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SUMMARY 

The JACK claim group is located at Latitude 51°54'N, 

Longitude 117°08'~, NTS 82N/14E, approximately 60 kilometres north 

of Golden in the Golden Mining District, B.C. The property consists 

of 8 claims totalling 121 units. 

The principal JACK claim is underlain by bedded sediments of 

Upper Cambrian and Ordovician to S,ilurian age. These units form 

part of the east dipping limb of the Cockscomb anticline which is 

thrust easterly over Upper Devonian on the west dipping Mons fault. 

The relatively small kimberlitic diatremes do not appear on regional 

scale maps. Their nature, composition, relationships to bedded 

sediments, structure and ecomomic significance require detailed 

study . 

The JACK pipe is one of a series in a north-northwesterly 

trending belt of diatremes which crop out over a distance of 40 to 

50 kilometres in the Rocky Mountains. Mantle materials incorporated 

in some of these pipes indicate that they are true kimberlites. 

Diamondiferous kimberlites contain abundant specific mantle derived 

indicator minerals which formed under similar physical conditions 

as diamonds. These indicator minerals include pyrope garnet, 

picroilmenite, chromite and chrome-diopside of a narrow range 

of compositions. These materials are diluted in the pipes by 

addition of extraneous material from the wall of the pipe all the 

way to the ,surface. Microdiamonds also occur in much smaller 

quaqtities than other indicator minerals but may also be detected 

in bulk samples. 
I 

Diamonds in ore grade material occur in concentrations of only 

0.25 carats per ton, or 1 part diamond to 20 million parts waste rock, 
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or 0.00000005 percent. There is much greater probability of detect- 

ing indicator minerals than microdiamonds in bulk samples so indicator 

minerals are extremely significant for determining whether or not a 

kimberlite may be diamondiferous. 

The exposed portion of the JACK kimberlite diatreme is thought 

to represent the uneroded top of a semistratified collapse breccia 

overlying the less diluted main kimberlite pipe. Units within the 

upper breccia portion have been identified as sandy marls, kimberlitic 

tuffs and kimberlitic dykes. 

Bulk sampling has proven the JACK kimberlite diatreme'to be 

diamondiferous. Treatment of seven bulk samples from the upper 

breccia portion of the kimberlitic diatreme produced 33 pyrope garnets, 

48 ilmenites and 15 chromites of favourable composition consistent 

with diamondiferous kimberlite pipes. More significantly, one 29.50 kg 

bulk sample of sandy marl from the kimberlitic breccia produced an 
-8 

excellent quality octahedral microdiamond weighing 37,320 X 10 

carats. The large size of the diatreme is empirically very favourable 

for economic concentrations of diamonds as compared to diamond 

producing pipes elsewhere. The kimberlit~ pipe field is located where 

there is thickening of the earth's crust which is also a condition 

favourable for diamond exploration. 

The less diluted main-pipe below the collapse breccia is the 

structure in which diamonds may occur in sufficient quantity to 

constitute ore. The shape, size and precise location of this pipe 

must be determined. The positive indication of diamondiferous 

kimberlite through recovery of indicator minerals and the microdiamond 

justifies a core hole-bulk sampling to locate and test the main p?pe 

for quantity and quality of diamonds. The proposed program will be 

a high cost high risk procedure but if successful the rewards could 

be large. 
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Detailed geologic mapping of the kimberlitic breccia with 

provision for geophysical surveys is required to assist in deter- 

mining the position of the main kimberlitic pipe below the collapse 

breccia prior to drilling. Additional bulk sampling on surface is 

suggested in conjunction with geologic mapping. 

Two core holes, 2000 feet each, are required to intersect 

and test the kimberlite pipe below the collapse breccia. 

Taking into account the high cost logistics of high elevations 

and rugged terrain and the specialized procedures and equipment 

necessary for core drilling, bulk sampling and processing,the cost 

of the first stage of this project is estimated to be $515,000.00. 



JACK PROPERTY PROGRAM-ESTIMATED COST 

GEOLOGICAL MAPPING AND GEOPHYSICAL SURVEYS 

11 Geologist and helper 15 days @ $350.00/day 
mapping and sampling 

21 20 bulk samples @ $600.00/sam~le 

31 Mountaineer 7 days @ $150.00/day 

41 Geophysical survey, allow 

CORE DRILLING 

11 Core 4000 ft @ $40.00/ft including bit costs 
waterline heaters, fuel, 2 skids 

21 Mobilization and demobilization..$4,000.00 
16 hrs with 2041 @ $1,40O/hr 22,400 .OO 
including fuel 

31 Water supply, 2 pumps and high pressure hose 10,000 .OO 

41 Helicopter move 3.5 hrs with 2044 @ $1400/hr 4,900.00 

51 Transportation cost to and from road end 10,000 .OO 

61 Geologist and helper 20 days @ $350/day 10,500.00 

71 Core sample preparation 250 samples @ $600.00 150,000.00 

CAMP - 
Camp costs including propane, diesel fuel 10,000.00 

Support 9 men @ $50.00/day 30 days 13,500.00 

Helicopter 20 hrs @ $550.00/hr 11,000.00 

REPORT PREPARATION 

Petrographic services, detailed core descriptions, 15,000.00 
SEM analyses and report 

Assessment by diamondiferous kimberlites specialist 10.000.00 

Contingencies 45,400 .OO' 

$515,000.00 - 



REPORT ON 

GEOLOGICAL AND HEAVY MEDIA GEOCHEMICAL SURVEYS JACK CLAIMS 

Golden Mining District 

INTRODUCTION 

TERMS OF REFERENCE 

Gower, Thompson and Associates and K.E.Northcote and Associates 

werecontracted by Dia Met Minerals Ltd. to examine the JACK claims, 

review and substantiateavailable data, prepare a geological-geo- 

chemical report assessing these data and outline a program to test 

the diamond potential of the Jack kimberlitic breccia pipe. This 

work was done during the period January 15 to April 30, 1983. Gower 

and Northcote, in company with C.Fipke, examined a portion of this 

property by helicopter landing April 3, 1983. Deep snow conditions 

prevented detailed geological study but one kimberlitic outcrop was 

examined and sampled and insight into size and nature of the kimber- 

litic structure was gained. Logistical problems of access and 

conducting geological, geochemical, geophysical and drilling programs 

on the JACK claims became apparent. 

LOCATION, TOPOGRAPHY, ACCESS 

The JACK claim, the principal claim of the group, is located 

Latitude 51°54'~, Longitude 117°08'W, NTS 82N/14E in the Golden 

Mining Division. This claim straddles the ridge leading southeasterly 

from Lens Mountain, approximately 60 km in a direct line north-no$th- 

westerly from Golden, and 4.5 km west of the B.C.-Alberta border. 

The claim group extends approximately 10 kilometres from the JACK 1 
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claim in the north to the FRANK 1 claim in the south and spans 

approximately 5 kilometres at its widest point. 

The topography is extremely rugged and hazardous. Parts of 

the claims on both sides of the ridge are under glaciers and perennial 

snow cover with exposed precipitous slopes and cliffs. Elevations 

on the property range from 1000 metres (3350 ft) at the south edge 

of the FRANK 1 claim to approximately 3000 metres (9700 ft) on the 

principal JACK I claim. See Figure 2. 

The claims are accessible by helicoper from Golden. There 

is reported to be road access to within 7 kilometers of the property. 

Middle to late summer affords the best opportunity for mineral 

exploration but portions of the claims area requires experienced 

climbers to establish safe routes and to carry out effective mapping 

and sampling programs. Freezing conditions can be expected even in 

the summer months. 

CLAIM STATUS 

The JACK property is comprised of recently staked JACK 1 ,  

STEW 1, STEVE 1, HUGO X, MARLENE V, CHUCh 1, FRANK 1 and JOHI; 1 

four post contiguous mineral claims totalling 121 units. See Figure 2. 

After the property was visited by Northcote and Gower the new 

JACK 1 20 unit claim was staked over the former 9 unit JACK 1 claim 

and the seven additional contiguous claims were located. The claim 

posts have not been examined to confirm accordance with the Mineral 

Act. Legality of the claims is the responsibility of Dia Met 
I 

Minerals Ltd. 



TABLE I 

JACK PROPERTY CLAIM DATA 

NAME UNITS RECORD NO. RECORD DATE EXPIRY DATE 

[JACK-1 (former) 9 

JACK 1 2 0 
STEW 1 . 20 
STEVE 1 2 
HUGO X 20 
MARLENE V 6 
CHUCK 1 15 
FRANK 1 20 
JOHN 1 18 

Sept. 5, 1980 

June 2, 1983 
June 20, 1983 
June 20, 1983 
June 20, 1983 
June 20, 1983 
June 20, 1983 
June 20, 1983 
June 20, 1983 

New total 121 units 

* Information provided by Gold Commissioner, Golden Mining Division, 
Golden B.C. 

BACKGROUND INFORMATION 

Geological Environment of Diamond Deposits 

Diamonds are found in extremely low concentrations as accessory 

minerals in kimberlite rocks and in fluvial and beach deposits. 

The Finsch Kimberlite in South Africa for example, which is one of 

the most profitable diamond mines in the Western World,has extremely 

low diamond concentrations of only the order of one part per billion 

by volume. 

Diamonds, in order to form, require very special physical- 

chemical conditions found deep in the earth's outer mantle at I 

depths exceeding 200 kilometers. Diamondiferous kimberlites may 

form in deep seated fracture systems where partial (H,O, CO,) 



volatile pressures provide an explosive mechanism to quickly 

transport the diamonds to the earth's surface. If the partial 

pressure of the volatiles exceeds the confining pressure the partial 

melt would move towards the surface in a series of explosive bursts. 

Rapid passage results in minimum corrosion and reaction while the 

diamonds pass through zones where chemical-physical conditions make 

them unstable. Diamondiferous mantle material would be carried upwards 

and be mixed with increasing amounts and varieties of wall rock torn 

off the sides of the ever widening fracture or vent system by 

increasing explosive intensity upwards. As gaseous streaming 

diminishes there is commonly surface collapse of the cauldera and 

mixing of surficial materials with that brought up from depth. If 

tne vent area or cauldera is underwater there may be sedimentary 

infilling showing some degree of stratification. The end result 

then, is a pipe similar to Figure 3, a model devised by J.B.Hawthorne 

of DeBeers. 

Diatremes or breccia pipes are fairly common throughout much 

of geologic time. Most, however, have shallow origins and many have 

porphyry copper-molybdenum-gold-silver-tin-tungsten mineralization, 

corresponding characteristic suites of associated rocks,and hydro- 

thermal minerals indicative of a shallow origin. Systems of deeper 

origin may be nickel-rich and have corresponding Fe Mg rich suites 

of associated rocks. Kimberlite diatremes of extremely deep origin, 

although showing a great diversity of fragments incorporated on the 

way to the surface, have characteristic mineral assemblages and 

compositiong indicative of their deep origin. Similarly diamond- 

iferous pipes have a narrower range of specific assemblages of 

indicator minerals of a particular composition range which originate 

under conditions which are also favourable for formation of diamodds. 



MODEL OF A KlMBERLlTE PIPE 

Hawthorne 
Figure  3 
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There is not complete agreement among petrologists specializing 

in kimberlites regarding what constitutes kimberlites and diamond- 

iferous kimberlites. In general, however, kimberlite is characterized 

by inequigranular texture (porphyry/breccia) and mineral components 

dominated by olivine. There may be large fragments and smaller 

groundmass grains of olivine and phlogopite. The effects of carbon- 

ation and serpentinization are characteristic and there may be large 

patches of carbonation and serpentinization in the groundmass. Macro- 

crystal pyrope-rich garnet and ~icroilmenite grains are ofteu..abundant 

On a finer scale the textures and chemistry of groundmass spinels 

and ilmenites also characterize kimberlite. Reaction relationships 

between early crystals and kimberlite melt are prominent. In diamond- 

iferous kimberlites these indicator minerals have characteristic 

compositions and are far more abundant than microdiamonds and macro- 

diamonds and their presence is of extreme significance in exploring 

for diamonds. 

Kimberlites are undersaturated rocks with a silica content near 

or below 33 Wt%. Alumina and titanium contents are high for ultra- 

mafic rock whereas total iron is about average. Compared to other 

ultramafic suites, kimberlites have a high alkali content, are volatile- 

rich; H,O often greater than 7,5 wt% and CO, is high,3 wt% and variable. 

The large P,.L content 0.5 to 1.0 wt% is similar to granite. - 5 

In addition to primzry upper mantle materials, such as eclogites 

(garnet, clinopyroxene, orthopyroxene and olivine) which originated 

where diamonds formed, large quantities and wide ranging varieties 

of extraneous material torn from the sides of the ever widening 

 pip^ are incorporated into the kimberlite during its upward passage. 
I 

The composition of this extraneous material is dependent upon the 

rock succession traversed by the pipe and may be quite different 

from one locality to another. 



EXPLORATION FOR DIAMONDIFEROUS KIMBERLITE DIATREMES 

Aids in locating kimberlites pipes in areas devoid of vegetation 

include Landsat imagery, aerial photographs or aerial reconnaissance. 

Testing of stream sediment bulk samples for indicator minerals may 

assist in locating pipes in covered areas. In certain cases, 

dependent upon differences in lithologies, certain sensitive geo- 

physical methods may be utilizes. 

However, once a kimberlite pipe is discovered determination of 

whether or not it is diamondiferous and economic becomes both 

arduous and costly. The concentration of diamond in a rich kimberlite 

ore (e.g. at the Premier pipe in South Africa) is approximately one 

carat per ton (0.2 gmlton) or one part diamond per 4.5 million parts 

of waste rock which constitutes a grade of approximately 0.00000022 

percent. Average kimberlite ore runs about 0.25 carat per ton or 

approximately one part diamond per 20 million parts waste rock 

(0.00000005 percent) (McCallum and Mabarak, 1976) 

Although it is not unknown, the probability is extremely low 

that a macrodiamond will be found during reconnaisssance exploration. 

Microdiamonds which are minute crystals or fragments occur in greater 

abundance, provide a greater but still low probability for detection. 

Therefore exploration and evaluation of diamond potential of kimber- 

lite pipes is carried out by explokation for and analysis of indicator 

minerals. These indicator minerals include pyrope garnet, chrome 

diopsides, picroilmentites and chromite. The presence of certain 

elements and element ratios in the indicator minerals are indicative 

of diamondif erous potential of pipes. 

I 

Other considerations include size of a kimberlitic pipe. There 

appears to be some empirical relationship between size and production 



capability. The larger a diamondiferous pipe is the greater the 

potential for production is considered to be because the larger 

pipes appear to have higher concentrations of diamonds. AppendixB 

is two pages from Diamonds, by Eric Bruton, which graphically shows 

size relationships among kimberlite pipes 

Pipe fields which have intruded thin crustal areas are 

thought to have less production probability than those penetrating 

thicker crustal areas. 

There are a large number of kimberlite pipes known in North 

America and many of these are diamondiferous. Ofthese, other than 

the Jack, three are regarded as having economic significance. These 

are the Prairie Creek pipe in Arkansas (located in a park), the 

Batty pipe on Somerset Island N.W.T. ( De Beers), and the Sloan 

pipe in the Rocky Mountains of Colorado ( Superior Oil). These 

were discovered where there had been no previous reports of diamonds 

being found. 

EXPLORATION FOR DIAMONDS IN BRITISH COLUMBIA 

One of the earliest reports of discovery of diamonds in British 

Columbia is recorded by C. Camsell, 1914. He reported a diamond 

identified in ultrabasic rocks of the Tulameen ~istrict? Since that 

time much has been learned and reported regarding the origin and 

occurrence of diamonds. 

Exploration for diamonds in B.C. was stimulated by renewed 

interest in diamondiferous terrains and discovery of new diamond- 
I 

iferous kirnberlitic breccia pipes elsewhere in North America, 

particularly with the Mountain diatreme Northwest Territories and 

the Sloan pipe in Colorado. Cominco began actively exploring for 

* The diamond reported here was subsequently identified as spinel 
by S.E.M. analysis by Arvid Lacis, U.B.C. (Fipke, personal communication) 



diamondiferous pipes in the B.C.-Alta. Cordillera about 1976. 

Concurrently or subsequently other companies including Falconbridge, 

Superior Oil, Serem, Dupont, Anaconda, Exxon, Amax and peripherally 

De Beers became active in exploration for diamonds in the cordillera. 

Junior companies including Petragem and C.F.Minerals Research Ltd. 

also began active exploration for diamonds in B.C. at about this time. 

During the past several years C.F.Minerals Research Ltd. has 

been actively conducting geological reconnaissance, heavy media 

stream sediment and rock geochemical surveys in the Rocky Mountains. 

This has lead to discovery of a number of kimberlite pipes including 

the Jack and Mark. The JACK and MARK claims were staked in 1980 and 

rock sampling and processing procedures outlined below proved the 

Jack and Mark kimberlite pipes to be diamondiferous. Dia Met Minerals 

Ltd. was formed as a vehicle to fund exploration to test economic 

viability of these pipes. 

GEOLOGY OF THE JACK CLAIMS 

The regional geology in the vicinity of the principal JACK claim 

was mapped on a scale of 1 inch to 4 miles by J.O.Wheeler, 196:. 

The bedded carbonate-shale stratigraphy and structure of the area is 

therefore well documented. The relatively small kimberlitic diatremes, 

however, do not appear on re~ional scale maps. Their nature, 

composition, relationships to bedded sediments, structure and tneir 

economic significance require detailed study. 

The principal JACK claim is underlain by bedded sediments of 
I 

Upper Cambrian to Ordovician and (?)  Silurian age; consisting mainly 

of limestone, limy slate, intraformational limestone-breccia, 

conglomerate overlain by dolomite. These units form part of the 
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east dipping limb of the Cockscomb anticline which is thrust easterly 

over Upper Devonian on the west dipping Mons fault. See Figure 4, 

Geology Map and Cross Section after J.O.Wheeler, 1962. 

The Jack pipe is one of a series of north northwesterly trend- 

ing belt of diatremes which crop out over a distance of 40 to 50 

kilometres into Jasper Park. Some of the pipes contain chrome 

diopside, phlogopite and peridotite nodules, brecck fragments of 

sedimentary and gneissic basement rock, nodular chrornite and magnetite 

and rounded serpentine autoliths. These traits classify the pipes 

as true kimberlites. 

The Jack kimberlite pipe is indicated on Figure 5. Its 

dimensions are partly obscured by snow and glaciers. The minimum 

dimensions of the Jack kimberlite pipe breccia are estimated by 

Fipke and Blusson to be 600 yards by 550 yards or about 54 acres. 

Assuming the small kimberlitic exposure i n  the ice field on south- 

west side of the ridge is part of the main pipe estimates of the 

total area are in the order of 50 to 65 acres. An unknown amount 

of the pipe may be covered by the glacier on the northeast side of 

ridge. If these dimensions are correct, according to E.Brutonls 

classification, 1978, the Jack pipe would rank atleast the 10th 

largest kimberlite ~ i p e  in the world. This is larger than the 

Russian pipes and is only exceeded in size in South Africa by 

the Premier Mine pipe. 

The exposed portion of the Jack kimberlitic diatreme is 

thought to represent an uneroded top of a semi-stratified subaqueous 

collapse breccia overlying the less diluted main pipe portion of 
1 

the kimberlite pipe. See Figure 3. The size and composition of 

clasts are extremely variedrangingfrom minute grains forming the 

breccia matrix to large clasts several tens of metres across. 
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This figure, provided by Dia Met blincrals Ltd 
sllows the approximate outline of the Jack t I. P L A N E  O F  F ' l l O T O  diatreme and' the outline of former JACK 
and CHARLENE claims. 
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Units within the Jack kimberlitic breccia have been termed sandy 

marls, kimberlitic tuffs and kimberlitic dykes. See Figure 6. 

Study of two thin sections of the Jack breccia by Hugo Dummett 

a diamondiferous kimberlite specialist with Superior Oils Minerals 

Branch, Tucson, are summarized here: 

H.D. #l  sample indicates a tuff or similar fragmental rock 

with high perlitic dacite glass fragment content and less 

abundant fragments of marly sediment or microgranular lime- 

stone with a scattering of basic andesitic fragments. The 

glass has been epizonally altered to sericite. 

H.D. #2 sample is described as a crudely layered sandy marl 

sediment with a fine grained calcareous matrix containing 

rounded quartz clasts with numerous rounded to subrounded 

xenoliths of marl, cherty to sandy marl, siltstone and argillite. 

The quartz grains have developed fibrous tails that mingle 

with foliae of sericite. Argillic fragments are also converted 

to foliated sericite. The calcite has recrystallized in cherty 

or sandy sediments but may also remain very fine grained in 

pure carbonate xenoliths. 

Jack f l  bulk sample, represented by H.D. t 2 ,  produced the micro- 

diamond of Figure 7 and indicator minerals listed in Table 11. 

Thin sections described by Northcote for Jack /I3 and /I4 localities 

indicate similar findings as for H.D. #2 .  Northcote's descriptions 

form a separate petrographic report. Most of the matrix and clasts 

have a high,carbonate and/or sericite content but dilutely dispersed 

among this material may be basic lithic fragments and exotic mineral 

grains presumably from a deeper crustal mantle source. It should be 

noted that because of the extreme dilution factor in diatremes anh 

the small sampling area available in thin sections it would be most 

fortuitous to observe indicator minerals and almost unbelievable. 



to observe microdiamonds in random thin sections. Table I1 

lists indicator minerals obtained from processing approximately 

30 kg of material from each of 7 samples from the Jack diatreme. 

The structural controls for emplacement of the Jack kimberlitic 

diatremes is presently not known. Mapping the geology of the general 

area and detailed mapping of the diatreme should provide a better 

understanding of age and mode of emplacement. 

Fipke notes that a number (2O-t) of kimberlitic diatremes 

elsewhere in the southern B.C.-Alta. Cordillera have some spatial 

relationship to northeast and north northwest trending major 

fracture zones. The possible relationships between kimberlitic 

diatremes and late northeast and north northwest structures suggests 

that the great thickened mass of Rocky Mountain stratigraphy thrust 

on the cratonic basement during Late Jurassic to Tertiary times 

caused basement subsidence and breakage on preexisting northeast and 

north northwest basement structures. The breaks may have allowed 

kimberlitic mantle derived magma in several instances to explosively 

penetrate the crust thickened by approximately 6 miles of dverthrust 

sediments. (Fipke, personal communication) 

Recent seismic data, reported by Price, 1980, indicate that 

the crustal thickness north and east of Golden to be the thickest 

in B.C., 50 to 55 km to the Mohorovicic discontinuity, and compares 

well with the Sloan area, Colorado. Because formation of diamonds 

apparently necessitiates 70 K bars of pressure or 200 km of depth 

(Gnnsdy, 1968,p196) the Sloan diamonds must have formed in the 

plastic mantle below 200 km even though the crust in the vicinity 
I 

is 50 km thick. A similar situation is envisaged for the Jack 

diatreme. 



EXPLORATION FOR DIAMONDS, JACK CLAIMS 

In order to determine the potential for presence of diamonds in 

the Jack pipe, 7 bulk samples of kimberlitic rock, weighing 

approximately 30 kg each, were collected from outcrops. Dr. Paul 

Lurie, Falconbridge Metallurgical Laboratories, Thornhill, Ontario, 

subjected these samples to a series of treatments in order to separate 

indicator minerals (pyrope-garnet, ilmenite, chrome diopside, chromite) 

and rnicrodiamonds. 

The indicator minerals are separated by a combination of 

crushing, milling, heavy liquids and a variety of magnetic separations. 

These minerals are identified microscopically and compositions deter- 

mined by microprobe. Separation and detection of microdiamonds re- 

quires a similar procedure coupled with acid digestion and fusion. 

The minerals surviving fusion are zircon and moissanite, which may 

be etched, and microdiamonds which are relatively unaffected. Micro- 

diamonds are detected by optical properties and may be confirmed by 

scanning electron microscope. 

Treatment of the 7 bulk samples of kimberlitic rock produced 

the indicator minerals listed in Table I1 of favourable composition 

for diamondiferous kimberlite. See Appendix A. 



TABLE I1 

INDICATOR MINERALS WITH COMPOSITIONS 

CONSISTENT WITH GENETIC RELATIONSHIPS 

TO DIAMONDIFEROUS KIMBERLITE PIPES 

SAMPLE NO GARNET (PYROPE) ILMENITE CHROMITE* 

Jack 1** 13 18 - 
Jack 2 5 14 - 
Jack 3 ------------------- NR ------------------------------- 
Jack 4 1 1 3 
Jack 5 2 9 3 
Jack 6 8 4 9 
Jack 7 4 2 - 

*Chromite of this composition is also found in alpine ultramafics 

**Jack 1 produced the microdiamond, Figure 8. 

Treatment of about 30 kg of bulk sample,Jack 81, resulted in 

recovery of one octahedral microdiamond of good quality weighing 

37,320 X carats. ( See Figure 8) Discovery and authenticity 

of the Jack microdiamond are well documented by specialists in 

diamond exploration, the mineralogy and petrology of diamondiferous 

kimberlitic pipes. Notable among these investigators are Dr. Paul 

Lurie, S.W. Marsh of Falconbridge and Hugo Dulnmett of Superior Oil. 

Documentation of the Jack microdiamond by scanning electron micro- 

scope (SEM) and micrographs is found in company reports by Superior 

Oil and Falconbridge Nickel Mines Limited. Although there is always 

some possibility of the Jack microdiamond being a laboratory 

contaminant this possibility is remote; nor do I have reason to 

believe the microdiamond originated other than from the sample 

from which it is said to have been recovered. I 



Orientation A 1 4 0 X  Orientation B 1 7 0 X  

1 1 8  Jack 1 

500s 

49 Big tlnrk l.owcr West 
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Figure 7 SE?1 Micrographs of Microdiamonds 

recovered from Jack and Big Mark Lower West pipes. The micro- 
diamonds weigh 37,320 X 10-8 and 15,820 X 10-8 carats respectively. i I 



Plate 

Plate 12 

Figure 8 

LvaP-rY - - . p - d  

JACK MlCRODIAMOND S c a l e 1 0 0 u  , 
37,320 X carats. Scanning Electron Microscope Micrographs 

Note partly removed gold film placed on microdiamond to aid 
in SEM analysis. 



As a, further check on authenticity the Jack microdiamond was 

analyzed by SEM and micrographed by Arvid Lacis of Bacon and 

Donaldson and Associates Ltd. Vancouver, B.C. in the presence of 

Northcote. The resulting SEM micrographs, Figure 8,can be compared 

to SEM micrographs by Superior Oil, Figure 7 SEM charts, Appendix C, 

show the conductive gold coating which was put on the microdiamond 

and traces of surface silica contaminants. but no other elements 

greater than atomic number 12. Octahedral habit, optical properties, 

atomic number less than 12 indicate diamond, and micrographs indicate 

it is the same microdiamond described by Superior Oil-Falconbridge. 

CONCLUSIONS 

The exposed portion of the Jack kimberlite diatreme is be- 

lieved to be the uneroded top of a semistratified collapse breccia 

overlying the less diluted main kimberlite pipe. 

Bulk sampling has proven the Jack kimberlite diatreme to be 

diamondiferous. Treatment of seven bulk samples from the upper 

breccia portion produced 33 pyrope garnets, 48 ilmenites and 15 

chromites of favourable composition consistent with diamondiferous 

kimberlite pipes. More significantly one 29.50 kg bulk sample of 

sandy marl from the kimberlitic breccia produced art excellent quality 
-8 

octahedral microdiamond weighing 37,320 X 10 carats. 

The large size of the diatreme is empirically very favourable 

for economic concentration of diamonds as compared to diamond pro- 

ducing pipes elsewhere. 

I 

The kimberlite diatreme is located where there is thickening 

of the earth's crust which is also a condition favourable for diamond 

exploration. 



The less diluted pipe below the collapse breccia is the structure 

in which diamonds may occur in sufficient quantity to constitute ore. 

The shape, size and precise location of this pipe must be determined. 

The extremely high dilution of mantle material in diamondiferous 

kimberlitic breccia pipes and the nature of diamonds and indicator 

minerals limits exploration techniques for their detection to pro- 

cessing bulk samples on surface or in core drill holes. Special pre- 

cautions must be taken to avoid contamination of core by diamond 

drill bits. 

The positive indication of diamondiferous kimberlite through 

recovery of indicator minerals and the microdiamond justifies 

core hole-bulk sampling program to locate and test the main pipe 

for quantity and quality of diamonds. The proposed program will 

be a high cost high risk procedure but if successful the rewards 

could be large. 

RECOMMENDATIONS 

Assessment of economic potential of the diamondiferous kimberlitic 

Jack pipe requires core drilling into the pipe for depths of at least 

600 metres (2000 ft). Two vertical core holes of at least NQ size 

are recommended using bits which will not contaminate the core. 

Close to 100% recovery is required. 

The core should be photographed and described in detail prior 

to bulk sample processing. This can be done in the field or, 

preferably , in laboratory conditions. pieces of core representative 
I 

of different lithologies should be retained for further petrographic 

study . 



The remainder of the core, in lengths amounting to about 30 kg 

(or 5 metres) should be labelled and processed as bulk samples for 

indicator minerals and microdiamonds. Number and type of indicator 

minerals and number, habit, weight (carats) of any microdiamonds 

recovered should be carefully recorded for each core length and 

plotted with lithologic descriptions. 

Prior to core drilling the Jack kimberlite pipe should be geo- 

logically mapped in detail. Provision should be made for geophysical 

surveys. These data would assist in determining the position of 

the main pipe which could be anywhere under the collapst breccia. 

This information is required in order to spot the core drill holes 

more effectively. It is suggested that additional bulk samples of 

about 30 kg each should be taken, if logistically possible, on a 

fairly regular grid system crossing the pipe in two or three lines. 

These samples should be processed for indicator minerals and micro- 

diamonds. Lithologies should be carefully noted and a representative 

fragment retained for detailed petrographic studies. 

Upon completion of the drilling stage of the project these data 

should be reviewed by an independent engineer specializing in 

evaluation of diamondiferous kimberlitic pipes. 

If the first stage of exploration yields a quantity of micro- 

diamondsa more rigorous program to process bulk samples, the order 

of 50 tonnes each, may be necessary. A pilot plant to process 

these samples would be justified and adits or shafts to provide 

access for sampling would be required. 
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JAC 2 ,  R 3 GT 43.25 0.78 21 -31 2-57 8-00 0.20 18.hb 5.18 • 99.95 



BChJV-EXPLORAT I O+ F 8 * ~ 9 - K l N D A ~ U G t j S J - 2 - 3 ,  ; 383--4- 

I D  NUM OR GRN MIN S102 TI02 AL203 CR203 FEO MNO MGO CAO NA20 K20 TOTAL 

U D U r , T - 1 - f U - -  22- r 7 

JAC 2 R 5 CT 44.46 0.73 22.44 1.05-24 17.6: 4.% : • 99.83 
JAC 2 R 5 GT 43.48 1.18 20.90 1.99 9.56 0.28 18.03 5.25 . 1OO.67 
JAC 2 R 7 GT 4Q.68 0.03 22.22 0.01 28.59 0.74 3.76 5.34 . • 101 037 

/ 3 R ~ I d - - - L Q - 5 2 - - - 0  ,-33----QA33---34,Q8---0 L L U U 3  . 49.89 0.33 0.08 37.00 1.05 11 -12 
-8------- 

JAC 2 R 13 I L  • • • 99.47 
JAC 2 f? 1 1  I L  . 46.40 0.21 0.85 40.59 0.29 9.19 . . . 97 .53 
JAC 2 H 12 I L  47.22 0.20 0 40.05 0.29 9-76 • 0 .  • 98-06 

4 a r - ? - ~ 4 3 - - 4 . ~ ; 0 ~ ~ . 5 ~  '- Zr3' 
JAC 2 R 14 IL . 45.07. 0.06 0.80 50.44 0 ' 0 . l j -  96.82 
JAC 2 R 15 I L  • 47.24 0.21 0.03 40.97 1 4 6  9.28 • • • 99.19 
JAC 2 R l b  I L  • 48.14. 0.23 0.59 37-74 0.30 10.81 • • • 97-81 

I 111w-.- n -7 n n t-7-4-L . . . . 
JAC 2 F? 18 I L  • • • • 
JAC 2 19 I L  • 51 .59 0.36 0.67 33.02 0.27 13.53 • • • 99.44 
JAC 2 R 20 I L  49.86 0.30 0.73 37-39 0.30 10.87 • • • 99-45 1 1 - 2 - 4  L n 3 7  I- ---3~r9- 
JAC 2 R 22 I L  . 5 0 6 33.35 0.3; 
JAC 2 R 23 I L  • 48.06 0.10 0.07 46.74 3-04 0.17 • • 98.18 
JAC 2 R 24 I L  • 52.53 0 0.77 31.86 0.26 14.10 • • 100.18 

- - U 3 - - U I  1 a t  - A - 2 8  ! 3 A X  - - QQ- 
JAC 4 R 1 GT 41 .h4 0.09 22-46 0.25 20.10 0.39 10.56 5.39 . -1 00.88 
JAC 4 R 2 GT 43.98 0.78 20.69 2.41 7.82 0.23 19.11 5.25 . IOO.27 
JAC 4 K 3 I L  49.93 0.27 0.64 35-67 0.30 10.49 • • • 97.30 

-JAG -.A---R-- ----4--r- cw-~-1--4---1-. . 
JAC 4 R h I L  • 49.14 0.06 0.12 47.01 Q.38 0.24 • • • 96-95 
JAC 4 R 7 I L  • 49.52 0.24 0.64 34.58 0.25 11.00 • • • 96-23 
JAC 4 R 13 I L  • 48-45 0.Q3 0.02 47-00 0.38 0.28 • • . 96.17 
A-- 1-49-AF---CM-45r44---0-? • • • 

J 4 C  4 R l h  CR • 0.66 20.16 45.93 15-89 0.28 16.73 • • • 90 65 
JAC 4 R 17 CR • 0.65 19.89 45.72 15.60 0.29 17.01 • • • 99.16 
JAC 5 R 1 GT 37.40 0.02 21.90 0.07 30.49 2.90 3.28 5.87 . . 101 -93 

I A P I- ? PT 
" I  1.. L \I1 

JAC 5 R 3 GT 28.1 
JAC 5 R 4 GT 36.3 
JAC 5 R 5 GT 37.6 

c;P- 
JAC R 7 GT 37.05 0.06 24.03 0.15 26.99 0 6  10.98 1.28 • 101 020 
JAC 5 F) 8 GT 36.69 0.04 23.30 0.09 28.58 0.71 9-86 - 1.16 • 100.43 
JAC 5 R 9 GT 36-64 0.00 23.18 0.16 30.12 .lo02 7-80 1-64 • .100*5b 

L A C  7 4 -  34 n-n7 73-6n 1-18 1 - a R  - 
JAC 5 R I f  GT 38.85 0.78 22-28 J 093 8.63 0.31 19.33 . 5.25 rn • 97-36 
JAC 5 R . .I2 G T  34.37 0.06 22.12 0.05 28.75 0.67 4.88* 7-24 • 08-14 
JAC 5 R 13 GT 35.11 0.04 23.3% 0.07 33.72 lob0 5 1 1 '  J . 1 3  • 100.10 

-2-4 GT. 3 1 n-03 77-1n R - n A  ?h,.?5 l -n?  7 - 9 1  A&7 - - 0-9 
JAC 5 R - 15 GT 35.88 0.06 23.43 0.10 27.23 0.77 5.46 7.68 . • 1OOob1 
JAC 5 R 16 GT 38.63 0.06 22.21 0.01 12-62 0.07 0.15 22-98 • Qb 73 
JAC 5 R .17 I L  53.01 1.34 1.01 25-96 0.42 16.13 • • • 08.77 

- 1 A C L - 5 R - I r t .  c ; n * n _ c ; l O , f i  1 _n-2h13-7Q 9- 
JAC 5 R 19 I L  • 49.71 0.40 0.13 43.99 0.57 1-34 • • • 96-14 
JAC 5 R 20 I L  • 18.69 Oo51 0.68 34.90 0.33 11.57 • • 96 68 



I D  NUM OR GRN MIN S102 TI02 AL203 CR203 FEO MNO MGO CAO. . N A 2 0  K20 TOTAL 

-AC c n r -, n 7r r\ 7 .  n 3 I 
J n 

JAC 5 R R : < ; i  22 IL 5::; ~ : Z 9 6  2 i s 5  : 
JAC 5 R 23 I L  49-67 0-3.1 0-05 45-55 0-50 Om75 96-83  
JAC 5 R 25 I L  • 47.28 0.50 0-46 37-77 0-29 9-15 96 -0s 

.-3A--2bfL 5 0 s ~ ~ r ( 1 e - - 8 - i - 6 9 - 3 3 ~ ~ + 2 3 - ~ -  =--?- 
JAC 5 R 27 I L  51.63 0.84 0.63 29-75 0.34 14-74 • 07 -93  
JAC 5 R 32 II- 49.R7 0-34 0-19 43-48 0-42 2-66 96-96 
JAC 5 R 33 I L  . 48.05 0.54 0.49 37.16 0.29 10.48 

n - ? ,  a 7  7 -------cfM--- 5 . ~ r -  9a-f35--1-4~33-r2-= 
JAC 5 R 35 CR 0:84 i i : ? b  24-29 ih.05 0.34 16-17 
JAC 5 R 36 CR 0-71 22-74 45-39 .IS-52 0.29 16-36 1 0 1  001 
J A C  6 R 4 GT 43.89 0-38 1R-89 8-11 6-35 Om36 17-95 6-14 102.07 

7 CT 4 4 . 4 2 . - " 4 - - - $ ' 4 , 9 ~ F i L 7 ~ ~ u ~  
8 GT 4(..10 0.77 20.90 2.78 6 8  0-27 17-99 4-65 

- 
J A C  6 R 101-14 
JAC 6 R 9 GT 41 -72 0.03 23-20 0-01. 23-75 0-72 7-80 6-12 103-44 
JAC 6 R 10 GT 43e.16 0.08 15-80 10-75 6 1 9  0.30 17-10 6-33 99-78 

8 S r 2 1  SrSS .:ChC? 5.73 a 

JAC 6 R 12 GT 44-43 0-08 22-85 1 -18  10-80 0-51 16-08 4-96 .IOOo89 
JAC 6 R 13 GT 43.49 0.78 16.49 8-94 6.73 0.29 16.74 6-73 100-22 
JAC 6 R 14 GT 42-42 0-72 14.34 12.01 6-81 0-36 15.35 8.33 1 r)o- 34 

----JftC----h----ft----tS---G-f- 
- S;13-1 . - 4 1- 

- 

JAC h R 14 . GJ 4 y 5 0 ~  X:hhs :4.r)4 1 x  0 ~ ~ 3 3 8 m  g:g : 101 - 1 6 ,  
JAC 6 R 17 GT 42.56 0.61 15.37 10.30 6-63 0.40 16-33 7-82 . I 100e02 
JAC 6 R 18 I L  . 50.14 1 0.08 45.54 1 .61 0-1.1 97-64 

J A L D - H L  0373 1. -L9- -26X5 
JAC 6 R 20 I L  33:;: 0-49 0.41 2 8 + 4 m Y ' 1 4 1 " ' 9 L : ~ ~  
JAC 6 R 21 I L  49mb9 Q.91 4-06 30.72 0-31 1-3-74 99-43 
JAC 6 R 22 I L  4hm.13 0-12 0-06 44.32 5.72. 0.06 96-41 

------j~e-?r--~--23----i~: 5 m r r i ~ l  0-;52--;35-;3~~39--~? + 
51.08 0-15 0.08 45-96 1.88 0 0 -  JAC 6 R 24 I L  09-31 

JAC h R 25 CR 0.22 3.69 62.44 21 -06 0.45 11-16 99 -02 
JAC b R 24 CR 0.36 3-21 60.68 20.59 1-71 11m45 98 00 

I A P  L n 7 ~n n ~r 1-3 
" - .L I . L I b 8 .  A - 
JAc 6 R 28 LCR 2 Z:SZ i 5129 -16.10 + 
JAC 6 R 29 CR 0-09 13-03 57-44 14-35 Om68 14.42 100m91 
JAC 6 R 30 ER . 0-83 20.68 42a.53 27-49 1-84 6.93 100.30 

L A G - - 6  n -. 2 9 -.. O . - 5 ~ - ? - ~ 4 3 - 4 6 ~ 4 4 - - ? - ! 5 r 5 ~ r ?  !%Q-.-8- R - 0  

0.69 22.53 4q.81 20-23 0.28 15.74 
.3------ 

JAC 6 R 32 CR 100-28 
JAC 6 R 23 CR 0.86 22-10 44-36 16,4f> 0.30 16.44 100.52 
3AC 7 R 1 GT 39.99 0-70 14-48 12-45 6-54 0-38 14-62 7-06 99-12 

ma- 3 -l - 7  
u n~ r r. 5-----f, " 
dAC 7 3 3 7 : ~  5:3-i> ~ 7 7 ~  96 62 
JAC 7 R ' 5 -GT 3 -86 13.04 6.78 0.34 3 6  6-49 97 60 
J A C  7 R 8 I L  2-26 . 6 0-30 cl-. -14-'23 . 90 05 

f3-S 
JAC 7 R 10 I L  5.975 ' .'O% : 
JAC 7 R -  12 IL 49-51 O , I ~  0.06 45-57 0.95 0.49 96-74 
L R Y  2 R 2 I L  50.75 0-h3 0.47 3-4-25 0.-35 12-34 98-70 

. F R Y p -  J 11- • - M C . O + ~ T ~ W ,  
LRY 2 R 4 CR 1 50.56 21 -09 0.41 14.03 + 
LRY 2 R 5 CR s1-82 12-02 50.06 21 -00 0-40 14-04 100-33 
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DIAMONDS-Bruton 
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APPENDIX 5 

,,hapes and Suu of Diamond Pipes 

CONGO 

T AL AL A 

LETSENG LA n TERAI 

SOUTH AFRICA BL AUWBOSCH n a QBEE;-" 

KIMBERLEY 
(BIG HOLE) - 

APPENDIX 5 i' 
ANGOLA 

N a  cemobp Ha. darr 

I Mw-adui T.nuni. 14 $0-5 
a Orrp. 00- 1 1 ~ 6  1 n . 1  

4 -  Anpla 67-5 166.7 
c3uumnba 

5 -  
6 Tdrl. - 

: :::; 
- <  : -  

8 iw-w Bo"W-44 108.7 
3 Remia S. Afria 31.r '1p5 

to  ZMiU Siberia at-5 s y ~  
r I Udatchna*. s i h u  m 4y4 
1 1  Kao Lrmho 19.8 0.0 . 
15 M d I  18.6 up 
14 Finrh 17% 441 
15 Leoens-la-Ta* Loocho 1SN4'6 w311r.4,  
16 ~ a t y Q u m  C.nda 13.1 31.3 
17 LethShIC Botwura 11.6 tRb , 
18 .r125B/Kg EJtw.ll. 1 1 %  17-7 
19 KoRidbatei S. Nria 11.1 e7.4 
20 J.gnrfontein s. ALiu 1 0 0  y.5 
21 Cunutue I ArUd. 9-3 13 
9.2 M&fV 2%e 9 S D ~  
23 Leningrakay. Siberia 9 111 

CLq\  L.\q Mir 
Siberia 5y r y ~  
S.N& c.8 11.0 

Siberia 6.9 tro4B.L 
25 Ddnaya 
26 De &us 
17 ZZZQ h I K s  Rhodai. 1.9 g6 
s8  Kirnherlw S. Atiu 3 6  8.9 
ng Hamuaim - SY 8.4 
lo KI S w d d  1.3 6-r 
31 NeridimL. Siberia 1.5 6-1 
32 D o l g o d ~ v a  Siberia 1.5 6 1  
33 W Y ~ Y .  S~bnia  1 6  4 
34 Molodejruya Siberia 1.5 y 7  
35 BIauwborh S. Afriu 1.5 3.7 
36 W a t  End S. Nriu 1.4 3.5 NEVlDlMKA 
37 GcophyritduLya Siberia 1.2 3 # 

SWAZILAND 
38 Po iya r~ya  Siberia I 1.5 
39 Sayednnyaya Sikria 0.3 1.1 
w MAyntL. Siberia 0.4 I 

- 
41 Rokrtr Victor S. A f r h  0.4 I 

CANADA 

This list and the diagrams were completed with consider- 
able assistance from John Martens, General Manager, 
Orapa Diamond Mine, Botswana, and Arthur Wilson, 
Editor of The Infmational Diamond Annual. Not all the 
kimberlite pipes named are in production and it is not 
known if all those in Siberia are diamondimw. There 
is a bigger pipe in Australia, the Fikroy (128 ha.131~3 
acres), but it is not known at this reprinting whether it 
is diamondiferous or not. 
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Jack 1 Microdiamond (Bottle / / 4 )  

Scanning Electrom Microscupe Analysis 

Shows traces of Si (surface contamination) 
No major constituents greater than Atomic No 12 





I FALCONBRIDGE LIMITED 
METALLURGICAL LABORATORIES 
8810 Yonge Street 

b Thornhill, Ontario, Canada L41 1 W9 
Telex 06-98661 5 Telephone 41 61889-6221 

February  23, 1983 

M r .  Chuck F ipke  
C.F. Minera l  Resea rch  Ltd .  
263 Lake Avenue 
Kelowna, B r i t i s h  Columbia 
V1Y 5W6 

Dear Chuck, 

Enc losed  p l e a s e  f i n d  t h e  micro-diamonds e x t r a c t e d  f rom t h e  
J . V .  p r o j e c t  s a m p l e s ,  a s  you r e q u e s t e d .  The sample d e t a i l s  a r e  g i v e n  
i n  T a b l e  1. I have  a t t a c h e d  a  copy of a  memo t o  Hugo Dummett which 
p r e s e n t s  SEPlmicrographs  o f  t h e  above MDs. 

P l e a s e  n o t e  t h a t  I have a t t a c h e d  t h e  Ml)s t o  double-s ided 
t a p e  i n  the  b o t t l t  l i d s ,  s o  open t h e  l i d s  c a r e f u l l y  and i f  we a r e  
l u c k y  t h e  15s w i l l  s t i l l  b e  t h e r e  f o r  e a s y  removal.  I f  n o t ,  t h e y  
w i l l  b e  i n  t h e  b o t t l e s .  I n  a d d i t i o n ,  you w i l l  havta t o  a c i d  c l e a n  
t h e  MDs,  a s  t h e y  were  c o a t e d  w i t h  gold  f o r  t h e  SEM work .  

P G L / S ~ ~  
E n c l o s u r e s  

Yours s i n c e r e l y ,  

FALCONBRIDGE LIMITED 

P.G. L u r i e  



TAELE 1: Details of the MD Samples 

No. of Approx. MD Bulk Sample 
Sample Description Bottle # MDs Weight (carats x weight (kgs) 

# 18 Jack 1 

# 9 Big Mark 
Lower West 



FALCONBRIDGE NICKEL MINES LIMITED 

INTER OFFICE MEMORANDUM 

i 
MEMO TO: E. Dr~mmett I '< 8' 

FROM: Saw. ~aroh/P.C. Lurid$ 
/ -. 

DATE: August 10, 1982 ' *' ' r . ..-. 
' 

: .! (.,* 
I. ._ 

(. C) :o, j 
SUBJECT: SBf Ilicrographe of  l)iamondo f ron:: .. -+ PROJECT NO.  307-820810 

B r i t i s h  d n l ~ n h ~ o & < l e ~ .  

, i (5002717) 
..s ?. , L \  

KEYWORDS t Dlamonde , Kirnber lite .. ' 1 I ; ..I , 
2,. - 

COPIES TO: CIIHJ, RAB, RB/Flla;. F l l e  (2)  

A s  requeeted, t h i s  memo presents  ;he SEl" micrographs of the  diamonds 
from the Br i t i eh  Columbia prospecting samples 
(Jack 1 and Big Mark Lower West). 

In eome i n e t a n c e ~ ,  d i f f e r e n t  crys ta l  or ientat ions  and higher 
m n ~ i f i c a t l o n ~  wera used to  i l l u s t r a t e  the  dinmond shnpes and the  surface 
f  cntures.  

S\JI?/PGS a e 1 e 
attach.  

S.W. Marsh P . C .  Curie 



Orientation A 140X Orientation B 170X 

1118 Jack 1 

i 
500X 

I 
~wcr West 



A photo  showing ( i n  t h e  middle d i s r ~ n c e )  

t h e  s m a l l  o u t c r o p  of k i m b e r l i t i c  sandy m a r l ,  

surrounded by i c e ,  t o  t h e  r i g h t  of which i s  

t h e  r i d g e  i n  which much of  t h e  J a c k  p ipe  i s  

exposed.  





A photo, facing e a s t ,  of one of the outcrops 

of kimberl i t i c  sandy marl. The outcrop i s  

approximately three f e e t  in the ver t i ca l  dimension. 





APPENDIX D 

SUPPLEMENT TO ENGINEERING REPORT FOR JACK GROUP CLAIMS - 
C.E. Fipke & R. Capell 

INTRODUCTION 

Additional bulk rock sampling, stream and glacial drift sampling 
and ground magnetics surveys have been completed subsequent to the 
foregoing engineering report of Dr. K.E. Northcote. 

METHODOLOGY AND RESULTS 

1. Rock Samples - As of June 20/84 eight additional 235 kg rock 
samples had been helicopter collected over and above the results 
of six rock samples reported in the previous assessment report. 
Three of the eight rock samples were processed (as described in 
Northcote's report) at Falconbridge Metallurgical laboratories. 
The remaining five rock samples are being processed for micro- 
diamonds at the C.F.M. laboratory in Kelowna using crushing, 
pulverizing, bal- milling, washing, and wet sieving, tetrabromo- 
ethane and methylene iodide heavy liquid separations, electromagnetic 
separations and acid digestions. Two of the rock samples processed 
at Falconbridge did not contain any M.D.'s but one sample did 
contain a gem quality 0.43 mm microdiamond and this is illustrated 
in Northcote's report. Ilmenites and chromites have been found' 
in one sample processed at C.F.M. but no other results are available 
at the time of writing this report. 

2. - SQream - Sediment and Glacial Sediment Sampling - As of June 20/84 
17 sam~les had been ~rocessed for kimberlitic indicator minerals - 

L a. 

at the C.F.M. laboratory as outlined in the statement of expenditures. 
The -20+60 mesh binocular microscope findings of kimberlitic indi- 
cator minerals are plotted on Figure 3. An additional 45 fl0 kg 
bulk -20 mesh samples of glacial drift and stream sediment samples 
were collected prior to June 20/84. These sample site locations 
are shown on figure 3. The results of these samples are unavailable 
at the time of writing this report. 

3. Ground Magnetic Profile 

A ground magnetic profile survey using a Barringer GM-122 portable 
proton magnetometer SN 7047 and a base station magnetometer gnd 
sensor SN 7155 was completed over the alluvial covered creek bottom 
of icefall brook creek. The object was to determine if there are 
any magnetic highs that could be related to buried kimberlites. 
The location of the magnetic profile line is given on Figure 2. 
The profile results with diurnal variation removed are given as 
Figure 1A to 1M. The results indicate a weak 5-10 garma anomaly 
is present between 700 and 1150 m and a stronger 10-15 gamma 
anomaly is present between 4700 m and 4900 m. 



CONCLUSIONS AND RECOMMENDATIONS 

The additional glacial drift and stream sediments will 
determine the likelyhood of additional kimberlitic diatremes 
on the claims. Additional groundmagnetic surveys are 
warrented for covered area's of anomalous kimberlitic 
indicator minerals. The results of the additional rock 
samples will determine whether or not the findings obtained 
by Falconbridge Metalurgical Laboratories are reproducible. 



Statement of Exploration & Development Jack I Group 
Claims 

Northcote, Gower and Thompson professional fees 
for completion of engineering report $2,000.00 

Field and report compilation expenses of Northcote, 
Gower and Thompson including drafting etc. $2,276.25 

Total helicopter and fuel cost to June 20,1983 $3,513.65 

Bacon and Donalson S.E.M. analysis of microdiamonds $ 253.00 

Geologist C.E.Fipkets salary and expenses of 
Anaconda geologist trip April 13-15 $ 629.11 

Freight of rock samples and thin sections Steve 
Bergman, Anaconda, Houston, Texas $ 23.30 
Vancouver Petrographic costs $ 241.33 

Spillsbury radio rental $ 679.46 

Total technical field salaries and benefits .d 

S.Emerson, Brent Carr, Paul Derkson,Mike Finney 
and Dan Tomelin $3,870.00 

Total equipment rentals-camp gear, topofil,radios, 
chain saw $1,425.00 

Total meals and food $1,302.36 

Total hotels 

Motorway freight of samples to Kelowna $ 130.36 

Total four wheel drive truck rental and taxis $ 790.48 

Total gas and oil 

Total supplies-plastic bags, rock pails, batteries, 
gloves, topofil, propane etc. $ 250.07 

Long distance telephone to Anaconda, Houston, Texas 
Monopros, Kelowna etc. $ 54.00 

Services of R. Gersch, mountain climber 

Professional salary geologist C.E.Fipke organization 
and field 14 days @$350.00 per day $3,850.00 



Sample processing 17 Jack bulk samples through multistage 
washing, sizing, specific gravity concentration; processing 
2000 gms. -20+35, 2000 gms. -35+60 and all -6- mesh through 
a TBE and a methylene iodide heavy liquid separations; 
processing the resultant heaviest fractions through 7 
electromagnetic diamond indicator separations 
@ $88.50 each $1,504.50 

Microscope examination of -20+60 indicator fractions 
68 hours @ $12.00/hr. $ 850.00 

Drafting and plotting ground magnetic profile 
Barringer base station and portable magnetometer 
rental 

Micro-diamond processing of 3 Jack 235 kg. rock 
samples through crushing and pulverizing, milling 
and wet sieving, TBE and/or MI heavy liquid 
separations, multiacid and/or fusion separations 
@ $1,300.00 each $3,900.00 

Drafting and copying costs $ 68.00 

Geologist writing, copying, organizing appendix 
1 day $ 300.00 

Total: $28,956.29 



STATEMENT OF QUALIFICATIONS 

Mrs Rosemary capeli is o 1965 BSc graduate of Univcrsi t y  

College of Rhodesia. Between 19 k 6  and 1975 Mrs Capell worked 

for Anglo American in Rhodesia chiefly on base metal geo- 

chemistry. 

C. Fipke is a BSc Honors Geology graduate of the University 

of British Columbia. Between 1970 and 1977, C. Fipke worked 

as a geologist involved to a large extent in heavy mineral 

exploration and research for Kennecott Copper in New Guinea, 

Samedan Oil in Australia, Johannesburg Consolidated Investments 

in Southern Africa and'cominco Ltd. in Brazil and British 

Columbia. C. Fipke and L.M. Fipke organized C. P. Mineral 

Research Ltd. in 1977. Currently the C.F. Mineral Research 

heavy mineral laboratory which employes 25 to 35 people is 

involved in heavy mineral exploration and processing on behalf 

of many international companies. 
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