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EL 17/91 “Mathinna” - Mathinna Township looking south along High Street
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Brecciated (Arsenopyritic) quartz. New Golden Gate Mullock, 20.0 g/t Au
Laminated (Arsenopyritic) quartz. Volunteer Consolidated Mullock, 64.3 g/t Au
Quartz stockworked siltstone from Chinamen’s Hill No 1 Costean, 20.8 g/t Au
EL 17/91 “Mathinna” - drilling MT 1, looking west to Ben Lomond

EL 17/91 “Mathinna” - drilling MT 2, looking south west towards Eldorado Ridge
EL 17/91 “Mathinna” - drilling MT 4, looking east
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SUMMARY

Gridded soil sampling (100 m x 50 m), with assaying for gold and arsenic, was conducted
over all areas of known old gold workings in EL 17/91 “Mathinna”. At the same time,
historical research and geological mapping focussing on old workings was also conducted.

Following some initial problems with surface contamination by the battery sands of the New
Golden Gate mine, a number of strong coherent gold soil anomalies were defined at
Township/Church Hill, Chinamen’s Hill and Horseshoe, with a number of smaller, less
coherent anomalies also defined.

Mapping and historical research also defined a number of areas with potential for high grade
quartz reefs.

This mapping also called in question the current structural model for mineralisation at
Mathinna and resulted in the proposal of an alternative or complementary model to account
for some gold mineralisation.

Costeans were dug on one prospect (Chinamen’s Hill) with encouraging results.

Due to the emphasis on initially locating a shallow, large tonnage lower grade deposit, the
drilling programme was focussed on the soil/costean geochemical anomalies with targets
based on structural mapping/historical research left for a second phase.

Although technically successful, the initial phase of drilling was disappointing and Resolute
Samantha Limited have decided not to continue exploration.

1995 ANNUAL REPORT - “MATHINNA" 1
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2.3
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)

Location

EL 17/91 “Mathinna” is centred on the township of Mathinna, an old gold mining
town, in Tasmania’s north-east (see Figure 1).

Mathinna lies 65 kilometres due east of Launceston.

Tenure

EL 17/91, previously held by Alex White, was transferred to Resolute Resources
Limited (now Resolute Samantha Limited) on 8th of March 1995.

EL 17/9 covers an area of ~ 20 km”. The licence is due for renewal on 28 May 1990.
On 28 May 1997, half of the area must be relinquished.

Land Status/Usage

Apart from the township of Mathinna, land usage essentially follows topography with
the river flats being private land under pasture and the hills, state forest. The only
reserves of significance are those associated with the town ie cemetery, recreation,
school etc. There are no RAPs or other conservation areas within the licence.

Topography/Vegetation

EL 17/91 covers the flood plain of the South Esk River and more significantly the hills
to the south and, to a lesser degree, the north (see Figure 2).

As stated, the flats are under pasture. The hills are moderately steep in places (to ~
25°) and are almost invariably covered by very open “iron bark” eucalypt forest with
effectively no understorey. The only exception to this is in gullies and south facing
slopes where vegetation is dominated by wattles and other understorey species.

Access

Access both to and within EL. 17/91 can be described as excellent. A sealed road
provides access from Launceston to the EL whilst within the EL. a number of rather
strategically located gravel roads, generally along ridge lines, provide 4WD vehicular
access to almost all prospective areas.

L8]
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Introduction

Geological mapping was a major component of the exploration work conducted this
year. That work forms the basis for section 3.3 - Mathinna Geology whilst Section 3.2
- Regional Geology is based largely on work by the Tasmanian Mines Department.

Regional Geology

EL 17/91 lies towards the southern end of the distinctively north-north-west trending
lineament of gold deposits which extend from Mangana in the south to Lyndhurst on
the coast. The gold deposits occur as auriferous quartz reefs hosted in the Mathinna
Beds, a sequence of pelitic to quartzwacke turbidites.

The Mathinna Beds outcrop over much of the north-east and are known to contain
units of both Ordovician and Silurian age. They are the oldest known rocks in the
north-east.

The Mathinna Beds are intruded by I and S - type granitoids which range in age from
Late Devonian to Early Carboniferous. The intrusive sequence has been shown in
almost all cases to be granodiorite (oldest), adamellite, alkali felspar granite (youngest).
The Lyndhurst-Mangana gold lincament lies along a ‘corridor’ of the Mathinna Beds
bounded to the west by the Scottsdale Batholith and to the east by the Blue Tier
Batholith. This ‘corridor’ widens to the south.

Both the granites and Mathinna Beds are overlain unconformably by Permo-Triassic
glacimarine sediments of the Parmeener Supergroup. These sediments are intruded by
Jurassic dolerite sills.

Tertiary basalts occupy palaeotopographic lows with interbedded Tertiary gravels not
uncommon.

All rocks are unconformably overlain by Quaternary atluvium in river valleys.
Structure

Regional mapping shows the major structures in the Mathinna Beds to be north-north-
west trending horizontal to shallowly plunging, asymmetrical folds with a (usually)
south-westerly dipping axial planar surface indicating a regional easterly vergence
(Williams and McClenaghan, 1989).

More recent work (Keele, 1994) argues that “the north east terrain of Tasmania can be
conceived if as a gently west-dipping thrust wedge ... which had experienced crustal
thickening during the Mid-Devonian orogeny”.

This folding and/or thrust faulting is interpreted to have taken place in the Mid
Devonian in an event correlated with the Tabberabberan Orogeny (McClenaghan,
1994).

| P9
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Mine tailings and man disturbed ground.

Abluviom and marsh degosits; of modern flood plains (Qham) indicated E=2] : of
bigh terraces (Ohat); forming (ans (Ghaf).

Collwvwum; derived from Mathinna Beds ((Qgcm).

Talus, scree and rare il consistimg ol dominantly delerite bowlders (Optd): of dolerite and
subordinate Lower Parmeener Supergroup boulders (Opipl: of domwmantly granitic doulders (Qpig).

Probably older bovider deposits; consisting of domsnantly dolerite (Ctdl: of Lower Paemeener
Supergrovp conglomerate and sandstone (Cip).

Eromonal surface

Silts, sand and geavels (Tsi: sands aod gravels cemeated by iron ovides (Tsf): conglomerate with ropaded
clasts ol Mathinna Beds and very rare weathered dolerite. often partially cemented by won orides (Tsc).

(Quart: granvie gravel probably drived from gramitic rocks.

Basaoite (Thb) and okivine nephelinite (Thai. Probable age c. 16Ma in the Ringarooma-Talawa area.

Volcansc breccia. contaming anguiar clasts of Marhinna Beds and ofme-rich basaltic matenia,
known oaly from an mierred pyroclastic venl, itersected in a drll hole 2t QG301 15.

Alkali olivine basall (Tba) and basanite (Tbbl m the WWest Pyengana area. Age 47.4 2 0.6 Ma at FQ771312.
Basaltic agglomerate and tolfl near EGS00330

Low angle vaconlormity.

Audstone and sitstone with abundani macine fossils, a1 EOE91239.
Fine-graimed sandstone with phosphatic nodules, 2t £0796204

(Pf — Foathidl Sandsione Alember).

Grey mudstone and siltstone (Pe, PI. Pd — Castle Carey Modstone. | |

Dominantly well sorted quart: sandstone, usvally cross-bedded or |
laminated, with mnor carbonaceous shale (Ps — Aberfoyle Formation]. |
Mudstone, siltstone and poorly sorted sandstone, with manme fossils in
places (Pb); dominantly thick-bedded ta massive, medium (o coarse-grained i
quarty sandstone and mnor conglomerate (Pos). (Ph, Pbs — correlates of |
the Strickland Gorge Formation). |
Anguwlar unconformity

Quartrwvacke turbidite sequence of ibterhedded sandstane, sitstone and

mudstone (SOul; sequences with significant mudstone indicated (SDspl;
dominantly sandstane and siltstone (SDs): some guartzite units indicated (SDsg).

REKUNIAN SERIES

TAMARIAN STAGE = BERNACCHIAN STAGE

LOWER PARMEENER SUPER GROUP

Dominantly mudstone and siltstone (S0pl.

Metapsammite (SDsm, SDspm), metaquartzite (S0sqm) and metapehte (S0pm SOspm) contact
metamorphosed by granitic intrusions indicated by overprint ([ ] ).

MATHINNA BEDS

IGNEOUS ROCKS

Alkal olivine basalt (Thal, hasanite |Thb] and olivine nephelinite (Thn). Presence of Iherzolite
nodules indicated (Thbx, Thax).

Dolevite — grain sive 0.2.0.7mm (f) and 0.7-1.5mm (m) indicated.

Dolerite dykes (0749326, E0826325, EQ513116).

Aplite and aphtic granite (Dmag).

Ovartr-feidspar porphyry.

Fine-grained quacts monzonste (E0827190).

MAJOR GRAMITIC INTRUSIONS
SCOTTSDALE BATHOLITH

Generally equgranuiar medium (o0 coaise gramed, isucocratic brolite afkab-feldspar gramite/adamellite

with pale pmik feldspar,

Sparsely to moderately porphyritic [quactr 3nd K-leldspar), /me 1o coarse-grained. biolite granite/adamellite.
Coarser grasmed in soothern part of pluten, (Dsae, Dsap — Tombstone Cresk plyion).

Equigranular, coarse 1o very coxse grawmed, biotite * hornblende, adamellite/granodiorite, with pale pink
lo white feldspar. Horablende- and while leldspar-bearing granodiorite in southern part ol pluton.
(Dsac — Russells Road pluton).

Vaniably equigranular, seriate or sparsely porphyritic (K-feldspar phenocrysts up to 30mm), medivm. to
coarse-grained hiotite ¢ hornblende adamelite/granodiorite: variety with very abundant fine-

to coarse-grained quartz diorite senoliths indicated | [ -] Dsawx).

Hornblende-beating granodiorite m southern part of pluten (Dsaw, Dsawr — Hogarth Road platen).

Equigranular 1o setiate (K-feldspar) coarse- 1o very coarse-grained biotite-horablende granodiorite (Dsgc);
very coarse-grained [ >10mm) vaviety indicated { [50) Dsgce) (Dsge. Dsgec — Upper Blessington pluton),

Equigranular, mediom- o coarse-grained biotite hornblende granodierite. (Dsg — Porcupine Creek plyion
and, in the extreme wesl, Diddieum pluton).

BLUE TIER BATHOLITH

Coarse-grained poiphyritic (K-feldspar) to equigranular, biotite- and biatite-muscovite.
geanite/adamellite (Dbapc-Poimena pluton).

Medium-grained, equigranular 1o rarely porphyritic (K-leldspar), hornblende- biotite granodiorite and
subordinate biotite granadiorite. Locally with a strong grain loliation. Variably but usually strongly magnetic
Ix typically 2 to 8 v 10°] (Dbgs). Weakly magnetic [x <0.5 x 10°'] zones (Dbgw) indicated by
overprint ( [FEE] . Variety without hornblende (Dbgwb) indicated. (Db, etc — Pyengana pluton).

Coarse-grained, equigranular to porphyritic (K-feldspar) biotite adamellite, (generally more melangcratic
than Dbape). In nerthern part ol body, grading lo biotite ¢ hornblende adamellite/granodiorite (Dbhh)
with locally developed grain loliation. (Dbk, Dbhh — Haleys New Country pluton).
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To a large degree granitoid intrusion post-dated this deformation phase as evidenced by
the truncation of folds in the Mathinna Beds by these granites though some deformation
is noted in granitoids and adjacent Mathinna Beds (Goscombe and Findlay, 1989).

The Mid Devonian deformation has produced an “approximate fold axial planar
penetrative cleavage (S;) which is the predominant structural surface present
throughout the whole of NE Tasmania” (Goscombe and Findlay, 1989). This cleavage
is generally steeply dipping.

Both outcrop and mega-scale kink bands recognisable throughout the north-east are
interpreted to post-date granitoid intrusion. They are interpreted to have been
produced by a north-north-west trending principal stress regime (Goscombe and
Findlay, 1989).

Mineralisation

Gold bearing quartz veins are considered to have formed in the Middle Devonian
(Taheri and Bottrill, 1994), however, there is some uncertainty as to the role of the
granitoids in gold mineralisation.

Gold mineralisation at both Lisle and Golden Ridge, elsewhere in the north-east, lies in
Mathinna beds in the thermal metamorphic aureole of granodiorites and appears to be
genetically related (Klominsky and Groves, 1970), however, this spatial relationship
does not hold so well in the Mathinna area where the interpretation of aeromagnetic
data suggests that Mathinna is underlain by granodiorite (Leaman, 1989) or granite
(Richardson and Roach, 1994) at a depth of not less than 2 kms.

Recent detailed geochemical work by Taheri and Bottrill (1994) on veining on the
Mangana - Forester part of the lineament suggests that most gold bearing quartz veins
were probably formed by “deep seated metamorphic fluid, probably resulting from
devolatilisation of metamorphic rocks at depth (though) deeply convecting chemically-
modified meteoric fluids may also have played an important role”.

A number of generations of quartz veining are noted and although paragenetic relations
have been interpreted (Goscombe and Findlay, 1989 and Taheri and Bottrill, 1994)
“detailed relationships are complex and ambiguous” (Taher and Bottrill, 1994).

3.3 Mathinna Geology

Introduction

The geology of the Mathinna is touched on in a number of the early ‘Mines
Department’ reports with significant contributions in Twelvetrees (1906 a) and
Finucane (1935). Important contributions have also been made by Threader (1967) and
Turner (1972). More recently detailed work on both the structural setting (Keele,
1994) and geochemistry (Taheri and Bottrill, 1994) of gold mineralisation in the
Mangana-Forester area focussed to a large degree on the Mathinna area.
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Plate 1 EL 17/91 “Mathinna” - looking north east from east Tower Lookout, Tower Hill
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Lithology

The geology largely follows the topography with the hills underlain by Mathinna Beds
and the niver flats underlain by alluvials ranging in thickness up to a few tens of metres
(see Figure 3). In part, these alluvials are elevated terraces. Just along the northern
edge of the licence on Chinamen’s Hill is a perched river terrace standing well above
the current river flats. The old river channel (which contains coarse alluvial gold)
would have flowed west to east.

Resolute Samantha’s exploration was directed towards a hard rock gold resource and
did not pay much attention to the geology of the alluvials.

Apart from the Mathinna Beds and alluvials, Tumer (1972) also refers to a ‘Basic Dyke
Rock’ found south of EL 17/91 around the Jubilee mine. It is described as being
“extremely weathered, friable and maroon coloured” (Turner, 1972). Mapping by
Resolute Samantha located a rock matching this description in the area, however, it fits
our description of ‘lode cap’ (see later, this section). This is not to suggest that basic
igneous dykes may not exist elsewhere as Ashley’s interpretation (Appendix G) of the
aeromagnetics around Tower Hill supports previous reporting of basic rocks around
the Sunbeam mine (Finucane, 1935).

Regardiless, it i1s considered that there are no such basic igneous dykes nor shallow
granitoids (< 2 km) in the “Mathinna” licence.

The Mathinna Beds within EL 17/91 range in grain size from a fine sandstone to a fine
grained siltstone/shale. Individual grains can generally be seen in the finer unit so it is
perhaps technically not a true shale and has been referred to in drill logs as a
‘siltstone/shale’ though in further discussion in this section, this rock type is referred to
as a shale in accordance with previous workers. The coarsest unit in drill logs is a
‘siltstone’. An intermediate rock type has been logged in a number of holes as a ‘fine
grained siltstone’.

Siltstones and fine sandstones are generally pale green to dark grey green though most
samples seen were of weathered float. They are generally moderately well bedded and
most bedding readings come from these rocks.

Shales range from moderate green, grey green to dark grey green and almost black in
colour. The dominant surface in these rocks in the S, cleavage with bedding often
indistinguishable.

Although regionally part of a turbidite sequence the rocks in the Mathinna area do not
display the full Bouma sequence though convoluted cross laminations can be seen in the
Horseshoe open stope. Shale interbeds between siltstone/sandstone units are rare with
interbedding generally on a broader scale.

This interbedding has defined three broad units which can be recognised in the
Mathinna area. These units strike north-north-west with their spatial distribution
controlled by the north-north-west striking folding. On Caledonian Ridge and to the
immediate east, the rocks are predominantly siltstones and finer sandstones with minor
shales.
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Long Gully and the Church Hill ridge to the west of the New Golden Gate mine are
underlain by a predominantly shale rich unit with the rocks west of Black Horse Gully
predominantly siltstones and fine sandstones with minor shales.

Depending on the structural interpretation, the coarser grained units may be the same
unit as in Figure 16, or may be separate (see Figure 11 in Keele, 1994).

Alteration

Minor sericite and/or chlorite alteration is occasionally present within and/or
immediately adjacent to quartz veining. Disseminated pyrite, and less commonly
arsenopyrite, may occasionally be seen in the wall rocks to quartz reefs. The most
significant alteration (other than silicification which is discussed under Veining) is
carbonate spotting which is present around some reefing at Mathinna.

Folding

The Mathinna Beds in the Mathinna area have been folded along sub-horizontal north-
north-west trending axes as indicated by the distribution of the S, readings (see Figure
4). Ewidence for these folds can also be seen in the vergence of parasitic folds (eg
Golden Hinges, Jubilee) though in a number of cases (New Eldorado, North Eldorado)
these parasitic folds are symmetric so no sense of vergence can be deduced.

Figure 9 is an interpretation of the structural geology of the Mathinna field. Four major
anticlines have been interpreted from the vergence of parasitic folds in the mapping.
This interpretation has some significant similarities to the mapping in Turner (1972).

S0/S1 relationships in the Golden Ladder adit indicate that steeply east-north-east
dipping bedding is overturned and lies on the west limb of an overturned anticline
whose relatively shallowly dipping eastern limb underlies much of the ground to the
east.

West verging parasitic folds in the cuttings around the shaft and mullock quarry of the
New Golden Gate mine indicate that there is a synchne underlying the Long Gully.
East verging parasitic folds in the Golden Hinges adit indicate the existence of an
anticline centred near (or just west) of the New Golden Gate shaft. This interpretation
supports that of Twelvetrees (1906 a) who reported the existence of an anticline at the
No 12 level in the New Golden Gate mine, though Finucane (1935) disputes this
(without seeing the structure himself) stating that the folded surfaces are likely to be the
S1 cleavage (ie kinked).

This interpretation of an anticline-syncline pair between the Golden Hinges and Golden
Ladder adits ignores any structural dislocation on the Main Slide shear zone which
probably has had at least two generations of movement, one being dextral wrench
faulting and the other probably high angle reverse faulting (possibly syn-folding). It is
unclear as to how much structural dislocation has taken place on the Main Slide shear
Zone.
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West verging folds in the North Eldorado adit support the existence of a syncline
between it and the Golden Hinges adit. The positioning of a syncline here is somewhat
problematic with structures (based on reconnaissance mapping) in the Miner’s Dream
workings indicating that such a syncline would be expected to lie east of the Miner’s
Dream.

The anticline shown running through the western end of the New Eldorado adit is
possibly the same fold interpreted from structures mapped in outcrop and old workings
south west of Jubilee. The syncline to the west is interpreted from bedding in the
section 1734-G and Gladstone adits.

The major anticlines are considered to be asymmetric with a steeply dipping (or
occasionally overturned) west limb and a shallow east limb. This east vergence is at
odds with the regional interpretation of (McClenaghan and Williams, 1989).

Parasitic folds whilst present in much of the field are particularly common in Finucane’s
{1935) “zone of close folding” from which the name has been coined. The significance
of these parasitic folds to mineralisation is elaborated in the section on veining.

The fold shown on Figure 9 passing just to the east of the Golden Stairs workings is
based on very limited outcrop mapping.

The poor correlation between individual drill-holes on sections and between sections
suggests that the rocks underlying the Township/Church Hill zone are folded. The only
sections on wlich correlations appeared straight forward were the northernmost
sections and especially 8200 N.

Cleavage

The dominant cleavage at Mathinna expresses itself as a spaced cleavage in siltstones
and sandstones and slaty cleavage in shales. Regionally, it is not considered to be axial
planar though in mapping at Mathinna the discrepancy is not obvious.

The second (S;) cleavage was recognised by Keele (1994). This mapping felt confident
to recognise this cleavage in only a few instances, significantly these adits (South
Miner’s Dream and North Eldorado) and outcrop on the Tower Hill Road lie on the
central fault/fold zone and thus the cleavage is a localised structure possibly related to
movement on the Main Slide shear zone or alternatively local tightening of folds.

Faults

Although not always recognisable, most faults probably had more than one phase and
sense of movement. In most instances the only evidence of the sense of movement of a
fault are slickensides developed on puggy planes within the fault. These slickensides
may well be recording the latest phase of movement, possibly even as recent as normal
movement under the extensional regime of the Tertiary, though the range in
onentations of these slickensides from horizontal to vertical argues against that.

Dislocated quartz veins and drag on veins, bedding and cleavage are occasionally
useful, however, the sense or direction of movement on most faults is indeterminable.

Poles to all faults mapped in the Mathinna area are plotted on Figure 5.

1995 ANNUAL REPORT - “MATHINNA” 7
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The timing relationships between different faults as well as different senses of
movement on the same fault are largely impossible to determine due to the non
existence of overprinting relationships. Keele’s (1994) timing relationships are based
on a very few subjective interpretations. The timing interpretations suggested here are
based largely on overprinting vein relationships, the principle stress regime expected to
produce such veining and the sense of movement and orientation of faults expected
under such a stress regime.

This interpretation sees many broadly north-north-west (ie north to north-west) striking
faults as commencing life as west directed high angle reverse faults which were
activated under the same principal stress regime and at the same time as F1 folding ie,
D1.

These faults were later re-activated as dextral wrench faults under the north-south
principle stress regime of Findlay in (Taheri, 1992), ie D2.

This model would also account for the predominance of roughly east-north-east to
north-earth striking faults and reefing elsewhere in the north-east (Denison, Lefroy,
Beaconsfield) which would probably have been Riedel shears or extension fractures.

Veining

Evidence of the nature of quartz veining which was pursued by the early miners is hard
to come by, as in those workings which can be assessed, such veins have usually been
stoped out, whilst mullock heaps around inaccessible shafts usually contain a range of
material. Nevertheless, significant amounts of information can be gained from both
stoped out adits and mullock heaps.

The following classifications which were used in mapping are based largely upon
Dowling and Morrison (1988):-

Buck Quartz This style of veining is the most common, particularly
as float. The quartz is milky to vitreous and is not
uncommonly iron stained. The commonly brecciated
appearance is presumably due to “fractures, spider
veinlets or stylolites that cut the buck quarts”
(Dowling and Morrison, 1988).

Visible gold may occasionally be see on fracture
surfaces in this style of quartz, however, most samples
are barren. Large reefs generally consist of buck
quartz with local zones with sulphides or comb
textures.

Fibre Quartz This style is very common in adits where it generally
forms narrow (5 mm to 20 mm) ‘leaders’. A number
of instances of much broader fibre quartz veins are
noted (eg part of Flat reef in Jubilee No 2 and in the
Miner’s Dream incline shaft). Fibres are elongate and
grow perpendicular to the vein wall. In the Mathinna
area these veins are commonly sub parallel to the
cleavage or alternatively cross cut the cleavage as
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Plate 4 Brecciated (Arsenopyritic) quartz.
New Golden Gate Mullock, 20.0 g/t Au

Plate 5 Laminated (Arsenopyritic) quartz.
Volunteer Consolidated Mullock, 64.3 g/t Au




Laminated Quartz
(Ribbon Quartz of
Dowling and
Morrison, 1988)
(see Plate No 5)

Brecciated Quartz
(see Plate No 4)

Replacement Quartz
(not used in the sense
of Dowling

and Morrison,

1988)

‘Lode Cap’

Quartz Stockwork
(see Plate No 6)
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extension veins. These veins can ‘blow-out’ into
masses of bucky quartz. This style of veining is
variably auriferous with the extension veins adjacent to
auriferous reefs generally significantly auriferous
themselves.

This style of quartz is rare as float with samples

from Mathinna area only observed on the Volunteer
mullock heap. The textures in this style are defined by
“sub parallel but discontinuous ribbons of schistose
wall rocks or other relatively insoluble (arsenopyrite)
phases within quartz walls”. (Dowling and Morrison,
1988)

Arsenopyrite bearing laminated veins are almost
invariably significantly auriferous and were the ore of a
number of mines at Mathinna.

Examples of this style of quartz were found on the
New Golden Gatedump. In this style buck quartz is
irregularly cross cut by fine arsenopyrite veinlets. It
too was the ore of a number of Mathinna Mines.

A number of examples of quartz veining of a distinctly
stratiform nature can be seen in the Mathinna area (eg
North Eldorado). A similar vein in the Buckland adit
at Mangana can be seen to be formed by the pervasive
silicification of a sandstone bed. Similar silicification
of shales can be seen at Mathinna in the core of DDH
GG 1 and GG 2.

This term coined by the author refers to the often
strongly ferruginous float commonly seen around
surface workings on reefs. The rock has a pseudo-
clastic texture defined by pale clots (2 mm to 15 mm)
in a ferruginous matrix. This rock is the ‘gossan’
which forms over the outcropping quartz reefs.

This style of quartz veining is more common in the
more coherent silistone and sandstone units.
Auriferous samples were collected in a number of
localities, the most significant being the Chinamen’s
Hill sample

Apart from the ‘flat’ and ‘saddle’ reefs discussed later, most auriferous quartz reefs in the
Mathinna area are hosted within joints or fault zones which are referred to in the historical
literature as ‘reef channels’. These reef channels often have a sharply defined ‘wall’ on one
side and a less sharply defined wall on the other. Although these faults may have
considerable along strike continuity, the gold bearing shoots are often short with the rest of
the ‘reef channel’ filled with barren bucky quartz and/or ‘lode slate’, puggy strongly sheared

wall rock.
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Plate 6 Quartz stockworked siltstone from Chinamen’s Hill
No 1 Costean, 20.8 g/t Au

Plate7 EL 17/91 “Mathinna” - drilling MT 1,
looking west to Ben Lomond
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The longest reefs followed are the East Reef on the New Golden Gate (155 m) and Lower
West Reef in the New Golden Gate - North Golden Gate mines (310 m). ‘Ore shoots’, are
generally sub-vertical as shown by the long sections of stoping on the New Golden Gate
mine. The City of Hobart mine worked a reef which was auriferous along strike for only 36
m but continued to a depth of 176 m.

The average strike extend of reefing at the New Golden Gate mine was 50 m yet these reefs
were worked individually vertically over 200 m.

The range of orientations of the major reefs at Mathinna have previously been described as
. random (Tumer, 1972). The orientations of the major reefs/veins of the Mathinna field are
. shown in Figure 6 with the full data set for all vein orientations (including narrow leaders,
i extension, veins etc) for the Mathinna field (including data from the Jubilee area in EL
22/92),

Access to reefs and associated structures in the City of Hobart - Volunteer Consolidated area
is limited, hence it is difficult to interpret the structural significance of these reefs. Access is
much better to veins and reefs east of the City of Hobart.

Mapping in the Jubilee No 2 adit in EL 22/92 to the immediate south of EL 17/91 and the
Horseshoe open stope (both within the zone of close folding; Finucane, 1935) indicates that
at least some reefing is conformable to folded bedding.

in the Miner’s Dream workings though the actual reef has been stoped out.

In the New Eldorado adit further north in this zone of close folding, the fold axis of the reef
at the west end of the main cross cut is very similar to both the mapped fold axes of bedding
and the fold axes of bedding apparent from stereoplots.

These reefs in this “zone of close folding” have a number of the characteristics of saddle
reefs, particularly those described the interpretation of the genesis of the Victorian saddle
reefs by Cox et al (1991). In their interpretation saddle reefs form where there is dilation of
bedding on fold hinges or on parasitic folds. Saddle reefs are often associated with bedding-
concordant high angle reverse faults where bedding is steep, or bedding-discordant reverse
faults which propagate across bedding planes (Cox et al 1991).

Cox et al (1991) show that the constraints on the timing of mineralisation with regards to the
regional deformation history is tight and go on to state the following:- "Although much of the
mineralisation developed late during regional deformation, some early bedding -
concordant veins have formed early during folding, and may even pre date some fold
growth. The initial development of saddle reefs and their associated bedding-concordant
Jault veins is clearly related to flexural slip during fold tightening. However the further
development of many of these structures to produce enlarged saddles, neck reefs and
associated bedding-discordant fault lodes has continued after folds have locked up and
cleavage development had ceased.

l A similar conclusion may be drawn as to the gross relationship between bedding and veining
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Major bedding discordant fault lodes, such as those of Ballarat East and the Castlemaine
area, cut across folds and thus also have movement histories post-dating the major part of
Jold growth. The kinematics of the fault zones is consistent with their development
accommodating further regional east west shortening as folds have begun to lock up. The
structures of extension vein arrays associated with faull lodes are consistent with the large
scale timing evidence ",

The latter extension vein assays are described by Cox et al (1991) as tending to be sub-
horizontal due to the sub-vertical orientation of the minimum stress (as).

The sub-horizontal or folded reefs in the Jubilee No 2 adit and Horseshoe open stope are
associated with sub-vertical extension veins with an average strike of 050° (TN). In the
Horseshoe workings these extension veins have an ambiguous overprinting relationship with
the bedding-conformable reef whilst in the Jubilee No 2 adit the extension veins appear 1o be
either coeval with the partly bedding conformable Flat Reef or pre-date it.

Although this would appear to be counter to the expected orientations of these extension vein
assays this difference can be explained as follows:-

The formation of sub-horizontal reefs concordant to folded bedding requires both a
horizontal principle stress (o,) regime directed perpendicular to the fold orientation and a
sub-vertical minimum stress (o3). The first requirement is considered to remain satisfied
throughout the formation of the sub-horizontal reefs and associated sub-vertical extension
vein arrays, however the magnitude of the local minimum (o) and intermediate (o;) may
have been similar so that the opening of the extension veins perpendicular to a sub-horizontal
north-north-west striking minimum stress may have been sufficient to increase the magnitude
of the stress in this orientation so that it exceeded the magnitude of the intermediate stress
and thus the orientations of the new minimum and intermediate stresses had effectively
swapped. This flipping of (c;) and {o,) may have occurred more than once or in the opposite
direction though this has not necessarily taken place.

It is clear that some tightening of folds continued after the formation of both the extension
vein arrays and sub-horizontal reefs. Evidence for the former instance is the fact that some
extension vein arrays are folded whilst evidence for the latter is seen in ptygmatically folded
small veins common where sub-horizontal veins feather out in the Jubilee No 2 adit.

Cleavage formation was either coeval with, or postdated sub-horizontal reef formation as it
deflects around these veins rather than being truncated by them.

The other major set of narrow veins apparent from mapping strike 330° TN. These are sub-
parallel to the cleavage, however, it is clear in a number of places that these veins are post
cleavage and are just exploiting the existing cleavage elsewhere. In most instances, fibres in
these veins are perpendicular to the vein orientation and thus extensional, however, in parts
(eg in outcrop near Horseshoe) these veins have been formed as shear veins under a principle
stress regime oblique to the vein orientation. The sense of movement on these veins is
ambiguous.

This vein set post dates the earlier vein set associated with the sub-horizontal reefs.
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Conclusion

The dextral jog model for mineralisation at Mathinna (Findlay in Taheri, 1992) sees the main
lodes as Riedel shears to the north-north-west trending dextral faults. Such fault movement
would require an approximately north - south principal stress regime.

From the above discussion it is clear that there were two distinct phases of deformation in the
Mathinna area with each characterised by the orientation of the principal stress regime.

The earlier phase occurred under a principal stress regime striking 060° (TN) and saw the
formation of the sub-horizontal and bedding conformable reefs and the sub-vertical
extensional vein set striking 060°, Vein formation commenced whilst folding was still taking
place. The later phase occurred under a principle stress regime which probably ranged from
around 010° (TN) to 330° (TN) and possibly slightly further west. The second set of
extensional veins formed under this regime as did the dextral wrench movements on the Main
Slide shear zone.

Strategic sampling (channel and rock chip) of both vein sets indicates that both are auriferous
as are the sub-horizontal or bedding-conformable veins at the Jubilee No 2 adit (Flat Reef),
Horseshoe, Miner’s Dream and New Eldorado.

The most important question to be asked now is in which of these two phases of deformation
did the reefs at the New Golden Gate - North Gate form?

Mapping was undertaken in the adit level of the New Golden Gate mine in spite of the mouth
to this adit being collapsed.

Access was gained via steel rope ladder through an old open stope in the Mullock quarry to
the adit level. This allowed the mapping of the upper levels of the Loanes Reefs, Central
Reefs and Upper Western Reefs and associated structures and veining. That adit map is
included in Appendix E.

Both sets of sub-vertical veins are present in the adit level as are a few sub-horizontal
extensional veins. Cross cutting relationships here are hard to determine due largely to
weathering.

However, in the adit level the two sets of extensional veins appear to have rotated clockwise
~ 30" with the earlier set striking east-west and the later (more common in the adit level than
the earlier set) set striking north-south. This feature mirrors an apparent rotation in bedding,
and cleavage and the dominant faulting orientation. It is also suggested by Twelvetrees
(1906 a) reporting of anticlines at about the same level in the shafts of both the New Golden
(Gate and North Gate mines.

There are a number of further points relevant to understanding the New Golden Gate reefs:-

o The ore shoots particularly in the New Golden Gate reefs pitch steeply to the
south with the Main shoot on the Main and Loanes reef occurring where they
meet but also parallel and near to a north-north-west trending fault (Main Slide?)
The main shoot on the East Reef also parallels the intersection of the north
striking reef channel with the north-north-west striking Main Slide fault (a single
fault on the north eastern side of the Main Slide shear zone).
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In some cases, the East Reef wraps around dextrally into the Main Slide fault
whilst in other cases it is reported as passing through unaffected.

U This is not the case with the Zig Zag Reef on the No 6 level which is faulted by
north-north-west striking dextral wrench faulting. The Zig Zag Reef lies to the
south-west of the Main Shde fault near to a parallel Second Slide.

. Sense of movement indicators in the north-north-west trending faults in the
Golden Hinges adit (the western edge of the Main Slide Shear Zone) include both
dextral wrench and dip shp (reverse?) though relative timing is not obvious.

. The main reefs in the New Golden Gate mine are shown by Twelvetrees (1906 a)
to be grossly conformable to bedding.

° Mineralisation from the New Golden Gate (see Plate 4) is hosted in
arsenopyritic>pyritic veinlets in brecciated quartz reef. This gold-sulphide was
quite possibly introduced as a latter phase infill during brittle deformation.

The dextral jog model would see auriferous quartz reef formation in ares of dilation during
dextral movement on the faults of the north-north-west trending Main Slide Shear Zone.
This model would explain the steeply pitching ore shoots. The ambiguous cross cutting
nature of reefs and north-north-west trending faults may be explained by quartz reefing
occurring in a number of episodes with dextral movement within the shear accommodated by
different individual faults. In this model the quartz reefs and gold mineralisation in the New
Golden Gate mine formed in the later phase of deformation. Since the earlier phase can be
shown to have introduced gold quartz mineralisation into structures elsewhere in the field, the
conclusion must be that there were two phases of gold mineralisation.

The earlier phase of extensional veins (east-west) are auriferous in the walls to Loanes Reef
as are the later extensional phase in the adit walls near Loanes Reef so this conclusion is
valid. This is also supported by sampling elsewhere at Mathinna.

The high angle reverse fault model presented speculatively in Figure 16 would see the reefs as
both grossly bedding-conformable and bedding-discordant high angle reverse faults which
formed under east-west compression during the earlier phase of deformation but after folding
has ceased. Such a model finds it difficult to explain sub-vertical ore shoots.

It is also possible that the quartz reefs of the New Golden Gate formed in the earlier phase
with gold sulphide introduced into the brecciated quartz in the later phase.

In the light of the recognition, early on in mapping, of the significance of the earlier 060° -
240° compressive phase to vein formation, an attempt was made to determine whether the
New Golden Gate reefs were formed in this phase. That this attempt was unable to do so
lends weight both to the model which sees gold in New Golden Gate lodes as having been
deposited in the dextral wrench faulting phase, and to the conclusion that there were two
phases of gold mineralisation at Mathinna.
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EXPLORATION PHILOSOPHY

Summary reports on historical gold mining in the north-east have stressed the generally
shallow depths at which mining ceased with reasons generally cited as falling grades, pinching
reefs etc. A notable exception to this is the New Golden Gate which was payable to a depth
of 600 metres.

It is significant to note that the New Golden Gate was one of the few gold mines to use
cyanidation to extract refractory gold.

It is considered that the shallow nature of mining in the Mathinna area is an artefact of the
mining and/or metallurgical processes available at the time. Known reefs may continue at
depth or undiscovered subcropping reefs may exist.

Initial reconnaissance work indicated the existence of sets of narrow sheeted veins in outcrop
and old workings which may not have been sufficiently rich enough for early miners but
which may prove economic using modern mining techniques.

It was concluded that outcropping or sub-cropping mineralisation in either narrow high grade
reefs or broader sheeted vein sets should have a geochemical signature.

Priority was placed on locating such a shallow deposit amenable to open cut mining before
money was committed to deeper diamond drilling of the more problematic high grade reef
targets under old workings.
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PREVIOUS EXPLORATION

5.1

Introduction

The Mathinna goldfields has seen two phases of exploration. The relatively intense
earlier phase commenced in the second half of last century and continued to the early
part of this century. This work was carried out by prospectors alone or in groups
utilising the techniques of panning, loaming and dollying with sub surface information
provided by adits and shafts. All gold deposits in the north-east were found in this
phase using these techniques.

This early phase is well summarised in early government reporting by Montgomery
(1892), Twelvetrees (1906) and Finucane (1935). The best summaries are those of
Tahen (1992), McOnie (1983) and Newnham (1992), though in the authors experience
a considerable amount of further detail, sometimes geologically relevant, might be
found by systematically searching through the early copies of the “Examiner”
newspaper.

The second (modern) phase is that which has taken place in the second half of this
century. In contrast to the first phase, this second phase has been generally sporadic
and poorly focussed and has not resulted in the discovery of any gold deposits.

Almost all significant previous exploration in the Mathinna area is included in Section
5.0 “Review of Previous Work: Alberton-Mangana Zone” in Newnham (1992). That
comprehensive summary is presented as Appendix A.

The only work not covered in this Review is perhaps the most significant.

In 1989 Epoch Minerals Exploration NL carried out a RAB drilling programme around
the shaft of the New Golden Gate mine.

Eleven holes for 825 metres were drilled. The logs, assays and location plan for these
holes are included as Appendix B.

Most holes reported anomalous gold mineralisation though there are some significant
discrepancies between the Department of Mines assaying and Analabs check assaying
(both fire assays).

Significant intersections were made in a number of holes. These generally correspond
to known reefs which have already been intersected in the upper level but indicate some
potential.

Interpretative sections based on both the drill logs and assays and the historical
information on the upper levels of New Golden Gate mine are also included in
Appendix B.
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6.0 WORK CONDUCTED

6.1

6.2

Introduction

The major initial tools used in exploration at Mathinna were gridded soil sampling, with
low detection assaying for gold and arsenic, and the geological mapping of old
workings.

Soil sampling was chosen as only parts of the Mathinna area have seen small soil
surveys and in these gold was not analysed.

The Mathinna area contains a number of accessible adits, generally perpendicular to the
strike of bedding and the dominant vein orientation. These adits provide a relatively
uninterrupted cross-section of the structure of the host rocks and in a number of cases
they also allow access to areas of previous mining ie stoping, winzes and rises etc so
that the style of mineralisation and structural setting may be studied.

Many adits were geochemically sampled with either rock chips or, when warranted,
channel samples taken.

Both the soil sampling and geological mapping/sampling led to the definition of a
number of anomalies. These were followed-up initially with infill soil sampling. At the
Chinamen’s Hill prospect costeans were dug and sampled in order to determine the
source of the so0il anomalies.

Following all of this work, those anomalies with the potential to overly mineralisation
of a style amenable to open cut mining were drill tested.

Historical Research

Prior to the commencement of fieldwork time was spent locating and studying the
available data on the early mining activities in this area as well as the results of more
modern exploration.

This work was aided by a number of excellent company compilations, namely
Newnham (1992) “Review of Previous Exploration Information (for) Exploration
Licences 22/92 and 23/92” for Newcrest and McOnie (1983) “A Review of the gold
potential of north eastern Tasmama” for Goldfields Exploration as well as the
government reports generated as part of NETGOLD initiative, namely Taheri (1992)
“North east Goldfields: a summary of the Tower Hill, Mathinna and Dans Rivulet
Goldfields”.

These compilations are all largely text with relatively few large scale maps and no small
scale maps.

A number of the old government reports cited in their compilations contain quite
detailed small scale maps of the old workings. Most of these, in addition to a number
of old mine plans of variable quality and level of detail, are available in larger scale
format in the Mine Department’s archives. The maps accompanying Finucane (1935),
Twelvetrees (1906a, 1906b, 1970 and 1914), Montgomery (1892), Reid (1925) and
Nye (1924) are most useful for the Mathinna field.

1995 ANNUAL REPORT - “MATHINNA” 16




S:})m}@gS

The best map(s) for each old working were copied and all relevant data from the
reports of both old mining activities and modern exploration were compiled onto those.
These maps served as the basis for later work, particularly adit mapping and the
positioning of soil sampling grids. The most significant compilation map is provided in
Figure 14 which is an enlarged scale version of the compilation of all data on the New
Golden Gate mine onto the (a slightly revised) isometric plan of old mine workings
compiled by Henderson in 1938.

In most cases these old plans have been reduced and shown on the 1:1600 and 1:10000
geological mapping in Figures 9 to 13.

6.3  Gridded Soil Sampling/Stream BLEGS

Gridded soil sampling was conducted over effectively all areas of known old workings
at Mathinna within EL 17/91. Areas gridded and sampled are shown on the overlay to
Figure 2.

The Chinamen’s Hill area was targeted as it lies on or adjacent to the strike extensions
of the major structural lineament which appears to control the location of mineralisation
at the New Golden Gate mine.

In order to help constrain the gridded areas to the east and south-east of Mathinna, five
stream BLEG samples were taken (locations shown on the overlay to Figure 2).

BLEG samples were analysed as follows:-

Active stream sediment was sieved through 2 mm mesh and the 2 kg sample bottle
rolled for 24 hours. Apart from gold to 1 ppb, analysis was also conducted for As, Ag,
Sb, Cu, Pb and Zn. One of the eight samples was taken from Long Gully Creek where
the Tower Hill road crosses the creek, downstream from the Jubilee mine, as an
orientation sample.

All grids have base lines professionally surveyed (by Hamilton Surveys, Bicheno) with
baselines tied to AMG through State control. Wooden survey stakes were placed every
50 metres with short star pickets driven into the ground (and protruding around 5 c¢m)
every 200m. Andrew Hamilton (pers. comm.) asked that verification surveys
connecting the loose ends of base lines be carried out to round off any errors however,
the accuracy is more than sufficient for this type of work.

A total of 8.2 kms of baseline were surveyed in EL 17/91 at Mathinna.

Baselines at Mathinna were surveyed AMG north-south with baselines orientated so
that wing lines would be perpendicular to the dominant strike of significant
mineralisation. Although sub east-west reefs are significant eg Volunteer Consolidated,
most reefs, including the New Golden Gate reefs, are sub north-south striking at
Mathinna.

Baselines were planned so that their AMG easting was a multiple of 100 m whilst wing
lines were planned so that their northings were multiples of 100 ms (50 ms for infill
wing lines). The coordinate system for sample location was thus set-up so that their
coordinate is nominally AMG (minus the prefix). For example, sample location 6700N,
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3500E is actually, nominally, the AMG point 5406700 mN, 573500 mE (adding prefix
540 to northings and 57 to eastings).

Surveying of baselines took place in October to December 1994,
Soil sampling was carried out by a team of up to 10 field assistants working in pairs.

An initial sample spacing of 50 m on 100 m spaced wing lines was chosen as optimal
given target size requirements. Infill sampling on 100 m x 25 m and/or 50 m x 25 m
was carried out in anomalous areas defined in the 100 m x 50 m sampling.

Sample locations on wing lines were measured using a polychain, suunto compass and
clinometer with slope corrections for distance made in the field.

After removing surface litter each soil sample was taken either from shallow B-horizon
(top 15 cm of soil) using a shovel or mattock, or augered to a depth of 0.5 m to 0.8 m
or bedrock with a 4” manual soil auger (deeper B-horizon).

Soil samples were sieved on site through 2 mm sieves and a sample of nominally 1 kg
taken. Sieving was made possible by the dry conditions in October to December 1994,
Following heavy rains in late January some samples had to be submitted unsieved with
sieving undertaken by the laboratory. Sample sites were marked with plastic pin
markers.

and arsenic. Gold analysis was by fire assay - AAS on a 50g charge with a detection
limit of 1 ppb whilst arsenic was analysed by perchloric acid digest - AAS with a
detection limit of 10 ppm.

Within the EL 17/91 part of gridding at Mathinna, a total of 1048 soil samples were
taken on the 100 m x 50 m grid (1030 of these were from EL 17/91 and 18 from ML
43 M/89. This work defined a number of broad anomalies, the most striking being the
western side of Caledonian Hill bordering the battery sands from the New Golden Gate
mine (see Figure 18). Twenty-one deeper (~ 0.5 to 0.8m) B-horizon soils were taken
with a 4” manual soil auger on the Caledonian Hill as well as on Church Hill ridge to
the west of the mine in order to check for possible contamination by wind blown
battery sands. Contamination of the shallow B-horizon soils was confirmed by the lack
of repeatibility of the gold assays from the shallow B-horizon soils in the augured
samples. Arsenic results were similar, probability reflecting arsenic’s relative mobility
in groundwater. 263 contaminated shallow B-horizon sample sites on Caledonian Hill
were re-sampled with 265 augured deeper B-horizon samples. Four sample sites were
inadvertently sampled twice with augered sampling with some minor differences
between results (see Appendix D).

The 66 existing shallow B-horizon sample sites on the Church Hill (mostly probably
contaminated) were also re-sampled with augered deeper B-horizon samples with the
rest of the Church Hill - Township area sampled with deeper augured B-horizon
samples on a 50 m x 25 m grid making a total of 476 samples (61 in ML 43 M/89 and
415 in EL 17/91).
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In addition nine contaminated sites north of Jubilee (on lines 5200N, 5100N and
5000N) were re-sampled with the auger and two anomalous shallow B-horizon sites in
the Horseshoe area were checked.

A number of the anomalous values in the Volunteer Consolidated - Old Boys area were
shown to be due to contamination by mullock. It was considered that the results of
even augered samples would be dubious in this area.

Infill soil sampling on 100 m x 25 m and 50 m x 25 m spacings was undertaken in the
Horseshoe, City of Hobart and Jubilee North areas. A total of 171 samples were taken.
Although most were shallow B-horizon the City of Hobart and Jubilee North samples
were augered.

On the Chinamen’s Hill grid a further 154 infill samples were collected.
6.4 Geological Mapping

Mathinna has previously been mapped to 1:6300 by Geophoto Resources Consultants
(Turner, 1972) with prospect scale (1:750) mapping in the Jubilee and City of Hobart-
Old Boys-Volunteer Consolidated areas (Turner, 1974). This mapping is of good
quality with emphasis on surface structures.

Geological mapping conducted by Resolute Samantha Limited placed a strong
emphasis on adit mapping. That mapping, in conjunction with mapping of road
cuttings and other strategic outcrops is presented at 1:1000 scale for that part of the
Jubilee-New Golden Gate-Golden Stairs trend in EL 17/91 as well as a less detailed
map of Chinamen’s Hill, with compilation of all data at Mathinna at 1:10000.

Individual adits were mapped to varying degrees of detail. Adit sections prepared in
this work are presented in Appendix E.

Considerable attention was paid to geological structures. Structural data is presented
on stereoplots for each old working in Appendix E and is compiled onto Figures 4 to 7.

The three ‘Mines Department” DDHs drilled around the New Golden Gate mine were
logged with twelve samples from the two southern holes, GG 1 and GG 2, assayed for
gold and arsenic.

In most adits/old workings, representative rock chip samples were collected. 101 rocks
were submitted for analysis with 97 of these analysed for a suite of elements other than
gold and arsenic (Ag, Sb, Cu, Pb, Zn, Fe, Mn, Bi, W) with an additional four assayed
for Au and As alone.

A number of samples which had been assayed were ‘dollied’ and there was shown to be
a rough correlation between the amount of gold in the pan and assay results.

Based on this orientation work, rock samples were ‘dollied’ and visually appraised.

This was not done for cost saving but rather for the benefit of knowing very quickly if
veins or reefs mapped that day were auriferous or sulphides.
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6.5  Aeromagnetics Enhancement/Interpretation

In conjunction with exploration on adjacent ELs 26/94, 27/94 and 28/94, the newly
acquired (Tas. Govt survey) aeromagnetic data was processed, enhanced and
interpreted by John Ashley of Southern Geoscience Consultants in Perth, WA. His
interpretative report is included as Appendix G. In addition, a full set of the slides of
the enhanced images produced in this work has been lodged with Mineral Resources
Tasmania. A list of those images is included in Appendix G.

In addition a 1:10000 Contour of Magnetic Intensity plan was prepared for the
immediate Mathinna area (in Figure 15).

6.6  Channel Samples

10.30 metres of channel sampling (8 samples) were taken using an electric pneumatic
chipper with power provided by a generator, Sample locations are shown in Appendix
H.

7.50 m (5 samples) were taken from the Horseshoe adit/open stope with the remaining
2.80 m (3 samples) taken from outcrop near 5090 N, 7475 E.

Sampling of the Horseshoe adit was conducted in order to ascertain the potential for
there to be lower grade selvedges to reefs in the “Zone Of Close Folding” whilst the
outcrop was sampled to test for mineralisation in a sheeted vein system,

6.7 Costeans

Three costeans totalling 180 metres were dug across two soil geochemical anomalies
on Chinamen’s Hill to provide access to bedrock so that the source of this anomalism
could be determined. Only one costean provided good enough exposure for mapping
to be warranted.

Locations of the No ! and No 2 costeans are shown in Figure 8 with sample locations
and results in Appendix L.

In Costean No 1, 42 m of channel sampling for 24 samples was conducted with one
sample both dollied and submitted for assay.

In Costean No 2, 50.5 metres of channel sampling for 25 samples was conducted with
3 rock samples submitted for assay.

In Costean No 3, 4 rock samples were dollied.

At the time of drilling MT 26 it was realised that the No 2 Costean had been placed 25
metres to the east than had been planned. It was decided to extend the costean the 25
metres to the west. A further 26 metres of channel sampling for 17 samples were
collected but have not yet been assayed. In addition, two rock samples were also
collected and not assayed yet.
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6.8  Drilling

A total of 22 RC holes for 1757 metres were drilled on EL 17/91 using Diamond
Drilling Tasmania’s UDR 650. The attributes of each hole are listed in Table 1.

Holes were sampled in the following way:-

At the time of drilling, a 4m composite spiked (40 mm PVC pipe with tapered end)
sample was collected and assayed for Au and As. Anomalous composites were
subsequently riffle split over 1 m intervals and again assayed for Au and As.

20 Riffle split 1 m samples were submitted to Analabs as checks against Minlab’s work.
All but two of the holes were targeted principally on soil geochemical anomalies.
The exceptions were MT 24 and MT 26.

MT 24 was targeted to follow up the anomalous intersection in Tasmania’s Mines
Department DDH GG 3 of 3.15 m @ 7 dwt Au. The hole was targeted such that it
should intersect the up dip extension of an (interpreted) steeply (= 70°) southerly
pitching high grade shoot in a steeply east dipping north striking reef at a depth of 80 m
at which point the intersection would be 70 m down plunge from MT 24. This
modelling is based on the steeply (70°) southerly pitch of high grade shoots in the New
Golden Gate reefs.

MT 26 was targeted on the anomalous channel and rock samples taken from the
l Chinamen’s Hill No 1 Costean.

Of the holes targeted principally on soil geochemical anomalies, MT 14 and MT 15
were also targeted on the band of quartz in slate reported from the 1928 DDH
(Finucane, 1935).

MT 2 was also targeted on the southern strike extension of the Enterprise Reef. MT 7

and MTs 5 and 6 were also targeted on the southern and northern (respectively) strike
extenstons of the Golden Stairs reef.
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7.0 RESULTS G0N
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Historical Research

Much of the historical research focussed on assessing the potential of the reefs worked
in the New Golden Gate and North Golden Gate mines. The compilation plan was
based upon an exhaustive search of all old mine plans in the ‘Mines Department’
archives as well as the information in the old reports. A number of significant
discoveries were made, particularly from information contained in unpublished mine
plans.

There has been significantly more mining conducted in the New Golden Gate mine than
shown on the long or cross sections generally referred to. This extra work is that
carried out in the 1920’s by Edward Moses and party and the Golden Gate
Consolidated (GGC) NL (Finucane, 1935). This work is described to some degree in
Finucane (1935). One of the more significant aspects of these poorly documented reefs
(Zig Zag Reef, New West Make) is that they lie to the south west of the “Main Slide”
which was considered by some in the early days to either truncate the southern end of
the Low East Reef or control its location (ie major fluid route).

The role of the “Main Slide” appears to be overstated. It would appear to be only one
of a number of north-north-west striking faults within a major shear zone whose
western edge can be seen in the Golden Hinges adit.

The Zig Zag reef is shown as having been faulted by a north-north-west trending
dextral wrench fault with Finucane (1935) referring to “greasy slides” between faulted
blocks.

A number of horizontal *bore holes’ (presumably diamond drill holes) were drilled
eastwards from various plots in the North Gate mine. One of these, on the No 11,
“1400 level”, intersected payable quartz. A prospecting drive in 1928 was extended
along this bore hole and encountered a 1.05 m wide reef running 1.8 to 6.8 g/t Au. A
cross cut extended eastwards from the north and of the drive on the West Reef on this
level also intersected a significant reef with width up to 3.3 m and (presumably grab)
assays up to 2 oz/t Au though it is reported as dropping in grade to the north and
south. Both of these intersections would appear to be the northern strike extension of
the East Reef from the New Golden Gate mine.

The percussion drilling programme conducted by Epoch in 1987 had a best intersection
of 8 m @ 10.7 g/t Au in PDH 5. This intersection appears to be of the Central Reef
(see interpretative sections in Appendix B).

The Central Reef was cut by the adit level, on which it was driven along north and
south for short distances, and Level 2 where it appears to have been barren. It has not
been intersected south of the 25 S section which the PDH 5 intersection lies. PDH 7,
50 m north along strike intersected 28 m @ 0.54 g/t Au which may include the Central
Reef. The Central Reef is considered (Finucane, 1935) to join with the Main Reef on
Level 3.
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Other mines in the field considered to have potential at depth based on the old reports
and plans are the Volunteer Consolidated, City of Hobart, Caledonian and Jubilee
mines with the Volunteer, Enterprise - Golden Stairs, New Eldorado and Miners
Dream also worth more attention.

The above discussion has focussed very briefly on just a few significant points from this
historical work. There is much that could be added.

Gridded Soil Sampling/Stream Blegs

The Stream Bleg sampling returned a 280 ppb Au for the Long Gully orientation
sample (379513). The three samples taken from the creeks in the south eastern corner
of the EL were also weak to moderately anomalous (12, 9 and 14 ppb Au from samples
379509, 379510 and 379511 respectively; see the overlay to Figure 2 for sample
locations) whilst 379512 returned a background 1 ppb Au result.

As noted in section 6.3, initial shallow B-horizon soil sampling defined a broad area of
Au and As anomalism on Caledonian Ridge (our term) to the east of Long Gully with
patchy but significant anomalism on the ridge between Long Gully and Black Horse
Gully. Subsequent resampling at depth using a soil auger returned more realistic Au
results though As values remained elevated. Infill sampling to the south on lines 5000
N, 5100 N and 5200 N utilised augered sampling of sites between shallow B-honizon
sites. The equivalence of these two sets of data and the fact that both methods sampled
B-horizon soils indicates that both shallow B-horizon and deeper augured B-horizon
results can be directly compared. Similar sampling by Geophoto (Turner 1972, 1974)
around Jubilee indicates that away from ares of contamination the results of the two
sets of As results can also be directly compared.

The soil sampling defined a number of significantly anomalous zones (see Figures 18,
20, 22 and 23). These have been termed (north to south) the Chinamen’s Hill,
Township/Church Hill, and Horseshoe anomalies. The latter anomaly is the northern
end of the Horseshoe/Telegraph/Jubilee anomaly which extends and strengthens into
EL 22/92. A number of other more discreet and/or lower tenor anomalies were defined
including City of Hobart South, Caledonian Hill and South Gate.

These significantly anomalous areas were to be the focus of subsequent work and
described as follows:

Chinamen's Hill

This zone extends almost continucusly in an north-south direction for 600 m before
being truncated by a perched river terrace, whilst to the south it is truncated by the
South Esk River. The zone contains coherent highs towards the northern and southern
ends with peaks of 210 and 156 ppb Au and 104 ppb Au respectively. There is also
some support from As. There are only a few pot holes within the anomalous zones.
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Township/Church Hill

This zone, the best defined at Mathinna, extends north-south for 1.1 km and is bounded
to the north, west and to a large degree the east by alluvial cover. Apart from spot
highs of 5.17, 2.33 and 1.02 g/t Au the zone contains broad zones contourable at the
50 ppb Au contour. The area is reported to have been extensively ‘loamed’ in the early
part of this century (L Lee pers comm.). The area contains the old Golden Stairs,
Enterprise, Section 10998 and Moores workings though none of these were of any real
significance.

Horseshoe

The real significance of this anomaly is its position both on a major north-north-west
zone extending well into EL 22/92 and apparently coinciding with a favourable faulted
(7) anticlinal structure.

At the time it was considered that the Township/Church Hill anomaly was particularly
encouraging given its position over a similar structural position to the New Golden
Gate reefs.

Geological Mapping/Rock Sampling
The results of the geological mapping have been discussed in section 3.3,

Initial rock sampling was undertaken in order to differentiate gold bearing styles of
quartz veining from barren veining. Most of these samples were taken from mullock
heaps around old workings.

The most intructive samples were taken from the Volunteer Consolidated, Old Boys
and Golden Stairs (now strewn across the paddock) mullock heaps.

Two blue grey arsenopyritic samples from the Volunteer Consolidated dump assayed
478.0 g/t Au, 3.8% As and 211.1 g/t Au, 1.6 % As whilst a laminated arsenopyritic
sample (in Plate 5) assayed 64.3 g/t Au, 1.2% As. Stockworked and/or silicified
samples assayed up to 7.19 and 1.24 g/t Au. A total of 13 samples were taken from the
Volunteer Consolidated dump.

Ferruginous ‘lode cap’ samples from the Old Boys dump and from heaps adjacent to
open stopes assayed up to 2.28, 1.11 and 0.12 g/t Au. Fifteen samples were taken at
the Old Boys workings.

Blue grey arsenopyritic quartz samples of Golden Stairs mullock assayed up to 28.3
and 11.4 g/t Au whilst stockworked and/or silicified siltstone assayed up to 0.96, 0.59
and 0.57 g/t Au. Nine samples in total were collected.

A single laminated arsenopyritic sample from the City of Hobart dump (EL 44/94)
assayed 49.0 g/t Au.

Silicified or stockworked siltstone from the Golden Gate Extended assayed up to 0.03
g/t Au. Three samples were taken.
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Most other samples were taken from areas of geochemical anomalism in an attempt to
locate the source of this anomalism.

Six samples of bucky quartz, lode cap and stockworked siltstone were collected from
between the Catholic Church and the old sawmill. Best results were 0.15, 0.14 and
0.02 g/t Au.

Seventeen samples from the vicinity of the Horseshoe anomaly were mostly of bucky
quartz float. Best results of 1.63 and 0.52 were of mullock from the Telegraph shaft
with float samples invariably low.

Fourteen float samples of bucky and stockworked quartz from Caledonian Hill were
also invariably low (best 0.19, 0.08 g/t Au).

A single sample of stockworked silistone from south-west of the Old Boys mine
assayed 1.24 g/t Au.

Perhaps the most encouraging rock sampling came from Chinamen’s Hill. Eighteen
samples of stockworked siltstone returned generally anomalous results with best 1.26,
1.21 and 0.95 g/t Au. A single rock sample from the Chinamen’s Hill No. 1 costean
assayed 20.8 g/t Au whilst three samples of quartz veining from the No 2 costean
assayed 7.35, 4.92 and 4.06 g/t Au.

7.4  Aeromagnetics/Enhancement/Interpretation
John Ashley’s interpretation of the Aeromagnetics is shown as an overlay to Figure 3.
Significant structures are:-
The east-south-east Z2 vague fault, apparently an early structure
The dextral north-north-east striking faulting passing just to the south of the
City of Hobart, towards the T4 target area
® The F13 ‘vague fault’ trending north-north-westwards through the Chinamen’s
Hill soil/costean geochemical anomaly
e The north-north-west striking dextral fault corresponding to the ‘Main Slide’
shear zone, apparently truncating an earlier dextral fault striking just east of
north
e The L1 lineament striking north-north-west along Caledonian Ridge
corresponding to a mapped anticline
7.5  Channel Samples
The results of the channel samples taken in the Horseshoe adit/open stope are shown in
Appendix H. The channels indicate that the ~ 060° striking tension veins in the wall to
the (now stoped out) Horseshoe Reef are auriferous but sub economic. Overall
channel result is 7.5 m @ 0.25 g/t Au including 1.5 m @ 0.95 g/t Au.
The Horseshoe outcrop samples returned a channel of 2.8 m @ 0.05 g/t Au.
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7.6  Costeans
The No 1 costean intersected a zone of narrow sheeted veins in siltstones on the west
side of Kitto’s Creek. Channe! sampling coincident with this zone returned a broad
zone of Aw/As anomalism with 17 m @ 0.97 g/t Au including 3 m @ 2.8 g/t Au (see
Figure 8). A single rock sample from within this central high assayed 20.8 g/t Au (see
Plate 6). Sample locations and assay results are shown in Appendix 1.
As noted, the No 2 costean was inadvertently dug 25 m east of where it was planned.
Best results from this costean were 12 m @ 0.87 g/t Au including 4 m @ 1.55 g/t Au
towards the western end of the costean. This zone may be extended by the samples
collected but not assayed from the subsequent 25 m westward extension of the No 2
costean.
Three samples of the quartz veining taken from towards the western end of the costean
assayed 7.35, 4.92 and 4.06 g/t Au.
The No 3 costean intersected essentially only weathered siltstone with negligible
veining. The three samples of quartz veins dollied gave discouraging results and it was
decided that further sampling was not warranted until the results of drilling the No 1
costean were known.
7.7  Drilling
The drilling results were essentially disappointing with all results sub economic.
However, it is reasonable to state that the programme was largely successful in that
most soil anomalies were adequately explained.
A summary of best results from the drilling are listed in Table 2. All results are from 1
m riffle split samples.
Table 2 - Best Results from RC Drilling, Mathinna
MT 1 21'm 3m@ 1.06
inc21 m 22 m 1m@ 2.46
MT 2 Om 7m Tm@ 236
inc4m 5m Im@13.6
29m 30m I1m@0.55
42 m 46 m 4m@ 0.39
MT 5 59m 60 m I1m@ 1.01
MT 6 17 m 19 m 2m@ 0.67
MT 7 41 m 42 m 1m@ 1.35
MT 15 75 m 78 m 3m@ 0.55
MT 19 47 m 48 m 1 m@ 0.91
MT 26 46 m 47 m 1m@0.71
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Other than these higher results most other holes intersected broader zones of lower
tenor but nevertheless anomalous gold mineralisation. These zones are of a similar
order to the soil anomalies targeted by these holes. Drill hole locations are shown with
geology on Figures 10, 11 and 13. A drill hole location plan at 1:5000 is also presented
as Figure 24 with drill sections from Figures 25 to 35.

Regarding the other targets tested by a number of holes:-

MT 5 and MT 6 appear to have intersected the northern strike extension of the Golden
Stairs reef with MT 6 intersecting 85% quartz over 2 m assaying 0.67 g/t Au and 3320
ppm As from 17 m to 19 m whilst MT 5 intersected 70% quartz over 1 m assaying 1.01
g/t Au and 2940 ppm As. There is no minerahisation in the selvedges to this reef.

Similarly M T 7 may also have intersected the southern strike extension of the Golden
Stairs reef from 40 m to 43 m. Aithough the quartz content was low (= 15% overall)
the interval assayed 3 m @ 0.56 g/t Au and 1880 ppm As including 1 m @ 1.35 g/t Au
and 2400 ppm As.

The intersection in MT 2 appears to coincide well with the projected intersection of
the two Enterprise reefs (see Figure 10). From 4 m to 5 m, MT 2 intersected 75%
quartz and assayed 13.60 g/t Au and 490 ppm As. It is not clear if or where this reef
was intersected in MT 1. A second reef was probably intersected in MT 2 from 42 m
to 46 m with = 40% quartz and elevated Au and As.

MT 24 did not intersect an auriferous quartz reef up dip from the GG 3 intersection
though it may have intersected the structure as there is shghtly elevated arsenic around
the target depth (88 m to 96 m, 8 m @ 90 ppm As).

MT 26 was the most surprisingly disappointing though the mineralised zone has clearly
been intersected.
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CONCLUSIONS

The initial work conducted by Resolute Samantha Limited ie gridded soil sampling, historical
research and geological mapping defined a number of anomalous areas. These were as
follows:

Township/Church Hill - soil geochemical anomalies
- limited but encouraging old working
- favourable structural setting

Chinamen’s Hill - s0il geochemical anomalies
- anomalous channel samples/rocks in costeans
- no old workings

DDH GG 3 intersection - anomalous previous drill intersection

Horseshoe - soil geochemical anomalies which extend well into EL 22/92
- limited old workings
- very favourable structural setting

New Golden Gate/ - limited underground exploration of strike continuation of East Reef
North Gate - further potential for reefs occupying similar structural sites

Volunteer Consolidated - ambiguous soil results
- encouraging rock sample results
- depth/strike potential suggested by historical research

In addition a number of other old workings were considered to have potential ie Caledonian,
Volunteer, New Eldorado.

Of the 22 holes drilled, 20 were targeted on the Township/Church Hill soil anomalies with
one targeted on the DDH GG 3 intersection and the final hole drilled under the Chinamen’s
Hill No 1 costean.

It was hoped that this drilling would increase the potential for a shallow, large tonnage, low
grade deposit amenable to open cut mining. Holes were planned on the other targets should
the initial drilling programme provide such encouragement.

Unfortunately the drilling programme, although technically successful, was ultimately
disappointing. Hence Resolute Samantha’s decision to pull out of the Joint Venture.

There is still considerable potential for the existence of high grade reefs, though the discovery
of such reefs is problematic due to the limited strike extent of the sub-vertical ore shoots
containing most mineralisation.

Future exploration, whilst not discounting the high quality soil geochemical coverage, should
focus on both the structural mapping of the area as well as using the known old
workings/reefs as a starting point.
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The following areas/targets should be considered in planning future work:-

- The northern strike extension of the East Reef in the New Golden Gate mine has been
shown to contain economic mineralisation in one of two intersections.

- There is still further potential for en-echelon repetitions of New Golden Gate - North
Gate styles of reefs to the north-north-west of the North Gate (eg Moores?, section
10998?).

- The Horseshoe soil geochemical anomaly lies along a major (faulted?) anticlinal
position which extends through to the New Eldorado workings.

- The structure hosting the Volunteer Consolidated reefs has not been tested at depth
or along strike adequately by the old prospectors.

- The DDH GG 3 intersection, whilst possibly overstated in width, still has depth
potential,

- The Chinamen’s Hill soil anomaly still has some untested potential for stockwork
mineralisation,
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