EXAMINATION AND RECOMMENDATIONS FOR 
THE BELLAS GATE AND                                                                                                             BROWNS HALL COPPER PROPERTIES, 
JAMAICA, WEST INDIES
[image: image1.png]JAMAICAN STRUCTURAL UNITS, amended from Draper.





By

Mark I. Pfau

Tellurian Exploration, Inc

December 17, 2006

EXECUTIVE SUMMARY

The Bellas Gate and adjoining Browns Hall Special Exclusive Prospecting Licenses (SEPL) in central Jamaica were reviewed in the field and office during December 2006.  Numerous oxide and sulfide copper occurrences are noted in the field, as well as two small drill defined, non 43-101 compliant resources totaling 25 million tons of mixed oxide-sulfide copper resource grading 0.40% copper.  Molybdenum, gold, and silver mineralization is associated with the copper.   Prospects of the Bellas Gate SEPL are located on the map below, and a summary log of current work status of both SEPLs is tabled below the map.

The Clarendon region of central Jamaica is believed to represent the high-level expression of one or more copper mineralized porphyry systems.   Part of this porphyry system may be exposed on the Camel Hill prospect, another center may be the Ginger Ridge Stock area.  Several large veins containing high grade copper sulfide ores were mined historically.

BHP (Browns Hall) and Prime Resources (Bellas Gate) both conducted exploration in the early to mid 1990’s, but did not share data or participate in joint exploration of any kind.  Several other companies explored the region during the 1950s-1970s.   Currently, interest from two other parties in these two concessions is high.

The combined Bellas Gate and Browns Hall SEPL’s cover a large area of 85 square kilometers (33 sq. mi.), and exploration is incomplete over much of the area.  In addition, the opportunity exits to acquire lands to the east where known mineralization may be plunging to depth, and to the west, where another mineralized stock is believed to exist.   

SEPLs’ are initially applied for and granted for mineral exploration and development.  An SPL costs US$600 the first year and US$400 each year after that for up to six years, at which time a renewal can be applied for and granted.  Upon completion of exploration, a mining lease is granted that costs US$1200, and US$600 per year for 25 years, and is also renewable.  On metals, a 3.5% royalty is paid to the government.   In addition, what is essentially a bond for US$50,000 is established to pay compensation for any damaged private property prior to production.

Browns Hall and Bellas Gate represent a unique opportunity to acquire a large, advanced stage exploration property with a substantial amount of high quality geochemical, geophysical, and drilled data already completed.  It is expected to take at least a year of additional prospecting, drilling, geophysics, core re-logging, and soil surveys to reach a definitive answer as to the presence of a major ore-body.

Jamaica is a major mining country and the worlds leading exporter of bauxite and alumina.   Reserves of bauxite are in excess of one billion tons.   Mining laws and regulations are not onerous, substantial infrastructure related to operations is in place, and the country operates under English law.  Jamaica remains a poor country and is anxious to develop industry away from tourism.
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	Prospects of the Bellas Gate SEPL 538 in central Jamaica
Noted soils, geophysics, trench, rock and drill data available.  Considerable historic summary data not included unless noted

	Name
	SEPL
	Rocks, Soils, Trenches, Geophy.
	Drilling
	Results/Resource
	Remarks

	Kola
	553
	Anomalous rocks, soils,
	5 BH drill holes,
	Anomalous results
	No further work planned

	
	
	trench, weak mag.
	1200 m
	
	

	Woodhall
	553
	Anomalous rocks, soils grid,
	none
	Anomalous results
	Needs drilling

	
	
	prospects, anom. mag-radiom
	
	
	

	Browns
	553
	Anomalous rocks
	none
	Anomalous results
	Needs follow-up

	Victoria
	538
	Underground works on high
	none
	Anomalous results
	Vein needs down-dip exploration

	
	
	grade structure
	
	
	Drilling

	Congo
	538
	Underground works on high
 grade structure
	none
	Anomalous results
	Large vein struc. Intersect., needs

	
	
	
	
	
	soils-geophy, drilling follow-up

	Dry Hill
	538
	Rock-soil anomaly
	3 DH drill holes,
	18m at 0.34% Cu
	Needs follow-up

	
	
	
	500 m
	
	

	Camel Hill
	538
	Rock, soil, trench, mag anomaly
	14 CAM drill holes, 2500 m
	Non 43-101 resource
	Open at depth, laterally, needs

	
	
	
	
	19 M tons@0.48% Cu
	follow-up and drilling

	Geo Hill
	538
	Soil, mag anomaly
	2 GH drill holes
	One intercept 135 m
	Needs follow-up and drilling

	
	
	
	300 m
	at 0.35% Cu
	

	Mab Hill
	538
	Soil, mag anomaly
	none
	Anomalous results
	Needs follow-up and drilling

	Ginger Ridge
	538
	Soils, mag, radiometrics, o/c
	1 GR drill hole
	none
	Needs follow-up and drilling

	Conners
	538
	Soils, mag-SP anomaly
	3 CON drill holes,
	Non 43-101 resource
	Not currently viable due to

	
	
	
	400 m
	6 M tons at 0.48% Cu
	settlement

	Charing Cross
	538
	Underground maps, rocks
	none
	165,000 tons at 9.15%
	Undocumented historic resource

	
	
	
	
	Cu
	Needs follow-up drilling

	Stamford Hill
	538
	Underground maps, rocks
	none
	550,000 tons at 5% Cu
	Undocumented historic resource

	
	
	
	
	
	Needs follow-up drilling

	Old Woman
	538
	Rocks
	none
	Anomalous results
	Needs follow-up

	
	
	
	
	
	

	Hendley
	538
	Rocks
	none
	Anomalous results
	Needs follow-up

	Cliffords
	538
	Rocks
	none
	Anomalous results
	Needs follow-up


INTRODUCTION

The Bellas Gate and Browns Hall Special Exclusive Prospecting Licenses (SEPL’s) were examined by Mark I. Pfau for Ascendant Copper Corp. on December 12-13th, 2006.   The invitation came from Mr. Jim Wood, principal and owner of Clarendon Mining Company, a privately held Illinois registered company.   Mr. Wood is an entrepreneur, and has been involved in several business ventures in Jamaica for 25 years.   He now holds the mineral exploration and exploitation licenses over these two adjoining properties in central Jamaica, located 22 miles NW of the capital city of Kingston.  Copies of the licenses for Bellas Gate and Browns Hall are attached at the end of the report. 

Two days were spent in the field looking at the principle geologic units of the area, outcropping copper mineralization, potential social issues, and drill core.   Approximately ten office days were expended reviewing the literature and data on the area and in compiling this recommendation.

HISTORY

Copper mining in Jamaica owes its origins to the 16th century Spaniards, who, on failing to locate sufficient gold in Jamaica, none the less discovered abundant copper there.  First recorded shipments of copper from Jamaica date to 1598. Publications detailing mineral laws date to 1661, and Long (1774) discusses mining and processing of mineral resources throughout the island of Jamaica.  From the mid 1800’s to the present several publications have detailed the copper and other metallic mineral resources of Jamaica.

By the mid 1800’s commercial production of copper is noted in several localities, including the properties of interest in this report.  The Wheal Jamaica Copper company is recorded to have shipped 207 tons of copper ores from the Charing Cross Mine to Liverpool, grading 14.7% Cu.  Copper production ceased in Jamaica by 1926, although many companies and the UN have conducted surveys through out the island since that time.

Beginning in 1971, six companies began bauxite mining in Jamaica, and paved the way for a robust mining industry that exits there today.  All potential social and environmental issues related to mining have been identified and addressed by the bauxite companies.

Most recently, Prime Resources (Murry Pezim) conducted exploration of the Bellas Gate property while BHP was exploring the adjacent Browns Hall property, during the early to mid-1990’s.   The two companies did not share data or conduct joint surveys over their combined areas such as airborne geophysics.
REGIONAL GEOLOGY
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The island of Jamaica is approximately 205 kilometres long and 73 kilometres wide and is located in the northwestern section of the Caribbean Sea. The island is situated on the northern margin of the Caribbean Plate as it abuts against the North American Plate. The margin between these two plates is the tectonically active east-west trending Cayman Trough. The Cayman Trough, which extends eastwards from the Gulf of Honduras to the east of Hispaniola, lies immediately to the north and separates Jamaica from Cuba.

Jamaica is an emergent part of the Nicaraguan Rise, which is a broad, dominantly submerged belt of crustal thickening extending from Honduras to Jamaica. Jamaica, therefore, lies at the junction between two plates; the plate of thickened crust of the Nicaraguan Rise (Caribbean Plate) abutting against the extending oceanic crust of the

Cayman Graben.

1. Cretaceous basement complex 

2. Post-cretaceous trough sediments, volcanics and intrusives 

3. Overlying Cenozoic (tertiary) limestone 

The Cretaceous basement complex consists of volcanics, volcaniclastics and associated intrusives and coarse clastics, except in the Hanover Block, which is predominantly marine shales. At the end of the cretaceous period, the island was uplifted resulting in an unconformity marking the Cretaceous/Tertiary boundary.


Post Cretaceous deformation and the east north east rift faulting predominates this period resulting in the formation of the Wagwater and Montpelier-Newmarket troughs. In the Wagwater, arenaceous sediments derived from surrounding highlands were supplemented by volcanic extrusions through trough margin lines of weakness. All Wagwater equivalent sedimentary or volcanic trough sediments that may have existed in the Montpelier-Newmarket Trough were completely covered by Tertiary limestones and are not exposed at the surface.

The Cenozoic White and Yellow Limestones unconformably overlie the Cretaceous basement complex of the crustal blocks forming the highlands, and conformably overlie the post Cretaceous trough sediments. This unit covers approximately 70% of the island. Intrusive activity was confined largely to the late Mesozoic and early Cenozoic, with major deformation occurring during the Paleocene and post Miocene. 

In areas where the limestone cover is breached, the older sedimentary, igneous and metamorphic rocks are exposed through windows known as inliers. There are seven major and twenty-one minor inliers across the island. The three (3) largest are the Central, Lucea and the Blue Mountain Inliers
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The island structurally consists of an east-west trending anticline upon which has been superimposed, two dominant sets of block faulting. 

A series of east- west trending left-lateral strike-slip faults, and two major east north east sets of rift faults, the Wagwater and Montpelier-Newmarket belts, which sub-divide the island into three major blocks, namely, Hanover to the west, Clarendon in the center and Blue Mountain block to the east.

CENTRAL INLIER GEOLOGY
Jamaica essentially consists of a sea of Miocene limestone, with seven major inliers defined by anticlinal swelling and fault blocking of the three major structural blocks described above.  The Central Inlier is next to the Blue Mountain Inlier in size and complexity and is the geologic site of the Bellas Gate and Browns Hall concessions.

The Central Inlier is dominated by rocks of the Arthur’s Seat Formation, part of the Eastern Volcanics Group.  The Arthur’s Seat rocks consist of volcaniclastics, breccias, conglomerates, sandstone, and porphyritic lavas.  The Arthur’s Seat rocks are overlain by shallow water limestones, shales and siltstones of the Peters Hill Formation, and intruded by a suite of intrusive dikes, sills, and stocks of diorite, granodiorite, and tonalite composition.  All of these rocks are Cretaceous in age, and metallic mineralization has been noted throughout the Arthur’s Seat and Peter Hill formations.
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REGIONAL DATA

CIDA, the United Nations minerals program, conducted regional surveys throughout much of Jamaica in 1986.  Within the Bellas Gate-Browns Hall concession areas, there are 95 stream sediment samples, of which 20 are anomalous, grading 80-3674 ppm Cu (threshold at 80 ppm,).  Gold too was anomalous in pan concentrates with +41 ppb Au anomalies occurring in 11 of approximately 45 samples covering the Bellas Gate and Browns Hall areas.

The anomalous gold values generally occurred with anomalous copper, but some areas of known gold mineralization failed to generate anomalies.  The program identified the known copper mineralization in the Bellas Gate concession, but was less successful at identifying known copper mineralization in the Browns Hall concession.

Old Woman Hill on the northern portion of Bellas Gate was the first ranked gold anomaly from the CIDA program, and returned excellent copper values.  This prospect area was not examined on this first visit but is a priority for the next visit to the property.
BELLAS GATE EXAM (SEPL 538)

Victoria

The Victoria workings (including the Sylvia, Cheltra, Elma, Clarisa, Iva, and Holtz showings) and the associated area was not examined during this trip due to excessive travel time, but is a high priority on any other subsequent examinations.  The prospects comprise a distinct WNW-ESE copper-gold silver mineralized vein system.

Congo Hill

Congo Hill was not examined during this visit due to the time involved to access the area.  Congo Hill may represent the intersection of the N-S trending Charing Cross-Stamford Hill veins and the WNW-ESE Victoria vein system.  Some very high grade copper values have been recorded from this area.  About 4365 feet of inaccessible underground workings are documented here.
Camel Hill

The Camel Hill prospect is the most advanced prospect in the two concession areas.  A non-43-101 compliant resource of 19 million tons grading 0.40% copper exists based on drilling (CAM 1-14) performed by Prime Resources (Murry Pezim) during the mid 1990’s.  Earlier close-spaced drilling on the prospect by Jamaica Copper and Iron in the late 1950’s generated similar results, but neither the core or drill logs are available.   Prime and BHP did not perform any coordinated regional work, and in fact were apparently at odds with each other over exploration in the Central Inlier.    BHP wanted to include the Bellas Gate property in an airborne magnetics-radiometrics survey, and Prime declined to participate.

Camel Hill is part of a 1.5 mile long-800 foot wide WNW-ESE trending alteration zone known as the “southern alteration zone”, that appears to be related to several dike shaped stocks, similar to the Ginger Ridge stock to the north.  This includes the Camel Hill, Mab Hill, Geo Hill, and Gold Mine prospects.    Prime Resources also drilled a successful wildcat drill hole at Geo Hill (399 feet at 0.35% Cu) that was not based on the soil anomaly or geophysics.

The entire southern alteration zone with the Camel Hill-Mab Hill-Geo Hill prospects is highly prospective.  The road leading down to Camel Hill is in reasonably good condition and could be made drivable with several days of track-hoe work, but grades at 30% in some places.

Examination of the CAM drill hole core, stored at the Geological Survey Division in Kingston, revealed serious flaws in the core logging in terms of basic rock identification and estimation of presence of mineralization.  Sulfide mineralization was consistently visually underestimated because of its very fine grained nature.

Dry Hill

Dry Hill was briefly examined as part of the evaluation.   The prospect had three drill holes completed, of which one retuned 60 feet @ 0.34% copper.   The host Peters Hill Formation sediments are cut by several copper mineralized dikes and the area warrants further work.
Conners
The Conners anomaly was examined as part of the property evaluation.  The deposit is a non-43-101 compliant resource of approximately 6 million tons of 0.40% copper.   It is a circular anomaly 800 feet in diameter, as outlined by the 500 ppm Cu in soils values and ore grade values are found from the surface down to at least 500 feet (CON 3; 485 feet @0.42% Cu).  A 1000 gamma magnetic anomaly also exists over the area. While the drill logs give no direct indication of a breccia pipe or separate intrusive, the anomalies are certainly suggestive of such a structure, and Conners is along the southeast extension of the Ginger Ridge stock.

The Conners deposit is also a local settlement of a fair number of people (500?), and the relocation problem does not support a stand alone development project.  The Conners deposit is best managed by making and developing a principle discovery elsewhere on the property, and incorporating the deposit into a long-term plan for the area.
Ginger Ridge

The Ginger Ridge stock was examined as part of this evaluation.  The stock is a linear, NW-SE trending zone of even grained tonalite (possibly granodiorite) intrusive,  that shows weak to strong hydrothermal alteration throughout its length and 600-800 foot width.  The southern margin appears to have the majority of the alteration, suggesting that the stock (or dike) is dipping towards the south.  The Ginger Ridge alteration is known as the “northern alteration zone”, while the Camel Hill area is located on the “southern alteration zone”.  Numerous 200 ppm Cu-in-soil anomalies trend with the stock, and the stock as well as its alteration halo are an attractive exploration target.
Stamford Hill

The Stamford Hill prospect was briefly examined during the evaluation.   Stamford Hill is a structurally controlled zone of North-South trending vein and breccia mineralization that is likely part of the Charing Cross vein system.   These veins apparently contained some very high grade copper values (see below), but records are incomplete.  A non 43-101 resource of 550,000 tons grading 5% copper and 59gpt gold is believed to exist at Stamford Hill.
Charing Cross

Charing Cross was only briefly examined during the time available.  This vein system, likely related to the Stamford Hill prospect, may contain a small resource of high-grade copper, but its relationship to the Camel Hill area is what needs to be evaluated.  From 1854-1857, 207 tones of copper ore was shipped to Liverpool, England grading 14.7% copper.   A resource of 165,000 tons grading +9% copper and 59gpt gold is believed to exist at Charing Cross.   The source of the resource information for Charing Cross and Stamford Hill is quoted from old sources and is not known for certain.

BROWS HALL EXAM (SEPL 553)

Kola Area

The Kola area and the previous BHP drilling was not examined on this trip.  A local guide is available to show us the drilled area, but the core was not reviewed as part of this exam.  BHP’s drilling program generated only anomalous results in the Kola area.
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Woodhall Area

The Woodhall area was examined for one morning during this exam.  BHP generated a substantial 200 ppm Cu soil anomaly in this area, and this was to be the site of their second drilling program.  Several old workings with copper oxides and sulfides were noted.
Browns Hall Area

The Browns Hall prospect area was not examined on this trip.  BHP had several highly anomalous samples from this area but did little in the way of follow-up. A local guide is available to examine this area.

ENVIRONMENTAL, SOCIAL, AND BUSINESS ISSUES
Jamaica is a pleasant surprise to anyone contemplating business there.   The mining industry is well established and well accepted.  Mining is actually a larger contributor to the Jamaican tax base than is tourism.   The bauxite-aluminum industry is planning on US$1.5 billion worth of expansions in the next few years, not including a new liquefied natural gas terminal.  Establishing a good contact within the bauxite mining business in Jamaica would go a long ways to clarifying any potential problems.

Local infrastructure close to the Bellas Gate and Browns Hall concessions include an abundant power supply, thanks to the power consuming aluminum industry, and local rail connections to the deep water container port facilities at Kingston and the bulk handling port facility at Port Esquival   Narrow, but paved roads link the coastal area with the interior mountains.   Skilled and unskilled labor is abundant in Jamaica, English is the national language, and English law is practiced.

Import-Export rules are not burdensome as the country is used to the bauxite mining business importing an abundance of equipment.    All forms of heavy equipment are readily available, but not core drilling rigs.  The corporate tax rate is 40% by one source and 30% by another, and this discrepancy needs to be resolved.   Apparently new mining operations can negotiate a tax holiday to accelerate payback schedules.

Mining in Jamaica fall under the authority of the Natural Resources Conservation Authority.  NRCA has established all of the requirements to bring new mining operations into existence.   In 1996, Orvana Minerals permitted a small open pit gold mine to the west of the Bellas Gate concession know as the Pennants operation.   The EIA was written by Golder Associates, and established that there are no critical forests or animals in the Central Inlier, and only a few plants of any controversy.   Pennants failed due to poor reserve estimation procedures and recovery problems.

The only potential social problem that needs to be addressed further is resettlement for people displaced by any mining operation.   This includes the touchy issue of family burial plots which tend to be part of the family homestead.   Again, the bauxite industry has established the rules by which all of this is performed. 

The Bellas Gate and Browns Hall concessions have people living along the ridge tops while mineral prospects tend to be in the valleys.   It is not expected that this will be an encumbrance for exploration and development.

PROPOSED EXPLORATION MODEL

The Bellas Gate-Browns Hall mineralization appears to follow a model documented by the old Island Copper mine on Vancouver Island, British Columbia.  Island Copper was discovered by Utah Mines in 1967 and commenced production in 1971.  In 1984, BHP acquired Utah International and the Island Copper mine, and mined the deposit until its closure in 1995.

Island Copper geology consists of a mile long, 300-foot wide quartz-feldspar feeder dike cutting the andesitic pyroclastics of the Jurassic Bonanza Volcanic Group, in an island arc setting.  The chalcopyrite-molybdenite orebody has a footwall zone and a hanging wall zone, relative to the highly altered but unmineralized dike.   The orebody had as little as 30 feet of overburden.  Numerous small high grade copper veins are noted in the host rock sequence within a mile of the discovery drill hole.

Although considered a porphyry system, it is atypical in that primary mineralization is hosted by dike margin breccias and volcanics, and little of the mineralization is hosted by the closely associated quartz-feldspar porphyry dike.  Alteration is dominated by a carbonate-epidote-biotite-chlorite-sericite assemblage.   A cross section through the Island Copper deposit and its geochemical-geophysical profile is added for clarification.

The extensive epidote-chlorite-carbonate and sericite-biotite alteration noted at Camels Hill and the Ginger Stock areas is an assemblage similar to Island Copper, as is the general island-arc setting.  The linear exposures of quartz-feldspar porphyry (southern alteration zone) and tonalite (or granodiorite) intrusions (northern alteration zone) hosted by the Arthur’s Seat Volcanics suggest that substantial mineralization may be nearer to the surface than a typical porphyry model would suggest.

The possibility exists that BHP had the Island Copper model in mind during their Browns Hall work in the mid 1990’s, but this is not mentioned in their reports.
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