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MINERALS ASSOCIATES. INCORPORATED 

SOC lADDE~ T~All 
SIGNAL MOUN1AII\; IN 37377 

6' ~B86· 225' 

Mr. Al Fielding 
2122 Cardinal Lane 
Fort Worth. Texas 

Dear Mr. Fieldingl 

January 29. 1988 7S'2 FALLMEADOW LANE 
DALLAS . TEXAS 7~24B 
2'4·239·0507 

76111 

OPAL & MARKUP GOLD, SILVER - BASE 
METALS PROPERTIES, CHITINA AREA. 
SO UTH CENTRAL ALASKA 

This report presents an evaluation of the gold. silver and base 
metals potential of the Opal and Markup mining claim group located 
in the Chugach Mountains of South Central Alaska. about six miles 
west of Chitina and 120 miles north of Valdez. The purpose of the 
evaluation was to determine the potential for economic occurrence 
of these metals based in information and data developed by several 
investigators from outcropping high grade veins in granites and 
metamorphic country rocks. core hole drillings and surface mappings .• 
This study re-evaluates these data and results and offers interpre­
tation of ore deposit paragenesis. economic potential of the gold 
and other values. and recommends additional studies that should 
delineate both small and large volume ore objectives. This re­
evaluation presents an up-date and over-view applying new . 
concepts that have been developed in gold technology within the 
past two years. . 

Indicated are important small volume high grade gold reserves in 
shallow veins and the potential for a large volume of reserves 
disseminated gold occurring within an altered granite boxwork.E£ .. __ ~-·*~l 

Autho~izationl Verbal authorization to undertake this study was 
receiyed by telephone at the Dallas offices of Minerals Associates 
from Mr. Fielding on January 13. 1988. Minerals Associates was 
retained by payment dated January 14. 1988 on an arms-length 
client-consultant relationship and Minerals Associates and its 
principal have no interest in the subject mining properties or 
have any relationship to the owners. 

Locationl The Opal and Markup claims lie six miles west of Chitina 
townsite within the Liberty Creek drainage system.a tributary of 
the Copper River. The claims are situated within Sections 35 and 36. 
Township 3 South. Range 4 East and Sections 1, 2 t 11 and 12, . 
Township 4 South. Range 4 East. Valdez C-2 quadrangle. Chitina 
lies south of Copper Center which is served by Highway No.1 
which connects Anchorage points southeastward. Highway No.4 
connects the major oil export port and pipeline terminus at Valdez 
with Copper Center. The property access road departs westward 
at the Chitina Airport. four miles north of the town. The airport 
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OPAL & MARKUP GOLD PROPERTIES - PAGE TWO 

at Chitina is served by several contract air carriers. connecting 
with Valdez. Glennallen. Cordova. Northway and others • 

Ownerships The properties comprise two contiguous groups of 
standard lode mining claims: the Opal group of 69 anL the Markup 
group of 15, or a total of 84 (20.66 acre each)lodes t.,.,talling 
approximately 1.500 acres. Overlapping of three claims results 
in the 1,500 acres total claimed area. Claimed also is a 5.438 
acre Mill Site plus 0.143 acre access road (5.581 total acres) on 
the Edgerton Cut-Off (Chitina . Road) in Section 26. Township 3 
South, Range 5 East. The Mill Site lies on the edge of the Copper 
Ri ver and contains an abandoned Highway Department. gravel pit 
that has been proposed for tailings discharge. The Mill Site lies 
approximately five miles from Chitina. All claims are unpatented. 
The lode mining claims were located by John James Brennan in 1965. 
Notices of annual labor assessment for the period 1967 through 1987 
were not available in Dallas for inspection by Minerals Associates. 
However, documents and correspondence from the State of Alaska 
and the U. S. De.partment of the Interior, Bureau of Land Management 
as late as 1987 recognize the existance of the Opal-Markup Groups 
and have reference to installing a mill for ore processing on 
said claims. Work performed on the claims, assays. mapping, coring. 
sampling, access road construction, arid exploration work by dozer 
should satify Annual Assessment requirements of the Bureau of 
Land Management. Comminco Alaska Exploration. a Division of Cominco 
American Incorporated optioned the properties in 1985 and released 
the claims with no report of ownership conflict. over-staking or 
right of access. 

Historyz The properties lie on the west flank of major m~n~ng 
areas at McCarthy and Nebesana. The latter has been reported as 
one of the richest gold mines in Alaska. 

John James "J'im" Brennan. then a geologist for the Alaska State 
Highway Department discovered the properties and located the 
claims in 1965. He filed locations along with a partner who 
together began a sampling regimen of the high grade areas and 
mapped three mineralized "zones" containing gold. 

The Brennan discovery was evaluated by Pan American Petroleum in 
July. 1966. The Markup extensions to the Opal veins were located 
at this time. A large number of samples collected by Brennan were 
studied by Dr. S.A. Williams of the University of Alaska and a 
petrographic evaluation report was prepared. Einar C. Erickson 
prepares report on these studies in late 1970. During 1967 
Brennan constructs nine mile long access road to properties. In 
1971 Brennan was engaged in oil and gas leasing activities on the 
North Slope of Alaska at Prudhoe Bay. 

MINERALS ASSOCIATES. INCORPORATED 
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OPAL & MARKUP GOLD PROPERTIES - PAGE THREE 

In 1972, Tiger Mining with Mr. Al Fielding as president began ' 
a pilot mining program on high grade ore and installed a pilot 
mill on the Mill Site on the Edgerton Cut-Off near Chitina. Many 
samples were taken for analysis of the three ore zones with no 
formal mapping. The pilot plant products were examined by several 
investigators and some concentrates were sold. Brennan continued 
with the North Slope activities until 1975 when De Oro Mines of 
Anchorage optioned the properties for one year. De Oro engaged 
A. B.& S. Inc, and Associates to evaluate the properties and 
to drill seven core holes to 600' depth to test the several 
mineralized zones. This work is reported in a 6; page evaluation 
(Brown. 1975). 

From 1976 to 1978. Brennan worked in Texas as a geologist for an 
oil company and activity on the property was confined to minor 
sampling and analyses by several independent geologists. 

In 1985 Cominco Alaska Exploration optioned the properties and 
conducted field reconnaissance and sampling. The option was not 
exercised due to prior committments with another property. 

In early 1987. Al Field~ng renewed the option to produce the 
property and to acquire the claim groups. At this same time Mr. 
Fielding approached Minerals Associates with the data and documents 
on the properties to determine what would be required to further 
evaluate the high grade gold areas. 

During the past few years Minerals Associates has evaluated placer 
gold properties on Coal Creek of the Yukon River, gold as placer 
and lode on the Seward Peninsula, and major barite deposits in 
Alaska. Placer gold properties in the Yukon of Canada were studied 
on the border near Chitina. Properties having similar geological 
,settings were evaluated in El Choco and To lima , Colombia, South 
America. A mine was evaluated near Puerto Berrio, Colombia that 
was essentially identical to the subject properties. These studies 
were conducted for separate and independent clients. Three of 
the properties are currently being mined as a result of the 
evaluations. 

Evaluation and Observations. The evaluation. observations and 
opinions presented herein are based entirely data and information 
supplied by Mr. Al Fielding. These data and information sources 
are listed in the attached bibliography. As requested Mr. Fielding 
supplied Minerals Associates a large collection of rocks and ore 
minerals that were obtained on his last trip to the properties in 
1987. The former was quite voluminous, about four inches of reports, 
letters. assay reports and maps. Some few items of correspondence 
were not dated as indicated in the bibliography that is attached. 
All reports of significance were duly certified and dated. ~any 

MINERALS ASSOCIATES, INCORPORATED 
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OPAL & MARKUP GOLD PROPERTIES - PAGE FOUR 

assay reports are identified only by sample number and lack 
reference to sample site, person sampling or property name. 
However, all of these appear from the results to be taken from 
the very high grade portion of the properties and can be classified 
as "grab samples". It was apparent that some of the assay sheet 
results have become separated from the identifying report. No 
spurious data was indicated, and no grab-sample information was 
considered essential to this evaluation and results • . The rock 
and mineral suite comprised approximately 65 pounds, with samples 
ranging from hand-size to 20-pounds. Lacking were specimens of 
greenstone and some granite mentioned in Williams (1970). 

The 84 clai~s totalling 1,500 acres are located (staked) on a 
North 10C East strike, the same strike as the veining of the 
mineralization. This correctly from a mining standpoint controls 
15,000 feet of potential vein strike. The claims are 11 wide or 
6,600' which is more than adequate to control the eventuality of a 
disseminated gold ore deposit. Therefore the claims adequately 
cover all obvious mineralization and thoroughly cover any possibility 
of a large buried deposit. 

The properties lie in an elevated basin at 4,300' elevation. The 
basin is rimmed by the Chugach Mountains on the west and ~he 
Wrangell Mountains to the east. The mountains are ruggen and reach 
above 16,000'. The Copper River drains the basin as a result 
of rapid glacier melt in the Spring the river carries ~ge volumes 
of debris and silt. In the area of the properties the mountains 
are lower in elevation and rounded, perhaps reflecting the local 
geology. The northern latitude of the properties (61.) N) allows 
about 120 days of working time for the surface. Dayligb~ varies 
from 5 hours in winter to abollt 24 in mid-summer. The area is 
forested with commercial varieties of timber. Permafrost does not 
appear to be a problem in the area; however permafrost seldom 
interferes with a mining operation. 

Geology. The area has not been studied in any detail and 
current mapping indicates the basin to be essentially underlain 
wi th ,. greenstones II of Permian age. Some sources regard 1;he green­
stones as lava flows deposited in marine conditions with interbedded 
slates and graywackes. Only a small specimen of the greenstone­
graywacke was available to Minerals Associates and it ODuld not be 
determined if the material was 'pyroclastic or submarine in origin. 
However, Brown (1975) reports this sequence to cap the area of the 
properties. The identification of this capping rock is not essential 
to the economic evaluation of the properties. 

The immediate area of the properties appears to be folded along 
an east-west axis. Folding is accompanied by major faUl~ trends 
in the same direction. This movement has been assigned ~ the 
Jurassic. 

MINERALS ASSOCIATES. INCORPORATED 
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OPAL & MARKUP GOLD PROPERTIES - PAGE FIVE 

Brennan ("1971) and Williams (1970),as reported by Erickson (1970), 
describe a Tertiary acid (with silica) intrusive of fine to 
coarse grained granite encroaching the greenstone country rock 
along with significant metamorphism, silicification of the green­
stone cap rocks, some dike fo~~tion and skarn minerals along 
the contact. The latter is considered important to the classification 
of the deposit contained on the ~roperties. 
In the excellent work of Dr. Williams (1970) h, gescribes the granite 
as "tonalite", or quartz diorite composed of plagioclase and quartz 
with only very low amounts of potash feldspar. The plagioclase is 
oligoclase with numerous dark minerals, biotite and hornblende, etc. 
The dark minerals are essential to the identification. This 
appears correct based on the samples available. The samples 
presented to Minerals Associates of the granite are best described 
as highly altered, low in sericite and potassium content. Potassic 
alteration is essential to major ore development. This has not 
been found in the samples submitted or in the previous studies. 
Indications are good that this can be established by further field 
studies. 

The Opal claim group completely cover the east-west trend of the 
intrusive granite. The greenstone cap remains intact over the 
granite except where Liberty Creek erosion and glacial action 
have exposed the intrusive core, forming a peak on the east end 
and a steep east-west ridge. Greenstone talus covers much of the 
hill slope. A second granite occurs between the main granite mass 
and the capping greenstone. This is described as fine grained 
and appears to be a chilled contact between the two or part of 
the skarn system. The sample of this rock available to Minerals 
Associates was not large enough for positive identification. 
Brennan (1971) describes dioritic light gray dikes porphyritic 
in texture cutting granites and country rock up to several miles 
from and surrounding the properties. He describes numerous 
numerous apilite dikes cutting the greenstone cap to the east of 
the Opal pit and ~ne diorite dike cuts the altered granite exposed 
in the pit. 

Extensive dozer work has been performed on the known high grade 
gold zones. This work has exposed a series of quartz veins in 
three contiguous granite zones identified by Brennan as "A", "B", 
and "C". Granite "A" is coarse grained, Granite tlB" is described 
as altered, and Granite "C" is fine grained. The granites are 
identified from east to west. These zones strike north-south. 
Granite "A" represents the main intrusive stock and is exposed for 
more than 2500'. The face of this exposure shows )00' width of 
numerous vertically dipping quartz veins containing galena and gold. 
Gram te liB" contains the altered zone described previously. 

MINERALS ASSOCIATES. INCORPORATED 
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OPAL & MARKUP GOLD PROPERTIES - PAGE SIX 

About 800' of this zone is exposed in the pit. The zone contains 
numerous quartz veins and 250' width of arsenopyrite mineralization 
in quartz with abundent free gold. Brennan (1971) and Erickson 
(1970) describe the Buzzard vein system of vertical quartz, galena 
and gold on the exposed 'face of the granite in the pit. Granite 
"C" is exposed for 1500' westward to the point of the granite 
ridge high. This granite contains numerous quartz veins with 
arsenopyrite and gold but is heavily covered with talus. Strike 
of these veins averages North 4°West and dip lS 67c West. The 
Buzzard vein strikes North 27~East and dip 70 West. 

The contact with the ".A" and "B" zones is a 24" wide quartz vein. 
The vein pinches and splits into as many as six branches but 
contains high values gold, galena (lead sulfide) and sphalerite 
(zinc sulfide) Arsenopyrite (arsenic-iron sulfide) is a major 
constituent. The gold values appear high in the smaller vein 
widths and samples examined by Minerals Associates indicate that 
the gold occurs as free crystals along with the galena. Several 
specimens submitted for this study contained large crystalline 
gold. 

The "B" granite zone shows at least two separate mineralization 
periods. These two perio~possibly exist in the other zones as well. 
One period injected quartz and mineralization into the granite 
continuing into the greenstone cap. The second epoch produced 
the Buzzard vein which thins upward and contains significant 
amounts of galena, arsenopyrite and sphalerite. Brown (1975) 
describes this mineralization as"parallel and thin vein contac1;s". 
This description strongly suggests a boxwork mineralization. This 
same description applies to the "A-B" zones. In each case the 
smaller veins contain the higher gold values. Granite "C" has not 
been studied in any detail because of covering debris. It 
contains veining and mineralization comprising gold and arseno­
pyrite as with the previous zone. ' 

Gold has been the important economic mineral of the properties. 
Most of the sampling has been "grab samples" without the benefit 
of reference mapping. Values reported by Brown (1975). Brennan 
(1970-1987), and Erickson (1970) indicate an range of 0.04 to 
10.06 oz/ton ($18.00 to $4.527/ton) in the quartz system. The 
gold is always higher with the arsenopyrite zone. Values are 
present with copper as chalcopyrite, lead and zinc. The latter 
are insignifi cant when compared with the gold. Several hundred 
sample assays are available for study but these can not be combined 
for an average ore tenor based on A.I.M.E. criteria for ore reserves. 

MINERALS ASSOCIATES. INCORPORATED 
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OPAL & MARKUP GOLD PROPERTIES - PAGE SEVEN 

Silver is reported in many of the assays. Specimens examined by 
Minerals Associates of the ore mineral suite indicated a small 
volume of "steel gray galena" associated with the ,larger crystalline 
galena and sphalerite. Silver is normally associated with this miner­
al and should be a by-product of the ore. 

The deposit appears with this study to be related to a massive 
intrusion of tonalite granite (low potassium content) which has 
intruded basaltic lava flows, which had earlier been metamorphosed 
into greenstone or graywacke. Mineralization in the form of quartz 
veining, native gold, chalcopyrite, sphalerite galena and arseno­
pyrite were in~ected into the folded granitic mass. The granite 
mass appears as a cupola or domal in shape and should extend latterly 
and to great depth. Much of the granite appears to be covered by 
the capping greenstone. This opinion is supported by the fact that 
the overlying cap rock is mineralized with the same mineral suite. 
The intrusive should be easily mapped by magnetometer since it 
contains adequate magnetite. 

Mineralization with this deposit is expected to be hzoned". This 
is not to be confused this "zones" described by Brennan. Zoned 
in the technical concept describes a deposit that has a core or 
center which often is barren of minerals. Concentric zones of 
up to 2,000 wide surround the core that contain zones of selective 
mineral concentration; e.g. a gold halo, a separate zone or halo 
of silver, lead and zinc. Many zones contain copper in economic 
volumes and these represent some of the 'largests mines in the world. 
Usually these deposits are delineated py geochemical prospecting 
using as indicators, mercury, molybdenum or tungsten. Some geochemi­
cals wo~k has been completed on the properties, but this has been 
limited to the pit area. This concept was overlooked in the 
Dominican Republic Mina Vieja and it was mined as a series of 
gold bearing quartz veins for 100 years before the major silver­
copper-gold halo was found by mining. 

The absence of supergene (mineralization enrichment by water 
perculation) minerals at the pit area suggests that this zone may 
have been removed locally by erosion or glacial action. This zone 
could be buried under the cap rock. These zones are often located 
by geophysics such as Induced Polarization or radiometric methods. 

Core Drilling: In 1975 A. B. & S. consultants (Brown 1975) 
drilled seven core holes in the "A, B, & C"zones of Brennan. These 
were angled holes and reached as deep as 631'. The holes were 
designed to test only depth, thickness and extent of the quartz 
vein systems and to develop high grade gold objectives. Samples 
wereassayed only on the quartz vein swarms, fault zones and 
obvious alteration zones. The samples descriptions describe 
numerous quartz veins in granite, most of which were thin. Gold 
was encountered in most veins, the granite and greenstone where 
cut with veins or fractures. 

MINERALS ASSOCIATES. INCORPORATED 
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OPAL & MARKUP GOLD PROPERTIES - PAGE EIGH~ 

Follow-up assay work by this same firm on Drill Hole No. S-105 
using hot aqua regia extraction and fire assays indicated 
anomalous quantities of copper and palladium ( 0.455 gm/m.ton Pd). 
This was reported in the first 100 feet of the hole. This report 
requires validation and further field sampling. Recent stUdies 
by the U.S.G.S. and private industry are resultj~g in the 
discovery of previously unknown platinum and palladium minerals 
in ultra mafic (low in silica) rocks in Alaska and California. 
Minerals Associates is currently evaluating such an occurrence for 
a client with properties in Califirnia. The granites 
described by Brennan and Brown (Williams) fit this criteria. 
The copper values reported in this surface sample from hole S-105 
adds support to the zoned deposit concept presented herein. 

Opinions and Recommendations: The data presented to Minerals 
Associates strongly suggests that the Opal- Markup claims contain 
a granitic boxwork, ' a large mass of altered granite that contains 
a network of small to large quartz veins. The vein system is 
three dimensional and is often accompanied by massive blocky 
quartz veins that abruptly terminate and split within the box­
work. These small veins carry gold, which at the surface contain 
high grade values. Overlooked by past investigators have been 
the hair-line quartz fracture fillings that appear also to contain 
gold values. The area of investigation to date has been limited 
to the pit area and the high grade gold contained in ,the larger 
quartz veins. At least 4000' of the granite has been exposed 
in the pit over 500' of width. This volume should provide adequate 
reserves of gold rocks averaging 0.50 oz/ton to justify small 
scale mining to be considered (125 ton/day). This would be 
essentially high-grading while the deposit could be further explored. 

The deposit appears to be highly zoned. Zones or balos ot commercial 
copper, lead-zinc, silver, along with a disse~inated gold zone 
are to be anticipated. Development of the non-gold values may 
depend on the accociated gold content. 

The property should be mapped on a grid basis and reference points 
established. ' Future sampling should be tied to this reference grid. 
The area should be flown by aerial magnetometer and anomalous 
areas evaluated on the ground by a hand-held instrument. The 
Space Lab photogrRphic scenes should be purchased for the area 
and interpreted by a qualified expert. The latter information 
should be essential to determining faulting, structure and rock 
types. Samples should be composited and tested for geochemical 
anomalies for the deposit type described herein. 

MINERALS ASSOCIATES. INCORPORATED 
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OPAL & MARKUP PROPERTIES - PAGE NINE 

The deposit closely resembles a commercial gold-silver and 
base metal mine evaluated and designed by Minerals Associates 
in the Republic of Colombia. South America. The mineral suite. 
including to arsenopyrite are identical. This mine at present 
is a large openpit and theyfrequently find large pods of high 
grade gold - always associated with the quartz. 

The mineral suite was evaluated and should respond to conventional 
gravity metallurgy. Jigs. tables and conventional flotation 
should be adequate for 90% recovery of values. The concentrate 
will contain a high value of arsenic unless fractional flotation 
is considered. The ore could be pre-concentrated at the mine and 
re-treated for arsenic diminution at another site. 

Samples of the ore and contry rock. along with copies of the drill 
logs. assays and literature are on file at the Dallas office of 
Minerals Associates. An estimate is being submitted separately 
of the cost of the suggested exploration program. You should 
consider· this program because the result could be the development 
of a multi-million ton reserve of commercial gold that could be 
open pit mined. 

P.E. 

MINERALS ASSOCIATES, INCORPORATED 
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A-S con~act) Zone "A" vei~, 1968 (S2C2) (Iarce vein 10' aas7 of 
~~~=a~ ~7=/~aler.a/s~~a arsano~yri,,:,e~ 

&e ~/;;N. 
o:/-:or. Va I ue/-:e;-:: 

4. ~4$k( ArcJs% J..o7 

f 12.0( /7e "l 

_~ ,-,a " A: 

v~i~, 1~5d (5::1) (::lain vej~ (;1-: ,A.-5 con-:,ac-:: • 
:ancc: ~,,:,=/;aler.a vain - some arsenopyri":'e 

c:/-:- '''~j 
a\.:.'t!c 

S.I: / :.:2 

!'..I/ac 
2.65 / :.9o! 

vei:"l" 

Value/-:on (;olc:/sl Iver only): 

&_:. r , _ 

V~I:..;e/-:"cr.: 

~ i:S . ':C= 

Z::-:e "3 ft (A;-se;-:c~yr;~e Zone) 19t5 (1757;) (A:-senoPy'-i~e :one - or. 
s~r~ac=) A:-ser.c~y,-j-:e/~~=/sc~ ~:-~ni-:e 

c:/-:c.-. 
~L,;/:C: 

.. 

V~lue/~cn (;:l::::/s i Ive'- only): 
S::~.:C= 
{A lsc: ::~ O.3~ 

sn C.~: '".z!:N 
c~ O. I ~ 
fe 10 % • 

Zor.c ":" (;"rse~,c:y:-i~.e Zone) 1969 \;53E.5) (;)ro:er' Trenc!'\ "S") 
~~:/s~ l ~i~as!s.:~e ;f"'anl~e 

~u/~o 
O.95~/0. 196 

V~lue/-rcn: 
S3c.00 2 

- .. 
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Trench "Cn
) I; 5:-: ZO~~ "a: (Arsenopyri'te Zone) IS59 06388) ('f/all-Oozer 

~~=/s~:ph;CCS/sc~~ Sianite ~~tl/.roh·/4:s; 

'I o::/~on 
au/~n 

0.903/0.533 

V~lue/lon: 
~37.00 :: 

• '-I() ct 110" 1IrD7 

'II !!"" - ., .. ..... -

:1 
11 ~··.:C-~A 

I 
I 
'I: Z:~,e ,':" 

Z:,:-.e .,-u 
~ -

II 

Zvne "s" (ArsenopyrIte Zone) 1969 (35369) (\'/~II-Oozer- Trench hen) 

~'t::/sulphicas/scme granite 

o::/~on 
Au/ao 

21.7/3.56 

V~lue/ton: 
Sa75.00 :: 

ZO:-Ie "6" (Aisenopyrlte Zone) 1969 (0422) (rlcer-Oozer- Trench "C
n

) 

Decc~~osed material In floor OT Dozer Trench 5' below or-lsln~1 
ground surface 

o::/~on 
tlU I!o 

9.95/;3.57 

V~lue/-:-on: 
S~02.00:: 

I 

(Aisa~C~Yii7e Zone) Exam? Ie: mix~uie of ~-:-::/sulphices/srani~e 

(Aisa~c?yri-:-e Zone) Exa~ple: 'typIcal ~~: c~stal - oc:urs In 

(:w:=aiO vein SySt6~) 1968 (5204) (5u::~r: veins - micele of ex­
pos~re) qt:/salena veins, some arsenc?yri~e 

'" -. 

I o::/ton 
aw/co 

1.46/4.00 

Value/ton (gole/silver- only): 
S57.00: 

"~" .... 
(ex?csaC on s~rfa:e) Example 

(Note: elso 5.2% pb) 

" I!""~:.;~ C~~e~ P~os:e::7: ~·~ark~~ !1t. 
~~~~~~~~~~~ (Mineralized vein :one) (29101) ean~ed ~~::/5~lena/sutphide ve~n 

-I 

o:/ton 
~u/ao 

O.e3/5.57 

: Ihank you for your e:msideratton of these samples. 

Value/ton CSoleisllver- only): 
S:36.00 = 
(Also: ph 2-5% 

:n 1-2% • 
C:J O.2~) 

" :-lpnxjJ.~ 
- ' ~o:", ,( J"e-"'- n t,: ........ .:/' •••• .;, 

4. • • -- •• , -



1 -

'I 
OPAL ZONE "Aft VEIN 

SAl1PLE RESULTS 

,LABORATORY REPORT 

loCATION DESCRIPTION SAMPLE~ oz/ton 
auf ag 

SPECTROANALYSIS 
maJor ml..nor trace 

PAL ZONE "A II COm..'"I'RY oc 1%-10% .001-1%' 
pal Zone 'A" greenstone 14 '66 
ountry rock minor pyrite (17665) 

ppal zone'a' green~tone/ 516-A'65 
a:ountry pegmatite qtz 
"ock ' veins, some (17683) 

-epidotized 
rock 

VEINS - FACE OF OPAL ZONE WA" (samples from various qtz­
galena vel..ns runnJ.ng vertically down the granite 
face across the 300' width adjacent to the altered 
granite of zone WB" then narrow and bifurcate at the 
tQP of the exposed face, and widen at the base to as 
much as 36· before disappearing beneath the talus.L 

Opal zone _An vein 
Ittz/some 
galena 

Lal Zone II"; (face) 

I 

vein qtz/ 
some 
galena 

vein qtz/ 
some galena 
and arsen­
opyrite 

513-a 0.40 0.90 $15.17 
165 
(17681) 

76306 
167 • 

10.06 3.1 $357.60 

see photo 

Opal zone I (face) 
vein qtz/ 
some galena ' 
and arsen­
opyrite 

-7-65 
(17659) 

0.48 1.12 - $18.25 see photo 

-Lal zone 
a (face) 

~al ~one 
A(fac~) 

,I 
Opal Zone I (face) 

·1 
I 
:,1" 

- . 
vein qtzl 
galena " 
streaks 

vein qtz/ 
galena s 
streaks 

vein qtz/ 
small galena 
bands 

66-24 
(18855) 

I 

66-25 
(18856) 

opal 
106 
(18639) 
'66 

0.80 0.70 $27.91 

0.64 tr $22.40 

1.20 0.66 $42.86 



'I. 
~ I'LOCATION DESCRIPTION SAMPLE~ oz/ton V!T SPECTROANALYSIS 

au! a~ major minor trace .- ~O% l%-~O% .001.1% 

I Op al zone vein qtz/ opal 12 0.62 0.46 $23.30 
. -A, II face some galena (18842) 

'66 

I Opal zone vein qtz/ Pan Am 0 .. 60 0.25 $21.30 
-A n (face) small galena 12 

'1 bands 

Opal zone qtz-gal~a 67-31 0.580 1t.6 $23.25 
DA n vein Arsenopy- (76360) 

I in Geo's rite vein 
trench 

IFace Opal qtz vein 67-35 2.11 0.7 $75.11 
Zone "AD with fine (76'364) 

galena. 

.1 bands 

Face Opal vein qtz 67-38 3.445 1.3 $122 .• 8 ill I zone ItAn with fine · (76367) 
galena bands 

/-i Face Opal vein qtz 67-41 2.055 0.6 $73.00 
Zone nA" with fine (76369) 

galena 
bands 

I Face Opal qtz-galena 67-43 10.53 3.5 $374.85 
zone "AD vein (76371) 

I Fac~ Opal vein qtz 67"'42 2.28 0.8 $81.24 
zone itA" with arsen- (76310) 

I ' 
o pyrite 
and galena 

. 
face opal banded 68-114 0.70 0.34 $28.75 '1 A-B contact qtz/ga1- (5211) 
top enavein 

.1 face opal<:l banded qtz/ 68-113 4.88 2.06 $1.99.67 
A-B cont-ac't galena vein (5220 ) 
(middle) 

·1 f,,"ce opal Banded qtz/ 68-102 8.10 0.52 $325.11 
A-B contact galena vein (5221) 

·.1 
(bot'tom) 

'.-

·:1 . -,. 
.' . . .J 
~I--



'·1, 
, face a-b 

contact I (Bottom) 

face A-B "I contact 
, Bottom 

'I Face A-B 
contact 
(bottom) 

I ,~OE contact 

:, face 20 E 
of A-B 

Icontact 

face 180' 

DESCRIPTION 

Banded qtz/ 
galena, vein 

SAMPLEi 

68-100 
(5222 ) 

Banded qtz/ 68-114 
galena, vein (5226) 

banded qtz/ 68-104 
galena vein (5202) 

granite/ 68-101 
vein qtz (5215) 

Granite/ 68-109 
qtz veins (5203) 

oz/ton 
auf ag 

1.16 0.78 $48.22 

' 2.66 0.9~ $108.87 

. 4.02 1.32 $162.90 

3.30 1.32 $134.90 

0.94 0.16 $38.24 

SPECTROANALYSIS 
major minor trace 

lO% l%-lO% .OOl.l\ 

I E. of A,,:, 
B contact 
(top) . -.-- --.. .. -.. ..;~. 

I
'face 180' E. granite/ 
of A-B con- qtz veins 

68-111 1.18 0.62 $48.67 
.(5206 ) 

t tact I (midd~e) 
face 180' 

IE. of A-B 
contact 
(3/4 to top) 

grani~e/ 
qtz veins 

' Iface 30' E • grani te/qtz 
", of A-B con- galena veins 

tact 

,I face ~200 t granite/qtz 
E. of A-B co~veins 

, Icontact 
(top) 

68-110 
(5223) 

68-11.2 
(5214) 

68-108 
(52.01) 

lEace 230' 
:IP. of A-B 

,: contact 

qranite/qtz , 68-107 
veins (5217) 

(top) 

:Iface 300' 
E. of A-B 

;.Icontact 

,,'I 

~I 

granite/qtz 68-105 
(5218) 

0.86 0.46 $35.41 

1.54 1.06 $63.70 

182 0.66 
* 

$74.45 

0.24 0.26 $10.17 

0.02 0.06 $0.53 

.. . ~ . 

- ..... -. -.., -I . . J 

~ 



"' lOCATION 

' La~e, 350' 
' E. of A-B 
lI=ontact 
.(top) , 

DESCRIPTION 

granite/qtz 

' ~n top, back qtz vein 
Ifrom face in granite 

· above' zone 
IIA" 

L top, 
· back from 
~ace above 
.one "A" 

"Ion top back 
from face . 
above zone 

, , "A" 

.Ion top, 
back from 

-- Iface above 
· ::tone itA" 

"'I 
·1 
I 
'.1 
(I 
[' 

:~· .I 

.,·1 
:.1 
I 

., --

qtz vein/ 
some gal­
ena-in 
granite 

rusty qtz 
vein in 
qranite 

qt% vein 
in granite 

SAMPLE t 

68A-
106 
(52~6) 

G-200 
(68) 
(36325) 

g-upper-
carnp 
68' 
(36326) 

G-upper 
camp 12 
(68) 

'. (36327) 

G-100 
(68) 
(36 32S) 

Page four 

oz/ton V/T SPE CTROANALYSIS 
auf ag 

i major m:tnor trace 
~O~ 1%-10% .001.1% 

'0.12 0.14 $5.14 

.1.27 0.55 $52.01 

2,:1.9 0.71 $89.17 

0.60 0.10 .$24.22 

6.341.06. $255.80 

lead 
0.12\ 
zinc 
0.07\ 

.pbO.24% 
znO.14\ 

pbO.007' 
znO.02l 

pbO.OSt 
znO.OOS% 
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MARKUP CREEK MINERALIZED ZONE 

" I"'kup-opal & 
'~net Hill Prospects 

" ICATIO~ 

I 
Ma=kup 

'. 'Ieek 

',LkUP 
t:reek 

I 
MarkUp 

reek 

,lfrkup 
' . .-eek 

,-' 

EarkuP , 
, eek 
" ::. vein 

·:,1 

DESCRIPTION 

Banded py­
rite, 
chalcopyrite 
voggy qt:z:, & 
arsenopyrite 

Banded 
sulphides 
and qt:z: 

Banded qt:z: 
& Sulphides 

Banded 
Ot:z: and 
sulphides 

Ot:z: veins 
with minor 
pyrite & 
some 
schistose 
Country 
rock 

qt:z: with 
a few small 
galena 
stceaks 

Opali:z:ed 
:z:one with 
scatterec:l 
sulphides 

Banc:led 
pyrite, 
chalcopyrite 
voggy qt:z: & 
Arsenopyrite 

:l 
LABORATORY REPORT 
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ARTHUR D. THOMPSON--CONSULTANT 

Mr. Thompson has ~ifteen years of responsible consulting experience 
advising clients on a wide range o~ petroleum, mining and managemer:t 
projects, both domestic and ~oreign. For?i years he was General 
Manager of Southern Union Production Comapny's Mineral Division, 
headquartered in Dallas, which included management as president of 
two South American affiliates engaged in mineral and petroleum 
exploration and development, including mining operations for gold, 
copper and mercury. He was responsible for management of domestic 
exploration offices in Denver, Colorado and Kingman, Arizona, which 
were actively engaged in exploration for oxide and porphyry copper 
in Arizona and New MexicoJ gold, silver and base metals in the San 
Juan Mountains of Colorado, and uranium, coal. sulfur and potash in 
the western states. For a short time an exploration office was 
located in Adelaide, Australia engaged in developments in silver 
and zinc. His activities have resulted in the discovery of the U.S. 's 
largest potash mine, a gold-silver telluride mine in Colorado, a 
tactite copper deposit in New Mexico, substantial Frash sulfur 
reserves in Texas, and a large mercury district, the largest in 
South America. 

Mr. Thompson's experience in foreign operations include corporation 
installations, accounting and auditing procedures, controls and . 
regulations related to petroleum or mining activities, and labour 
regimen. He is ~luent in Spanish and his 11 years activities in 
Colombia, Ecuador, Peru, Honduras, Panama, Costa Rica, El Salvador, 
Mexico and the Dominican Republic have allowed him to list among his 
close friends many of the influential persons in the regulatory 
agencies of these countries. He has maintained consulting offices 
in Bogota, Medellin and Manizales, Colombia for several years. 
During the past two years his detailed geological studies and well 
completion techniques have resulted in the successful completion 
of 54 Mississippian Weir sand oil wells in six oil pools of the 
Eastern Kentucky Big Sandy Field. In addition, two successful 
Big Six Silurian gas wells were completed in the Royalton Pool, 
and two successful gas wells were completed in the Devonian shale 
within the same field. No dry holes were encountered in these 
projects for clients. During 1980 and 1984, he was engaged by 
clients for major projects in Tennessee and Kentucky involving 
primary and secondary (by water flood) production of petroleum. 
coal mine evaluation and design, investment feasibill ty studies. 
and gold lode and placer mine evaluations-mill design in California, 
Coiorado, Costa Rica. Honduras and Colombia. Recently he was 
engaged in evaluation of lands off-setting the Pueblo Viejo gold 
mine in the Dominican Republic for national interests. 
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Previous to Southern Union, he was engaged as an independent 
consultant to the chemical and mining industries and provided 
engineering and geological services to several major oil companies, 
including Southern Union. Prior to this, he served as technical 
manager of Delhi-Taylor Oil Company's (one of the Clint Murchison 
companies) Special Projects Division and was primarily engaged in 
mineral exploration and development following discovery and sale 
of a major domestic ore deposit. Activiti~s with Delhi included 
exploration for potassium, uranium, sulfur, beryllium and limestone. 
He participated in the research, pilot plant design and final 
patenting of a process to produce potassium nitrate from sylvite. 
With Delhi he was responsible for engineering and economic studies, 
property acquisition and sale, and directing metallurgical studies 
conducted by consulting laboratories. He managed joint venture 
programs in exploration with a major Peruvian Company. designed 
and supervised small mine and mill facilities, established market 
outlets for mine products. and negotiated sale of dome~tic and 

'foreign assets. 

Recent clients include major petroleum and coal companies. independent 
oil operators, individual investors and trusts. banks and investment 
banking institutions, mining companies. and tax shelter counselors. 
Consulting activities include management of exploration programs. 
feasibility study preparation, ore reserve valuations, evaluation 
of properties for bank loan or investment purposes, property 
acquisition and negotiation for clients. coordination of corporate 
and exploration activities in Central, South and North America. and 
originating projects for select clients. , For four years he has 
been associate consultant in mining and petroleum for Terrapet. Ltd •• 
a highly respected consulting firm in petroleum located in Dallas. 
His consulting practice has allowed him to visit and study the 
majority of coal and gold districts of North. Central and South 
America. 

Mr. Thompson received a B.S. Degree in Chemical Engineering from 
the Virginia Polytechnic Institute and a degree in Arts with honors 
from Old Dominion University. He is a member of the AIME. the 
Dallas Chapter of the Society of Mining Engineers. the Dallas 
Geological Society. the Colorado and New Mexico State Mining 
Associations. the Texas Society of Professional Engineers. the 
Colombian (South American) Mining Association. the Chattanooga 
Engineers Club, and has sat on the Advisory Board for Advanced Study 
in Geology. University of Texas at Arlington. He continues to 
advise PhD aspirants at Arlington and El Paso regarding thesis 
subjects. He has been a registered professional engineer licensed 
to practice in Texas since 1961, in Kentucky since 1980 and in 
Virginia since 198J. He and his firm are listed in the E & MJ 
Directory of Mines, Operators, Consultants and Buyers. The Keystone 
Coal Manual. and the Rocky Mountain Energy Directory as an inter­
national consultant in petroleum and mining. Minerals Associates 

MINERALS ASSOCIATES. INCORPORATED 
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was formed as a consulting firm in Texas in May 1975. with Mr. 
Thompson as president. An area consulting office has been main­
tained in the Chattanooga area of Termessee at Signal MOW'ltain for 
eight years. This office provides consulting services to the oil 
and gas industry in Kentucky and Termessee. The Signal Mountain 
office is staffed by a landman, masters geologist. mine foreman­
coal, and technical assistant-masters in finance. An office 
handling South m:j Central American projects has been maintained 
in Bogota, Colombia for the past fourteen years. Complete 
computer facilities have been installed at Dallas and Signal 
Mountain. 

ADT 7/87 In September, 1987 Mr •. 
Thompson was named to the 
Board of Directors of 
Geophysics International 
of Dallas. Texas. 

MINERALS ASSOCIATES. INCORPORATED 
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PAST AND CURRENT ENGINEERING PROJECTS 

1. SULFUR. Supervised and conducted laboratory research leading 
to the design of a 50 tid solvent extraction pilot plant for low­
grade sulfur ores, assisted in reactor design and operations. de­
veloped testing procedures. prepared ' en'g:ineering dra1"ts of the two 
patents that were later issued. authored two engineering-technical 
papers on process which were published in international mining 
journals • 

2. POTASH: Prepared engineering and economic feasibility studies 
for a major mining company for a proposed solution mining extraction 
of a Utah potash deposit, phase equilibrium studies for KCl-NaCl­
MgCl. designed and supervised testing program in the laboratories 
of the Colorado School of Mines Research Institute. Mine in 
operation. 

3. HUMUS. Designed and supervised the construction of a fertilizer 
blending plant in Texas having as a base a captive deposit of humus. 
Conducted evaluations of reserves and ore genesis of humus deposit. 

4. LIMESTONE. Discovered. located claims. conducted exploration 
drillings, and evaluations of a major portland cement rock deposit 
in Utah, design and feasibility calculations related to personal 
ownership and the eventual sale of deposit to a major oil company. 

5. POTASSIUM NITRATE. Participated with another engineer in the 
design, process revision. construction and operations of a 100 tid 
pilot plant for the conversion of sylvite (KCl) to potassium nitrate 
using concentrated nitric acid with by-product nitrogen tetroxide. 
Provided initial engineering drafts of three patents that were 
issued, prosecuted patent preparations with patent attorneys in 
Washington and New York, provided engineering and chemical input 
that resulted in revolutionary redesign of process into one vessel. ' 
personally conducted materials of design testing program that 
resulted in successful containment of reaction. Provided design 
of distillation-reaction tower trays using cobalt alloys. coordinated 
laboratory research, market evaluations and participated in eventual 
sale of process and patents. 

6. PLACER GOLD/PLATINUM. Supervised laboratory testing at the 
Colorado School Of Mines to develop physical separation method for 
concentrate containing placer gold and platinum from the Choco of 
Colombia. 

7. POTASH. Supervised the metallurgical testing for optimum 
flotation parameters for potash from Utah deposit at Colorado 
School of Mines. 
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ENGINEERING PROJECTS-PAGE 2 

8. ' TITANIUM. Assisted in the metallurgical testing and evaluation 
at Hazen Research Institute of a new discovery of titanium mineral. 

9. POTASH. Originated and tested spectrographic analytical 
methods for complex potash ores. including sampling metllods. 
methods accepted by AAOAC and published. . 

10. ACETALDEHYDE. Originated based on literature search and 
designed a low pressure process for the conversion of l~w percentages 
of acetylene in refinery tail gases to acetaldehyde, designed and 
tested successful labor~tory scale pilot plant. 

11. PLACER GOLD. Designed and supervised construction of gravity 
separation mills up to 500 tid for remote areas of Colombia, HondUras 
and Costa Rica. Designed two washing plants for placer gold in 
Colombia and Dominican Republic. Supervised the laboratory testing 
of ores and gravels at the Colorado School of Mines and others. 
Published in Spanish"Geology of Gold Gravels in Northern Dominican 
Republic." 

12. GOLD/SILVER: Designed cyanidation mill for lode gold and silver 
for large installation in Antioquia, Colombia. Designed mine 
entries on four levels, geological mapping four concession area, 
prosecution of concession applications and mine management for 
four years. Mine continues in operation after 14 years. 

13. SCHLEELITE. Designed gravity, jigging and table mill for 
scheelite with side circuits for sulfide flotation in Nevada. 

14. SCHLEELITE. Managed as senior consultant and coordinator of 
mining, engineering and marketing consultants for a major investment 
firm having operations in California and Nevada in tungsten, gold 
and silver, and coal in West Virginia. Mana~ed their mines in 
Nevada and Utah (urani \.1m scramming operation). Examined every 
tungsten district in Nevada and California. 

15. URANIUM: Managed metallurgical testing of a unique uranium ore 
in the facilities of Hazen Research Institute, coordinated research 
and several consultants. Located and maintained 700 claims for 
project in Arizona. 

16. TANTALUM/COLUMBIUM. Developed a megascopic method to determine 
high percentages of columbium and tantalum in African ores for a 
major New York mining consulting firm. 

17. GOLD TELLURIDE. Based on geological mapping, literature 
search and geochemical sampling, discovered a small commercial 
deposit of petsite, gold telluride. near Lake City. Colorado. 
Designed small flotation mill and managed mine for four y-ears 
until sold. Discovered a primary bertrandite (beryllium) deposit 
in Colorado based on use of berylometer and chemical associations. 

MINERALS ASSOCIATES. INCORPORATED 
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ENGINEERING PROJECTS-PAGE 3 

18. GOLDa Commissioned by the Central Bank of the Dominican . 
Republic to evaluate conflict areas of the gold concessions and 
major operational mine of New York Honduras Rosario (the largest 
gold mine in the free world). Sampling and field mapping and 
assisted their technical labor~tories and Bureau of Standards 
in gold analytical methods. 

19. COAL: Evaluation of a large coal tipple in Tennessee for 
acquisition by a major oil shale company seeking diversification. 
Economic pro formas prepared for installation and proposed pre­
paration plant-unit train installation. 

20. COAL a Provided expert witness testimony in Federal Court on 
valuation of 30,000 acres of coal lands in Tennessee. 

21. MERCURY: Discovery of the largest mercury deposit in South 
America based on field studies. Located major mine. designed six 
level entry. elutriation plant, mine and mill equipment. and sale 
of product. Negotiation with Colombian authorities for concessions, 
foreign investments and repatriation of profits. 

22. POTASHs Prepared engineering design and economics regarding a 
proposed pipeline transport of potash (soluble potassium chloride) 
product as opposed to a $7 million rail spur. 

23 . PLACER GOLD: Prosecution at the Colorado School of Mines a 
study to determine the source of metallic mercury in a Honduran 
gold placer mine. 

24. COAL: Preparation of coal reserve estimates, feasibility of 
acquisition, transportation and port facility studies for the 
Maturin and Carare Coal Mines. the largest privately held coal 
properties in South America. 

25. COAL: Bank loan feasibility, reserve study and capital 
investment evaluation for $6 million deep mine operation, preparation 
plant. tipple and coal unit train facility located in Central 
Tennessee. 

26. BANK LOANS s Provided technical evaluations for bank loan 
feasibily. property inspections for a major New Mexico bank in 
all mining. and oil-gas considerations. Projects involved major 
coal lands. noble and base metals, oil and gas in Western states • 

27. COAL a Prepared eValuation study in Spanish of the Rio Man­
Bijao coal deposits of Colombia. river barge transport study and 
market analysis. Evaluation based on personally collected samples 
and mapping in very remote area. 

MINERALS ASSOCIATES. INCORPORATED 
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ENGINEERING PROJECTS-PAGE 4 

28. PETROLEUM a Design of nine petroleum water rlood projects in 
eastern Kentucky for separate clients. 

29. INTERNATIONAL. Assisted in the direct negotiation with the 
president of Mexico for rights to construct a crude oil pipeline 
from Baja California to Yuma, Arizona. 

30. ~J~TERNATIONALa Prepared evaluation for the Colombian Government 
of the Islas de los Monjes off-shore area which was in conflict 
with Venezuela at that time for oil rights. 

31. COALa Evaluation of a number of privately held Central 
Colombian metallurgical coal mines and deposits for exploitation 
to foreign markets. 

32. GOLDa Rediscovered famous Berlin lode gold mines, Antioquia, 
Colombia, designed mine with four levels. stamp mills, cyanidation 
plant, and managed mine for four years. 

33. GOLD/SILVERa Purchased and op~rated famous Coqueta lode gold 
mine, including Pipinta lode, Pascuallto and Opirama gold placers 
in Caldas State, Colombia. Designed mine openings. installed 
top slicing and stopes, designed stamp mill with tables and 
cyclones. Designed heap leaching circuit and personally managed mine 

. and sales for six years. Sale of concentrates to European markets. 

34. GOLD: Evaluations of two major gold-silver districts in 
Sonora and Chihuahua, Mexico, including operating small mines. ' 

35. GOLDa Evaluation of numerous gold properties in three gold 
districts of Costa Rica for separate clients. 

36. COPPER. Leased and evaluated two large skarn copper-base 
metal properties in Tolima. Colombia. one mine remains in operation. 

37. CHROMIUM, NICKEL, ASBESTOS a Evaluations of these mines in 
Colombia . 

ADT 
7/87-

MINERALS ASSOCIATES. INCORPORATED 
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RECENT PROJECTS IN COAL 

7912 FALL MEADOW LANE 
DALLAS, TEXAS 75248 
214·239·0507 

1. Norte De Santander, Colombia. Detailed evaluation. reserve 
estimates for 5 metallurgical coal seams, investment analysis. audit 
of P & L statements in Spanish, pro forma. cost and profit analysis, 
engineering evaluations of proposed truck, rail-narrow gage and 
ocean transport. on-site inspections, negotiations for acquisition 
of operating mines and 247,000 acres of coal concessions covering 
the Marurin Coal Company. the largest privately held coal properties 
in South America for a West Coast company. Evaluations of their 
mines, coke ovens and product line. Coordination of independent 
study conducted on-site by Kaiser Engineers. Testimony in US 
Federal Court and language translation of procedings regarding 
litigation by owner in lease contracts and options to purchase and 
exploit. 

2. Santander, Colombia. Similar study as above for same client. 
Study involved the operating Carare Steam Coal mine of 12 concessions, 
new washing and preparation plant and market analysis. Negotiations 
with their labour union and design of new mine entries. 

3. Santander & Cesar States, Colombia. Evaluations and coal . 
reserve projections based on drilling programs of the San Vicente 
De Chucuri Coal Concessions and the "Jagua" Coal property for the 
owners. Geological correlations prepared for unmapped area for 6 
seams. 

4. Antioquia, Colombia. Detailed engineering and geological 
study of the Rio Man and Rio Bijao Coal concession areas, approx­
imately 90,000 acres each of virgin unmapped coals with at least 15 
seams. Prepared river barge transport study and conducted extensive 
field sampling program. 

5. El Choco, Colombia. Prepared first technical description of 
a newly discovered coal deposit in the Choco jungle of Colombia, 
feasibility study regarding the possibility of strip mining of 
thick coal, belt transport and construction of a new port facility 
on the Pacific coast in an area having 500··/yr annual rainfall. 

6. Central Colombia, Evaluations made of a majority of the 
operating privately held properties in Boyaca, Cundinamarca. El 
Valle, Caldas, Tolima and Risaralda states for various clients. 

7. Honduras I Examination and eValuation of a broWn coal depos'i t 
for captive use in a proposed portland cement plant for an indep­
dent oil company. 
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RECENT PROJECTS IN COAL - PAGE 2 

8. Undesignatedl Translation and rewriting of Spanish version 
of company private report covering a major new coal discovery by a 
major Latin American engineering firm. 

UNITED STATES 
1. West Virginia I Evaluation of 16.000 acres leases and fee 

land. operating mine of 20.000 tons/mo. Pocahontas No.3 seam. 
12 total seams examined. 2 unit train and 2 preparation plant 
facilities. for acquisition by client. Prepar(j report for 
bank loan of $7 million including cash flow pro formas. program 
of operations, ·management review and recommendations for current 
·and future operations. mining plan. Assisted in negotiation. 

2. Alabama: Reserve estimations, investment feasibility. selection 
and purchase of equipment. personnel selection, weekly contact and 
reporting. accounting and payroll payments. management of investor 
interests in the Bluff seam. Mine now mined-out. 

3. Colorado: Evaluation of the cash value of a major royalty 
interest in a mine operated by Westmoreland in Gunnison County. 

4. Colorado: Evaluation of the feasibility of reopening of an 
old mime in El Paso County for an oil company in Dallas. 

5. Colorado: Evaluation and net worth valuation of a producing 
deep mine in Rio Blanco County for bank loan purposes for a major 
banking institution in New Mexico. 

6. Georgia: Overview study of 12,000 acres of coal mineral 
rights that were later acquired by an English investing group. 
Properties under development for strip mining and exporting coal 
from the Dade seam. 

7. KentuckYI Overview, ·mine design, mine development schedule 
for $2.3 million for personal tax shelter investment in 1200 acres 
of Hazard No. 8 seam in Leslie County. 

8. Kentucky I Management of exploration drilling program, face­
up trenching. reserve calculations fo~ 75.0 acres of Lily seam, Clay 
County. that was purchased in fee simple by an investment group. 
Evaluations of oil & gas made on same property later. 

9. KentuckYI Review of 365 acres Peach Orchard seams in Magoffin 
County, formal report on reserves, mine facilities. cost projections, 
and feasibility for acquisition by a New York investment under­
writer. 

10. Kentucky I Exploration and report describing reserves in 7 
seams on 500 acres near Artemus, Knox County for an independent oil 
operator. 

MINERALS ASSOCIATES. INCORPORATED 
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RECENT PROJECTS IN COAL - PAGE ) 

11. Kentucky. Evaluation of a major operating mine for acquisition 
in Breathitt County. 

12. Kentucky. Evaluation of 240 acres of strippable coal reserves 
in Butler County, report for investor consideration • 

1). Utah. Preparation of an offering report describing reserves 
and potential of properties adjoining the Swisher Mine in Carbon 
County. 

14 • . Utah. Evaluations of major coal sections in the Thompson­
Cisco area of Grand County for a major New Mexico Bank • 

lS. Utah. Calculation of in-place value of 7 sections that off­
set operating mines of US Steel and Kaiser in Sunnyside area, Emery 
County for Bank loan purposes. 

16. Wyoming: Evaluation report, field study on coal potential for 
two state sections near Hanna. 

17. Wyoming: Evaluation of state leases in the Meeteese coal 
field, Park County for 5 commercial seams. Properties under 
development. 

18. Virginia I Evaluation. of 290 acres of Kelly seam, Wise County, 
preparation of technical report used in $2.7 million tax shelter 
offering • . 

19. Virginia: Evaluation of )000 acres Norton No. 8 seam, Wise 
County, computation of reserves, mine layout to include S producing 
gas wells within deep mine, conferences with state authorities 
on pillow dimensions. Report demonstrates $).2 million mine 
development schedule for tax shelter purposes. Frequent mine 
inspection trips and reports to investors. 

20. Tennessee. Coal reserve study, recommendation and supervision 
of exploration ·drillings in Jellico. Blue Gem and Swamp Angel seams, 
Scott and Campbell Counties involving feasibility for purchase of 
$11 million "Ketchen Lumber Coal Lands", 25,000 acres of undeveloped 
reserves for a major East Coast firm. Report describes 7 economic 
seams and three operating mines on leased portions. 

21. Tennessee. Acquisition feasibility and valuation study for 
bank loan purposes of )2,000 acre Warton tract. Hamilton, Rhea and 
Bledsoe Counties. Field mapping of Nelson, Sewanee, Richland, 
Lantana, and Morgan Springs seams. 

22. Tennessee. Valuation study of coal reserves and surface, 
presented in Pederal Court testimony as an expert witness on 
24,000 acre Gardner ~ract, Rhea and Bledsoe Counties. Eight 
coal seams evaluated based on drill data • 

MINERALS ASSOCIATES, INCORPORATED 
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RECENT PROJECTS IN COAL - PAGE 4 . 

23. Tennessee. Design of two deep mines and one strip mine, 
based on 70 drill holes, in the Dade and Aetna seams on 29,000 
acres of coal leases for an independent coal company having 
international ownership. Prepared bank loan feasibility study of 
reserves, mine and washing plant. 

24. Tennessee: Over-view report on reserves-management of a 
deep mine, washing plant, tipple and coal yard with ~it train 
facility for $6 million bank loan consideration for independent 
coal operator. 

25. Tennessee: Study of coal reserves, mine installations, cost 
analysis, income pro forma, projections for incremental income and 
tax consequences from expansion of a major drag line operation in 
Scott and Campbell Counties. Seams mined were River Gem. Blue 
Gem, Swamp Angel and Jellico. Later evaluation of operating costs 
for train tipple acquisition financed by major oil shale company. 

26. Tennessee: Management of exploration, reserve computation. 
strip mine design, supervision of mine installation-permitting of 
300 acres Sewanee seam coal. Grundy County. Design of IRS accepted 
mine development expenditure schedule for $2.3 million tax shelter 
program. Direct mine management for three years. 

27. Tennessee: Preparation of a regional coal study and review 
of coal reserves available in the Southern Tennessee Coal Field 
south of the Crossville-Ozone fault system that could be transported 
by existing river barge facilities. Study prepared for a client 
that acquired major coal holdings in the study area. 

28. Tennessee. Study of a five county regional coal potential for 
and English client seeking metallurgical coal for export. 

29. Tennessee: Operations pro forma. income projections for 
6000 acre Fentress County coal property in the Wilder seam. 

30. Tennessee. Screen property submittals. selected and negotiated 
lease on 1500 acres coal lands in Campbell County for investment 
group. Designed strip mine. mine development expenditure schedule 
and managed contract miner. 

31. Tennessee: Designed and supervised drilling program for reserve 
confirmation on 200 acre permit in Nelson seam. Marion County. 
Drilling confirmed suspected faulting and error in seam designation 
by previous operator. 

ADT 7/87 
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:1 .. MINERALS ASSOCIATES. INCORPORATED 

;'.1 900 LADDER TRAIL 
SIGNAL MOUNTAIN. TN 37377 
615-886·225 , 

7912 FALLMEADOW LANE 
DALLAS . TEXAS 75248 
214·23s-Q507 
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REFERENCES 

(Petroleum Consultants) 
1200 Lincoln Center South 
Dallas. Texas 
Mr. Dean Fellows-Partner 
Dr. Ri chard h:'.1ehart-Partner 

BUTTES RESOURCES. INCORPORATED 
(Intern'l Petrole~ & Minerals Co.) 
Mineral Division 
P.O. Box 1300 
Moab. Utah 84532 
Mr. Robert Norman-Manager 

FIRST REPUBLICBANK CORPN. 
(Successor To Republic & First Banks) 
First International Building 
Dallas. Texas 75201 
Mr. Eldon Howard-Mang. Fin. Acctg. 

L. J. BENJAMIN & CO., INC. 
(Financial Planning Specialists/ 
Stock Broker-Dealer, Memb. Nat. Assn. 
Security Dealers) 
449 South Oyster Bay Road 
Plainview. N.Y. 11803 
Mr. Leo J. Benjamin-President 

FINANCIAL MANAGEMENT CORPN. 
1806 Highmeadow Cove. Suite A 
Carrollton. Texas 75006 
Mr. Floyd Smith-Principal 

GEM MINING CO., INC. · 
(Independent Coal Mines-Owners) 
P.O. Box 480 
Jellico, Tennessee 37762 
Mr. Joe Don Cox. Owner 

CARBONES DEL CARARE LTDA. 
CARBONES DE MATURIN LTDA. 
(Largest Indep. Coal Operator in 
Colombia, South America) 
c/d Sr. Rafael Nunez D. S.S-M. 
Piso 5, Carrera 15 No. '7-15 
Bogota. Colombia, South America 
Dr. Rafael Nunez Y Cia. 
Principal & Owner 

ADT 
3/87 

OIL OPERATIONS. INCORPORATED 
(Independent Oil Operator) 
P.O. Box 227 
Salyersville, Kentucky 41465 
Mr. Arnold Rice-Principal 

PURVIN & GERTZ. INC. 
(Intern'l Chem. Eng'n Consultants) 
Dallas & Houston, Texas 
Mr. Jimmy Walker-Retired Partner 
11,702 Windover 
Hpuston, Texas 77024 

MIDWEST INVESTMENT CORPN. 
(Indep. Oil Operator-Kentucky) 
980 Avondale 
Cincinnati, Ohio 45229 
Dr. Eli Schneider-President 

UNIVERSITY OF IDAHO 
Department of Business Management 
1910 N. University Drive 
Boise, Idaho 8'705 
Dr. Chs. Phillips-Dept. Head 

DE GREIF' Y COMPANIA, ABOGADOS 
(Internalional Attorneys) 
Carrera SA No. 35-11 
Bogota, Colombia, South America' 
Dr. Gustavo De Greiff-Principal 

ASOCIACION COLOMBIANA DE MlNEROS 
(Colombian Mining Association) 
Apartado Aereo 874 
Medellin, Antioquia, Colombia 
Dr. Joaquin Londono-Presidente 

KOCHEY COMPANY USA 
Engineering Consultant to the 

Chinas) 
Dr. C.H. Tsai- President 
56-24 199TH Street 
Flushing, N.Y. 11365 (USA) 

COX COAL COMPANY 
(Coal Mining Company-Tenn. & Ky.) . 
P.O. Box 90 
Jellico, Tennessee 37762 
Mr. Robert Cox-Principal 
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