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Figure A1. Location of NGG’s Sinivit property. 
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A4.3 CLIMATE AND VEGETATION 

The property is within 5º of the equator and has a tropical climate with warn or hot temperature 
throughout the year.  Seasons consist of wet-hot and wet-day intervals. The generally humid and 
warm environment has resulted in tropical rain forest conditions and thick dense bush.  Cut grids are 
required for geotechnical surveys. 

A4.4 LOCAL RESOURCES AND INFRASTRUCTURE 

The Rabaul/Kokopo area population is estimated at about 20,000 with recent shift in residence 
toward Kokopo following volcanic eruption in 1994.  The Rubaul airport was covered by volcanic 
ash and flows, and daily scheduled air service from Lae and Port Moresby shifted to Tokua Airport 
about 8km east of Kokopo. 

Port facilities can be found at Rabaul and Kokopo, and the local population justifies, schools, a 
hospital, and commercial areas with supplies and services. 

The local population has provided a good pool of labor for exploration programs and with training 
could provide most of the labor for mining and processing at the Sinivit project. 

Power will require generation on site unless capacity is increased at the nearby Warancoi Hydro 
Station. The all weather road to Kokopo will require modest upgrade and 3km of haul road 
constructed.  Use of vat leaching will eliminate the need for expensive disposal and maintenance of 
tailings. 

A5.0 HISTORY 

Gold, in trace amounts, was reported by Fischer and Noakes (1942) to be found in the main streams 
draining the Baining Mountains.  In 1965, C.R.A. Exploration Pty. Limited (CRA) used stream 
sediment sampling to explore the Gazelle Peninsula for a porphyry copper deposit like 
Bougainville.  CRA was followed by U.S. Metals Refining Company’s brief effort to explore P.A. 
13 and in 1967 Asarco examined an area that included the Arabam Copper occurrence as P.A. 33.  

In the early 1970’s BHP Company Ltd. conducted a four-year exploration of P.A. 172 that included 
traverses of most streams in the Gazelle Peninsula and a 3 to 4 stream silt sample density per km2 
for most of East New Britain Province. 

The Wild Dog deposit, discovered in July 1983 by Esso, was found fourteen months after the 
commencement of a detailed sampling and mapping program in the 90km2 area between the 
headwaters of the Nengmutka and Rapmarina Rivers.  Prospectors, following a trail of quartz float, 
found siliceous outcrops in Wild Dog and Wet creeks.  Limited surface sampling returned values up 
to 45m @ 4.02 g/t, but five diamond drill holes totaling 636m, completed in early 1984, failed to 
establish easterly continuity.  In September 1984, the Wild Dog was joint-ventured by a subsidiary 
of City Resources (City Resources (PNG) Pty Ltd.). Further drilling established a westerly dip and 
by 1987 a total of 71 diamond drill holes (12,790m) and 40 reverse circulation drill holes (1,833m), 
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on the Wild Dog deposit, defined a resource reported to be 103,000 ounces Au in the indicated and 
inferred categories. 

The project remained inactive from 1988 to 1990 when the property was purchased by Highlands 
Gold Limited in 1990 for a cash payment of $8M.  Highlands conducted further sampling, trenching 
and drilling between 1989 and 1992.  During February 1990 to April 1991 Highlands Gold 
completed 20 diamond drillholes (1,957m) in a program directed toward the evaluation of the oxide 
portion of the deposit. Diamond drilling (31 holes; 3,028m) of veins, near the Northern Oxide 
deposit, defined significant oxide mineralization at the Kavursuki deposit. 

The property remained inactive for most of 1992, and in 1993 Gold Mines of Niugini Holdings Pty 
Limited (“GMN”) acquired the Wild Dog property and started preparing the Wild Dog vein system 
for small-scale production. Macmin, an investor in GMN, acquired an option in 1995 to earn 90% 
equity in the property. Previous explorers have invested about $9,000,000Cdn on exploration and 
completed over 22,000m of drilling in about 200 holes  (Macmin private files).  Macmin’s 1995 
annual report contained resource calculations of 810,200 tonnes at 5.05 g/t Au.  A positive 
feasibility, to develop the oxide reserve in the upper part of the Sinivit vein system, was obtained by 
Macmin in 1995. 

In 1995 Dr. David Lindley defined a structural, dilation zone with a clay alteration cap between the 
Wild Dog Structure and Gunsap Mountain Structure.  He considered the zone structurally and 
geologically prospective for low sulphidation gold mineralization of the Martha Hill, New Zealand 
type where a 5.8 million ounce gold reserve is situated in a dilational jog between parallel 
structures. In 1996 Multinational (now NGG) optioned the Wild Dog property to mainly tests the 
dilational jog zone, Gunsap Mountain Structure and sulphide potential of the Wild Dog Structure. 

The writer examined the Sinivit (then Wild Dog) property for NGG on March 8th and 9th, 1996.  
After the writer’s examination, a single drill hole was completed near the westerly limit of the 600m 
wide dialational jog zone between the Gunsap Mountain and Sinivit structures.  The hole (292.2m) 
tested only a small section of the jog without success before the project was shelved due to 
declining gold prices. 

A6.0 GEOLOGY (FIGURES A3 – A6) 

Geology of the Gazelle Peninsula was described by Fisher and Noakes (1942), MacNab (1970) and 
Lindley (1988).  A description of the Sinivit property area was provided by Lindley (1987 a & b; 
1990 and 1995).  The regional structure of the Gazelle Peninsula is dominated by a series of NNW 
trending faults within a zoned referred to as the Baining Mountain Horst and Graben Zone (Lindley, 
1988). During the Mio-Pliocene the Nengmutka, Keravat and Sikut calderas were localized along 
the horst and graben zone (Figure A3). 

The Nengmutka Caldera, host to the Sinivit deposits, is characterized by calc-alkaline andesite 
breccia and ash flow tuff called the Nengmutka Volcanics (Lindley, 1988).  Tonalite of the Arabam 
Diorite, dated at 14 Ma (Page and Ryburn, 1977), intrudes the partly coeval volcanic sequence. 
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The Sinivit property geology after Lindley (1995) is summarized in Figure A4.  The Sinivit deposit, 
a NNE (025o) trending structurally controlled vein zone, is hosted by a nearly flat lying sequence of 
volcaniclastic rocks, tuff, andesite lava and minor red mudstone of the Nengmutka Volcanics.  A 
multiphase, potassic altered, quartz diorite to monzonite porphyry with an associated, phyllic 
altered, circular (250m), pebble breccia body occurs in the Magiabe Creek valley.  Lindley (1995) 
suggested that emplacement of the Magiabe Valley porphyry intrusive is coeval with the age of 
mineralization in the Nengmutka vein system.  The sequence is intruded by post-mineral basic 
bodies of the Arabam Diorite.  Unconsolidated volcanic ash, derived from Recent eruptions of the 
Rabaul Caldera, has blanketed the area. 

The structural setting of the Nengmutka vein system resulted from late Oligocene early Miocene 
tectonics.  NNE trending, sub-parallel faults were vein-filled and silicified which resulted in the 
Sinivit and Gunsap Mountain vein systems.  A dilational jog structure, trending 330-340o connects 
the northerly end of the Sinivit structure and the southern end of the Gunsap Mountain structure.  
The 1.5km long fault jog, marked by a 600m wide zone of quartz-vein mineralization and 
hydrothermal clay, has mineralogy similar to clay caps above auriferous sections of the Nengmutka 
vein system (Lindley, 1995). 

A7.0 DEPOSIT TYPES 

Mineralization on the Sinivit property occurs in structurally controlled, NNE trending, vein zones 
called the Wild Dog and Gunsap Mountain structures.  An early stage of mineralization is 
considered to be low sulphidation and introduced mainly gold and silica in a hotspring environment.  
Crustiform quartz associated with this event is indicative of multiple boiling zones.  A later stage of 
gold-copper mineralization is typical of a high sulphidation system.  The distribution of interlayered 
illite-smectite, hydrothermal clay over the driving faults and dialational jog structure suggests 
regions of high fluid upflow.  The argillic zones is typical of low sulphidation systems like Creede, 
Colorado, and the dialational jog at Sinivit has similar dimensions as the low sulphidation vein 
system at Martha Hill, New Zealand that hosts a resource of 5.8m ounces of gold. 

Weathering, oxidation and leaching has formed a surficial zone of gold and silver bearing oxidized 
vein material that on average is 30m thick and overlies high-grade gold-copper-silver telluride 
bearing veins.  Oxidation and leaching has typically resulted in the removal of copper, arsenic and 
tellurium, and remobilization of gold and silver into leachable form.  The partial leaching of gold 
and silver from primary mineralization, making the low copper oxide material amenable to vat 
leaching (Ausenco, 1996, Wild Dog Gold Project Feasibility Study). 

A8.0 MINERALIZATION (FIGURES A3 – A6) 

In the Nengmukta district two NNE trending sub-parallel structures, the Gunsap Mountain and Wild 
Dog, control the main areas of silicification and quartz veins.  The structures are either covered with 
hydrothermal clay or have been eroded to expose veins and silicification.  Strike-slip movement 
during the mineralization episode has opened a tensional structure or NNW dilational jog.  A large 
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hydrothermal clay cap suggests a region of strong fluid upflow with good gold potential (Lindley, 
1990; 1995). 

Four hydrothermal vein types and two hydrothermal episodes are present in the Sinivit deposits 
(Lindley, 1990), an early low sulphidation stage and a late high sulphidation stage. Barren Type I 
veins, consisting of milky quartz, are associated with silicification of host volcanics during an early 
hydrothermal stage.  Auriferous Type II, III, and IV vein material represent a second period of 
hydrothermal veining that cuts earlier veins, silicification, and locally altered hanging wall 
alteration zones.  Veins are zoned from Type II, clear crystalline quartz through Type III, 
microcrystalline dark grey sulphidic quartz, to Type IV, innermost vein material consisting of 
crustiform-banded-chalcedonic silica. 

The Type III vein material contains chalcopyrite, chalcocite, bornite, telluride (native tellurium, 
rickardite, hessite, and calaverite), several gold-silver-bismuth tellurides, and most of the gold 
mineralization.  Steep, west dipping Type I veins are cut by near vertical Types II, III, and IV veins 
which form mineralized shoots ranging from 4 to 10m wide and up to at least 120m strike length.  
Epithermal vein textures suggest that gold was deposited as a result of pressure release and boiling 
of hydrothermal fluid localized by a major fault structure. 

A9.0 EXPLORATION BY MACMIN AND NGG (FIGURES A3 – A6) 

Macmin PNG Pty. Ltd. (Macmin PNG; being acquired by NGG) has explored the Sinivit property 
since acquiring an option to earn 90% interest from GMN in 1995.  The Sinivit (then Wild Dog) 
property was joint-ventured to NGG in 1996.  Macmin PNG sponsored a feasibility study by 
Australian Mine Design and Development Pty Limited that was based on resource calculations by 
R. Curtis and Associates (August 1991 and May 1994), and Lindley (1995).  NGG completed 
surface trenching and sampling and drilled one hole near the western boundary of the dialational jog 
structure before the project was shelved in 1997 because of low gold prices.  

The 1997 drill hole by NGG/Macmin did not encounter significant mineralization.  But most of the 
at least 600m by about 1.5km alteration zone, associated with the dilational jog, remains untested.  

Exploration since 1995 of the Sinivit project area has been conducted by NGG and Macmin with 
the work supervised by company personnel, but contractors used for mapping, sampling, 
petrographic studies and drilling.  NGG is acquiring the Sinivit property from Macmin and both 
NGG and Macmin share the same professional personnel.  Macmin and NGG management are 
qualified persons using criteria outlined in NI 43-101.  Surface exploration and drilling programs, 
which forms the basis for resource calculations for previous feasibility studies, were conducted by 
Esso Papua New Guinea/City Resources (PNG), and verified by later operators Highland Gold, and 
Gold Mines of New Guinea Holdings Ltd. (GMN) 
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A10.0 DRILLING (FIGURES A3 – A6) 

During April 1994 to September 1987 Esso/City Resources completed a total of 71 diamond drill 
holes (12,790m) and 40 RC holes (1,833m).  Their drilling defined the South and North Oxide 
Zones and the Northern Sulphide zone.  During February 1990 to April 1991 Highland Gold 
completed 20 diamond drill holes (1,957m) in a program directed towards evaluation of the oxide 
portions of the deposit.  Highland Gold also conducted exploration and diamond drilling (31 holes; 
3,028m) of a previously located vein near the Northern Oxide deposit that located the Kavursuki 
deposit.  From October 1993 till acquisition by Macmin in August 1995, GMN drilled 22 RC holes 
(767m) on the Southern Oxide Zone. 

Drilling by Esso/City Resources, Highland Gold, and GMN provided data for reserve calculations 
by Curtis (1991 and 1994) and Lindley (1995).  In 1987, NGG completed one drill hole near the 
westerly limit of the 600m wide dialational jog zone between the Gunsap Mountain and Sinivit 
structures.  This hole, with a total length of 292.2m, tested only a small section of the jog.  

A11.0 SAMPLING METHOD AND APPROACH 

RC sampling was conducted by all operators using conventional methods with samples placed in a 
bag that allowed dewatering by overflow, and diffusion through the bag surface. Samples were 
dried, weighed and 25mm riffle split into one-quarter/three-quarter splits on site.  Consecutive one-
quarter splits were combined and combined (2m) samples sent to Pilbara Laboratories or PNG 
Analytical in Lae, PNG. 

A12.0 SAMPLE PREPARATION, ANALYSIS AND SECURITY 

The laboratory chrushed samples to –40 mesh by roll mill, then to –60 mesh by a Keegor mill. The 
sample was pulverized to –150 mesh, and analyzed by fire assay of a 50g charge, with atomic 
absorption spectrometer (AAS) finish.  If assays of >0.5 g/t Au were obtained, a second quarter split 
on an individual meter basis was submitted for analysis.  Diamond Core samples were prepared in 
the same was, but required a preliminary jaw crushing stage. 

Gold determinations till March 1987 were completed on 50g charges. In March 1987, comparison 
analyses of both 50g and 25g charges were completed on 50 samples with gold content from below 
detection to 12 g/t Au.  The 50g and 25g results showed close correlation, and future analyses were 
mainly completed on 25g charges. 

A13.0 DATA VERIFICATION 

In 1986, 2 RC holes were twinned by diamond drill holes within 4m of the initial holes.  The 
diamond holes were carefully constructed to obtain 100% core recovery.  Down-hole comparison of 
drill results indicate a near perfect match with respect to that of the corresponding drill hole (Whyce 
and Lindley, 1986). 
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The writer has not taken personal samples to verify Sinivit results, but has viewed a number of 
analytical results that indicate regular reruns by the lab, and checks of high or unusual results.  
Since high values are encountered, large assay samples should be used or metallic assays considered 
for checking high-grade results. 

Data used for feasibility work on Sinivit project was mainly produced by qualified exploration 
personnel employed by Esso/City Resources, and Highland Gold.  GMN and Macmin/NGG 
employed qualified exploration personnel.  The writer is of the opinion that previously generated 
data is of excellent quality. 

A14.0 ADJACENT PROPERTIES 

The writer is not aware of significant adjacent properties, but the initial tenement was described as a 
26km, structural and gold mineralized trend.  The present property covers about 17km of the trend 
with areas blanketed by recent volcanic ash deposits found to be difficult to explore and 
relinquished during reductions. 

A15.0 MINERAL PROCESSING AND METALLURGICAL TESTING 

From am mineral processing and metallurgical viewpoint the oxide and sulphide mineralization 
represent extremes in the gold recovery process.  Metallurgical test work on the Sinivit oxide 
deposits by City Resources, Warman Laboratories, Ed Newman & Associates and the Julius 
Kruttschnitt Research Centre have not revealed the gold mineralogy of oxidized mineralization, but 
cyanide leach tests indicate low levels of tellurium, arsenic and copper, and remobilization of gold 
into leachable form.  Since gold in sulphide ore is mainly present as gold tellurides, it is refractory 
to cyanide leaching.  Available sulphide test-work suggests that a simple flotation, in a low cost 
flotation cell (e.g. Jameson cell), followed by shipment to Mt Isa for treatment would be feasible.  
There would be a smelter penalty for tellurium content of 600-700 g/t in concentrate and low copper 
(Ausenco, 1995 feasibility study). 

A16.0 MINERAL RESOURCES AND MINERAL RESERVES 

Resource estimates have been completed on the Southern and Northern Oxide Zones and Northern 
Sulphide Zone by City Resources in 1987/1988, and by R Curtis & Associates (Curtis) in August 
1991 (Curtis, 1991) and May 1994 (Curtis, 1994a). A resource estimates were completed for the 
Kavursuki oxide zone by Curtis (1994b) in December 1994 and for the Central Oxide Zone by I.D. 
Lindley in July 1995. The Curtis and Lindley resource calculations are summarized in Table A1 
below: 
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TABLE A1. Sinivit Resource Calculations by Curtis and Lindley. 
ZONE TYPE OF 

RESOURCE 
TONNES GRADE 

g/t Au 
OUNCES 
OF GOLD 

CALCULATED 
BY 

Southern 
(oxide) 

Measured 
Indicated 
Inferred 

SUBTOTAL 

105,800 
64,000 
11,200 

181,000 

4.50 
3.41 
3.81 
4.07 

15,300 
7,000 
1,400 

23,700 

Curtis 
Curtis 
Curtis 

Northern 
(oxide) 

Measured 
Indicated 
Inferred 

SUBTOTAL 

66,200 
33,000 
15,500 

114,700 

3.80 
4.82 
4.98 
4.25 

8,100 
5,100 
2,500 

15,700 

Curtis 
Curtis 
Curtis 

Central Indicated 76,900 4.43 11,000 Lindley 
Kavursuki Inferred 219,300 2.10 14,800 Curtis 

 TOTAL OXIDE 591,900 3.42 65,200  
Northern 
(sulphide) 

Indicated 
Inferred 

SUBTOTAL 

201,600 
16,700 

218,300 

9.43 
9.97 
9.46 

61,100 
5,400 

66,500 

Curtis 
Curtis 

 TOTAL SULPHIDE 218,300` 9.46 66,500  
TOTAL RESOURCE 810,200 5.05 131,700  

Assumption used for resource calculations: 
1. Southern and Northern Oxide Zones-1.0 g/t Au cut off grade and 0.5 dilution envelope, S.G. 2.5. 
2. Central Oxide Zone-1.0 g/t cut off grade and 20 g/t Au high assay cut, S.G. 2.5. 
3. Kavurski Zone-0.5 g/t Au cut off, S.G. 2.5. 
4. Northern Sulphide Zone-5 g/t cut off, S.G. 2.5. 
 

A feasibility study by Australian Mine Design and Development Pty Ltd. (AMD) (1995) presented 
oxide resource on the Northern, Central and Southern Oxide Zones of 510,000 tonnes at 3.80 g/t Au 
(UNCUT) and 2.93 g/t Au (CUT) (Table A2). 

The writer has reviewed the resources outlined in Tables A1 and A2 and believes that they 
reasonably depict the reserve and resource situation at the Sinivit property.  The calculations were 
prepared by qualified individuals that would meet the NI 43-101 requirements for a qualified 
person.  The resources and reserve calculations were prepared for the Australian Stock Exchange 
using categories and Australian methods acceptable in 1995.  The resources and reserves should be 
re-calculated, for the proposed revised feasibility study, in the form recommended in NI 43-101. 
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TABLE A2. Australian Mine Design and Development-Oxide Reserves and Resources. 
ZONE TYPE OF 

RESOURCE 
TONNES GRADE 

g/t Au 
UNCUT 

GRADE 
g/t Au 
CUT 

GRADE 
Cu ppm 

WASTE 
TO ORE 
RATIO 

TOTAL 
OXIDE 

Undiluted 
Resource 

413,096 4.40 3.42 323  

TOTAL 
OXIDE 

Diluted 
Resource 

510,000 3.80 2.93 336  

SOUTHERN 
OXIDE 

Mining 
Reserve 

119,498 3.82 3.79 378 1.87:1.0 

CENTRAL 
OXIDE 

Mining 
Reserve 

74,421 4.33 3.81 391 4.27:1.0 

NORTHERN 
OXIDE 

Mining 
Reserve 

112,530 7.55 4.36 116 1.13:1.0 

TOTAL 
OXIDE 

Mining 
Reserve 

306,449 5.31 4.00  2.18:1.0 

         Assumptions used for resource and mining reserve calculations. 
1. A specific gravity of 2.61,the average of about 130 determinations on ore grade core 

samples, was used. 
2. Dilution envelope of 0.5m, 
3. Cut off grade of 0.5 g/t Au, and 
4. A 22 g/t Au high assay cut. 

The writer believes that several exploration targets have been identified, and that trenching and 
drilling (Stage 2) has an excellent possibility of increasing the mineral resources of the property.  
Kavursuki veins have untested extensions and further exploration should expand the auriferous 
sulphide resources of the vein system.   

Conceptual modelling of the vein systems by Lindley (1995) proposed a dilational jog, similar to 
the control for the Martha Hill vein system in New Zealand, between the Wild Dog mineralization 
and the Gunsap Mountain structure.  The jog structure has at least a 600m wide cap or cover of 
hydrothermal clay that warrants initial drill testing. 

The Magiabe Valley intrusive has alteration and some sulphide mineralization associated with a 
potassic intrusive and pebble breccia.  Since gold is reported in panned concentrates from streams 
draining the intrusive, initial geochemical sampling and mapping should be conducted. 

A17.0 OTHER RELEVANT DATA AND INFORMATION 

The Sinivit property has been worked by several junior and major companies with about CDN 
$9,000,000 estimated to have been spent by various operators.  The data is summarized in various 
sections of this report.  The writer is not aware of any additional data that would change the 
conclusions and recommendations in this report. 
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A18.0 CONCLUSIONS AND RECOMMENDATIONS 

The writer believes that the property has gold in oxide resources that should be considered for 
exploitation.  NGG’s initial scooping suggests the use of open pit methods and inexpensive vat 
leach methods could make the project viable at current metal prices.  The next development stage 
should involve update of the previous feasibility study.  The property also has excellent exploration 
potential along strike and dip to expand the known resources.  The 1.5km by 600m clay capped 
structural jog-zone, previously recommended for trenching and drilling by the writer (Christopher, 
1996) remains an excellent exploration target.  Drill programs are warranted to further test both the 
strike and dip potential along the Wild Dog and Gunsap Mountain vein structure and below the 
hydrothermal clay cap above the dilational jog between the Wild Dog and Gunsap Mountain 
structures. 

Costs associated with the Stage 1 (CDN$ 165,000) and Stage 2 (CDN$ 286,000) programs total 
CDN$ 451,000.  Explanations and estimated budget are detailed in the Sinivit Cost Estimates, 
below. 

A19.0 AUTHOR’S OPINION THAT THE SINIVIT PROPERTY IS ONE 
OF MERIT 

The writer is of the opinion that the recommended programs are warranted and of sufficient merit to 
justify the investment in exploration set out in the Sinivit Cost Estimates, below. 

A20.0 SINIVIT COST ESTIMATES 
A20.1. STAGE 1: COST EXTIMATE FOR FEASIBILITY STUDY UPDATE, 
SINIVIT PROPERTY (TABLE A3) 

A Stage 1 program to update the previous feasibility study is estimated to cost CDN$ 165,000.  This 
stage is to consist mainly of check sampling, engineering site examinations, metallurgical testing, 
resource and reserve calculations and preparation of a Feasibility Report. 

TABLE A3. Proposed Cost of Stage 1 Feasibility Study Update, Sinivit Property. 
Resource and Reserve Calculations     CDN$ 15,000 
Metallurgical Testing                   50,000 
Engineering Site Examinations                 25,000 
Check Sampling                   10,000 
Feasibility Report Preparation                 50,000 
Contingency                    15,000 
    STAGE 1 TOTAL     CDN$ 165,000 

 




