS LOWER OONAH rM.
SOME VEIN ~INERALISATION WAS NOTED. A MAJOR THRUST PROBABLY
SEPERATES THE SEQUENCE FROM THAT ENCOUNTEREQ IN SYOO!:l.

SURVEY FLAG SURVEY POINT• lOCATlON

000 0.00• 001 30.00
002 60.00
003 90.00• 00' 124.00
00. 150.00
00. 180.00• 007 210.00
OOB 240.00
009 270.00• 010 300.00
011 330.00
012 360.00• 013 390.00
014 420.00

015 421.00• R HEO
R HEO• ~ HEO
R HEO
R HEO• R HEO
R HEO
R HEO•

FORESIGHT AlI"'UTH
lOEGRE.I:Sj

360.00
1. 00

300.00
360.00

0.50
0.')0
1. 00
1.00

358.50
358.00
358.50
3') 7.50

3.00
3.00
3.00
3.00

VERTICAL ANGLE

{DEGREES)

-50.00
-55.00
-53.00
-5::l.00
-52.00
-52.00
-53.30
-'53.5U
-5oQ.50
-S5.50
-56.00
-55.!:l0
-55.00
-55.00
-54.00
-!)4.00

NORTHING

60773.76

EASTING

57199.90

ELEVATION

309.49
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R.G.C. Exploration Pty ltd
SYLVESTER GRID

SURFACE OIAMOND DRILLHOlE : SYOOB (CONTINUED)

•
2 OATE: 21 OCT 91

•
•
•

Int.erval
From (m) To (m)

0.00 12.00

12.00 23.00

R 12.00 23.00
R 12.00 23.00
R 12.00 23.00
R 12.00 23.00

Ree.
(m)

3.1

ROO
(m)

OB'Scription

NO CORE.

SHALE: palest grey. t.alcose, exceptionally ueaChered, fissile,
crumbly, exceptionally broken.

ALTHOUGH QUARTZITE DO~INATES THE S~AlL QUANTITY OF CORE
RECOVERED, IT IS LIKELY THAT THE UNRECOVERED MATERIAL IS SHALE
THAT IS COMPLETELY WEATHERED TO CLAYS, AND WASHED OUT DURING
DRILLING. ~A~ BE A O~CD~POSED MELANGE IN PART.
12.00- 23.00: 10% IRREGULARLY INTERBEDDED OUARTZITE: gray
mottled, massive, brecciated. 10% quartz veins of.
12.00- 23.00: 10% VEIN: white, massive. 90% quartz veins of.

Formation

•
•
•
•
•
•

R
R

R
R
R
R
R
R'

23.00 24.50

23.00 24. SO
23.00 24.50

24.50 ':150.40

24.50 55 • .:\0

24.50 55.40
24.50 55.40
24.50 ':150.40
24.50 55.lID
211.S0 '5.5.40

0.7

8.3

SHALE: black, moderately graphitic. moderately weathered,
fissile, crumbly, exceptionally broken.

WEATHERS ALONG JOINTS AND FRACTURES TO A LIGHT GREY TALC~

ROCK.

~ELANGE: gray mottled, slightly graphitic, massive, crumbly.
exceptionally broken, 10% quartz veins of, 3 , pyrite veins
of.

BADLY BROKEN. SOME BRECCIA TEXTURES ARE PROBABLY THE RESULT OF
THE MIXING OF HARD QUARTZITE FRAGMENTS WITH SOFT CLAYE~ PELITES
DURING DRILLING. HO~EVER, SOME SHORT LENGTHS OF RECOGNISABLE
MELANGE WERE LOGGED NEAR TOP OF INTERVAL, ~HERE IT CONSISTS OF
FRAGMENTS OF QUARTZ-VEINED QUARTZITE IN A DEFORMED SHAlEY
MATRIX.MATRIX IS '·TALC~··.

29.00- 30.80: 100% SANDSTONE: medium gray. moderately
mlcaceous, massive, fine sand.

• R

R
R

55.<:10 74. 00 '.3

55.40 J 4. 00

'::15.40 74.00
55.40 7.:\. a 0

SANDSTONE: slightly weathered, massive, brittle, exceptionally
broken, 0.1% quartz veins at. Lrace Lourmaline veins of.

QUARTZITE HAS ~E~K TO MODERATE PENETRATIVE FOLIAfION OF
PROBABLE TECTONIC ORIGIN (FOLDEO) ANO THIN QUARTZ - TOUR~ALINE

VEINS WITH NARROW SILICEOUS ALTERED HALOES.
~~.40- 74.00: SO~ IRREGULARLY INTERBEOOED SHALE: gray green,
tissile.
65.70- 70.00: 30% VEIN: white, vuggy. ao% quartz veins of, 10%
tourmaline veins of.

74.00

/6.30

76.30

76.80

0.0

0.2

NO CORE..

VEIN: highly oKidised. 90% quartz veins of. 3 % pyrite veins
OT.
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R.G.C. Exploration P~y L~d

SYLVESTER GRID
SURrACc DIAMOND DRIlLHOlE S~008 (CONTINUeD)

•
3 OATE, 21 OCT 91 Co'

Interval
From (m) fo (rn)

1015.60 121.00 2.B

105.60 121.00
105.60 121.00

121.00 139.90 6.0

121.00 139.90
121.00 13 9.90
121.00 139.90
121.00 13 9.90

6.0

139.90 156.30 6 . 1

13~.9Q 1'::>6.30

•
•
•
•
•
• R

R• Box

•
• R

R
R• R

R

76.80 82.00

82.00 84.90

84.90 88.00

8a.OO 89.00

89.00 92.00

92.00 105.60

Rec. ROO
lm) (m)

0.0

0.6

0.8

0.0

0.6

S .1

Description

NO CORE.

SILTSTONE: light gray. highly weathered, fissile.

SHEAR (ZONE): clayey, highly weathered. strongly sheared.
shear: 0 degree angle to C.d •.

NO CORE.

VEIN: white, oxidised, vuggy, 80'\ quartz. veins 0'1', 5%
tourmaline veins of, 5% fe-o~ides veins of.

MELANGE: light brown, oxidised, sheared. crumbly,
exceptionally broken, 3 % fe-oxides disseminaCions at.
10~.10- 103.00: 100' VEIN: 10% pyrite veins oT, 30% galena
veins of, 60% sphalerite veins of.

SANDSTONE: medium gray. folidted, massive. brittle.
exceptionally broken, 20% quarez veins of. 3 , talc veins of,
3 % pyrite veins of .. 03% galena veins of.

MASSIVE COR~ LOSS DUE TO LOSS OF A SOFT GREY CLAY (?MELANGE)
WHICH IS WASHED AWAY BY DRILLING FLUIDS.
105.60- 105.61: 100% ANY ROCK.
105.60- 121.00: 70% CLAY: very dark gray, soft.

MELANGE: highly weathered, massive. b~ecciated. sott, highly
broken, 3 , pyrite disseminations ) ve~ns. O.3~ galena
disseminations ~ veins, 1% sphalerite disseminations ~ veins.

GENERALLY ANGULAR FRAGMENTS OF DECOMPOSED CARBONATE
SANDSTONE,SHALE.QUARTZ AND SULPHlDES IN MATRIX THAT HAS
DECOMPOSED TO A SOFT LIGHT GREY/BROWN TO DARK GREY CLAY.
FRAGMENTS MOSTLY LESS THAT 1 CM IN SIZE.

130.90- 132.10: 100% MELANGE: highly weathered. m~ssive,

brecciated. soft. highly broken, 10% pyrite veins of, 10%
galena veins of, 20_ sphalerite veins at.

SANDSTONE: medium gray. massive, disrupted bedding. brittle,
exceptionally broken. coarse sand. lOt quartz veins ot. 1%
pyrite disseminations = ve~ns, 1% chlorite disseminations of,
l~ sphalerite veins or.

LOCALLY BRECCIATED.
139.90- 156.30: 50t IRREGULARLY INrE~8EDUED SHALE: black.
sllghCly graphitic.

Formation

UPPER OONAH

OONAH FM UNDIFFERE~T
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R.G.C. Exploration ptr ltd
SYLVESTER GRID

SURFACE OlA~ONO DRIlLHOlE : SV008 {CONTINUeD)

•
4 DATE: 21 OCT 91

Interval
from (m) To (m)

Ree.
(m)

ROO
(m)

Description Formation

• R
R• R
R
R• R
R
R• R

•
•
•
• R

R•
•
(

R
R

156.30

156.30
156.30
156.30
156.30
1.56.30
156.30
156.30
156.30
156.30

162.60

162.60
162.60

169.50

17 7 .00

177 .00
1. 77.00

162.60

162.60
162.60
162.60
162.60
162.50
162.60
162.60
1.62.60
162.60

169.50
169.50

177.00

182.90

182.90
182.90

6.3

6.3

6.9

1 • 5

3.6

SANDSTONE: dark gray, slightly carbonaceous. massive.
foliated. disrupted bedding, hard, highly broken, bedding: 10
degree angle to c.a .• cleavage: 0 degree angle to c.a .• 5%
quartz veins of, 3 \ pyrite disseminations) veins, 0.3%
epidote veins ot, 0.3% pyrrhotite veins ot.

THE FOLIA1ION APPEARS TO BE TECTONIC IN ORIGIN. BUT IS ROUGHLY
PARALLEL TO SHALEY PARTINGS. SO~E EPIDOTE VEINING OCCURS
PERPENDICULAR TO FOLIATION.
NOTE: THE HOLE ~A5 CE~ENTED WHEN AT 166.0 ~. BUT WHEN DRILLING
BACK THROUGH THE CEMENT THE HOLE DEVIATED AND FROM ABOUT l56.0M
ONWARD IT REMAINED OUTSIDE THE ORIGINAL CEMENTED HOLE. FOR THIS
REASON THE ADDITIONAL CORE WAS RETAINED. AS A RESULT FOR THE
INTERVAL 156.8 - 166.0M THE CORE IS DUPLICATED. LOGGING OF THE
HOLE TRANSFERED TO THE "NEW" HOLE AT 1~6.aM.

162.10- 162.59: 100% SANDSTONE: dark gray. 9lightly
carbonaceous. massive. foliated, brecciated, hard, highly
broken. bedding: 10 degree angle to c.a .• cleavage: a degree
angle to c.a., 10% quartz veins of, 3 % pyrite disseminations
= veins. 0.3% epidote veins of, 5% pyrrhotite veins of.

SANDSTONE WITH SHALE: dark gray, slightly carbonated. fine
bedded. graded bedding. hard. highly broken, bedding: qO
degree angle to c.a., microfault: 25 degree angle to c.a., 1%
qUdrtz veins of. 3 % pyrite disseminations = veins, 0.1%
muscovite veins of. 0.1% chlorite veins of. 0.1% epidote veins
ot.

DISRUPTED WITH BCA VARYING 0 - 45 DEGREES, LOCALLY
SHEARED. PREFERENTIALLY WHERE SHALEY.

165.40- 106.00: tOOt SHEAR (ZONE): shear: 30 degree angle to
c.a .• 40~ qu~rtz infilling Shear/fault, 3 ~ pyrite infilling
shear/fault.

SANDSTONE: light gray, md~sive, hard, moderately broken.
coarse sand, 10% quartz veins of. 3 % pyrite disseminations
V0Lns.
111.40~ 171.80: 100% SHEAR (ZONE): crumbly. exceptionally
brok~n, shear: 30 degree dngle ~o c.a., 5% pyrite
disseminations) veins.

FAULT: medium gray, brecciated, crumbly, exceptionally broken.
shear: 10 degree angle to c.a .• gradational base, 3 % pyrite
infilling shear/fault.

~OOERATE TO STRONGLY SHEARED & BRECCIATED SANDSTONE. SHEARED AT
SHALLOW ANGLE TO BEDDING ?

OONAH FM UNDIFFERENT

OONAH FM UNDIFFERENT

OONAH FM UNOIFFERENT

OONAH FM UNOIFFERENT

OONAH FM UNOIFrERtNT
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R.G.C. Exploration Pty Ltd
SYLVESTER LlRID

SURfACE OlA~OND ORIllHOlE SYOOB (CONTINUED)

•
5 O~TE: 21 OCT 91

Interval
From (m) To (m)

Rae.
(m)

ROO
(m)

Oescription Formation

220.30 221. 00 0.1

221.00 224.00 3.0

221.00 224.00
221.00 224.00

224.00 23t;' 40 12.4

186.80 193.00 S.2

186.80 193.00

193.00 220.30 :2 7 .3

193.00 220.30
193.00 220.30

27.3

•
•
•
•
•
•
•
•
•
•

R

R
R

R
R

R
R
R
R

182.90

224.00
224.00
224.00
224.00

186.eo

236.40
236.40
236.40
236.40

3.9 SANDSTONE: light gray. massive. disturbed bedding, sheared,
hard, moderately broken, coarse sand. gradational basq, 5%
quartz veins of. 3 % pyrite disseminations = ve~ns. 0.3%
pyrrhotite disseminations ~ veins.

SHEAR (ZONE): dark gray. slightly carbonated. crumbly,
exceptionally broken, shear: 15 degree angle to c.a.,
gradational base. 3 % quartz infilling shear/fault, S% pyrite
infilling shear/fault.

INCLUDES REMNANT FRAGMENTS OF CONTORTED SILTSTONE.

SILTSTONE: dark gray, slightly carbonated, medium bedded,
strongly folded, hard, moderacely broken, faulted base, 3 %
quartz veins of, 3 % pyrite disseminations ~ veins.

MOSTLY FOLDED WITH VARIABLE SCA. WHERE UNDISTURBED, SCA VARIES
15 - 40 DEGREES.
193.00- 220.30: 10% IRREGULARLY INTERBEDDED S~NDSTONE: light
gray. medium bedded, fine bedded, coarse sand.
193.00- 220.29: 100% SILTSTONE: dark gray. slightly
cdlrbonated. medium bedded, shear~d. brecciated, hard.
moderately broken. shear: 15 degree anglB to C.d., faulted
base, 10% quartz veins of, 0% pyrite disseminations ~ veins.

SANDSTONE WITH SILTSTONE: sheared. shear: 10% quartz veins of.
5% pyrite disseminations = veins.

SANDSTONE: light gr3y. medium bedded, hard. moderately broken,
gradational base. 10% quartz veins of. 3 t pyrite
disseminations = veins.

STRONG CONVOLUTE FOLDING IN LAMINATeD SILTSTONE MAY BE SOFT
SEDIMENT DEFORMATION.

221.00- 22~.OO; 50~ INTER BEDDED SILTSTONE: light gray. fine
bedded, lami~aced. ~tro~gly folded, microfaults.

SILTSTONE: very dark gray. moderately carbon~ted, moderately
calcareous. medium bedded. sheared. hard, mOderately broken,
bedding: 45 degr~e angie to c.a .• faulted base. lOt quartz
vGins ot. 1% pyrite vei~s of. 3 % pyrrhoCite disseminations
of.

PYRRHOTITE OCCURS UISSEMINATED ANU AS IRREGULAR (REPLACIVE?)
MASSES IN IMPURE MICACEOUS SANDSTONE,PYRRHOTITE ~ASSES HAVE
~ICACEOUS HALOES. NUMEROUS DISCRETE GRAPHITIC SHEARS OCCUR ~T

ABOUT iOCM INTERVAL AT 1~ - 45 DEGREES TO C.A. lAVE 40

OONAH FM UNDIFFERENf

OONAH FM UNDIFFERENf

OONAH FM UN DIFFERENT

QONAH FM UNDIFFERENT

OONAH FM UNDIFFERENT

OONAH FM UNDIFFERENT

OONAH FM UNDIFFERENf
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Interval
from trn) To tm)

Rae.
(m)

RQO
(m)

Description Formation

R 256.40 258.10
R 256.40 2SB.IO
R 256.<10 2':>8.10

269.00 277.00 8.0

•
•
•
•
•
•
•
•
•
•

R
R

R

R

R
R

22.q.OO
22/1.00

236.40

236.40
236.40

237.00

248.80
248.80

250.00

253.70

236.40
236.40

231.00

2.116.80
248.80

250.00

250.00
250.00

253.70

269.00

0.6

13.0

3.7

15.3

15.3

DEGREES) •

MOST ARE SLICKENSIDED. CALCAREOUS WHERE GRAPHITIC.
224.00- 236.40: 40% INTER BEDDED SANDSTONE: light gray.
moderately micaceous.

fAULT: black. exceptionally graphitic. slickensided. crumbly,
highly broken. fault: 15 degree angle to C.a ..

FAULT SURFACES AT 15 - 20 DEGREES TO C.A. CONTAIN STRONG
SLICKENSIDES AT 80 OEG TO C.A.

SILTSTONE: darkest broun, moderately graphitic. medium bedded,
massive, sheared, moderate to strongly folded, hard,
moderately broken, shear: 20 degree angle to c.a .• gradational
base. 3 ~ quartz veins of. 3 , pyrite disseminations ( veins.
238.90- 2~2.60: 100% SHEAR (ZONE): black, e~ceptiondlly

graphitic. 1% quartz veins of, 0.1% pyritB disseminations of.
SLICKENSIDES AT 80 DEGREES TO C.A (AS ABOVE). IN IRREGULARLY
SPACED FRACTURES. ALSO LOCALISED TIGHT FOLDING, BRECCIATION.

SHALE WITH SILTSTONE: medium dark grey. laminated.
microfaults, soft sediment slumping, hard, moderately broken.
sharp base, 5% quartz veins of, 0.3% pyrite disseminations =
veins, 3 \ pyrrhotite disseminations = velns. 0.3% sphalerite
veins ot.
250.00- 253.00~ 30% IRREGULARLY INTERBEDDED SANDSTONE: medium
light grey, medium bedded.

SANDSTONE: light gray. massive. medium bedded, hard. slightly
broken, coarse sand. bedding: 4S degree angle to c.a .•
gradational base. 1% carbonate veins of.
253.70- 2~9.00: 50% INCREAS1NG DOWNHOLE SILTSTONE: medium dark
grey, fine bedded.
254.20- 2~5.50: 100% SANDSTON~: light gray, slightly
graphii-ic. moderately micac~ous, massive, medium bedded.
shGar~d. hard, slightly broken. coarse sand, bedding: 45
degree angle to c.a .• shear: 45 degree angle to c.a .•
gradationdl base. lOt quartz veins of. 1% carbonate veins at,
3 % pyrrhotite disseminations of.

REGULARLY SPACED MICROFAULTS (A80UT 4~M SPACING), OCCUR AT 45
DEGREES TO C.A. AND APPROXIMATELY PERPENDICULAR TO BEDDING,
RESEMBLES CLEAVAGE. UNUSUAL SAND O¥KES ARE ALSO PRESENT.

SILTSTONE: dark gray, medium bedded, graded bedding. hard,
slightly b~oken. bedding: 45 de9~ee angle to c.~ .• downhole

OONAH FM UNDIFFERENf

OONAH F~ UNDIFFERENT

DDNAH FM UNDIFFERENT

OONAH F~ UNDIFFERENT

OONAH FM UNDIFFERENT

OONAH FM UNDIFFERENT
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Interval
From {m) To (m)

Ree.
lm)

ROO
lm)

OEiscripcion Formation

297.20 309.90 12.7

309.90 311.20 1.3

311. 20 315.40 ,_ 2

315."10 316.10 0.7

316.10 320.80

R 316.10 320.80

facing.
269.00- 277.00: 5% INTEA BEDDED SANDSTONE: light gray. fine
bedded.

FAULT: moderately graphitic. f~ult: 80 degree angle to C.d .•
5% quartz infilling shear/tault, 3 , pyrrhotite infilling
shear/fault.

OONAH F~ UNOIFFcRcNT

OONAH FM UNDIFFERENT

OONAH FM UNDIFFERENr

OONAH FM UNDIFFERENT

OONAH FM UNDIFFERENT

OONAH FM UNDIFFERENT

OONAH FM UNDlfFERENT

OONAH FM UNDIFFERENTbroken, coarse
1% pyrrhotite

light gray. maSSlve, hard. slightly
quar~z velns of, 1% pyrite veins of,

SANDSTONE: light gray, massive, hard, slightly broken, coarse
sand. 0.3% quart~ veins oT. 0.3% carbonate veins of. 1% pyrite
disseminations = velns. 0.3% pyrrhotite veins of.

SANDSTONE:
sand, 3 %

veins of.

FAULr: fault: 5t quart~ infilling shear/faUlt, 0.3\ carbonace
veins of. 1% pyrite infilling shear/fault, 3 % pyrrhotite
infilling shear/fault.

FAULT: moderacely graphitic, moderately calcareous,
brecciated, fault: 15 degree angle to c.a., .03% carbonate
veins of. 1% pyrite infilling shear/fault.

SANDSTONE: light gray. medium bedded. fine bedded. hard,
moderately broken, coarse sand, bedding: 10 degr~e angle to
c.a., sharp base, 1% quartz veins of, 0.3% carbonate veins of,
0.3% pyrite veins of, 1% pyrrhotite veins of.
277.70- 297.20: 30% INTER BEDDED SILTSTONE: medium dark grey.
2BO.90- 2B3.00: 60\ FAULT: slick~nsided, breCciated, fault: 15
degree angle to c.a ..
292.50- 291.19: 100% SANDSTONE: light gray, slightly
graphitic, modera~81y calcareous. medium bedded. fine bedded,
disturbed bedding, fractured, hard. moderately broken. coarse
sand. bedding: 10 degree angle to c.a .• fault: 15 degree angle
to c.a., sharp base. 1t quartz veins of, 0.3% carbond~e veins
of. 0.3% pyri~e veins of, 1t pyrrhotite veins of.

SILTSTONE: medium dark grey. slightly calcareOU5, fine bedd~d,

modium bedded, moderately folded, microfaul~~. hard. J ~

quartz veins at. 1~ pyrite disseminations = veLns, 1%
pyrrhotite disseminations = veins.
~ICROFAULTING OCCURS AT 25 AND 50 DEGREES TO C.A.
31b.10- 3~0.80: 50% IRREGULARLY lNTERBEDOED SANOSTONE: light

O. 7

19.5

19.5297.20

277.70

277.70

277.00

•

•

•

•

•

•
•

•
•

•
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Interval
From (m) To (m)

Ree.
(m)

ROO
(m)

Description

gray. medium bedded, coarse sand.

Formation

•
•
•
•
•
•
• 362.00 362.55 O.S

•
362.55 362.70 0.1•
362.70 36'1.00 L3•

'DO
3 0

320.80 362.00 SANDSTONE: light gray, massive, hard, moderately broken,
coarse sand, bedding: 30 degree angle to C.d .• gradational
base, 3 % quartz veins of, 0.3% carbonat.e veins of. 0.3%
pyrite disseminations < veins, .03% galena veins of, 0.1%
pyrrhotite disseminations < veins, .03\ sphalerite veins of.
322.00- 332.40: lOOt SANDSTONE: light gray, massive,
stockworked. hard, moderately brOken, coarse sand. bedding: 30
degree angle to c.a., gradational base, 3 \ quartz veins of.
0.3% carbonate veins ot, 3 % pyrite disseminations < veins,
0.1% galena veins oi, 0.3% pyrrhotite disseminations < veins,
0.1% sphalerite veins of.
332.40- 333.65: 100% VEIN: vein: 15 degree angle to c.a ..
quartz veins of. 50% pyrite veins of, 1% galena veins of,
sphalerite veins ot.
339.90- 344.00: 100% SANDSTONE: light gray. massive, hard.
mOderately broken, coarse sand, bedding: 30 degree angle to
c.a .• gradational base, 5% quartz veins ot. 0.3% carbonate
veins of, 3 % pyrite disseminations = veins, 0.3\ galena veins
of. 0.1% pyrrhotite disseminations < veins, 1% sphalerite
veins of.

SANDSTONE WITH SI~TSTONE: medium light grey. medium bedded,
hard. moderateiy broken. coarse sand, 3 \ quartz veins of, 3 ,
carbon3te veins of.

FAU~T BRECCIA: breccia: 30 deqree angle to c.a .• 30% quartz
infilling shear/fauit, 40% carbonate infilling shear/fault.

SANDSTONE WITH SILTSTONE: medium light grey, medium bedded,
disturb~d bedding, hard, moderately broken, coarse sand, basal
contact; 80 degree angle to C.3., S1 quartz veins of. 5%
carbonate veins of, 0.3% pyrite disseminations < veins, 0.3%
pyrrhotite disseminations < veins.

ODNAH FM UNDIFFERENT

OONAH FM UNOIFFERENT

DONAH FM UNOIFFERENT

QONAH FM UNDIFFERENT

36/l.00 408.20

R 36£1 .00 408.20
R 364.00 408.20
R 364.00 408.20
R 364.00 408.20
R 364.00 408.20

SI~TSTONE: dark gray. moderately carbonac~ous. massive, hard,
~lightly broken, bedding: 20 degree angle to c.a., gradational
base. O.it pyrrhotite veins ot.

OCCASIONA~~Y FAINTLY LA~[NATEO. SeA'S CONSTANT (UNDEFORMED),
GRADING TO SILTY FINE SANDSTONE. WIDE SPACED FRACTURES WITH
MINOR O[SPLHCEMENT ( A FEW CM) ARE COMMON RANGING 10 - 30
DEGREES TO C.A.
SCA'S VARY FROM 80 DEGREES (NEAR TOP) ro S DEGREES TO C.A (AVE

OONAH FM U~DIFFcRENT
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Interval
From {rn) To (rn)

Ree.
(m)

ROO
(m)

Oe'Scription Formation

•
•
•
•
•
•
•
•
•
•

R

ENp

R
R
R
R

END

364.00

408.20

408.20
408.20
408.20
408.20

408.20

421.00

421.00
421. 00
421. 00
.cl21.00

20) CLEAVAGE LOCALLY DEVELOPED.
382.00- 382.30: 100% SANDSTONE: medium light grey, bedding: 3S
degree an~Le to c.a., 3 t quartz lamlnacians, 5% pyrrhotite
lamination,:,;.
391.70- 395.00: lOOt SILTSTONE: dark gray. moderately
carbonaceous, massive, hard, slightly broken, bedding: 20
degree angle to c.a., gradational base, 0.3% Quartz stockwork,
1% carbonate stock~ork. 0.3% chlorite stockwork, 1% pyrrhotite
stockwork.
395.00- 404.80: 100% SILTSTONE: medium light grey. massive. 1%
quartz veins of, 1% pyrite disseminations of. 1% pyrrhotite
stockwork.

SANDSTONE: medium light grey, medium bedded, coarse bedded.
hard, slightly broken, coarse sand, bedding: qO degree angle
to c.a., fracture: 15 degree angle to c.a., 3 % quartz veins
of, 1~ pyrite disseminations of, 0.3% galena stockwork, 1%
pyrrhotite stockwork. 0.3% sphalerite stockwork.

OCCASIONALLY SILTY GRADED MUDSTONE BEDS FACE CONSISTENTLY
DOWNHOLE. THINNER SANDSTONE BEDS ARE SOMETIMES BOUDINAGED AND
QUARTZ- SUPlHIDES VEINING IS MOSTLY SELECTIVE HOSTED BY TI~E

MORE COMPETENT SANDSTONE. SCA'S VARY 0 - q5 DEGREES (AVE 40).
q08.20- 421.00: 50% SALTY MUDSTONE: mGdium light tan. medium
bedded, coarse bedded. hard. slightly broken. coarse sand,
bedding: qO degree angle to c.a., downhole facing, fracture:
15 degree angle to c.a., 3 % qUdrt~ veins of, 1% pyrite
disseminations ot, 0.3% galena stockwork, 1% pyrrhotite
stockwork. 0.3% sphale~ite stockwork.
q12.30- Q12.40: 100% FAULT: fault: qO degree angle to c.a.,
10% quartz infilling shear/faUlt. 3 t pyrite infilling
shear/fault, 1% chloriCe in1illing shea~/tault, 20% pyrrhotite
infilling she3r/faul~. 3 % sphalerite infilling shear/fault.

OONAH FM UNDIFFERENT

~

W
o
O'Y
n
<::>
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SUA FACE QIAIllONO ORIlLHOLE , 5'1008 (CONTINUED)

ASSA'T'S

From To Number
CU(PPM) P8(PPMJ ZN(PPM) SN{PPfI1) AU(PPM) AG (P P flI)

26.00 30.00 33901 39 3Bl 161~ -3 -0.01 -0.50
34.00 38. a 0 33902 '0 24' 1824 -3 -0.01 -0.50• 42.00 46.00 33903

50.00 54.00 33904 " 219 93 , -0.01 5.00

89.00 92.00 33905 " 91 149 , -0.01 7 • ~o• 92.00 94.00 33906 360 766 120 20 -0.01 10.50
96.00 98.00 33907 " 2327 1'1300 9 -0.01 b.60

• 100.00 102.10 33908
102.10 103.00 33909 131 131700 451400 " 0.01 334.00
105.60 110.00 33910 2' 1347 3659 6 -0.01 2. 00

• 110.00 115.00 33911 36 B31 1224 -, -0.01 -0.50
115.00 121. 00 33912 BO 923 9'3 3 -0.01 0.90
121. 0 0 123.00 33913 " 16200 10000 9 -0.01 11.30

• 123.00 125.00 33914 26 4965 7774 9 -0.01 4.80

125.00 127.00 33915 " 41598 12400 49 -0.01 2.80
127.00 129.00 33916

• 129.00 130.90 33917 135 79200 87400 127 -0.01 42.00
130.90 132.10 33918 335 93800 183400 2" 0.01 61.00
132.10 134.00 33919 32 2819 8007 2S -0.01 4.80

• 134.00 136.00 33957 97 10400 1'1200 " -0.01
136.00 138.00 33921 212 12000 11700 11 - 0.01 10.50
138.00 139.90 33922 121 18600 48500 86 -0.01 22.00
139.90 141.00 33923 2. 290 1031 3 ~0.01 0.50• 142.00 143.00 33924 21 2" 1674 -3 -0.01 -O.~O

144.00 145.00 33925 31 223 IJilJ , -0.01 1.10
li15.00 147 .00 33926 16 2060 2205 -3 - 0.01 1.10• 148.00 149.00 33927 3B 222 2 : 0 7 -3 -0.01 0.60
150.00 151.00 33928 " 206 399 6 -0.01
152.00 153.00 33929 40 113 447 -3 -0.01• 154.00 155.00 33930 26 '" 170 , -O.lH

160.00 161- 00 339:31 13 19 09 -3 -0.01
165.40 166.00 33932 10 '" 103 , -0.01
1/1.40 171. 80 33933 17 112 96 -3 -0.01
178.00 179.00 33934 30 10 '0 , -0.01
180.00 181-00 33935 32 '8 18S , -0.01
182.00 182.90 33936 25 331 164 10 -0.01
188.00 189.00 3393 7 32 19 2 ? I -0.01
190.00 191.00 33938 49 110 1 tl ti 10 -0.U1
192.00 193.00 33939 50 1 J 2 " 7 -0.01
200.00 201.00 33958 28 78 "' 4 -0.01 ,....
210.00 211.00 33941 31 ,. 31 4 -0.01

W220.30 221.00 3394'2 " is 7 " -3 -0.01 a
c:
1\)
~,;;,
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SYLVESTER GRID
SURFACE DIAMOND ORILLHOLE , SYOD8 {CONTINUED)

ASSAYS

From To Number
CU(PPMJ PB (PPM) IN(PPl'lJ SNtPP"') AU(PPf'll fiG (PPIII)

<::24.00 220::..00 33943 39 -. 31 -3 -0.01

228.00 229.00 33944 57 71 37 -3 0_ 02• 232.00 233.00 33945 " -. 32 4 -0.01
236.40 237.00 33946 53 126 35 6 -0.01
240.00 241.00 33947 51 96 " 4 O. Q2• 250.00 251.00 33948 61 17 32 4 -0.01

251.00 252.00 339.q9 62 16 39 -3 -0.01
25:2.00 253.00 33950 72 25 528 8 -0.01• 253.00 253.70 33951 26 22 37 6 -0.01

260.00 261.00 33952 4B 39 26 -3 -0.01
270.00 271.00 33953 42 188 94 3 -0.01• 280.00 281.00 33954 37 42 159 -3 -0.01
290.00 291.00 33955 14 21 15 6 ~O.Ol

300.00 301.00 33956 -. 15 109 4 -0.01• 315.40 316.10 33959 .6 31 486 • -0.01

322.00 323.00 33961 32 1261 484 27 -0.01 1. 90

326.00 327.00 33962 .2 '6 40 9 -0.01 -0.50• 330.00 331.00 33963 46 3B 27 21 -0.01 -0.50
332.40 333.65 33964 25. 52' .00 28 O. 04 1.10
339.90 341.00 33965 25 875 74 14 -0.01 1.20• 341.00 342.00 33966 23 2917 4899 8 -0.01 3.10
342.00 343.00 33967 128 4500 1.1200 15 - 0.01 16.00
343.00 34/1.00 33968 172 10300 11200 21 -0.01 20.00• 3/18.00 3/19.00 33969 15 81 6. 6 -0.01 -O.~O

352.00 353.00 33970 8 19 " , -0.01 -0.50
356.00 351.00 33911 2. 47 43 • -0.01 -0.50• 360.00 361.00 33972 14 11 38 , -0.01 -O.!:lO

3/0.00 371.00 33973 22 7 29 3 -0.01 -0.50
380.00 381.00 33974 113 -5 35 8 -0.01 -0.50• 391.70 393.00 33975 .8 -5 .. 6 -0.01 -0.50
396.00 397.00 33976 39 ,. 60 17 -0.01 - 0.5 U

/108.20 409.00 33977 3. 12 73 -3 -0.01 -0.50

412.00 413.00 33978 379 423 1046 0" -0.01 4. au
410.00 417.00 33979 15 6 26 7 -0.01 -0.50

420.00 421.00 33981 41 26 .. 13 -0.01 -0.5U

.....
W
o
c;
1'..)

1.)
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1 DATE; 23 OCT 91

SURFACE DIAMOND D~ILll~OlE SYQO':l

PROJECT IOEN : ZEEHAN
COLLAR NORTHING: 60963.00
O~lLLED BY :O.O.T

COMPLETION DATE:
COLLAR ELEVATlON: 310.00
CORE/HOLE 3IZE : HQNQ

LOGGED BY:DAVID JOHN CROSSING
GRID AZIMUTH: 0.00

•
•

SURVEY FLAG SURVEY POINT
LOCATION

S filR r UP, TE

COLLAR EASTING
TOTAL LE.NGTH

rORESIGHT

1<+ ~A'( 91

571134.00

597.90

AZIMUTH
(DEGREE::;)

VERTICAL ANGLE

\ DEGRI::.ES)
NORTHING fASTING ELEVATION

SY009 WAS DESIGNeD TO TEST THE BASE ~eTAL SKARN INTERSECTED 8Y
5YOOb ANQTHcn 200m FURTHER EAST. AT AN ~STI~ATED DEPTH OF 300 ­
350m. THE HOLE TRA~ERSED CRIMSON CREEK TURBIDITES TO lSD.3m.
THEN PASSED THROUGH 6.3m OF MELANGE INTO PSAMMO - PELITES OF
-rHE (UPPER) OONhH FORMATIUN. AT 376.9m THE HOLE PASSED THROUGH
A FAULT BRECCIA AND THEN TRAVERSED INTERMIXED MASSIVE
PYRRHOTITE AND MAGNETITE-SERP~NTINITE SKARN (378.7 - 3gS.1m).
UP TO 101 COMBINED lE~D-ZINC IS ASSOCIATED WITH THE MASSIVE
SULPHIDES. rflE HOL~ THEN ~ASSED THROUGH 152m OF
MAGNETITE-SER~ENTINLTt AND CARBONATE. AND FINALLY ENDED IN
LOWER OONAH PSnMMO-PELllES AT 597.9m.

•
•
•
•
•
•
•

• HEO• R HEO
R HEO
R HEO
R HEO
R HEO
R HED
R HEO
R HED
R HEO
R HED

000
001
00'2

003
00'
00'
006
007
OOS
009
010
a,l
012
013
ot<
015
016
017
01.
019
020

0.00
SO.DO
':l0.00

120.00
150.00
180.00
210.00
240.00
270.00
300.00
330.00
360.00
390.00
420.00
450.00
480.00

525.00
570.00
591.00

597 . 00
597 _90

19iJ.00
191.00
192.00
194.00
\.9J.OO

193.50

197. iJ (]

193.00
199 _ 00

197.50
197.30
197.30

19/.30
197.30

197.30

19 7 .30
197.30
197.30

197.30
1'37.30

197.30

-ib.llll

-15.00
-74.70
-74./0
-14.40

-11l.3U

-/.q. IJll

-73.90
-73.70
-13.50
-73.00
-73.30
-13.00
-73.00
-13.30

-73.50
-13.60
-13.7U

-73.70
-13./0
-13.70

60963.00 57434.00 310.00
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lnterval
From (m) To (m)

0.00 3.00

3.00 4.60

4.60 6.60

" 4.60 6.60

" 4.60 6.60

6.60 50.50

•
•
•
•
•
•
•
•
•
•

""""
"

6.60
6.60
6.60
6.60
6.60

50.50
50.50
50.50
50.50
50.50

Ree.
(m)

L.l

2.0

39.5

39.5

"00
(m)

Description

NO CORE.

LITHIC ARENITE: or~nge brown, highly we~thered. massive.
clayey, moderat81y br~K~n. coarse s~nd_

LITHIC ARENITE: gray green. very slightly weathered. masslve.
firm, moderately broken, coarse sand.

LABILE {LITHIC) ARENITE, ONLY MINOR QUARTZ. WITH OCCASIONAL
INTRACLASTS.

MUDSTONE: medium dark grey. slightly carbonaceous, slightly
calcareous, massiv€, medium bedded, microfaults. firm,
moderately broken. bedding: 30 degree angle to c.a., 0.3%
quartz veins of, 0.1% carbonate veins of, 0.1% pyriLe veins
or.

SILTSTONES OCCASIONALLY FAINTLY LAMINATED. seA'S VARIABLE 0 ­
45 DEGREES.BASE OF ~EATHERING AT 30m, BELOW WHICH ALL
LITHOLOGIES AAE VARIABLY CALCAREOUS AND QUAATZ- CARBONATE ­
PYRITE VEINS APPEAR. MICROFAULTS, APPROXIMATELY PERPENDICULAR
TO AVERAGE BEDDING ARE COMMON.
6.60- 50.50: 30% INTER BEDDED SILTSTONE: light gr-ay.
moderately Cd!CareOU5, laminated. medium bedded.
5.60- 50.50: 20% DECREASING DO~NHOLE LITHIC ARENITc~ gray
green. moderately calcareous, massive, medium bedded.
40.00- 50.00: 100% ~U05TONE: medium dar"k grey, ~lightly

graphitic. slightly calc~rcou5, lightl, shcar~d, medium
bedded, microfaults, fir"m, moderately brok~n, bedding: 30
degree angle to c.a .. sh~dr: 30 degree angl~ to c.a. l~

quartz veins of. 1% carbon~tc v~ins ~~. 1% pyrite veins ot.

Formation

CAMBRIAN CRIMSON CK FOR

CAMBRIAN CRI~SON CK FOR

CAMBRIAN CRIMSON CK FOR

CAMBRIAN CRIMSON CK FOR

(

50.50 101. 30 9.2

" 50.50 101.30
R 50.'::00 101.30

" 50.50 101 . 30

" 50.50 101.30

101.30 146.00

MUDSTONE: medium gray. microf~ulCs. hard. moderately brokan.
bedding: 35 degrse angLe to C.3." micro fault: 40 degr~e ~ngl~

to C.d. gr"addtional bdS~. 0.3% c~rbonate veins af, .03%
pyrite vetn'; aT"

MUDSTONE IS OAR~ISH GREY, GRAQING TO LIGflT GREY FAINTLY
LAMINATED SILTSTONE WHICH IS RARELy SLIGHTLY CALCAREOUS. LITHIC
ARENITE LOCALLY GR~UES INTO LITllIC WACKE CONSISTING OF SUB ­
ANGULAR MlJOSTON~ INTRACLASTS IN A LITHIC - A~ENITE MATRIX"
50.5u- 101.30: 40% IRREGULARLY INTERBEDDED LITHIC ARENITE:
light gray, massivo. ~oal·se bedd2d coar~e sand.

MUDSTONE: medium dark grey. massi-Ie, medium bedded, hard,
slightly broken, bedding: qO i?groe angle to C.d., micl·ofaull:
40 degre8 angle co C.a., 3 t carDonate veins at, L' p~rlt~

CAMBRIAN CRIMSON CK FOR

,....
W
c.:>
Cf)

Iv
..">.

CA~BRIAN CRIMSON CK FOR
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Interval
From (m) To (m)

Rec.
lm)

RQO
lm)

Description Formation

160.30 166.30

160.30 166.30
160.30 166.30
160.30 166.30
160.30 166.30
160.30 166.30
160.30 166.30

165.30 175.70

166.30 1/5. 70

166.30 175.70

115.70 117.05

SILTSTONE" gray blac~:. disturbed bedding. hard, moderately
t,-ok~n. sh~ar: 30 rl~gr~o ~ngl8 to c.a .. 3 % quartz veins of,
l'~ pyrite disseminacions of.

DISTURBED PARTIALLY SHEARED WITH ORIGINAL SEDIMENTARY TEXTURE
;;0 i; DESTROYED.

MUDSTONE: light gray. medium bedded, fine bedded, microfaults,
hard. sligh[ly broken. bedding: 35 degree angle ~o c.a.,
microfaul~; 30 degree angle to c.a ..

WELL BeDDED. WITH MICROFAULTS ALMOST PERPENDICULAR TO BEDDING.
146.00- 1~6.60: 20% SILTSTONE: light gray, fine bedded. graded
bedding, uphol~ facing.

dLssemination~ ) velns. 0.1% chlorite disseminations of, .03'
8oidote s~lvages oT.

SILTSTONE GRADES LOCALLY INTO SILTY DOLOMITE LOCALISED
SOfT-SEDIMENT DEFORMATION. EVIDeNCED BY BOUQINAGEO AND BROKEN
BEGS. LITHIC - ARENITE DYKES ETC. BeA'S OTHERWISE FAIRLY
CONSTANT.WEAKlY GRADED FACE UPHQLE ? ( NOT Ol~GNOSTICl

101.30- 140.00: 20% INTERGRADATIONAL SILTSTONE: light gray.
mod8rately calcar~ous. medium bedded.

l­
t.;
~)

0;
1'.)
C~

UPPER OONAH

UPPER OONAH

CA~BRIAN CRIMSON CK FOR

CA~BRIAN CRIMSON CK FOR

broken. bedding: 30
veins of, 0.1\ pyrite

h,lrd. mOder,3teLy
0.1'0 c.:lrbonate

MUDSTONE gr0y t~n.

00grOe ang18 [0 c.a.

MELANGE; slightly carbonaceous. slightly calcareous, mass~ve,

sheared, brecciated, small ~ebble, 20% coarse. angular,
moderate sphericity. shear: 25 degree angle to c.a., 1% pyrite
disscmlna~ions of.

UPPER CONTACT rs DISCRETE, SHEARED WITH fRAGMENTS OF ALTERED
LITlilC ARENITE, ALIGNED WITH SHEAR FABRIC (20 - 30 DEGREES TO
THE C.~l R~P[OLY GR~OES AWAY fROM CONTACT (OVER 2 - 3 cm) INTO
MUNOrONOUS POLYMICT MELANGE CONSISTING OF SUB-ANGULAR FRAGMENTS
Of SR~Y MUOSTON~. SILTSTONE.OFF - WHITE QUARTZITE. CARBONATE
ETC. ALSO ALTERED FRAGMENTS OF LITHIC ARENITE.

LITHIC ARENITE: gray green, massive, coarse bedded, hard.
moderately broken, bedding: 40 degree angle to c.a., basal
contact: 20 d~grec angle to c.a., sheared base, 5% quartz
veins of. 3 % carbonate veins of. 0.1% talc veins of, 1%
tremolite veins of. 0.1% musco'/ite dissominations of. 0.1%
chlorite disseminations of, .03% epidote selvages of.
1~6.60- 160.30: 20% INTER BEDDED MUDSTONE: medium dark grey.
medium bedded, disturbed bedding, sheared.

160.30

156.60

145.00
1~6_00

11\6.00
1'16.00

156.60

11\6.00

11\6.00

156.60

101.30
101.30
101.30
101.30

R
R

• R
R

• R
R

•
• R

•
•
•
•
•
• R

R
R
R

r;

R
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Int.erval
From tml To (m)

Ree.
(m)

"00
(m)

Description Formation

•
•
•
•
•
•
•
•
•
•

"
""

""

177.0S

177.20

177.20
177.20
177.20

204.40

204.'lO
204.40

210.70

177.20

204.40

204.40
204.40
204.40

210.70

210.70
210.70

215.10

disseminations of, 0_1\ epidoce veins ot.
175.70- 177.05: 10% IRREGULARLY INTERBEDDED LITHiC AR2NlrE:
grey tan. fine bedded, graded bedding, uphole facing.

FAULT: fault; 45 degree angle to C.d. S% quartz infilling
shear/fault. 1% carbonate infilling shear/fault. 3 % pyrite
infilling shear/fault, 1% galena infilling shear/fault, 1%
sphalerite in'filling sh8ar/f~ult.

SILTSTONE: light gray, medium bedded, coarse bedded, soft
sediment slumping, massive, hard. moderately broken. bedding:
q~ degree angle to c.c .• basal contact: 30 degree angle to
c.a., faulted base. 1% quartz veins oT, 1% pyrite
disseminations = veins.

LOCALLY LAMINATED, ALSO GRAOING LOCALLY INTO SANOY SILTSTONE.
OCCASIONALLY iNTRACLASTS PRESENT.BeA V~RIABLE 20 - 60 DEGREES
TO THE C.A.

182.70- 185.70: 100% SILTSTONE: light gray, medium bedded,
coarse bedded. soft sediment slumoing, massiv~. hard,
moderately broken, bedding: 45 degree angle ~o c.a., ba~al

contact: 30 degree angle to c.a .. f~ulted base, i% quartz
veins ot, 3 % pyrite disseminations _ veins. 0.3% gal~na

stock~ork, 0.3% sphalerite stockwork.
19Q.OO- 195.50: 100% SILTSTONE: Lignc gray. graded b~dding,

coarse bedded, soft sedimellt slumping, massive. hard,
moderate1y broken, bedding: 30 degr89 anglo to c.a., upho1e
tacing. 30 dQgr~e angle to C.d. faulted bas~, 1% quart: vpins
or, 1~ pyrite dissem~ndtion~ veLns.

FAULT: dark gray. brecciat0d. Ilard mod8r~t~1~ b~ck~n. bds~l

cont..'lcc: 40 degre2 .:lngle to C.d. ~aul::; 30 d"g,~e dngl~· co
C.d .• S% qU3rt= breccia fillillgs of, 1% pyrLc~ diss~minations

oT, l~ pyrrhotite disseminations or.
FAULTED PARTIALLY BRECCIATED fINE BEDDED SILTSTn~E!snNosTONE

AND MELANGE.
207.00- 208.20: 100' SILTSTONE: dark gr'dY. fine bedded.
disturb~d bsddirlg. bedding, 40 d~gr?8 arlgle Co c.a ..

SILTSTONE; ddrk gr~y. moder.:lCel! calc~r~~us. fin" bedd9d.
laminated. soft ~ediment slumping, hard. Inod?r~t?ly brck~n.

beddirlg: 40 degree angle to c.a .. slldrp bdse. ·0.3% pyrite
disseminaticns of.
210.70- 21S.10: 40;; fINELY [NTERBEDDE[J SAi'JOSTONE; light gr·Jy.
fine b~dded. rine ';and.

UPPER OONAH

UPPER OONAH

UPPER OONAH

DONAH fM UNOIFFEREMT

OONAH FM UNOIFFERENT

,....
~v

CJ
0;
....)
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Interval
From (m) To (m)

Rec.
1m)

ROD
1m)

O,,"scription Formation

•
•
•
•
•
•
•
•
•
•

"R
R
R
R

215.10

215.10
215.10
215.10
215.10
215.10

295.50

335.70

295.50

295.50
29::'.50
295.50
295.50
295.50

335.70

338.60

SANDSTONE: Light gray. mdssive, medium bedded, coarse bedded,
hard, moderatply broken, co~rge sand, bedding: 55 degree angle
to c.a. 3 * quartz veins or, 1% pyrite veins of, .03% galena
veins of, 1% pyrrhotite veins of .. 03~ sphalerite veins of.

SeA'S VARY 40 - so DEGREES, AND AVE 65. GENERALLY HOWEVER.
BEDDING IS RELATIVELY UNDISTURBED, BeA'S ARE GREATER THAN 60
DEGREES. OCCASIONAL LOCAL SLUMPING Of SILTSTONE. VEINING
GENERAlL~ RESTRICTED TO COMPETENT SA~DSTDNE. UPHOLE fACING NERR
TOP, DOWNHOLE fACING NEAR BASE, IN GRADED SILTSTONE BEDS.
215.10- 295.50: 20% IRREGULARLY INTERBEDDED SILTSTONE: very
dark gray. moderately calcareoug, fine bedded, laminated,
graded bedding, soft sediment slumping, uphole facing.
214.00- 276.00, lOOt SANDSTONE: light gray, massive, medium
bedded, coarse bedded, hard, mod~rac~ly broken, coarse sand,
b~dding: 65 degree angle to C.d., 3 ~ qUdrt2 veins of, 3 %
pyrite disseminations ~ veins, 0.3% galena veins of, 1%
pyrrhotite veins ot, 0.3% sphalerite veins of.
288.00- 288.10; 100% SANDSTONE; light gray, graded bedding,
m0dium bedd?d, coarse bedded. hard, moderately broken, coarse
sand, bedding: 55 degree angle to c.a., downhole facing, 3 %
quart~ veins or, 1~ pyrite veins of, .03% galena veins of, 1%
pyrrhotite veins of, .03% sphalerite veins of.

SANDSTONE; light gray, massive. coarse bedded, hard,
moderately broken. beddillg; 65 degree angle to c.a., sharp
b,~se. 3 % quartz ve~ns ot. l~ carbonate Ileins of, 1% pyrite
dissnmind~i~ns = v~ins.

295.S0- 335.:0 L0% NEAR MIDDLE OF OF INTERVAL MUDSTONE: light
gray, ~ ~ ;112 b?ddcd.

300.UO- 305.00: IUO~ SANDSTONE: light gray. slightly
calc~r·eou~. m~~siv2. ~oal'se bedded. hard. moderately broken,
beddi~g; 55 d2gree angle to C.a. sharp base, 3 ~ quartz veins
of. 1% cdl'bonace veins of, 1% pyrits disseminations - vein~,

1~ pyrrhotite dLssemindtions veins.

SILTSTONe: m~dium dark grey. slightly calcareous, fine bedded,
laminated. graded bedding. hard. moderately broken, bedding:
;0 dogree angle ~o c.a. downhole racing. 0.3% pyrrhotite
ldlnindci:Jl1s.

OONAH F~ UNDIFFERENT

OONAH FM UNDIFFERENT

OON~H F~ UNOIFFERENT

Jj5.10- 3J~.tiO: 50~ FINEL~ INrElitiEOUEO SANDSTONE:
calcareous. fille bsdd0d. well bedded.

338.60 ].£16.90 '~"NOSTONt Light ,~r,~y rlne b~dded. m~dium bedded,

slighcly

~...
c.,)
C)
C')

1\),
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Interval
From (m) To {m)

f:lec.

1m)
ROD
1m)

Description Formation

•
•
•
•
•
•
•
•
•
•

R
R
R
R

R
R

R
R

338.60
338.50
338.60
338.60

346.90

346.90
346.90

370.50

370.50
370.50

3/6.90

378.70

346.90
346.90
346.90
346.90

370.50

370.50
370.50

376.90

376.90
376.90

378.70

384.60

microfdults. hard, moder~tely broken. bedding: 50 degr~e angle
to c.a .• 1% c~rbonatG disseminations ~ veins.

LOCALLY SLIGHfLY CALCAREOUS. AS IN PREVIOUS INTERVALS,
PYRRHOTITE OCCURS INSTEAD OF PYRITE WHERE HOST IS CALCAREOUS
SeA'S VARY FROM a - 80 DEGREES, BUT ~OSTLY 40 - 70 DEGREES.
LOCAL SLUMPING.
338.60- 3~6_90: 50% INTER BEDDED MUDSTONE: lighC gray, fine
bedded.

SANDSTONE: light gray. ~lightly C31C3r~ou~. microfaults,
lightly folded, coarse sand, 5% carbonate disseminations
veins, 0.1% pyrite veins of, 0.1% pyrrhotite veins of.

MODERATELY DISTURBED/FOLDED AND LOCALLY FRACTURED/BRECCIATeD,
BECOMING MORE INTENSE DOWNWARD.
346.90- 370.50: 10% IRREGULARLY INTERBEDDED ~UOSTONE: light
gray. fine bedded.
347.30- 349.30: 100% VEIN: vein: 40 degree 3ngle to c.a .•
basal contact: 20 degree angle to C.d .• sharp base, 20%
carbon~te veins of, 50% tremolitc veins of, 1% sphalerite
disseminations of.
356.50- 360.qO: 100% SANDSTONE: light gray. slightly
calcareous, disturb2d bedding, lightly fold~d" coar~e sand.
fault: 10 degree angle to c.a •• 5% carbonate dlsS8minations
veins, 1% pyrite disseminations = veins, 1% pyrrhotite
disseminations < veins, 0.3% ~phal2rite veins of.

SANDSTONE: light gray, breccia, disturbed bedding. tractul'~d,

hard. highly broken, 5% quartz veins of. 3 % c~rbonate v8ins
of, 3 , pyri~e veins of, 0.3% pyrr'hotite veins af.

MODERATE TO STRONGLy BRECCIATED/FAULTED. INCREASING IN
INTENSITY DOWNWARD.
370.50- 376.90: 10~ IRREGUL~RLY INrERBEOO~Q SILTSTONE,
slightly altered. fine bedded.
372.10- 372.40: 100\ FAULT, tClu1t: 30 degr~e an9.1":' Co c.a.
375.20- 376.90: 10% BRE~CIA: highly ca~caroou~.

FAULr BRECCIA: medium gray. highly calcar?ous, massive, vuggy,
crumbly, highly br0k~n. basel con~3C:' dO o0g,'?e angle to
c.a .. sh~rp base. 20~ carbon~ce br~cci~ filllngs of, 10* clay
breccia fillings cf.

~ASSIVE SULPHIDES: medium brown. hat·~. moderareLy brok~n.

basal contact: 45 deg"ee angle to C.3. di~fusc base. O.3~

quartz disseminations ot. 3 ~ pyriCQ ~acchos. l'~ g~L~na

l­
e:
o
c:
T·.)
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Interval
From (m) To (m)

• " 378.70 384.60

" 378.70 384.60

• " 378.70 384.60

" 378.70 384.60

" 378.70 384.60

• 384.60 387.60

•
• 387.60 389.70

• " 387.60 389.70

" 387.60 389.70

• R 387.60 389.70
R 387.60 389.]0

• 389.70 392.85

• R THN 390.80 390.90
R THN 390.80 390.90

• R THN 390.80 390.90

392.85 395.10

massive,
sharp irregular bd~e.

patches, 20% brucite

"""
"

395.10

395.10
395.10
395.10
395.10

.:199.30

499.30
499.30
499.30
499.30

Rae.
(m)

"00
(m)

Qescription

patches, 90% pyrrhotite massive I Bemi - massive. 1% ~phalerite

diss~minations of.
MINOR DISSEMINATED QUARTZ OCCURS NEAR uPPER CONTACT. LOWER
CONTACT 13 DIFFUSE AND PyRITIC. SULPHIDES APPEAR TO BE
SELECTIVELY ~EPLACING DISSEMINATED MAGNETITE. THIS GRADE UPWARD
lOVER SO cm) INTO MASSIVE MEDIUM GRAINED PYRRHOTITE WHICH HAS
BEEN REPLACED BY PYRITE -ADJACENT TO SO~E THIN FRACTURES.

S~ARN: green-whi~e, magnetic. serpentinized. carbonated,
massive, recrystallis~d, hard. moder~tely broken, so,
carbonate intersti~ial. 40% magnetite patches, 0.3% pyrite
disseminations of, 10% serpentine p~tches.

MASSIVE SULPHIDES: brown black, hard, slightly broken, 5%
quartz disseminations of, 5% carbonate disseminations of, lOt
magnetite disseminations of, 20% pyrite patches. 20%
serpentine patches. 3a~ pyrrhotite patches.

PYRRHOTITE/PYRIrE IS REPLACING OISSEMINATIONS AND PATCHES OF
MAGNETITE. TOWARD CUNTACT,ISOLATED ~AGNETITE PATCHES OCCUR
WITH PYRIiIC RIMS. PYRITE IS PROBABLY A RESULT OF RETROG~AOE

ALTERATION OF ~YRRHOTITE.

S~ARN; whit~, c~rbonat~d. serpentinized,
recrystaitised, hard. moderately broken,
60% carbonate interstiti~l, ~% magnetite
pacches. 20'~ serpentine patche~.

UNIDF.NTIfl~D MINERAL; GOOD CLEAVAGE IN ONE DIRECTION.
TRANSLUCENT,BL~CK. HARDNESS 3. SLIGHTL~ MAGNETIC. IN LARGE
CR~SrAL MASSES, wHlrE 51R~AK. (LATER IDENTIFIED AS BRUCITE)

MASSIVE SULPHIDES, hdrd, slightly br-oken, basai contact: 80
degl"ee allQ12 ~o C.d .. sharp basa. ~% quartz disseminations ot.
S~ galena dissemin3cions o~, 80% pyrrhotite massive( semi ­
m,'JSSl' '? s:t. sphcll·:'r':'te diss8min~r:i;Jns of.

SKARN gr~~nish bL~ck. cJr~on~t~d. m3gnctite, serpentinized,
maSS1~'8, -2cl-ystaiiisad. 11ard. mod91"acely brok~n, gradational
DdS2, ;O~ c,~rbonat~ m~s~.i·j~1 ;aml - m~SSlV9. lO~ magnetite
patches l~ tr2molitc disseminations ot. 10~ serpentine
p,3~ch~s 5~ br~cite patches.

CAReONATE IS LOn~SElY CRYS·r~LLINE OOLU~ilE. MAGNETITE OCCURS AS
A STOI~KWOR~ OF STRINGERS, VEINS AND IRREGUt.AR PATCHES.
SEF.PENTINITE OCCuRS AS IRREGULAR M~SS~S OFTEN ASSOCIATED WITH
!'H1GNt T I Tt

Formation
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Interval
From tm) To (m)

•
•
•
•
•
•
•
• 499.30 509.30

•
• 509.30 528.40

R 511.~O 520.80
R 511.50 520.80

528.<10 529.30

R 528.40 ::''::9.30
R 5::8.40 529.30
R 528.40 529.30
R 528.40 529.30

Rae.
(m)

ROO
(m)

Oe.,;cription

395.10- 402.00: 100% SKARN: greenish blJck. carbonated,
magnetite, S8rpentinized. massive, recrystallised. hard,
moderately broken. gradational bdse, 20* carbonate patches,
20% magnetite patches, 1% tr~molite disseminations of, so~

serpentine massive/ semi - massive, 5% brucite patches.
419.50- 423.40: 100% SKARN: greenish black, carbonatod.
magnetite. serpentini~ed, massive, recrystallised. hard.
mode~ately b~ok~n. gradational base, 70% carbonate massive/
semi - massive. 10% magnetite patches. 1% tremolite
disseminations of, 10% serpentine patches, 5% brucite patchas,
5% pyrrhotite disseminations of.
~~1.00- ~a6.00: 100% SKARN: greenish black. carbonated,
magnetite, serpentinized. massive, r9crystdllised. hard,
moderately broken, gradational base, 30% carbonate massive/
scmi - massive, 20% magnetite patches. 1% tremolite
disseminations ot, 40% serpentine massive/ semi - massive. 5%
bruci te patches.
~92.50- 495.50: 100% SKARN: greenish black. carbonated.
magnetite, serpentinized. massive. recrystallis2d. h~rd.

mod~rately broken, gradational base. 30' carbonate massive/
seml - massive, 20% magnetite patches. 1% tremolite
diss?mi~ations of, ~o~ serpentine massivej semi - massive. 5%
brucite patches.

S~ARN: greenish black. serpentinized. magnetite. hard.
slightly broken, 10% carbonate patches. 20% magnetite patches.
60% serpentil12 massive! semi - maSS1VB.

SKARN: black. serp~ntiniZ0d. magn?~iL~. hard. slight1: broken,
30~ magnetite patchps, 60% serp3ncin0 massive! ;emi - mdssive.

THE .p"rRRHOTITE MOSTLY OCCURS AS REPLAClVE RIMS AROUND M~GNETITE

~GGREGATE~ DR COMPLETELY REPLACING MAGNtTITE.
517.~O- 520.30: 100% SKARN: black. serpentlni:2d, magn~tite,

h~rd. slightly broken. 30% magnetite patches. 60% serpenr.ine
massive! semi - massiv@, 3 , pyrrhotit~ rcplaci,?"

FAULT: black. slightly graphitic, slickensided, hdrd. highly
broken. fauJ~: 45 degree angle co c.~. ~% maq~~,tite patc~es.

l' tremolite in fractures. 3 ~ pyrrho~ite pdtches.
~AGNETITE UCCURS AS STREAKY PATCIIES ALIGNED WITH SHE~R FA~illC.

BUT QVERFRINTED BY THIN WHITE (TREMOLITE ~ fILLED) F~ACTURES.

WHICH ALIGN WITH SHEAR. ~UMEROUS GRAPHITIC, S\lCK~N'~IOEO

FAULf SURF~CES THROUGHOUT.

Formation

o
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Interval
From (m) To lm)

Rec.
(m)

ROD
(m)

Oeser iption Formation

542.15 546.10

546.10 547.00

547.00 S67.30

547.00 561.30
547.00 567.30
547.00 567.30
547.00 567.30
541.00 567.30
547.00 507.30
sa7.00 567.30
Sil7.00 547.80

shear:
1%

•
•
•
•
•
•
•
•
•
•

R
R
R
R

R
R
R
R
R

R
R
R

529.30

529.30
529.30
529.30
529.30

535.60

5111. 30

535.60

535.60
535.60
535.60
535.60

541.30

542.15

ANY ROCK: exception~lly altered. hard, moderately broken, 20%
quartZ patches, 20% carbonate patchQs. S~ epidote patches, 5%
muscovite disseminations of.

THE ENTIRE INTERVAL MAY BE A BROAD SHEAR LARGELY ANNEALED AMO
TEXTURES THUS DESTROyED) BY SUBSEQUENT MeTASOMATISM. THE
PRECURSOR IS PROBABLY CARBONATE OR POSSIBL'/ CRRBONATE RICI~

~ELANGE..

5~9.jO- 535.60: 30% INTERMIXED SHEAR (ZONE): sheared,
brecciated, ~hear: 40 degr~e angle ~o c.a ..
529.30- 535.60: 10~ INTERMIXED SKARN, massive, slickensided,
20% magnetite pat~hes, 10% pyrite replacive, 60% serpentine
mdssive! semi - massive.

SKARN: black, massive, hard, moderately broken, basal contact:
40 degr~fl anglo to C.a. diffuse base, 20% magnetite patches,
70% serpentine massivel seml - maS5~ve. 0.3% pyrrhotite
disseminations ~ veins.

~ASSIVE SULPHIDES: medium brown, hard, moderately broken.
baSdl cont,~ct: 30 degr"e dnglt! to c.a .. diffuse b.Jso?, 10\
carbonate disseminations of, 10% pyrite patches, 70t
pyrrhotite massive I semi - mass~·#e.

S~ARN; grBentsh black, hard. mod~rately broken. basal contact:
40 degree angle to C.d .• she~red base. 20t magnetite patChes,
70% serpentine massiy~j s~mi - massiv~.

SHEAR lZONE): highly siltcificd. hdrd. slightly broken, fault:
30 degrac angle to c,a, 30% quartz p?rvasi'/c. 3 1 epidote
p~~ches. 5~ chLoric~ dissemtn,~[ions or.

MELANG~; gl"ay black. massi'·c. liard, moderately broken.
30 degro9 anglo to c.a, 3 % pyrite disserntnations oi.
pyr,'hotite raplaci"e.

ALTERATION DECREASES IN INT~NSITY AWAY FROM UPPER CONTACT AND
BECOMES PATCl1Y BELOW 550.Sm, FR~GMENTS ~RE SUB-ANGULAR TO
SUB-ROUNDEU!LEN1-rCULAR CONS[STINO MnrNl'! OF ~ANOSTONE AND
JURRr: IN FlrlE BLACK MArRr~ fRAGM~NrS VARY O.lmm TO 0.8 m iN
SIZE, FABRIC VARIES IN OR[E~ITATION 0 - 45 OEGREES TO THE C.R.
AVE 30, SOME FRAGMENTS ;CALCAREOUS;') 4AVE 8E~N SELECTIVELY
ALTERED & pnl~TIALLY REPLACEO BY ?YR~HOTI~E.

SANDSTONE BOUDIN.
54:.80- ~50.50: lOOt MELANGE: gr~y bL~ck. mQdera~aly ~ltered,

ma.;c:,~',-'e, harj. lTIod",I''''t;'':'ly bl-,,: c'n,~,hC'or -;r) d('rdf'~" ,3ngli? to

,....
W
U
C)

C),.. .



•
IGC GEOLOG

•
R.G.C. Exploration Pty Ltd

SYLVESTER GRID
SURFACE DIAMOND ORILLHOLE SYQ09 (CONTINUED)
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•
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Interval
From (rn) To (m)

Rae.
(m)

ROO
(ml

OE'~cription

c.a., 10% quartz pervasive, 1% pyrite disseminations of, 0.3%
gal~na disseminations of. O.3~ epidoce patches. 3 % muscovite
disseminations of, 5% chlorite disseminations or. 3 %
pyrrhotite disseminations of, 0.3% sphalerite disseminations
or· .

Formation

•
•
•
•
•
•
•
•

"R
R

R

"

R
R
R

R
R
R

567.30 570.30

570.30 581.00

570.30 581.00
570.30 581.00
570.30 581.00
570.30 581.00
570.30 581.00

581.00 581.75

581.00 ~81. 75
581.00 581.75
581.00 581.75

581. TS 582.60

581.75 582.60
581.75 582.60
581.75 582.60

'582.60 585.70

SKARN: bl~ck. mas~ive. hard. moderately broken, basal contact:
45 degree angle to c.a., sharp base, 10% magnetite patches,
80% se~pentine massive! semi - massive.

MELANGE: gray green, moderately altered, hard, moderately
broken, S% quartz replacive, .03% epidote patches, 5% chlorite
disseminations at.

PARTIALLY ALTERED, WITH ALTERATION SELECTIVELY AFFECTING
CALCAREOUS FRAGMENTS MOST STRONGLY.MEL~NGE HAS A HIGH
PROPORTION OF CALCAREOUS FRAGMENTS. FABRIC ORIENTATION VARIES 0
- 50 OEGREES TO THE C.A. AVE 40. ALTERATION INTENSITY
DECREASES DO~NHOLE.

573.70- 575.30: 100% CARBONATE: ~hite. basal contact: 40
degree angle to c.a ..

SKARN: green-white, serpentinized, firm. highly broken. shear:
45 degree angle to c.a., sharp irregular base, 1% magnetite
dis5eminations ot. l~ p~rite disseminations oi. 60~ serpentine
massive! semi - massive. 3 % tremolite patches, 20% tourmdlin~

patches, 51 muscovite patches, 3 % pyrrhotite patches.
SKARN IS INTERMIXED WITH OUARTZ-CARBONATE-SULPHI0~ PATCHES. IT
APPEARS TO 8E REPLACING A FAULT OR MELANGE, AND A REMNANT
SHEAR/BRECCIA FABRIC IS OCCASIONALLY PRESENT.

FAULT: green-White. siliciried. firm, moderately broken.
shear: 4a degree angle ~o C.d .. dittlJse base. 20~ quart7
patches, 10~ c~rbonaCe infilling shear/faule, 301 actinolite
dissemination~ ot. 3 % mineral 1 clusters.

UNIDENTIFIED ~INERAL Xl is BROWN. TRANSLUCENT, ELONuA~E W[~H

HEXAGONAL CROSS-SECTION, HAR[li1E:::·S S. 1~)IITE STREi~K. CLU':,T~R'3 !'IRE
SURROUNDED BY PINKISH AUREOLE. ?APATITE.

SANDSTONE: light gray. fine bedded, microfaults, hard.
moderately broken. coar~e sand.
~82.60- ~A~.70; 50% FIN~LY INTERBEDDED SILTSTONE: black. fine
bedded, Lamin,3ced.
583.40- ~8J.80: lOO~ FAULT: highly silicifi~d. t~ult: ~o

degreo anglo to C.d. 50% quart= infilLing shear!t~ult lU~

OONAli F~ UNDl~~EnEMl

~

t.,;
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Interval
From tm) To (rn)

• 585.70 5136.00

• 586.00 586.15

• END 586.15 59?90

• 586.15 597.90• • 586.15 597.90

• 586.15 597.90

• R 586.15 597.90

• END

•
•
•
•

Re c.
(m)

ROO
(m)

Description

carbonate infilling shear/fault. 3 ~ chlorite disseminations
of.

VEIN: veln: 60 degree angle to C.~., 90t qUdr~Z veins of, 1%
chlorite dissemlna~ions ot.

FAULT; sheared. fault: sa degree angle to c.a ..

SANDSTONE: light gray. fine bedded. hard. moderately broken,
fine sand, 5\ quar't2 veins of.

SILTSONE IS PARTLY PHYlLITIC WITH VERY FINE MIN~RAL

SEGREGATIONS PRODUCING FOLIATIONS RESTRICTED TO SILTSTONE, WITH
VARIABLE ORIENTATION AT 10 - SO DEGREES TO BEDDING. TH1S
fOLIATION GIVES THE RaCK A PEARLY SHEEN. LOCAL SLUMPED BEDDING.
586.15- 597.90: ~O% SILTSTONE: very dark gray, fine bedded.
l~min~ted, 0.3~ pyri~e veins of.
586.1~- 588.20: 100% SANDSTONE: light gray, slightly altered,
slightly silicified, tine bedd?d. augen structured. hard,
moderately broken, fine sand. 10% quartz veins of, 5%
muscovite dissemindCians of. l·t chlorite veins of, 1%
pyrrhotite \/eins of.
5~3.20~ 596.30: 90t SANDSTONE: light gray. carbonated,
massive, cocrse s~nd.

Formdtion

OONAH FM UNDIFFERENT

OONAH FM UNDIFFERENT

,...
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SYLVESTER GRIO
SURFACE DIAMOND DRIl LHOLE , SYOO9 (CONTINUED)

ASSAYS

From To Number
CU(PP",) PB (PPIl1) ZN(PPI'l) SN(PP!'I) AU(PP"!) A G (PPM)

• 20.00 21.00 33982 12' -5 130 -3 -0.01 -0.50

~O.OO ill.OO 33983 122 6 133 -3 -0.01 -0.50

• 50 _0 a 61.00 33984 22' -5 126 6 -0.01 -0.50

80.00 81. 00 33985 145 9 220 6 -0.01 -0.50
100.00 101.00 33986 89 -, 178 6 -0.01 -0.50

• 120.00 121.00 33987 108 33
1 "

5 -0.01 o . 70

140.00 141.00 33988 111 -5 1'8 5 0.02 -0.50
159.00 160.30 33989 13 7 -5 '" 10 -0.01 -0.50

• 162.00 163.00 33990 57 129 280 -3 -0.01 -0.50

164.00 165.00 33991 59 88 113 7 -0.01 0.50

168.00 169.00 33992 71 13 192 9 -0.01 -0.50

• 1/2.00 173.00 33993 25 " 130 3 ~O.Ol -0.50
176.00 177.20 33994 72 056 332 5 -0.01 O.~O

182.70 184.00 33995 " 952 715 37 -0.01 2.50

• 184.00 185.00 33996 155 5200 10700 93 0.03 13.00
185.00 185.70 33997 261 33500 13200 71 -0. 01 40.00
204.40 206.00 33998 30 SBO 212 6 -0.01 -0.::'0

• 207.00 208.00 33999 63 182 68 9 - 0.01 0.90
220.00 221. 00 34001 " 124 53 6 -0.01 0.70
230.00 231. 00 311002 36 85 33 10 -0.01 0.50

• 240.00 241. 00 34003 30 16' 106 , -0.01 0.80
250.00 251.00 340011 II l2 38 S -0.01 -0.50
260.00 261.00 34005 17 6 ,. 10 -0.01 -0.50

• 270.00 271.00 34006 05 303 3211 10 -0.01 1.20
274. 00 27 50.00 34007 30 59111 ::'247 B -0.01 lO.QO
215.00 276.00 34008 87 9100 11100 13 -0.01 30.00

• 290.00 291.00 34009 " 201 121 12 -0.01 0.50
300.00 301. 00 34010 29 175 l'Ol8 23 -0.01 0.50
310.00 311.00 34011 " 27504 810 22 -0.01 -; . 60

3.:0.00 321.00 34012 190 8878 4400 25 -0.01 22.00

330.00 331.00 311013 12 30 '8 7 -0.01 0.50
3QO.OO 3111.00 34014 5 9 85 18 -0.01 -0 .50
347.30 348.00 31101~ 12 " 2951 93 -0.01 a . ! 0

J ,18. OU 349.'10 34016 33 78 123 54 -0.01 -0.50
356.50 357.50 34017 16S 01 359 13 -0.01 0.50
3">8.50 359.50 34018 38 '8 55 19 0.02 -0.50 "-"
376.90 378.00 34019 " 310 335 89 -0.01 0.'30 WJ.'8.00 378.70 34021 " 45 lib 1," - 0.01 -0.50
37 l:J • 70 380.00 34022 1028 10 33 11 -0.01 1.10 0
380.00 381.00 3<1023 1334 116 688 -3 0.04 2.00 C;
381.00 382.00 3'1024 1339 1669 1037 30 0.0':: 4.'10 C.V
38:~.00 183.00 34025 1376 1248 3468 1 .' a .02 3.'::0 -
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SYLVESTEr~ GRID
SURFACE DU~I"IOND ORILLHOLE. , SyQ09 <CONTINUED)

ASSAYS

From To Number
CU(PPM) PB(PPM) ZN(PPM) SN(PPM) AU(PPM) AG(PPM)

• 383.00 384.00 34026 1362 7750 9185 107 -0.01 10.20
384.00 384.60 34027 1000 206 74 , " 0.01 1.10
384.60 386.00 34028 412 493 1003 " -0.01 1.0U• 386.00 387.60 3<1029 112 63 237 118 -0.01 -0.50
387.50 388.00 311030 1180 20 126 26 -0.01 0.90
388.00 389.00 34031 990 27 B4 39 -0.01 0_50• 389.00 389.70 311032 732 37 116 59 0_ 01 -0.50
389.70 391.00 34033 173 36 102 91 -0.01 0.50
391.00 392.00 34034 " -0 61 39 - 0.01 -0.50• 392.00 392.85 34035 18 -0 51 32 -0.01 -0.50
3~2.85 394.00 34036 1000 27900 66000 83 0.15 38.00
394.00 395.10 34037 934 53000 89000 46 0_16 6 ... 00• 395.10 396.00 34038 117 126 214 73 0.03 0.80
398.00 399.00 34039 9 -0 92 125 -0.01 -0.50
402.00 403.00 34041 10 41 143 117 -0.01 -0.50• 406.00 407.00 34042 9 22 98 612 -0.01 -0.50
410.00 411.00 34043 13 25 72 3) 0.01 -0.50
414.00 415.00 34044 7 9 46 20 -0.01 -0.50• 418.00 419.!JO 34045 53 114 109 16 -0.01 -0.50

419.50 420.50 34046 439 " 129 40 -0.01 0.90
420.50 421.50 34047 174 33 101 36 -0.01 -0.':>0• <:121.50 422.50 34048 1B6 B 62 40 -0.01 -0.50
422.50 423.40 34049 369 -, "9 24 -0.01 -0.50
428.00 429.00 34050 10 6 " 325 -0.01 -0.50• 430.00 431.00 34051 -5 B 82 439 -0.01 -0. !::O

'134.00 435.00 34052 12 1 ' 104 39 -0.01 -0.50
438.00 439.00 340'::>3 13 6 63 2 7 b -0.01 - O. OJ U• 442.00 443.00 34054 8 12 83 22 -0 0' -IJ . so
446.00 447.00 34055 43 19 197 17 -0.01 - 0 _ SO

<150.00 451.00 34056 8 27 10':: 15S -0.01 -0.50
454.00 455.00 340S7 23 00 250 23 -0.01 -0.50
458.00 459.00 34058 6 63 673 63 -0.01 -0.50
462.00 463.00 340':l9 3B 268 32':l9 89 -0.01 0.80 t--"
466.00 467.00 34061 12 46 34O 69 -0. a 1 - 0 .50 W
470.00 471.00 34062 04 BO 14':lS 212 -0.01 0.60 (;)
<17<1.00 4;"5.00 34063 -5 58 '86 " -0 .01 -0.50
478.00 479.00 34054 49 38 102 1 1 88 -0.01 -O.':>lJ en
482.00 483.00 34065 6 34 <50 108 -0.01 ~O.50 t-J
485.00 487.00 34066 37 89 14511 " " -0.01 IJ.':.O '-',
490.00 491.00 311067 32 6 50 -0.01 -0.50
494.00 495.00 34068 7 10 333 65 -0.01 -0.::'0

'-\ 9 fl. 00 499.00 3'-\Oo:i9 -, 2.2. 8' 11 -O.O!. -0.')0
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S 'n VE 5 TE R GRID
SURFACE DIAMOND DRILLHQLE , SYOO9 (CONTINUED)

ASSAYS

From To Number
CU(PPM) PB(PPM) IN t P PM J SN(PPM) AU(PPt'l) AG(PPM)

• :'02.00 S03.00 3£1070 -5 11 89 113 -0.01 -0.50

506.00 507.00 3 &\ 0 7 1 21 7 116 658 -0.01 -0.50
510.00 0:.11.00 34072 -5 43 115 '2 -0.01 ~O. SO• 514.00 S15.00 34073 -6 9 91 11 -0.01 -0.50
517.50 S19.00 311074 187 55 803 37 0.03 1. 00
519.00 520.00 3£1075 196 239 697/1 23 1.10 2.20• 520.00 520.80 311076 165 135 3218 8 0.07 1. ~O
52'l.OO 525.00 31la?7 " -5 115 10 -0.01 -0.50
528.40 529.30 34078 67 19 132 17 0.03 0_50• 530. 00 531.00 3lJ079 59 17 5' 20 -0.01 -0.50

532.00 533.00 34081 79 100 195 15 -0.01 -0.::'0

534.00 535.00 34082 L87 171 313 11 -0.01 0_80• 536.00 537.00 34083 101 7 '" 22 0.02 -0.500
538.00 539.00 34084 107 322 1000 45 0.01 -0.50
540.00 5111.30 3.11085 251 9 28. 19 -0.01 -0.50• 541.30 542.15 340B6 1275 B 122 30 -0.01 -0.50
542.15 543.00 34087 200 9 33 20 -0.01 -0.50
S4<\.00 545.00 340BIi 22 " 117 1 I 0.05 -0.50• 546.10 547.00 34089 9. 11 36 18 -0.01 -0.50
547.80 549.00 34090 220 26 • 7 9 -0.01 -0.50
549.00 ':>50.50 34091 191 6.9 2142 11 -0.01 2.30• 554.00 555.00 34092 22 •• '3 7 -0.01 -0.50
558.00 5":>9.00 34093 " 7 19 9 -O.Ol -0.':>0
562.00 56].00 34094 12 30 57 6 -0.01 -0.50• 566.00 5-67 .00 34095- 13' " .2 -0.01 -0.50
5/0.00 57:L.OO 34096 55 5 • 1 2. -0.01 - 0.50
574.00 575.00 34097 -5 6 29 13 -0.01 -0.50• SilL UO 519.00 34098 23 32 61 20 -0. a 1 -0.50
581.00 581.75 34099 -5 11 17 ,. -0.01 -0.50
581.15 5:32.60 3.11 101 -5 15 23 20 -0.01 -0.50
0:.85.70 586.15 34102 27 12 9 6 -0.01 -0.50
581.00 5:38.00 34103 36 10 " 3 -0.01 -0.50
590.00 591.00 34104 21 -0 21 6 -0.01 -0.50

/-4
t.J
CJ
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DOLO ASSAY STANDARDS

Cu~~.nt ~.comm.nd.d v81u... 3."AY.991 130638

•

DESCRIPTION

BURRAGA QTZ SST AND MINOR CHLORITE
LUCKY DRAW BLENDED ~ITH BASALT
LUCKY DRAW OXIDIZED
LUCKY DRAW BLENDED WITH BASALr
LUCKY DRAW BASALT BLENDED
LUCkY ~RAW BLENDED WITH BASALT
LUCKy DRAW OXIDIZED
BURRAGA He OTZ CHLORITE
BURRAGA HC eTZ CHLOR
BUR RAGA RAB
IURRAGA RAB
LUCKY DRAW OXIDIZED
LUCKY DRAW·OXIDIZED
BARAMBAH OXIDIZED
8ARA~BAH oxIDIZED
BARA~BAH OXIDIZ!D
BARAMIAH oxIDIZED
BARAKBAH OXIDIZED
~OUR "ILE CK. NSW SERI. CARBONATE PYRITE
'MC NSW SILTSTONE
FNC NS~ PyRITIC ACID INTRUSIvE
FMC NSW CHERTY SILT
F"C NSW CARBON SILTSTONE
F"C NS~ CHERTY SILTSTONE
FMC NSW SULPHIDIC SILTSTONE
PINE CREEK OXIDIZED
PINE CREEK OXIDIZED
PINE CREEK PARi uXZD:~~D

PINE CREEK PART oxIDIZED
PINE CREEK OXIDIZED
PINE CREEK OXIOIZED
PINE CREEK OXIDIZED
PINE CREEK OXIDIZED
PINE CREEK OXIDIZED
MT."AGNET BIF OXIDIZED
NT.COOLON OXIDIZED
NT. COOLON OXIDIZED
NT.COOLON OXIOIZED
MOUNT COOLON OXIDIZED
NT.DAVID CLAY OXIDIZED
"T.DAVID CLAY OXIDIZED
NT.DAVID CLAY OXIDIZED
NT.MORGAN STREAM SED •
MILKY WAY PART OXID
NILKY WAY PART OXID
PEAK HILL
PEAK HIL.L.
PZAK HILL OXIDIZED
WAU PNG PARTIALLY OXIDIZED
WAU PRG PRINARY
WAU PNi oXIDIZED

DATE L.AB

l.NOV.87 SEC·­
20 ... AR.90
~.JUL..19 lifO

20."",R.90 BEQ
l.APR.!U BEQ

ZO."AR.SlO
6.JLH.• 89 SEQ
1.,JAN.IIl BEO
1.HOV.BT !lEO'"
1.JUH.87 NAil.
1.JUN.87 NAA
6.JUL..at BfQ
6.JUI..8' BEQ
l.NAY.87 DEQ
l.R"'Y.IEI BEQ
1.M"Y.88 BEQ
1."IIoY.81 BEQ
1.""'Y.88 BEQ
1.JUN.8! BEQ
l.JUH.88 BEQ
1.JUN.S8 BEQ
1.JUN.!8 BEQ
1.JUN.8El BED
l.JUN.88 BEe
1.JUN.88 BEQ
l.!'IAR.88 BED ....
1.AUG..B7 BEQ
•• 'FEB.9C Di:~

l.FEB.90 SEQ
1."AR.88 8EO ....
l.AUG.87 sEQ
1.KAR.BS BEO··

18.JUN.87 "'N"LAB
1.JUN.B7 AHAL.A8
1.MAR.IS 8EO··
loNDV.B7 BEO"
1.IIAR.SS BEO··
1 .... AR.BIl BEO··
1.FE8.90 BEQ
l.AUQ.87 BEQ
1.AUG.17 B!O
1. ""liR. 88 BEO··
1.JUN.87 AHA LAB
1.MAR.II BEQ
1.IIAR.81 8EQ
1 • .JUN.B7 AHALAB
1.JUN.1l7 AHALAS
1.J"H.88 I!O
1.MAR.SS BEo··
'.HOV.87 8EO··
1.JAN.88 BEO

ACCEPT. STAT
RANaE(9~')

-0.00 -0.00 2BOX
O.O~ 0.06 lBOX
4.6& 6.66 3BOX
2.9~ 3.61 2BOX
0.09 ILl1 3BOX
0.46 0.55 2BDX
1.59 1.96 4BOX
0.18 0.33 18IN
3.16 3.86 ISIN

16.30 18.70 28IH
6.21 7.1i91SIN
1.07 1.31 480X
2.83 3.46 380X
2.~0 4.S3 lBDX
0.99 1.21 18IH
0.28 0.34 180X
0.11 0.17 18IH
0.06 0.09 28114
0.1& 0.32 280X
2.1)3 3.29 lBOX
1.63 2.07 IBOX
0.33 0.011 lBOX
0.46 1.08 lBOX
0.21 0.39280X
0.16 2.61 e80X
:L~O 3.06 18IH
2.98 .4.03 280X
1.73 2.:;'1 780X
2.S5 3.60 2BOX
1.01 1.51 280X
1.20 1.016 280X
1.30 1.69 28DX
6.29 8.61 2BOX
0.601 0.B7 IBOX
0.46 0.62 180X
1.114 1.76 USIN
1 • .40 1.71 581H
&.62 6.74 IBOX
0.10 0.98 680X
0.36 0.·" 280X
0.30 0.60 lBOX
0.8' 1.16 18114
0.47 0.601 180X
0.92 1.72 38114
0.31 0.43 3SIH
1.36 1.66 2BIH
0.60 0.74 3BIN
0.80 1.13 2BOX
l.O" 1.40 lBOX
0.14 1.14 2BOX
0.&2 0.72 .. BIN

PREC.

•
100

6

•••
2
2

30
8
6
6
3
3

30
7

•20
17
U
13..
.0
.0
30

•••
16

••
20

8
.D
16
16
16
.0

8

•••2.

••l'
30
16
.0
.0
17
16
U..

MeAH
GRAOE

-O.OOz
0.061
6.060
3.280
0.10e
0.49a
1.770
O.2fl.O
3.&00

17.000
6.5100
1.190
3.140
:!1. 5155
1.100
0.308
0.143
0.074
0.236
2.911
1. 797
0.:570
0.771
0.300
1.731
2.780
3.500
1.917
3.270

.1. 268
1.329
1.442
7.400
0.763
.0.640
1.600
1.560
6.130
0.881
0.387
0.400
1.000
ILi6i
1.320
0.370
1.610
0.6158
0.16&
1.220
0.,90
0.617

IO

80
.B10
811
012
812X
813
820
8'..
B6

8"
88..
BRBl
BRB2
BR!:!
8RB~

BRB'
'MC1
'MC2
FIIIC3

'MC"
fII .. C5
FMC6
FMC,"
OC10
OC12
OC14
BC16
OC3~

Ge~A

Ge6
ee7
Gee
H.G
He.
He2
He3
Heo
HD'
HD2
HD3
HH'
HH2
HH3
'HO
'HR
'H2
'OX
PRI"
w.u

•

..

MEAN GRADE 1. m.en of 10 30vm. neutron ac:lvetlon anely •• '
1n _ tlnglt contiguou. baech at rttp.celvt LAS.

IUARAGA HC eTZ CHIOR
IURRAO" RAI
BURRA8A RAe
BURRAOA RAB
BURRAOA He OTZ CHLOR
BURR"GA RAB
IURRAGA RAB
BURRAGA RAS
BUR RAGA RAI
BURRAGA RAB
BURRAGA RAI
PINE CREEK OXIDIZED
PINE CREf~ OXIDIZED
PINE CREf~ PART.OXIDIZED
PINE CREEK OXIDIZED
PINE CREE~ OXIDIZr:O
PINE CREEK OXIDIZF.O
PINE CREEK
PINE CREEK
NT.COOLON OXIDIZ1:D
"T. COOLON PARTIALLY OXIDIZED?
NILlY ~AY PART OXID

DATE LAB

1.HOV.BT BEO··
1.JUN.B7 ANA"tAB
1.JUN.87 NAA
l.AUG.B7 sEQ
l.NDV.87 BEO··
1.JUN.B7 HAA
1.JUH.B7 NAA
1.JUN.f17 NAA
1.JUN.f17 NAA
1.JUN. ti7 ANA LAB
1.JUN.D7 NAil.
1.JUN.87 AHAl.AB
1.JUN.87 AN"AL.AB
1.JAN.81.DEO
1.JUN.!7 AHAl.AB
1. FEB. 87 ANAL AS
l.JUN.87 ANA LAB
1.JUH.87 HAl'
1.JUH.87 K"L
1.JAN. S8 BEQ
1.JUN.8S BEQ
l.NAR.18 8EO

"CCEPT. STAT
.ANaEC96~)

0.80 1.20 BOHE
0.01 0.03 GONE
2.S1 3.19 GONE
0.7' 0.92 GONE
0.0" 0.06 GONE1..... 1.76 GOHE
0.63 0.66 GON!
1.63 1.87 GONE
2.B8 3.62 GONI!'
0.10 0.16 GONE
0.58 0.70 60NE
0.99 1.16 GONE
0.62 0.70 BONE
3.47 ... 24 GOHE
1.06 1.57 GONE
0.1& 1.28 GONE
1.20 1.'" GONE
0.66 0.11 GONE
2.11 3."3 GONE

11.62 1 ... 08 GONE
2.18 2.66 GONE
1.80 2.70 GONE

PREC.

•
20
.0·

7

•
16

6

•6
7

20
10
30
16

•20
20
.0
10

••
3

20

"EAN
GRADI!:
1.000
0.020
2.900
0.832
0.060
1.600
0.690
1.700
3.200
0.,130
0.640
1.420
0.610
3.860
1.310
1.064
1.334
0.73&
3.120

12.800
2.417
2.260

01
12
12'
12.
83
843
8"
866
87
871
872
Ge.
BC11
OC13
Ge2
Ge3
ec.
GCO
Ge'
HC'
He6
HH'

• PRECISION 1. (200· .td.dtv.) I m'an

ACCEPT R~NBE 1. calculattd from m.an • 2 .td.dev. from t •• t lab
OR m.tn ./- tOt , uh1ch.vtr 1. gr.et•• t.

STAT aONE tttndard no 10nQt~ tvailablt
STAT llIN tpprox. 100 ttand,rdt. C........o.o.g:......,. COST ~ '2.o00-/e.A

C,.r+

STAT IBOX appro•• 1000 .tandard••
LAB marked IEQ-- hevt •• tlmtt.t uhich ar. suspecttd of bting 1&'
toO low. Tht p~.ol.Ion •• eImaeet of the attnderda art r •••oneby good
ton.eQuenely :h••• atende~d. t~' tvtl1tblt fft~ u•• A. ~_~•• ~Aklll~v
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