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1. INTRODUCTION AND SUMMARY 

PART A 

CARMACKS NORTH 

Exploration activity on Carmacks North in 1977 was confined to those areas 

with previous indication of coal reserves down-dip from the present under­

ground working and in the area around the small open pit. The objectives 

of the 1977 programme were to outline sources of coal for the short-term 

supply to the Anvil Mine. 

Forty-two rotary drill-holes, ranging in depth from 83 feet to 628 feet, 

were drilled. Three of these were sited in the mine yard to test the 

feasibility of opening a second, lower adit. The remaining holes were 

drilled around the open pit to test the geological interpretation and out­

line reserves. Rotary cuttings of coal intersections in selected holes 

were sampled for analysis. Geophysical logs were obtained for 33 of the 

holes and for part of 1976 diamond drill-hole C-76-11. Lithological 

descriptions, based upon cuttings logs and/or geophysical logs, d~pending 

upon availability, were compiled. 

A programme of experimental geophysics was carried out in the Carmacks area 

during the summer of 1977. The objective was to assess the usefulness of 

various geophysical methods in prospecting for coal in areas of thick 

overburden. On Carmacks North, these tests were carried out on three east-west 

lines 100 feet apart, perpendicular to strike, across the open pit area. Of 

the methods employed, only side-looking dipole-dipole resistivity appeared 

to show promise as a method for detecting coal seams. 

New aerial photographs of the Carmacks properties were obtained, and all 

necessary control surveys for tying the area to the Territorial Plane 

Coordinate System and Geodetic datum were undertaken. Coal Mining Lease and 



-2-

Lot cornerposts were located and targetted, and a map showing actual 

locations of all the leases was prepared. A new topographic map of the 

open pit area, at a scale of 1 inch to 100 feet, was obtained and, using 

this map, a new geological compilation of the open pit area was prepared. 

Since the structure of the area to the east of the open pit is not fully 

understood, further exploratory drilling will be required before any coal 

can be mined here. South of the open pit, reserves of approximately 

40,000 raw short tons of coal are present in the syncline at a stripping 

ratio of 2.5:1. 

Continued trenching and drilling is recommended. 
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2. AGE OF TANTALUS FORMATION 

. Fossil plant specimens collected from core from Hole C-76-5 during 1976 

were sent to Professor Wilson N. Stewart, Department of Botany, University 

of Alberta for identification. It was hoped that these specimens might 

provide a more precise age determination for the Tantalus Formation. 

Professor Stewart identified the following specimens: 

At 540-foot depth: Cladophlebis sp. (poorly preserved) 

At 871-foot depth: Cladophlebis c.f. angustifolia 
Cladophlebis virglnlensis 
Eguisetites (nodal region) 
Phoenicopsis angustifolia 
Phyllites sp. 
Pityophyllum nordenskioldii 

With the exception of Eguisetites, all have previously been reported from 

the Tantalus Formation. Unfortunately all are wide-ranging Mesozoic 

species. Professor Stewart1s judgement is that these rocks probably span 

the Jurassic-Cretaceous boundary. Hence they are approximately time­

correlative with the Kootenay Formation of southern B.C. and Alberta. 
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3. SPRING ROTARY DRILLING PROGRAMt·1E 

3.1 Mine Yard Area 

During April, three rotary holes totalling 859 feet were drilled in 

the mine yard. The purpose of these holes was to investigate the 

feasibility of starting a new adit at a lower level, in order to 

recover reserves down-dip from the present main entry level (see 

Hampton, 1977). The three holes were intended to locate accurately 

No. 3 Seam ("Main seam") at depth and to determine thickness of 

overburden. Locations of these holes are shown on Figure 1. The 

first two holes (C-77-1 and 2) were drilled with tricone rock-bits 

(rotary drilling), using mud in overburden and air in bedrock. 

This process proved extremely slow and very destructive on bits. 

The third (C-77-15) was drilled with tricone using mud in overburden, 

and with down-hole hammer (rotary-percussion drilling) in bedrock. 

The latter process proved much faster and more efficient. All­

inclusive average cost for the three holes was $23.29 per foot. 

The first hole bottomed at 242 feet, still in overburden. The 

second penetrated 127 feet of overburden; a black coaly mudstone 

horizon which was initially taken to be No.3 Seam was intersected 

from 282 to 287 feet, and the hole was terminated at 300 feet. 

Subsequently it was suggested that hole no. 2 did not reach No.3 

Seam. This was confirmed by hole C-77-15, which passed through 

98 feet of overburden and ten feet of rather dirty coal from 293 

to 303 feet, below the coaly mudstone encountered in hole C-77-2. 

Results of the drilling indicated that the proposed lower portal 

would require considerable expense for a long tunnel through gravel 
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overburden before underground development for extraction of coal 

could begin. It was considered that these high initial costs would 

result in coal which would still be lower in price than an equiva­

lent quantity of fuel oil, but substantially more expensive than 

opencast coal obtained by further development in the open pit area 

(M. O. Hampton, personal communication, 1977). It was therefore 

decided that work on a new adit would not commence until the poten­

tial of the open pit area was better known. 

3.2 Open Pit Area 

During April twelve rotary-percussion holes were drilled south of 

the present open pit, in order to test the writer's hypothesis that 

No.3 Seam in the pit occupied a tight syncline extending southwards 

(Hill, 1977). Aggregate drilled depth was 1,824 feet, at an average 

all-inclusive cost of $19.37 per foot. Since the rig being used was 

restricted to vertical holes, and the hypothetical syncline was pre­

sumed to be rather tight with ~teeply-dipping limbs, holes were 

drilled on 40 to 50 foot spacings on lines 100 to 150 feet apart. 

Locations of these holes (C-77-3 to C-77-14 inclusive) are shown on 

Map 1 and the accompanying cross-sections. 

In retrospect, several of these holes could have been drilled deeper 

to eliminate alternative interpretations. However, the results are 

considered to have confirmed the writer's hypothesis, and established 

the presence of a ti ght, asymmetri ca 1 syncl i ne. Observati ons \",ithi n 

the pit indicate that the syncline is complicated by steeply-dipping 

strike faults. The fold plunges about 100 to the south; the coal 

seam is greatly thickened in the hinge zone and somewhat attenuated 

in the limhs (see Map 1 and accompanying sections). Rock Iflenses" 
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were intersected within the thickened portions of the seam, and these 

may be fault slices or blocks of footwall sandstone emplaced 

tectonically, or rock partings (e.g. channel fillings) originally 

present within the seam. 
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4. LINECUTTING AND GEOPHYSICS 

4.1 Linecutting 

In order to facilitate geophysical test procedures on Carmacks North 

several cut lines perpendicular to strike were required. It had been 

proposed that the tests should be conducted on three lines one hun­

dred feet apart and four thousand feet long. It was therefore 

considered desirable to erect a line grid-system which would 

accommodate these ~equirements, and which could later be extended to 

locate lines for any further geophysics or drilling. The original 

1971 C.E.M. grid was considered unsuitable because of inconsistent 

orientation and spacing of the lines. 

The new grid was erected by selecting Line 60+00 feet north to fall 

east-west through drill-holes C-77-5 to C-77-8 inclusive (see Map 1), 

thus causing Line 0+00 to fall at the extreme southern end of the 

property. A north-south baseline was located by selecting an 

arbitrary point of origin (0+00) about 15 feet east of hole C-77-8 

on Line 60+00. Lines 58, 59 and 60 were chosen f(·~ the geophysical 

tests in order to compare the profiles with the drill-hole data, and 

were cut from 18+00 feet west to 22+00 feet east. 

4.2 Geophysics 

The geophysical testing consisted of the following: 

(a) Induced Polarisation (Gradient-array Resistivity and 

Chargeability), on Lines 58 and 60 from 5+00W to 5+00E. No response 

was apparent over the known coal subcrops on the limbs of the syn­

cline. 
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(b) Bouguer Gravity, on Line 58 from 5+00W to 5+00E. A slight, 

constant gravity gradient, apparently unrelated to known bedrock 

geology, was found over the length of the profile. 

(c) Very low frequency (V.L.F.) electromagnetic, using the 

EM-16 system, on Lines 58 and 60 from 5+00W to 20+00E. There 

appeared to be no particular response over the known coal seams, but 

a very pronounced anomaly was encountered at about 17+00E. This 

anomaly is as yet unexplained, but it does occur in the general 

vicinity of the expected Laberge/Tantalus contact. 

(d) Side-looking dipole-dipole resistivity on Line 59 towards 

Line 60, from 5+00W to 10+00E. A rather i:regular profile was 

obtained, but the response appeared quite closely linked to known 

or suspected bedrock geology. Two moderate peaks at 1+70W and 0+50E 

appeared to coincide approximately with No. 3 Seam subcrops in the 

west and east limbs of the syncline respectively. A third, larger 

peak was located slightly to the west (at 3+50W) at approximately the 

expected position of No.3 Seam in the west limb of the postulated 

accompanying anticline (see Hill, 1977; p. 16). Two still larger 

'peaks, at 2+25E and 4+25E, appear to coincide quite closely with 

thick coal seams which were subsequently discovered by drilling and 

trenching. These anomalies are shown on Cross-Section 60+00. 

Of the various geophysical methods tried, the side-looking resistivity 

appears to be the only method which might be useful for detecting and 

tracing coal seams in this area. A more detailed treatment of these 

results is expected in a separate report by Peter E. Walcott. 
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5. SUMMER ROTARY DRILLING PROGRAMME 

5.1 Drilling 

Drilling in the open pit area was resumed in June, the initial 

objectives being to trace the syncline further south and to deter-

mine whether or not an anticline was present west of the syncline. 

During this project, a dust-collector was employed in an attempt to 

sample rotary cuttings from the coal intersections for analysis, in 

order to give an approximate determination of coal quality. Sampling 

and analytical techniques are described in Section 5.2. Since the 

sampling method proved far from satisfactory, it was decided that 

geophysical logs should be run also (see Section 5.3). 

Five holes, 80 to 200 feet apart, were drilled on two lines 200 feet 

apart (C-77-16 to 20 inclusive - see Map 1 and Sections 57+00 and 59+00). 

The presence of the accompanying anticline was apparently confirmed, . 

~nd the trend length of the syncline south of the pit was extended to 

about 600 feet. Evidence of seam splitting was found in several of 

the holes, hence the II rock lenses ll encountered in the April drilling 

may be of sedimentary origin (partings or channel-fillings) rather 

than tectonic slices or blocks. This indicates that the term IIMain 

Seamll, if used at all, must be confined to that thick portion of No.3 

Seam which was mined underground. 

After these five holes were completed, it became apparent that the 

existing interpretation of 1976 diamond drill-hole data on Section D 

(Hill, 1977) was not correct. A rotary-percussion hole (C-77-21) was 

drilled on this section, sited to hit the synclinal axis at depth. A 

revised interpretation of Section D is presented in this report as 



-11-

Section 54+00. 

During July, it was suggested that whilst the drill was on site it 

would be advantageous to drill several holes in the lIundulating 

plateau ll area east and northeast of the open pit. No trenching or 

drilling had ever been done here, an area without a single outcrop. 

The rationale for this decision was based on two hypothyses: 

1. since the topography of the area was rather subdued, 

it was more likely to be underlain by recessive rocks 

such as mudstones and siltstones (and hence, possibly, 

coal) rather than by Tantalus conglomerates, which 

invariably produce prominent features; 

2. the presence of a tight, faulted fold structure within 

the pit suggested the possibility of repeated fold and/or 

fault structures in this area also, and any such struc­

tures might yield substantial additional surface-minable 

reserves. 

The first hole (C-77-22, see Map 1 and Section 60+00) intersected 

four coal horizons from 6 to 31 feet thick between 26 feet and 108 

feet depth, and the second hole (C-77-23) intersected 14 feet from 

42 feet depth. As a result of this success, it was decided to drill 

off a large part of the IIplateau" on regular spacings. Three lines 

eight hundred feet apart were chosen, the first being Line 60+00 

for purposes of comparison with the 0eophysical data. Initially, 

holes were spaced at 200 foot intervals along the lines, but inability 

to trace lithologies between adjacent holes led to the siting of 

several intermediate holes, locally reducing the spacing to 100 feet. 
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In addition, two holes were drilled north of the pit to test pos­

sible continuity of the known synclinal structure. Of 22 holes 

drilled in this area (C-77-22 to 42 inclusive), 15 intersected 

appreciable thicknesses of coal. Geological interpretations are 

discussed in Section 7. As it turned out, the plateau area is 

underlain largely by Tantalus conglomerates, but with interbedded 

coal/mudstone horizons. 

The Summer dri 11 programme resul ted in 27 hol es \oJi th an aggregate 

depth of 8,724 feet at an average all-inclusive cost of $15.39 

per foot. Aggregate drilled depth in 1977 was 11,406.5 feet at 

an overall average all-inclusive cost of $16.62 per foot, or 

slightly more than half the cost of the previous year's diamond 

dri 11 programme. 

5.2 Sampling and Analytical Procedures 

(a) Sample Collection 

During the summer drilling programme, a standard dust-collector 

was used in an attempt to sample coal cuttings for analysis. 

It was hoped that by analysing the cuttings, some approximate 

coal quality data could be obtained. Such data would be useful 

for two purposes: 

1. determining which areas of coal were suitable and 

could be economically mined; 

2. distinguishing between different seams, hence 

assisting with stratigraphic correlation. 

The method was fairly successful at collecting the cuttings, 
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since a fairly large sample (10 to 20 lb.) could be collected 

over a given 5-foot interval. However, there were considerable 

difficulties encountered which cast doubts on the usefulness of 

this method as a means of obtaining reliable and representative 

coal quality data. These difficulties, and attempts made to 

circumvent them, are outlined below. 

1. It proved to be extremely difficult to anchor the col-

lector into the ground around the hole; as a result perhaps 

30 to 40% of air and cuttings by-passed the collector altogether 

and were lost. Welding the collector to a short piece of casing 

did not help much. This difficulty could probably be overcome 

if the collector were modified to enable it to be attached to a 

standard length of casing after the casing is installed in the 

hole; however, the necessity of installing casing in every hole 

would likely increase costs substantially. 

2. Cuttings were slow in arriving at the surface, particu-

larly when drilling at depth. Thus it was impossible to obtain 

accurate footages for changes in lithology or for coal inter­

sections. (Geophysical logs later showed that the driller's 

footage was often in error by as much as three feet.) 

3. In deeper holes, it appeared that denser particles re-

mained suspended in the air column 10nger, and were discharged 

more slowly, than lighter particles. Hence if collection was 

begun at the first appearance of coal dust, a great deal of 

extraneous cuttings were collected along with the coal. In 

order to get around this problem, the hOle was blown out as 

soon as coal cuttings were observed, and then after each 5-foot 
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interval of drilling in coal the cuttings could be blown into the 

collector. This procedure proved reasonably effective, except 

that the cuttings from the first couple of feet of a coal inter­

section were lost and hence could not be sampled. This method 

was, however, particularly time-consuming (especially as a great 

many coaly intersections were only a few inches or a foot or so 

thick and no sample could be obtained), and was later abandoned. 

4. It proved impossible to collect cuttings from below water 

table since all that came out of the hole was black slime. 

(b) Sample Analysis 

In order to get around the problem of extraneous cuttings in the 

coal samples, coal and rock were separated by float-sinking all 

samples prior to analysis. On ~he advice of the analytical 

laboratory (Cyclone Engineering) a specific gravity of 1.80 was 

chosen as a suitable cut-off point. Unfortunately this method 

also resulted in removal from the samples of mudstone partings 

occurring within the coal seams. Thus ash values obtained cannot 

be taken as actual values of the coal in situ, and these results 

are not directly comparable with analyses obtained for 1976 core 

samples. However, internal correlation among the samples can be 

undertaken since all samples were treated similarly. The percen­

tage recovery of coal at S.G. 1.80 may be taken as a very approxi­

mate guide to local proportions of coal to rock within the seam. 

After float-sinking, each sample was split into two parts. Half 

was analysed separately, and the other half combined into seam 

composites. Proximate analyses, calorific values (B.T.U./lb.), 

F.S.I. and sulphur determinations were made on each of 108 
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individual samples and 25 seam composites. The results are 

presented in Table 1. 

Initial inspection of the analytical data suggested that four 

samples (C-66, C-81, C-90 and C-I06), being from near to 

surface, were oxidised. Indication was that most of the re-

mainder could be placed in one of three groups: 

1. a group with high moisture values (approx. 8 to 11%), 

2. a group with high ash values (approx. 17 to 25%), 

3. a large group with relatively much lower moisture 
and ash values. 

At face value, this would tend to suggest correlation with 

Seams 1, 2 and 3 respectively (see Hill, 1977, p. 25). However, 

difficulties arose when applying this assumed correlation to a 

geological interpretation; e.g. 

1. the seams in some holes appeared to lie in the 
wrong order, necessitating complex structural 
interpretations; 

2. lack of previous data from No.4 seam for 
comparison; 

3. a few samples fell outside all three groups, and 
some could be placed in more than one group. 

(c) Processing of Analytical Data 

In an attempt to determine more definitively how many distinct 

seams were represented by the samples, a firm of consultant 

mathematicians (Tetrad Computer Applications Ltd.) was engaged 

to investigate statistical methods of handling the analytical 

data using computers. It was decided that the most appropriate 

test method would be Cluster Analysis. This method involves 



TABLE 1 ---
RESULTS OF ANALYSES - SAMPLES AND COMPOSITES, 1977 ROTARY CUTTINGS 

Fixed 
Fixed Carbon B.T.U. B.T.U. 0( 

10 

Footage Composite Moist. Volatiles Carbon % per 1 b. per 1 b. Recovery 
Hal e No. (Driller's) Sample No. No. % Ash % % % (OMMF) S % (raw) (MMMF) @ SG 1.8 F .S. I. -_. 
C-77-16 209 - 214 C-50 R- 1 4.42 9.45 30.76 55.37 64.95 0.39 . 12,370 13,787 65.52 2 

215 - 223 C-51 R- 1 4.23 11. 51 30.53 53.73 64.53 0.24 12,040 13 ,756 64.53 2 
Composite R- 1 4.14 9.92 30.75 55.19 64.91 0.38 12,300 13,787 66.37 2 

C-77-15 230 - 236 C-52 R- 2 5.82 8.38 26.66 59.14 69.58 0.40 12,210 13,436 92.64 \ 
237 - 243 C-53 R- 2 3.90 12.30 26.39 57.41 69.40 0.26 11 ,890 13,719 90.89 2 

Composite R- 2 4.08 10.12 26.78 59.02 69.53 0.30 12,220 13,728 90.90 ~ 

C-77-18 237 - 241 C-54 R- 3 3.78 13.45 32.8!. 49.93 61.22 0.44 12,100 14,171 65.33 2 

C-77-18 263 - 271 C-55 R- 4 3.16 16.73 30.38 49.73 63.24 0.44 11 ,510 14,063 68.25 .~ 

C-77-19 107 - 112 C-56 R- 5 3.52 5.68 31. 74 59.06 65.45 0.32 13,090 13;955 84.46 1\ 
112 - 117 C-57 R- 5 3.21 9.06 31.09 56.64 65.15 0.21 12,550 13 ,917 87.86 ~ 
117 - 124 C-58 R- 5 3.19 8.42 29.71 58.68 66.95 0.21 12,580 13,845 87.94 \ 

Composite R- 5 3.24 7.02 30.92 58.82 66.01 0.23 12,910 13,976 85.05 1 

C-77-20 239 - 244 C-59 R- 6 3.27 7.87 32.62 56.24 63.87 0.54 13,050 14,279 80.09 1 
244 - 250 C-60 R- 6 3.33 9.54 28.24 58.89 68.26 0.28 12,460 13,900 86.40 1~ I 

250 - 253 C-61 R- 6 4.24 12.91 28.66 54.19 65.31 0.31 11 ,750 13 ,663 75.46 \ -m 
Composite R- 6 3.15 9.29 29.56 58.00 66.92 0.43 12,680 14,107 78.63 1 I 

C-77-20 308 - 310 C-62 R- 7 3.20 9.30 28.69 58.81 67.87 0.33 12,460 13 ,861 88.93 1~ 
310 - 314 C-63 R- 7 3.50 8.49 33.09 54.92 62.94 0.24 12,480 13,747 14.78 1~ 
314 .: 319 C-64 R- 7 3.99 10.90 30.43 54.68 64.97 0.24 12,240 13,880 85.12 2 
319 - 324 C-65 R- 7 2.88 9.24 28.1;' 59.71 68.58 0.24 12,280 13,648 84.54 2 

COr.lposite R- 7 3.00 9.19 31.63 56.18 64.59 0.29 12,420 13,797 84.94 1~ 

C-77-22 30 - 35 C-66 R- 8 4.78 21. 76 32.75 40.71 56.81 0.20 8,810 11 ,520 68.28 0 
35 - 44 C-67 R- 8 4.40 19.99 29.97 45.64 61. 73 0.23 10,320 13,168 66.12 0 
47 - 52 C-68 R- 8 3.40 20.11 30.87 45.62 61. 03 0.41 10,820 13 ,836 51. 03 1 
52 - 57 C-69 R- 8 2.93 20.24 28.96 47.87 63.78 0.51 10,870 13,928 60.08 1\ 

Composite R- 8 3.94 20.12 29.84 46.10 62.09 0.26 10,330 13,205 65.93 0 

C-77-22 64 - 70 C-70 R- 9 3.21 12.95 29.85 53.99 65.30 0.37 11 ,940 13 ,893 50.69 2 
70 - 73 C-71 R- 9 3.41 13.45 31. 9:~ 51.22 62.47 0.25 11 ,830 13,848 69.15 11:2 

Composite R- 9 3.29 13.10 31. 73 51.88 62.90 0.28 11 ,930 13 ,905 56.12 1~ 

C-77-22 105 - 110 C-72 R-10 4.31 19.45 29.61 46.63 62.48 0.17 10,610 13 ,437 60.05 '2 

C-77-23 44 - 49 C-73 R-11 8.03 4.15 31. 77 56.05 64.16 0.40 10,450 10,945 96.56 0 
49 - 54 C-74 R-ll 9.01 5.37 34.60 51.02 59.97 0.40 9,800 10,401 98.27 0 
54 - 58 C-75 R-11 11. 20 9.00 32.82 46.98 59.47 0.27 9,100 10,081 66.95 0 

Co;nposite R-11 8.99 5.45 33.33 52.23 61.43 0.32 9,850 10,469 85.79 0 

C-77-23 65 - 71 C-76 R-12 10.08 12.30 30.45 47.17 61. 66 0.45 9,160 10,567 53.26 0 
71 - 74 C-77 R-12 9.10 17.89 29.3l 43.70 60.69 0.53 8,740 10,839 36.43 0 

Composite R-12 9.34 14.58 29.93 46.10 61. 66 0.49 9,090 10,794 45.92 0 



TABLE 1 - page 2 

Fixed 
Fixed Carbon B.T.U. B.T.U. % Footage Composite Moist. Volatiles Carbon % per lb. per lb. Recovery Hal e No. (Driller's) SamEle No. No. % Ash % % % ( D~1MF) S % (raw) (MNrlF) @ SG 1.8 F .S. I. 

C-77-27 276 - 281 C-78 R-13 3.54 13.66 28.51 54.29 66.57 0.48 11 ,860 13,928 60.46 I>, 281 - 286 C-79 R-13 2.88 4.67 31.19 61. 26 66.65 0.50 13,490 14,221 87.24 1 286 - 290 C-80 R-13 2.68 15.81 28.95 52.56 65.61 0.41 12,050 14,546 58.11 >, 
Composite R-13 2.77 9.~J 30.48 57.32 65.94 0.38 12,720 14,174 66.07 1 

C-77-34 21 - 26 C-81 R-14 9.31 25.29 27.72 37.68 59.54 0.30 7,030 9,673 64.12 0 26 - 31 C-82 R-14 11. 42 17.63 32.00 38.95 56.09 0.34 8,090 9,995 44.95 0 Composite R-14 9.64 22.55 29.81 38.00 57.65 0.30 7,620 10,075 56.74 0 

C-77-34 33 - 38 C-83 R-15 10.95 22.68 28.46 37.91 58.84 0.43 7,720 10,228 64.76 0 38 - 43 C-84 R-15 8.97 13.91 30.05 47.07 62.02 0.37 9,400 11 ,067 69.78 0 43 - 48 C-85 R-15 9.68 25.56 26.62 38.14 60.90 0.29 7,500 10,363 63.07 0 48 - 51 C-86 R-15 8.70 10.69 31.68 48.93 61. 44 0.36 9,780 11 ,061 89.86 0 Composite R-15 9.04 15.95 30.62 44.39 60.29 0.36 9,060 10,950 67.67 0 

C-77-34 71 - 77 C-87 R-16 9.41 16.61 29.55 44.43 61. 26 0.40 8,890 10,838 77 .76 0 
C-77-34 168 - 174 C-88 R-17 3.17 20.99 25.81 50.03 67.57 0.36 10,770 13,940 80.05 >, 174 - 179 C-89 R-17 2.78 19.46 29.50 48.26 63.40 0.28 10,930 13,848 48.23 ~ COr.lposite R-17 2.86 19.97 27.55 49.62 65.74 0.30 10,870 13,869 62.61 . ., 
C-77-35 46 - 53 C-90 R-18 7.34 20.37 35.79 36.50 51.71 0.29 8,360 10,721 70.63 0 

I 
C-77-35 203 - 208 C-91 R-19 7.23 6.08 29.40 58.95 68.53 0.54 11 ,960 12,812 97.00 ~ 

I-' 
""-J 208 - 213 C-92 R-19 5.57 4.50 30.47 59.46 66.48 0.39 12,360 13,000 97.16 0 I 

Composite R-19 6.03 5.65 28.38 59.94 68.31 0.37 12,170 12,969 97.08 0 

C-77-38 189 - 194 C-93 R-20 6.13 13.83 29.32 50.72 64.37 0.42 11 ,220 13,201 76.59 ~ 194 - 196 C-94 R-20 5.79 16.02 29.10 49.19 64.03 0.26 10,250 12,400 71. 32 0 Composite R-20 5.83 15.02 29.20 49.95 64.16 0.29 10,960 13,090 67.68 0 

C-77-39 178 - 183 C-95 R-21 3.55 18.26 32.78 45.41 59.25 0.29 10,800 13 ,462 73.02 1 
C-77-39 266 - 271 C-96 R-22 4.06 13.30 30.62 52.02 63.84 0.27 11,760 13,741 78.36 '> 271 - 276 C-97 R-22 3.18 11. 71 31. 00 54.11 64.37 0.36 12,300 14,092 74.59 1 276 - 281 C-98 R-22 5.15 13.19 30.67 50.99 63.39 0.53 11 ,580 13,519 76.16 ~ 281 - 286 C-99 R-22 4.28 12.23 29.54 53.95 65.53 0.55 11 ,940 13,773 81.12 1~ Composite R-22 3.71 12.38 30.12 53.79 64.96 0.37 12,010 13,875 75.14 1~ 

C-77-39 292 - 296 C-100 R-23 4.15 16.29 27.55 52.01 66.61 0.55 11 ,180 13,583 82.33 ~ 296 - 302 C-I0l R-23 3.30 9.74 30.71 56.25 65.35 0.33 12,640 14,136 79.72 1 302 - 307 C-102 R-23 5.24 12.49 29.15 53.12 65.45 0.35 11,520 13,326 70.69 '> 307 - 311 C-I03 R-23 3.66 15.58 28.91 51.85 65.29 0.29 11 ,800 14,197 71. 95 I>, Composite R-23 3.17 12.96 30.74 52.53 63.97 0.37 11 ,750 13,673 72.14 '> 
C-77-40 116- 121 C-I04 R-24 5.18 7.24 28.62 58.96 67.90 0.49 12,200 13,247 90.19 0 121 - 126 C-105 R-24 3.47 10.06 29.92 56.55 66.10 0.34 12,500 14,034 79.81 >, Composite R-24 4.01 8.89 . 29.47 57.63 67.89 0.38 12,470 13,805 82.97 0 
C-77-41 22 - 27 C-I06 R-25 9.87 25.65 27.02 37.46 60.13 0.42 7,120 9,851 35.27 0 27 - 32 C-I07 R-25 8.91 24.07 26.35 40.67 62.61 0.45 7,970 10,775 56.65 0 32 - 36 C-I08 R-25 9.10 22.12 28.82 39.96 59.75 0.43 7,730 10,160 68.26 0 Composite R-25 9.50 24.26 25.63 40.61 63.33 0.45 7,800 10,574 52.51 0 
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plotting each sample in n-dimensional space (where ~ is the 

number of variables), thus identifying natural groupings or 

"clusters". 

After several trial iterations of the cluster analysis on the 

104 unoxidised samples, it was discovered that several of the 

variables could be discarded. Percentage of sulphur was 

eliminated since values were uniformly very low and did not 

contribute to-the clustering process. Fixed Carbon (raw) and 

B.T.U./lb. (raw) were eliminated since they were partially 

dependent variables, i.e. depending upon ash content. It was 

found that percent ash and percent recovery at S.G. 1.8 were 

both random variables and did not contribute to the clustering 

process, i.e. they vary continuously within each seam. 

The most meaningful clustering was achieved by using the 

variables Moisture, Volatiles (raw), Fixed Carbon (d.m.m.f.), 

B.T.U./lb. (m.m.m.f.) and F.S.I. It was found that with a 

single exception (sample C-93), all the samples could be 

grouped into three well-defined clusters which could be inter­

preted, consistent with available geological evidence, to 

represent three different seams. These clusters are listed in 

Table 2. 

In order to compare the analytical data for 1977 rotary cuttings 

with those for 1976 core samples, it was necessary to re­

calculate the latter at specific gravity 1.8. This could be 

done approximately for those composites for which washabil ity 

data was available, on the assumption that the value of Fixed 

Carbon (d.m.m.f.) is independent of specific gravity (in as 
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TABLE 2 

fJJl_~_~!:J::.i s t~!,_d_i vi dU~Uil~.£l.e_?. 
Analytical LJilta fOl' 1977 Rota!>' Cuttings 

Cluster Sample Moisture Volat iles FCor·:!'.F BTUr,;:·IMF FSI ----
I c- 50 4.42 30.76 64.95 13,787 2.0 
1 C- 99 4.28 29.54 65.53 13,773 1.5 
1 C- 51 4.23 30.53 64.53 13,756 2.0 
1 c- 63 3.50 33.09 62.94 13,747 1.5 
1 c- 96 4.06 30.62 63.84 13,741 0.5 
1 C- 53 3.90 26.39 69.40 13,719 2.0 
1 c- 61 4.24 28.66 66.31 13 ,663 0.5 
1 c- 65 2.88 28.17 68.58 13,648 2.0 
1 c- 56 3.52 31. 74 65.45 13,955 1.5 
1 C- 88 3.17 25.81 67.57 13,940 0.5 
1 c- 57 3.21 31.09 65.15 13,917 0.5 
1 C- 69 2.93 28.96 63.78 13,928 1.5 
1 C- 78 3.54 28.51 66.57 13 ,928 1.5 
1 c- 60 3:33 28.24 68.26 13,900 1.5 
1 C- 70 3.21 29.85 65.30 13,893 2.0 
1 c- 58 3.19 29.71 66.95 13,845 0.5 
1 C- 71 3.41 31. 92 62.47 13 ,848 1.5 
1 c- 89 2.78 29.50 63.40 13,848 0.5 
1 c- 68 3.40 30.87 61.03 13,836 1.0 
1 C- 62 3.20 28.69 67.87 13,861 1.5 
1 c- 64 3.99 30.43 64.97 13,880 2.0 
1 c- 52 5.82 26.66 69.58 13,436 0.5 
1 c- 72 4.31 29.61 62.48 13,437 0.5 
1 c- 95 3.55 32.78 59.25 13 ,462 1.0 
1 c- 98 5.15 30.67 63.39 13,519 0.5 
1 C-I00 4.15 27.55 66.61 13 ,583 0.5 
1 c- 67 4.40 29.97 61.73 13 ,168 0.0 
1 c- 93 6.13 29.32 64.37 13,201 0.5 
1 C-102 5.24 29.15 65.45 13,326 0.5 
1 C-104 5.18 28.62 67.90 13,247 0.0 
1 c- 54 3.78 32.84 61.22 14,171 2.0 
1 C-101 3.30 30.71 65.35 14,136 1.0 
1 c- 55 3.16 30.38 63.24 14,063 0.5 
1 c- 97 3.18 31.00 64.37 14,092 1.0 
1 C-I05 3.47 29.92 66.10 14,034 0.5 
1 c- 59 3.27 32.62 63.87 14,279 1.0 
f C- 79 2.88 31.19 66.65 14,221 1.0 
1 C-I03 3.66 28.91 65.29 14,197 1.5 
1 c- 80 2.68 28.95 65.61 14,546 0.5 

1 ~Iean 3.7872 29.8444 65.0592 13,808.5 1. 05128 

2 c- 91 7.23 29.40 68.53 12,812 0.5 
2 C- 92 5.57 30.47 66.48 13 ,000 0.0 
2 C- 94 5.79 29.10 64.03 12,400 0.0 

2 Nean 6.1967 29.6567 66.3467 12,737.3 0.16667 

3 C- 73 8.03 31. 77 64.16 10,945 0.0 
3 C- 84 8.97 30.05 62.02 11 ,067 0.0 
3 c- 86 8.70 31.68 61.44 11 ,061 0.0 
3 C- 77 9.10 29.31 60.69 10,839 0.0 
3 C- 87 9.41 29.55 61. 26 10,838 0.0 
3 C-107 8.91 26.35 62.61 10,775 0.0 
3 C- 74 9.01 34.60 59.97 10,401 0.0 
3 C- 85 9.68 26.62 60.90 10,363 0.0 
3 C- 76 10.08 30.45 61. 66 10,567 0.0 
3 C- 75 11. 20 32.82 59.47 10,081 0.0 
3 c- 82 11. 42 32.00 56.09 9,995 0.0 
3 C- 83 10.95 28.46 58.S<1 10,228 0.0 
3 C-108 9.10 28.82 59.75 10,160 0.0 

3 Hcan 9.5815 30.1908 60.6815 10,563.1 0.0 



-20-

much as mineral-matter-free coal would have specific gravity 

less than 1.8). Using the Paar Formulae in reverse with 

experimental results for ash and moisture on a cumulative basis 

to S.G. 1.8, approximate values for Fixed Carbon and Volatiles 

at S.G. 1.8 were derived. Recalculated data for 1976 composites 

are shown in Table 3. Attempts were than made to cluster 1976 

and 1977 composites together. 

At first composite T-6 persistently grouped on its own. Re-

examination of the analytical data, in particular its high 

apparent ash content and inability to wash to 8% ash, led to the 

supposition that T-6 is strongly oxidised, and this composite 

was thrown out. All other composites fell in three well-defined 

clusters. With one exception, all 1977 composites fell in the 

same cluster as their individual components. Composite R-8 has 

four components; one is strongly oxidised while the other three 

fell in cluster 1, resulting in a composite which fell in 

cluster 2. This composite was therefore thrown out. The 

clusters of the remaining composites are listed in Table 4. 

Several points arose from the clustering of composites, including: 

1. The lack of a fourth cluster may indicate either that 
no samples from No.4 Seam were analysed, and this is 
possibly due to impersistence of this seam, or that 
No.4 Seam is indistinguishable from No.3 Seam. 

2. If, in fact, composite T-6 is strongly oxidised, it 
is probably safe to assume that cluster 4 represents 
unoxidised coal from No.1 Seam. 



TABLE 3 

Analytical Data for 1976 Composites Recalculated at S.G. 1.8 

Fixed Fixed % 
Composite Moist. Volatiles Carbon Carbon BTUIl b. BTU/lb. Recovery 

Seam Hole No. Footage No. % Ash % ---- % % (DMMF) (raw) (t1i'1MF) @ SG 1.8 F.S. I. 

3 Open Pit Channel C-l 2.36 6.72 30.91 60.01 66.40 12,930 13,942 96.25 ~ 

3 Open Pit Stockpil e C-2 2.20 8.90 32.90 56.00 63.50 12,290 13,597 87.59 0 I 
N 

2 C-76-1 386.0 - 394.0 T-l 4.35 7.30 35.69 52.66 60.14 12,050 13,097 92.79 0 ~ 
I 

3 C-76-1 668.5 - 681. 5 T-2 1. 58 11.47 30.17 56.78 66.00 12,770 14,576 95.21 1 

3R C-76-3 311.0 - 320.0 T-3 1.4] 30.62 34.20 33.71 51. 50 9,770 14,597 29.76 1 

3 C-76-3 350.0 - 363.0 T-4 1.86 10.29 30.93 56.92 65.40 12,490 14,052 82.29 ~ 

1 C-76-5 47.0 - 60.0 T-6 10.73 20.53 35.46 33.28 49.60 6,940 8,917 55.82 0 

3 C-76-5 891.0 - 915.0 T-11 1.44 12.28 33.91 52.37 61.40 12,280 14,158 80.70 1 



Cluster 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

2 
2 
2 

2 

3 
3 
3 
3 
3 
3 

3 

Composite 

R- 1 
R- 7 
R-24 
R- 5 
C- 1 
R- 9 
R-17 
R-22 
R- 3 
R-13 
T-11 
R- 4 
T- 4 
R- 6 
R- 2 
R-23 
C- 2 
R-10 
R-21 
T- 2 
T- 3 

Mean 

R-20 
T- 1 
R-19 

Mean 

R-11 
R-25 
R-12 
R-16 
R-15 
R-14 

Mean 
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TABLE 4 

Cluster Listing - 1976 and 1977 Composites 

Moist. 
% 

4.14 
3.00 
4.01 
3.24 
2.36 
3.29 
2.86 
3.71 
3.78 
2.77 
1.44 
3.16 
1.86 
3.15 
4.08 
3.17 
2.20 
4.31 
3.55 
1. 58 
1.47 

3.01 

5.83 
4.35 
6.03 

5.40 

8.99 
9.50 
9.34 
9.41 
9.04 
9.64 

9.32 

Volatiles 
% 

30.75 
31.63 
27.47 
30.92 
30.91 
31. 73 
27.55 
30.12 
32.84 
30.48 
33.91 
30.38 
30.93 
29.56 
26.78 
30.74 
32.90 
29.61 
32.78 
30.17 
34.20 

30.78 

29.20 
35.69 
28.38 

31.09 

33.33 
25.63 
29.98 
29.55 
30.62 
29.81 

29.82 

FCDMMF 

64.91 
64.59 
67.89 
66.01 
66.40 
62.90 
65.74 
64.96 
61.22 
65.94 
61.40 
63.24 
65.40 
66.92 
69.53 
63.97 
63.50 
62.48 
59.25 
66.00 
51.50 

63.99 

64.16 
60.14 
68.31 

64.20 

61.43 
63.33 
61. 66 
61. 26 
60.29 
57.65 

60.94 

BTUMMMF 

13,787 
13,797 
13,805 
13 ,976 
13,942 
13,905 
13 ,869 
13 ,875 
14,171 
14,174 
14,158 
14,063 
14,052 
14,107 
13,728 
13,673 
13 ,597 
13 ,437 
13 ,462 
14,576 
14,597 

13 ,940 

13 ,090 
13 ,097 
12,969 

13,052 

10,469 
10,574 
10,794 
10,838 
10,950 
10,075 

10,617 

FSI 

2.0 
1.5 
0.0 
1.0 
0.5 
1.5 
0.5 
1.5 
2.0 
1.0 
1.0 
0.5 
0.5 
1.0 
0.5 
0.5 
0.0 
0.5 
1.0 
1.0 
1.0 

0.91 

0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
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Taking the above pOints into consideration, the 1977 composites 

have been tentatively assigned to seams as follows: 

Comeosite Seam Comeosite Seam 

R- 1 3 R-14 1 
R- 2 3 R-15 1 
R- 3 3 R-16 1 
R- 4 3 R-17 3 
R- 5 3 R-18 ? (oxidised) 
R- 6 3 R-19 2 
R- 7 3 R-20 2 
R- 8 ?3 (partly oxidised) R-21 3R 
R- 9 3 R-22 3 
R-10 3 R-23 3 
R-ll 1 R-24 3 
R-12 1 R-25 1 
R-13 3 

These seam assignments have been used in the geological inter-

pretation which follows (Section 7). At the time of writing, 

other mathematical methods designed to test the statistical 

significance of the clusters obtained were under investigation. 

One factor which should not be overlooked is that many of the 

intersections assigned above to No. 1 Seam are from close to 

surface. It is therefore possible that one, several, or even 

all of them may represent oxidised coal from No. 2 or No. 3 

Seams. This possibility should be investigated. 
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5.3 Geophysical Loggin[ 

Because of apparent poor accuracy in determining depths of lithological 

contacts from rotary cuttings, and because of difficulties encountered 

in sampling the cuttings, it was decided that geophysical logs should 

be run on all holes. ' Natural gamma-ray, long-spaced density and 

single-point resistivity logs (hereinafter collectively referred to as 

"E-logs") were selected as being the most suitable logs for this 

application. All logs were run at a logging speed of 20 feet per 

minute and recorded at a chart speed of 10 feet per minute, giving a 

record at 10 feet to the inch. Since this drilling programme was 

essentially initial exploration, it was considered unnecessary to run 

detailed logs over the coal intersections at this time. Using the 

long-spaced density log, a precision of about ~ 2 inches is obtained 

for lithological depths. 

First of all, an attempt \'Jas made to log the 1976 diamond drill holes, 

since comparison between core 1Jg and E-log response would assist the 

operator in calibrating his instruments. Unfortunately, hole C-76-11 

was the only one on Carmacks North which was still sufficiently open 

for the passage of the logging tool; E-logs were obtained to 395 feet 

depth (drill depth 887 feet). Most of the rotary holes drilled in 

April 1977 were plugged, since overburden, which was frozen when the 

holes were drilled, had melted and flowed in. An attempt was made in 

July to drill them out again for logging, but this was abandoned after 

it was discovered that the holes would have to be re-drilled with mud 

and then casing installed in order to keep them open. 

Gamma and Density logs were obtained for close to the full depth of 

most of the rotary holes drilled in June-JUly 1977. It turned out 
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that in most areas the top of the water table was more than 300 feet 

deep; and since borehole fluid is required to obtain resistivity logs, 

this log was only obtained for short lengths near the bottom of a few 

of the holes. 

Examination of the E-logs showed that intersections determined from 

rotary cuttings were in error by up to three feet. In addition 

some lithologic intervals including a few coal seams, which had been 

missed on logging the cuttings, were identified on the logs. One 

difficulty was encountered, however; some holes (e.g. C-77-20) 

yielded excellent logs with sharply-defined peaks while others yielded 

very poorly-defined logs. It was interpreted that the poor definition 

on some logs was a result of those holes intersecting bedding at high 

angles. This was apparently confirmed later by trenching. 

Cuttings logs and/or E-logs, depending upon availability, were used 

to compile the Rotary Drill Records presented in Appendix I. 

5.4 Trenching 

In order to assist with geological interpretation of the drill-hole 

data in the II pl ateau ll area, M. O. Hampton, Senior Coal Engineer, 

employed a 0-7 bulldozer to dig trenches near those holes which had 

intersected thick coal seams close to surface. Seven new trenches 

were dug (Nos. 28 to 34 inclusive - see Map 1 ), and Trench No. 17 

was lengthened. Detailed trench logs for all except No. 31 were 

prepared by the writer (see Figure 2). Trench No. 31 was not 

located or described in detail because of lack of time. 

In all the trenches, dips were very steep (65 to 850
); in Trench No. 

33, bedding was overturned for part of its length. These steep dips 
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are apparently the reason for very thick coal intersections in some 

of the dri11-h01es, and for poor1y-defined peaks on some of the E-10gs. 

Information from the trenches proved inva1uab1e for ge010gic inter­

pretation in this area (see Section 7). 
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6. PHOTOGRAMMETRY AND LEASE SURVEY 

. Contour maps used for the 1976 exploration programme were 111 = 400' pencil 

manuscripts drawn from Government aerial photographs (approximate scale 

1" = 1,000') taken in 1969. Contour interval was 50 feet, and horizontal 

control was taken from the N.T.S. 1:50,000 map. For the 1977 programme it 

was considered that further detailed work, particularly in the open pit 

area, would require much more accurate and more detailed basemaps - at 

1" = 100' scale with 5 foot contour interval. Thus it was decided that 

new aerial photographs should be flown, and accurate horizontal and 

vertical control established. A new map of the open pit area could be 

produced, and maps of other areas as required. 

In the past, all underground surveying at Tantalus Butte Mine has been 

tied to an arbitrary grid system established by Yukon Coal Company. Some 

discrepancies have arisen when trying to tie in underground surveys to 

surface data, and the actual location of the grid lines varies from map 

to map. The original monuments establishing the grid have all be~n 

destroyed. Projection of this grid up to ten miles to the south to 

cover the Carmacks South property has resulted in survey errors of ten 

feet.or so, largely due to the fact that distances and angles on the mine 

grid system were not resolved to sea level. In order to remove these 

difficulties, it was decided that the mine grid system should be 

abandoned (except for local surveys within the mine), and that all past 

and future surface control surveys should be tied to the Territorial 

Plane Coordinate System (T.P.C.S.). This should allow easy conversion 

to the U.T.M. system if metrication takes place. 

In order to obtain maximum advantage from the new photography, tar-

gets were placed at most of the 1976 diamond drill-holes, at many of the 
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original lot and coal mining lease cornerposts, and at several survey 

'control stations. 

Aerial photography covering both properties at approximate scales of 

III = 1,000' and III = 2,000' was flown in July, after most of the new 

access roads and drillsites in the open pit area had been built and part 

of the line grid systems had been cut. The new pencil manuscript of the 

open pit area was received in December 1977, and coordinates for the }976 

drill-holes, lease posts and survey control stations were received in 

March 1978. 

Using coordinates for lease posts obtained photogrammetrically, a revised 

map showing actual locations of all the leases was prepared (see Map 2). 

This map shows that the leases staked by Dynasty Explorations in 1969 on 

Carmacks North are in fact located some distance to the north of where they 

were presumed to be. The revised map has been submitted to the Mining 

Recorder in Whitehorse for his approval, and for possible amendment of the 

lease documents. 
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7. GEOLOGICAL COMPILATION OF OPEN PIT AREA 

. After the new topographic map of the open pit area was received in December 

1977, a re-compilation of all geological data was begun. Original field 

notes and sketches obtained during the 1972 and 1973 trenching programmes 

were located and examined, and summary logs for 1973 underground diamond 

drill-holes were examined. All these and more recent geological data were 

plotted on the map with the aid of the new aerial photographs. Selected 

survey stations in the underground workings were converted to T.P.C.S. co­

ordinates and geodetic datum, allowing the surface projection of the workings 

to be plotted on the map. 

Accurate cross-sections at a scale of 1 inch to 50 feet were drawn where 

drill-hole information was available. These are Sections 48+50, 50+00, 

54+00, 57+00, 59+00, 60+00, 61+50, 68+00 and 76+00. The irregular line­

spacing is accounted for by the fact that several holes were drilled before 

the line grid system was established. It is intended that future exploratory 

drilling should be carried out on lines 800 feet apart, to be rec'Jced suc­

cessively to 400-foot and 200-foot spacing by in-fill drilling. Lithological 

interpretations for the drill-h01es (as presented in Appendix I ) were 

plot~ed on the sections, and coal intersections were assigned tentatively to 

Seams 1 to 4 on the basis of quality data obtained from 1976 core samples and 

1977 rotary cuttings. 

The southerly continuation of the synclinal structure in the open pit, and 

the accompanying westerly anticline, are apparently confirmed. These 

structures probably extend at least as far south as Section 48+50, where 

they are responsible for the structural complications which have caused so 

much difficulty in the underqround workings in recent years. The structures 

appear to be complicated by local splitting of No.3 Seam, although the 
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situation may also be accounted for by a thrust fault emplaced prior to 

-folding. The coal seams appear markedly thickened in the hinge zones and 

attenuated in the limbs of the folds. 

The structure in the area to the east of the open pit is not sufficiently 

well known to allow completion of the compilation. Where seen in trenches, 

the rocks have westerly dips of between 65 and 750
. In general, the 

structure in this area appears to be dominated by vertical or steeply-

east or west-dipping nOrmal and reverse faults; this interpretation depends 

upon the assignment of coal intersections to particular seams as outlined 

above. On the basis of extrapolating the stratigraphy established further 

south (by trenching and diamond drilling) into this area, the approximate 

locations of the seams not intersected by rotary holes can be inferred. 

This is particularly well shown on Section 60+00; if indeed the stratigraphic 

intervals between the seams in this area are approximately the same as seen 

in 1976 diamond drill-holes, then it is perfectly possible that even by 

drilling on closely-spaced centres (200 feet), several seams were missed. 

This interpretation needs to be tested, by trenching or (preferably) by 

diamond drilling selected easterly-inclined holes. 

Because of uncertainties about the structure and stratigraphy in this area, 

it is not possible to arrive at accurate reserve figures, although it may 

be stated that several hundred thousand tons are inferred by the geological 

model. Much of this coal is likely to have ash contents, including inter­

bedded mudstone partings, in the range 10 to 50% (see values for recovery 

at specific gravity 1.8 in Table 1). In addition, most of the coal within 

about 50 feet of the surface appears to be moderately to strongly oxidised. 
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8. CONCLUSIONS AND RECOMMENDATIONS 

·It is concluded that appreciable reserves of coal are indicated in the area 

around the open pit, and this area should, for the time being, be given 

preference over a new portal at river level or any development at Carmacks 

South. 

Further exploration work is required in the open pit area since not enough 

information is currently available to permit mining to commence. The 

information required may be summarised as follows: 

1. Verification of the geological structure east of the open pit, 
shown here on Sections 60+00, 68+00 and 76+00. In the event 
that the present interpretation proves incorrect, formulation 
of a new interpretation would be required. 

2. More precise information on attitude, thickness and lateral 
extent of each seam. 

3. More reliable quality data, particularly: 

(a) depth of oxidised zone and degree of oxidation, 

(b) thickness of rock partings within seam (i.e. proportion 
of coal to rock), 

(c) accurate characterisation of each seam according to 
calorific value and rank. 

This .information could probably best be obtained by selective diamond 

drilling on the existing sections, with holes sited to intersect as much 

of the stratigraphy as possible. Two holes on each of Sections 60+00, 

68+00 and 76+00 are recommended, with each hole inclined 500 to the east. 

Further rotary drilling is not recommended unless a rig capable of 

drilling inclined holes is made avail~ble and geophysical logs are 

obtained. 
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PART B 

CARMACKS SOUTH 

Only minimal exploration work was carried out on Carmacks South during 

1977. Efforts were concentrated on finding a geophysical method which 

could be used to trace the coal horizon to the southeast beneath thick 

overburden. An extensive area was covered with EM-16. This method did 

not detect the coal itself, but did detect linear anomalies which probably 

represent structural features, and these may allow the coal seam to be 

traced some distance. 

Several coal samples from 1976 drill core were sent for petrographic analysis 

to determine why some had high F.S.I. values while others had very low values. 

The results show that the low F.S.I. values are the result of oxidation of 

the coal. Geophysical logs were obtained from some of the 1976 diamond drill 

holes. 
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2. PETROGRAPHIC ANALYSIS 

After the 1976 diamond drilling program on Carmacks South, some incon­

sistencies were observed in the analytical data. While all samples had raw 

essentially similar proximate analyses and calorific values, some had 

free-swelling-index (F.S.L.) values in the range 4 to 7 while others had 

values in the range 1/2 to 1 (see Hill, 1977, Table 7). In an attempt 

to explain this variation, several samples were sent to Robertson Research 

(North America) Ltd. for petrographic analysis. 

The samples selected for analysis were composites T-5 and T-7 and their 

individual components. A maceral analysis was performed upon each com­

ponent and composite, and the mean maximum reflectance of vitrinite (Romax) 

was determined for the composites. The resulted are presented in Table 5, 

and show that all the samples are of very similar coal type and rank. 

After recalculating the mineral-matter percentage for ash and sulphur values 

obtained in the proximate analyses, it is possible to predict approximate 

F.S.I. values based upon coal type and rank. Predicted values, together 

with the observed values for F.S.I.,are also shown in Table 5. 

Predicted F.S.I. values for samples C-24 and C-25, and their composite T-7, 

compare favourably with the measured values. However, measured values for 

samples C-12 to C-18, and their composite T-5, are much lower than predicted 

values. This difference is ascribed to the affects of oxidation of the 

vitrinite in these samples. While oxidation does affect caking characteris­

tics (F.S.r.), we are advised that these results should not be taken as an 

indication that this coal will not produce coke. 



... 

TABLE 5 

PETROGRAPHIC ANALYSIS OF COMPOSITES T-5 AND T-7 

I 
Calc. 
Compo 

SM':PLE C-12 C-13 C-14 C-15 C-16 C-17 C-18 of C-12 
to C-18 

i incl. 
I 
I~EIGHT % IN COMPOSITE 16.85 15.14 14.36 13.57 8.83 13.47 17.78 100.00 
;';5:-\ '/, 16.24 26.35 11. 23 28.51 21. 57 21. 63 28.92 22.17 
·s.r ... ·'I1? 'i i uLt'rtJ" " - - - - - - - -
i 
::/ac~ral Ana lxs is (as measured) 
! 
!'/itrinite 60.40 63.40 43.00 42.40 54.70 66.40 57.90 55.80 
f ..... '4-
l::.Xlnll.e 0.40 0.00 0.00 0.00 0.00 0.20 0.20 0.10 
;Fusinite 0.80 0.20 0.20 1.00 0.40 0.90 0.40 0.60 
.Se;c.ifus i nite 28.20 26.60 44.40 29.90 26.80 20.70 10.90 26.30 
1'1' .. .... 

I " ~rjnl I..e 5.50 4.20 5.10 2.10 3.80 3.70 4.20 4.20 
'". 1 (1 nera f'.atter 4.70 5.60 7.30 24.60 14.30 8.10 26.40 13.10 

!~itrinite reflectivity - - - - - - - -
I 

!~ecalculated maceral data using Parr's formula for mineral matter 
I 
;Vitrinite 57.60 57.50 43.50 47.~0 56.30 63.60 66.20 56.40 
:Er.in{te 0.40 0.00 0.00 0.00 0.00 0.20 0.20 0.10 
Fusinite 0.80 0.20 0.20 1.10 0.40 0.90 0.50 0.60 

:Se::1ifus i nite 27.00 24.10 44.90 33.40 27.60 19.80 12.50 26.60 
";'icrinite 5.30 3.80 5.20 2.40 3.90 3.60 4.80 4.20 
;~~i nera 1 :1atter 8.90 14.40 6.20 15.70 11.80 11. 90 15.80 12.10 
: 
~Free S',;e11 ing Index (FSI) 
I 

! (a) Observed value 1 1 >, 1 !2 1 }'2 >'-1 
:(b) 
L:.. 

Predicted value 7 -7'. 7-7'». 5 6 7 8'. 9 7 

T-5 C-24 C-25 Camp. 

100.00 38.71 61. 29 . 
23.06 19.49 23.75 
0.63 - -

50.00 63.20 47.50 
0.00 0.10 0.00 
0.20 0.50 0.40 

29.20 20.80 28.50 
4.80 3.50 5.90 

15.80 11. 90 17.70 

1.19% - -

51.90 64.00 50.20 
0.00 0.10 0.00 
0.20 0.50 0.40 

30.30 21.10 30.10 
5.00 3.60 6.30 

12.60 10.70 13.00 

L 7 4\2 '2 

6 8'2 6 

Calc. 
Compo 

of C-24 
and C-25 

100.00 
22.11 

-

53.60 
00.00 

0.40 
25.50 

5.00 
15.50 

-

55.80 
0.00 
0.40 

26.50 
5.20 

12.10 

5\ 
7 

T-7 
Camp. 

100.00 
21. 91 
0.53 

56.90 I 

0.00 
. 0.20 
27.70 
3.ao 

11.80 

1.23': 

56.80 
0.00 
0.20 

27.60 
3.40 

12.00 

6 
7 

I 
<'0 
-Po 
I 
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3. LINECUTTING AND GEOPHYSICS 

3.1 Linecutting 

In order to facilitate geophysical test procedures on Carmacks South, 

several cut lines perpendicular to strike were required. It had been 

proposed that the tests should be conducted on pairs of lines two 

hundred feet apart and four thousand feet long. It was therefore 

decided to erect a line grid-system which could accommodate these 

requirements, and which could later be extended to locate lines for 

any further geophysics or drilling. 

The new grid was erected by selecting line 40+00 feet south to 

coincide with cross-section B (Hill, 1977) at approximately 0500 

azimuth, thus causing line 0+00 to fall at the extreme northern end 

of the property. The baseline was arbitrarily drawn in at azimuth 

1400
, to bisect approximately the known syncline (see Map 3). Three 

pairs of lines were selected for the geophysical tests and were cut 

a~ follows: 

(a) Lines 40 and 42, since a thick coal section was exposed in the 

trench and the structure was fairly well known from drill 

holes C-76-4 and C-76-7; 

(b) Lines 90 and 92, situated just beyond the known strike length 

of coal proved in trenches; 

(c) Lines 110 and 112, situated approximately 2,500 feet beyond the 

known strike length of coal proved in trenches, in an area 

where overburden was presumed to be thick. 

In addition to the lines mentioned above, the baseline was cut from 

line 40 to line 250, an offset at 20+00 west was cut from line 70 to 
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line 200, and an offset at 20+00 east from line 90 to line 140. 

3.2 Geophysical Testing 

The initial geophysical testing consisted of the following: 

(a) Induced polarisation (Gradient-array Resistivity and 

Chargeability) on lines 40 and 42 from 13+00 west to 24+00 west. 

A large, prominent anomaly was evident over the thick coal seam 

exposed in the trench. Gradient-array resistivity was also run 

on line 85 from 14+00 west to 21+00 west and on line 90 from 

11+00 west to 24+00 west, but on these lines no large anomalies 

were found in the expected position over the coal seam. 

(b) Bouguer Gravity, one line 42 from 14+00 west to 24+00 west. A 

fairly even gravity gradient was found over the length of the 

profile. 

(c) Very low frequency (V.L.F.) electromagnetic, using the EM-16 

system, on lines 40 and 42 from 14+00 west to 24+00 west, on 

line 92 from 5+00 east to 24+00 west, and on lines 110 and 112 

from 10+00 east to 20+00 west. 

In each case, very irregular profiles were obtained. On lines 

40 and 42, a prominent anomaly was located approximately 250 

feet to the west of the coal seam outcrop. 

(d) Side-looking dipole-dipole resistivity on lines 41+00 and 41+50 

from 16+00 west to 23+00 west. This method produced a much 

larger and more prominent anomaly than that revealed by gradient­

array resistivity on the same lines. 
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Of the various geophysical methods tried, the side-looking resistivity 

appears to be the only method which might be useful for detecting and 

tracing actual coal seam subcrops in this area. 

3.3 EM-16 Survey 

Since the test of EM-16 on lines 40 and 42 gave a prominent anomaly 

about 250 feet west of the coal seam, it was decided to run some more 

lines using this method to see if the anomaly could be traced parallel 

to the coal seam for any distance. The system was run on flagged lines 

through the bush; initially lines 30 to 90 were run on 200-foot line 

spacings, from 10+00 west to 30+00 west. 

The results of the initial survey showed that the anomaly under investi­

gation did, in fact, appear to lie approximately parallel to the coal 

seam at a distance of about 200 feet to the west. A second, larger, 

anomaly was located about 500 feet to the east of the coal seam, and 

again approximately parallel to it. While neither anomaly can readily 

be related to identifiable geological features, and the method does 

not detect the coal itself, it is evident that EM-16 has provided a 

kind of mapping technique which defines layering and/or structure in 

the sequence. 

As a result of the initial success, the survey was extended south to 

line 150 between baseline 0+00 and 20+00 west, and on lines 100 to 140 

between baseline and 20+00 east. The E.M. profiles and contoured 

values for the entire survey are shown in Figures 3 and 4 

respectively at a scale of 1 inch to 800 feet. From the contoured 

data, it seems likely that the pair of anomalies referred to above 

can be traced more or less continuously at l~ast as far south as 

line 134. If these anomalies are accepted as layering or structural 
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features in the sequence, then it is possible to infer an approximate 

coal seam subcrop trace. Unfortunately, south of line 140, E.M. 

response becomes rather flat, presumably the result of much increased 

overburden thickness. It is possible that the syncline closure occurs 

here, but this remains to be seen. Attempts to extend the surveyed 

area towards the south, and further west between lines 90 and 140, 

were thwarted when the E.M. transmitting station was shut down. 

The geological map'of Carmacks South, amended to reflect the interpre­

tation of the EM-16 survey described above, is shown on Map 3. This 

interpretation should be tested by drilling. A more comprehensive 

treatment of the geophysical tests and EM-16 survey is expected in a 

forthcoming report by Peter E. Walcott. 
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4. GEOPHYSICAL LOGGING 

While the logging unit was in Carmacks for the rotary drilling programme, 

it was decided to attempt to obtain E-logs for the 1976 diamond drill 

holes on Carmacks South. Several of these holes were plugged, but partial 

E-logs were obtained for the following: 

Dri 11 ed Logged ~Jater Table 
Hole Depth Depth Depth 

C-76- 7 817' 800' 448' 

C-76-10 967 960 520 

C-76-12 524 380 289 

C-76-16 212 206 196 
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5. CONCLUSIONS AND RECOMMENDATIONS 

Petrographic analysis of selected samples has shown that all the coal inter­

sected in drill-holes is coking coal, but that localised oxidation has re­

duced F.S.I. values. Carmacks South can therefore still be regarded as a 

potential source of metallurgical coal. Further sampling from a larger area 

is required to determine whether the high ash values determined in 1976 are 

representative of the whole property. 

Very low frequency electromagnetic (EM-16) appears to be a good method of 

tracing structures, and hence the survey should be extended to the east, 

west and south in the hope of tracing the syncline closure and other 

structures. Once this survey is completed, it should be possible to outline 

drill targets aimed at defining more precisely the area underlain by coal. 

Probably the most useful way to drill this property would be to drill on 

cross-sections 1,600 feet apart with holes 800 feet apart on the sections. 

This method would ensure that the synclinal closure area would be located 

more precisely. Holes at the western ends of these sections should be 

inclined at 50 or 600 to the southwest in anticipation of steep or overturned 

dips. It is suggested that lines 110 and 126 are the most appropriate 

for this type of drilling but, after extension of the EM-16 survey, other 

lines may suggest themselves. Proposed hole locations are shown on Map 3. 

It is recommended that diamond drilling should be utilized for the present 

until such time that the stratigraphy and structure are sufficiently well 

known to be able to predict location and depth of the coal horizon. 
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APPENDIX I 

1977 ROTARY DRILL RECORDS 

CARMACKS NORTH 



- ROTARY DRILL RECORD 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO.: Lot 23 

DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: 
DEPTH DRILLED: 
LOGS RUN: None 
T.P.C.S. COORDINATES: 
LOCATION SURVEYED: No 

242 feet 

DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM to 

North 

CUTTINGS LOGS FROM o to 242 feet 
OVERBURDEN DEPTH: 242 feet 

HOLE NO.: C-77-1 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 

Page 1 of 1 

DATE(S) DRILLED: April 5-11, 1977 

DATE LOGGED: 
DEPTH LOGGED: 
GRID LOCATION: 

East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

WATER TABLE DEPTH: N/A 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COMr1ENTS I 

FROM TO NO. 

0 242 Overburden. 

. 

.. 



-- ROTARY DRILL RECORD 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO.: Lot 23 
DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: Data Probe 
DEPTH DRILLED: 300 feet 
LOGS RUN: Gamma, LS Density, Resistivity 
T.P.C.S. COORDINATES: North 
LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 

E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 0 to 300 feet 
CUTTINGS LOGS FROM to 

OVERBURDEN DEPTH: 127 feet 

HOLE NO.: C-77-2 Page 1 of 1 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: April 12-14, 1977 
DATE LOGGED: July 13, 1977 
DEPTH LOGGED: 300 feet 
GRID LOCATION: 

East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

WATER TABLE DEPTH: 257 feet 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COM~1ENTS FROM TO NO. 

0 127 Overburden. 

127 282 Pebble conqlomerate with sandstone 
interbeds. 

282 287 Black coaly mudstone. 
287 300 Brown mudstone. 

. 



_ ROTARY DRILL RECORD HOLE NO.: C-77-3 Page 1 ofl 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: Data Probe 
DEPTH DRILLED: 84.5 feet 
LOGS RUN: Gamma, Density 
T.P.C.S. COORDINATES: 22,611,570 North 
LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM to 
CUTTINGS LOGS FROM 0 to 84.5 feet 

OVERBURDEN DEPTH: 28 feet 

PROPERTY:' Carmacks North 

PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: April 17, 1977 
DATE LOGGED: July 22, 1977 
DEPTH LOGGED: 56 feet 
GRID LOCATION: Line 61+30, 1+30W 

-216,090 East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

WATER TABLE DEPTH: 

SAMPLES 
FROivi TO LITHOLOGIC DESCRIPTION AND COM~1ENTS FROM TO NO. 

0.0 28.0 Overburden. 
28.0 51. 5 Medium grey mudstones and siltstones. 
51. 5 55.5 COAL (41). 

55.5 84.5 Light grsy sandstone with brown mud-
stone interbeds. 

Note - E-logs of coal intersection . 
obscured by water in bottom of 
hol e . 

.. 



-ROTARY DRILL RECORD HOLE NO.: C-77 -4 Page 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: April 17, 1977 
DATE LOGGED: -
DEPTH LOGGED: -DEPTH DRILLED: 185 feet 

LOGS RUN: None GRID LOCATION: Line 61+30, 0+50W 
LP.C.S. COORDINATES: 22,611,570 North -216,010 East Elevation: 
LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None DEPTH AZIMUTH 

CUTTINGS LOGGED BY: R. P. Hill - -
E-LOGS INTERPRETED BY: 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM to 
CUTTINGS LOGS FROM 

OVERBURDEN DEPTH: 
o to 185 feet 
23 feet WATER TABLE DEPTH: -

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROM TO 

0 23 Overburden. 
23 72 Brown and grey mudstones and siltstones 

with a few carbonaceous mudstone 
partings. 

72 97 COAL (25 feet). 

97 115 Light grey sandstone. 
115 150 COAL (35 feet). 
150 185 Light grey sandstone with interbeds of 

brown siltstone and mudstone .. 

.. 

DIP 

_900 

NO. 



-ROTARY DRILL RECORD 

COMPANY: Cyprus Anvil Mi ning Corporati on 
LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 

LOGGING CONTRACTOR: 
DEPTH DRILLED: 85 feet 
LOGS RUN: None 

HOLE NO.: C-77-5 Page 1 of 1 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: April 17, 1977 
DATE LOGGED: -
DEPTH LOGGED: -
GRID LOCATION: Line 60+00, 1+40~J 

T.P.C.S. COORDINATES: 22,611,440 North -216,100 East Elevation: 

LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R.P. Hill 
E-LOGS INTERPRETED BY: 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 
CUTTINGS LOGS FROM 

to 
o to 85 feet 

DEPTH AZIMUTH 

- -

OVERBURDEN DEPTH: 24.5 feet WATER TABLE DEPTH: None 

SAMPLES 
FROM TO LITHOLOGI C OESCR! PHON ll.NO COM~1ENTS FROi,j .... " IU 

0.0 24.5 Overburden. 
24.5 34.0 Medium brown and medium grey mudstone 

and siltstone. 
i 34.0 56.0 Dirty COAL with mudstone partings (22 I) 

56.0 65.0 Brown mudstone. -

65.0 85.0 Grey sandstone. ." .:~ ...... 
.r" 
, 

I 

DIP 
_900 

.. " I~U. 



_ROTARY DRILL RECORD HOLE NO.: C-77-6 Page 1 of 1 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: 

DATE(S) DRILLED: April 18, 1977 
DATE LOGGED: 
DEPTH LOGGED: -DEPTH DRILLED: 243 feet 

LOGS RUN: None GRID LOCATION: Line 60+00, 1+00W 

T.P.C.S. COORDINATES: 22,611,440 North -216,065 
LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM to 
CUTTINGS LOGS FROM o to 243 feet 

East Elevation: 

DEPTH AZIMUTH 

0 -

OVERBURDEN DEPTH: 26 feet WATER TABLE DEPTH: None 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION .A.NO COW1ENTS FROjlj TO 

0 26 Overburden. 

26 85 Medium brown mudstone, and grey silt-
stone and mudstone. One foot of coal 
at about lO ft. depth. 

85 87 Coaly mudstone. -

87 149 Grey and brown siltstones and mudstone. 
149 229 COAL (80 feet'. 
229 235 Brown mudstone. 
235 243 Dark brownish-grey sandstone . 

. 

DIP 

_900 

NO. 

. 



ROTARY DRILL RECORD 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO.: C.M.L. #2959 

DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR:· -
DEPTH DRILLED: 243 feet 
LOGS RUN: None 
T.P.C.S. COORDINATES: 22,611,440 North 

LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 
CUTTINGS LOGS FROM 

to 
o to 243 feet 

OVERBURDEN DEPTH: 25 feet 

HOLE NO.: C - 7 7 - 7 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 

Page 1 of 1 

DATE(S) DRILLED: April 18, 1977 

DATE LOGGED: 
DEPTH LOGGED: -
GRID LOCATION: Line 60+00, 0+60W 

-216,035 East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

WATER TABLE DEPTH: None 

SAMPLES 

FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROr.1 Tn NO. IV 

0 25 Overburden. 

25 145 Grey and brown mudstones and silts tones 
145 183 COAL (38 feet). 
183 243 Grey sandstone (6" coal at 219 feet). 

-



_ROTARY DRILL RECORD HOLE NO.: C-77-8 Page 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO. : C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: . 
DEPTH DRILLED: 163 feet 

LOGS RUN: None 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: April 19, 1977 
DATE LOGGED: 
DEPTH LOGGED: 
GRID LOCATION: Line 60+00, 0+20W 

T.P.C.S. COORDINATES: 22,611,440 North -215,980 East Elevation: 

LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM to 
CUTTINGS LOGS FROM 0 to 163 feet 

OVERBURDEN DEPTH: 25 feet 

DEPTH AZIMUTH DIP 

- - _900 

WATER TABLE DEPTH: None 

SAMPLES 

FROM TO LITHOLOGIC DESCRIPTION AND COMt1ENTS FR01>1 TO t"" ~v . 

0 25 Overburden. 
25 91 Brown and grey mudstones and siltstones 
91 119 COAL (28 feet). 

119 121 Brown mudstone. 
121 157 Brownish grey sandstone. 
157 163 Pebble conglomerate. 

I 
I 



HOLE NO.: C-77 -9 Page 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: 
DEPTH DRILLED: 103 feet 
LOGS RUN: None 

PROPERTY: Carmacks North. 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: April 19, 1977 
DATE LOGGED: 
DEPTH LOGGED: 
GRID LOCATION: Line 61+30, 0+10W 

T.P.C.S. COORDINATES: 22,611,570 North -215,970 East Elevation: 

LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 

E-LOGS INTERPRETED BY: 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM to 

CUTTINGS LOGS FROM 0 to· 103 feet 

DEPTH AZmUTH 

- -

OVERBURDEN DEPTH: 5 feet WATER TABLE DEPTH: -

SAMPLES 

FRO~l TO LITHOLOGIC DESCRIPTION AND COMMENTS FROM TO 

0 5 Overburden. 
5 36 Grey and brown mudstones and siltstones 

36 53 COAL (17 feet). 
53 103 Grey siltstone and sandstone . 

. 

DIP 

_900 

NO. 

. 



ROT/-\RY DRILL RECORD 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 
LOGGI NG CONTRACTOR: Oa ta Probe 
DEPTH DRILLED: 83 feet 
LOGS RUN: Natural Gamma and L.S. Density 
T.P.C.S. COORDINATES: 22,611,680 North 
LOCATI ON SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 
CUTTINGS LOGS FROM 

OVERBURDEN DEPTH: 

o to 80 feet 
80 to 83 feet 

26 feet 

----------

HOLE r:Cl.: C-77-10 

PROPERTY: Carmacks North 

PROVINCE/TERRITORY: Yukon 

Paoe 1 of 1 

DATE(S) DRILLED: April 19, 1977 
DATE LOGGED: July 14, 1977 
DEPTH LOGGED: 80 feet 
GRID LOCATION: Line 62+40, 1+30W 

-216,090 East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

WATER TABLE DEPTH: 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROi,j TO NO. 

- 0.0 26.0 Overburden. 
26.0 39.0 Grey and brown mudstones. 
39.0 47.3 Grey sil tstones. 
47.3 53.3 COAL (6.0 feet). 
53.3 83.0 Grey siltstone and sandstone. 

. 

. 

-
------- --

-------------- -



---- ---------- --------- ----- ------

ROTARY DRILL R[CORD HOLE fiO.: C-77-11 Paqe 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation PROPERTY: Carmacks North, 
LEASE/LOT/CLAm NO.: C.M.L. #2959 PROVINCE/TERRITORY: Yukon 
DRILLING CONTRACTOR: Midnight Sun DATE(S) DRILLED: April 19, 1977 
LOGGI NG CONTRACTOR: Da ta Probe DATE LOGGED: July 14, 1977 
DEPTH DRI LLED: 103 feet DEPTH LOGGED: 95 feet 
LOGS RUN: Natural Gamma, L.S. Density GRID LOCATION: Line 62+40, 0+90W 
T.P.C.S. COORDINATES: 22,611,680North 
LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: 

'DEPTHS DETERMINED FROM: 
E-LOGS FROM 
CUTTINGS LOGS FROM 

o to 95 feet 
95 to 103 feet 

-216,050 East Elevation: 

DEPTH AZIMUTH DIP 

- - _90 0 

OVERBURDEN DEPTH: 12 feet WATER TABLE DEPTH: 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROM Tn NO. .v 

-
0.0 12.0 Overburden. 

12.0 25.0 Grey and brown siltstones. 
25.0 28.0 Sandstone. 
28.0 40.0 Grey and hrown mudstones, grading down 

into: 

40.0 49.3 Siltstones. 
49.3 55.0 COAL (5,7 feet). --. . 
55.0 65.3 Grey sandstone and siltstone. 
65.3 76.5 COAL (11:2 feet). 

76.5 78.3 Carbonaceous mudstone (1.8 feet}. 
78.3 84.0 COAL (5.7 feetl. 
84.0 103.0 Light grey siltstone and sandstone. 

-
-

.----~- ~----- . ---.---- ----- ------

- -----~~--- ----'. 



_ ROTARY DRILL RECORD HOLE NO.: C-77-12 Page 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: 
DEPTH DRILLED: 183 feet 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: April 20, 1977 
DATE LOGGED: 
DEPTH LOGGED: -

LOGS RUN: None GRID LOCATION: Line 60+00, 0+30E 

T.P.C.S. COORDINATES: 22,611,440 North -215,930 East 
LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM to 
CUTTINGS LOGS FROM 0 to· 183 feet 

DEPTH 

-

Elevation: 

AZIMUTH DIP 

- _900 

OVERBURDEN DEPTH: 24 feet WATER TABLE DEPTH: None 

SAMPLES 

FROM TO LITHOLOG! C DESeRI PTION ,n.ND COM~1ENTS FROi'i TO >Ii"' 
I~U. 

0 24 Overburden. 
24 183 Brown mudstone and grey silts tone. 

_. 

. 

. 



ROTARY DRILL RECORD 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: Data Probe 
DEPTH DRILLED: 184 feet 
LOGS RUN: Gamma, L.S.D., Resistivity 
T.P.C.S. COORDINATES: 22,611,330 North 
LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 0 to 183 feet 
CUTTINGS LOGS FROM 183 to 184 feet 

HOLE NO.: C-77 -13 Page 1 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: April 20, 1977 

DATE LOGGED: July 13, 1977 

DEPTH LOGGED: 183 feet 
GRI D LOCATION: Line 58+90, 0+20t-J 

-215,980 East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

OVERBURDEN DEPTH: 24 feet WATER TABLE DEPTH: 133 feet 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROi'l TO ." .. 

I~U. 

0.0 24.0 Overburden. 

24.0 28.0 Grev siltstone. 
28.0 46.0 COAL (18.0 feet). 
46.0 55.0 Brown mudstone. 
55.0 62.0 Grey si ltstone. -
62.0 65.0 Grey sandstone. 
65.0 70.0 Grey siltstone. 
70.0 73.0 Grey sandstone (? Marker bed) . 
73.0 86.0 Grey siltstone. 

86.0 101.0 Brown mudstone. 
101. 0 108.0 Dirty COAL (7.0 feet). 
108.0 116.2 Brown siltstones. 
116.2 158.0 COAL with mudstone partinqs (41.8 feet) 
158.0 175.5 Brown siltstone and mudstone. 
175.5 184.0 ?Pebble conglomerate with sandstone 

interbeds. '-

of 1 



HOIAKY LJHILL HECOHD 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO. : C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: 
DEPTH DRILLED: 164 feet 
LOGS RUN: None 

HOLE NO.: C-77-14 Page 1 of 1 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE{S) DRILLED: April 20, 1977 
DATE LOGGED: 
DEPTH LOGGED: 
GRID LOCATION: Line 58+90, 0+20E 

T.P.C.S. COORDINATES: 22,611,330 North -215,940 East Elevation: 

LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM to 
CUTTINGS LOGS FROM o to 164 feet 

DEPTH AZIMUTH 

- -

OVERBURDEN DEPTH: 34 feet WATER TABLE DEPTH: 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COM~1ENTS FROM Tr. 

IV 

0 34 Overburden. 
34 40 COAL (6 feet). 
40 164 Grey sandstone with brown and qr.ey 

mudstone and siltstone partinqs. 
-

DIP 

_900 

NO. 



-ROTARY DRILL RECORD HOLE NO.: C-77-15 Page 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO.: Lot 23 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 

DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: Data Probe 

DATE(S) DRILLED: April 21-22, 1977 
DATE LOGGED: July 13, 1977 

DEPTH DRILLED: 317 feet DEPTH LOGGED: 147 feet 

LOGS RUN: Gamma, L.S. Density GRID LOCATION: 

T.P.C.S. COORDINATES: North East Elevation: 

LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

DEPTH AZIMUTH 

- -

E-LOGS FROM 0 to 147 feet 
CUTTINGS LOGS FROM 147 to 317 feet 

:OVERBURDEN DEPTH: 98 feet WATER TABLE DEPTH: 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COW1ENTS FROivl TO 

0 98 Overburden. 
98 252 Pebble conglomerate with sandstone and 

mudstone interbands. 
252 275 Interbanded mudstones, carbonaceous 

.. 

mudstones and thi~ coal bands. 
275 293 Sandstone with conglomerate and mud-

stone interbeds. 
293 303 Dirty COAL (10 feet). 

303 317 Grey sandstone. 

DIP 

_900 

NO. 



_ROTARY DRILL RECORD 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 

DRILLING CONTRACTOR: Midnight Sun 

LOGGING CONTRACTOR: Data Probe 

DEPTH DRILLED: 272 feet 
LOGS RUN: Gamma, Resistivity, L.S. Density 

T.P.C.S. COORDINATES: 22,611,340 North 

LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 

E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: Cyclone Engineering 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 
CUTTINGS LOGS FROM 

OVERBURDEN DEPTH: 

o to 139 feet 
139 to 272 feet 

8 feet 

HOLE NO.: C-77-16 Page 1 of 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 

DATE(S) DRILLED: June 22, 1977 

DATE LOGGED: July 13, 1977 

DEPTH LOGGED: 139 feet 
GRID LOCATION: Line 59+00, 1+00W 

-216,060 East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

WATER TABLE DEPTH: Not known. 

SAMPLES 

FROM TO LITHOLOGIC DESCRI PTI ON /I.ND COW1ENTS FROi·l TO NO. 

0.0 8.0 Overburden. 
8.0 78.0 Pebble conglomerate with sandstone 

interbeds. 

78.0 84.0 Coaly mudstone. 
84.0 124.3 Brown siltstone and mudstone. '" 

124.3 131. 3 COAL (7 feet). 
131. 3 139.0 Black carbonaceous mudstone. 
139.0 209.0 Grey sandstone, passinq down into qrev 

siltsto~e and mudstone. 
209.0 224.0 COAL (15 feet). 209 214 C-50 
224.0 226.0 Black carbonaceous mudstone. 215 223 C-51 
226.0 246.0 COAL (20 feet). 230 236 C-52 
246.0 272.0 Rock type uncertain. 237 243 C-53 



_ROTARY DRILL RECORD HOLE rw.: C-77 -17 Paqe 1 

PROPERTY: Carmacks North 

PROVINCE/TERRITORY: Yukon 
COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 

DRILLING CONTRACTOR: Midnight Sun DATE(S) DRILLED: June 22, 1977 

LOGGING CONTRACTOR: Data Probe DATE LOGGED: July 13, 1977 

DEPTH DRILLED: 243 feet DEPTH LOGGED: 201 feet 

LOGS RUN: Gamma, Resistivity, L.S. Density 

T.P.C.S. COORDINATES: 22,611,340 North 

LOCATION SURVEYED: No 

GRID LOCATION: Line 59+00, 1+80W 

-216,140 East Elevation: 

DOWN-HOLE SURVEY METHODS: None DEPTH AZIMUTH DIP 

CUTTINGS LOGGED BY: R. P. Hi 11 - - -900 

E-LOGS INTERPRETED BY: R. P. Hill 

SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 0 to 201 feet 

CUTTINGS LOGS FROM 201 to 243 feet 

OVERBURDEN DEPTH: 8 feet WATER TABLE DEPTH: 165 feet 

SAMPLES 
FROH TO LITHOLOGI C DESeRI PTI ON AND C01'U''1ENTS FROM TO NO. 

0.0 -8.0 Overburden. 

8.0 70.0 Pebble conglomerate with sandstone 
interbeds. 

70.0 72.5 Dirty COAL (2.5 feet). 
72.5 74.5 Dark brown and dark qrey mudstones. 

74.5 79.0 Dirty COAL (4.5 feet). 
79.0 134.0 Liqht qrey siltstone with sandstone and 

mudstone interbeds. 
134.0 136.0 Dense sandstone (?MARKER). 
136.0 150.0 Light grey siltstone with sandstone and ._-

mudstone interbeds. 
150.0 179.0 Dark brown and dark grey siltstones with 

sandstone interbeds. 
179.0 184.7 COAL (5.7 feet). 

184.7 201.0 ~1u.dstones and ~iltstoQes. 

N.B. L~_~ll.ow cav~_frOD.l 190 to 195' , 
. then a ~ronounced increase in 

density from 195 to 201' which is ------ ---"--- -----
difficult to interpret (could be c nglomerat e) . 

of ' 

-.~--- --------- ---------- ---------



-ROTARY DRILL RECORD Hole No.:. C-77-17 Page 2 of 2 

SAMPLES 
FROM TO LITHOLOGI C DESCRIPTION AND COMMENTS FROM TO NO. 

201.0 202.0 Coalx mudstone. 
202.0 209.0 Mudstone and siltstone. 
209.0 211.0 Coaly mudstone. 
211. 0 243.0 Mudstone and siltstone. 

I 

-' 

-

._--

--'-- . __ .. _-- - .. ~- ------- ------------J 
--_.-,------ ------- . .----. -. 



I \V I MI, I unl LL f\ClvUi\ U 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 

DRILLING CONTRACTOR: Midnight Sun 

LOGGING CONTRACTOR: Data Probe 

DEPTH DRILLED: 364 feet 
LOGS RUN: Gamma, Resistivity, L.S. Density 

T.P.C.S. COORDINATES: 22,611,140 North 

LOCATION SURVEYED: No 

DOWN-HOLE SURVEY r~ETHODS: None 

CUTTINGS LOGGED BY: R. P. Hill 

E-LOGS INTERPRETED BY: R. P. Hill 

SAMPLES ANALYSED BY: Cyclone Engineering 

DEPTHS DETERMINED FROM: 
E-LOGS FROM 0 to 362 feet 

CUTTINGS LOGS FROM to 
OVERBURDEN DEPTH: 8 feet 

HOLE NO.: C-77-18 

PROPERTY: Carmacks North 

PROVINCE/TERRITORY: Yukon 

Page 1 of 

DATE(S) DRILLED: June 23-24, 1977 

DATE LOGGED: July 13, 1977 
DEPTH LOGGED: 362 feet 
GRID LOCATION: Line 57+00, 5+00W 

-216,460 East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

WATER TABLE DEPTH: 272 feet 

SAMPLES 

FRm·1 TO LITHOLOGIC DESCRIPTION AND COt·1~1ENTS FROM TO NO. 

0.0 8.0 Overburden. 

8.0 198.0 Pebblemnqlomerate with sandstone inter-
beds. 

198.0 202.0 Carbonacev~s mudstone. 
202.0 232.5 Interbedded dark brown and dark grey mud 

stones and carbonaceous mudstone. 
232.5 236.0 Soft, coaly mudstone. . 

236.0 237.0 Mudstone. 
237.0 243.5 COAL (6.5 feet). 237 241 C-54 

243.5 258.5 Black carbonaceous mudstone with coaly 
partings. 

258.5 267.3 COAL (8.8 feet) 263 271 C-55 

267.3 277.5 Dark qrey mudstones and si ltstones. (Dri 11 e ~IS inter va 1) 

277.5 280.2 Dirty COAL (2.7 feet). 
280.2 288.0 Dark grey mudstone. 
288.0 315.0 Medium grey siltstone. 

315.0 338.5 LiCJht grey sandstone. 
338.5 341. 9 Dirty COAL (3.4 feet). 
341. 9 350.0 Siltstone and mudstone~ 



-ROTARY DRILL RECORD Hole No.: C-77-18 Page 2 of 2 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROM TO NO. 

350.0 355.0 Coaly mudstone. 
355.0 364.0 Pebble conglomerate. 

-

. 

.. ,-_. 

-~--

- -

--±= ===i -~ 

---



KUlAK), UHILL Ht.CUHD 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIr1 NO.: C.M.L. #2959 

DR! LUNG CONTRACTOR: Midni ght Sun 

LOGGI NG CONTRACTOR: Data Probe 

DEPTH DRILLED: 284 feet 

LOGS RUN: Gamma, Resistivity, L.S. Density 
T.P.C.S. COORDINATES: 22,611,140 North 

LOCATION SURVEYED: No 

DOWN-HOLE SURVEY METHODS: None 

CUTTINGS LOGGED BY: R. P. Hill 

E-LOGS INTERPRETED BY: R. P. Hill 

SAMPLES ANALYSED BY: Cyclone Engineering 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 0 to 276 feet 
CUTTINGS LOGS FROM 276 to - 284 feet 

OVERBURDEN DEPTH: 7.5 feet 

HOLE tW.: C-77-19 Page 1 of (. 

PROPERTY: Carmacks North 

PROVINCE/TERRITORY: Yukon 

DATE(S) DRILLED: June 24, 1977 

DATE LOGGED: July 13, 1977 

DEPTH LOGGED: 276 feet 

GRID LOCATION: Line 57+00, 3+00W 

-216,260 East Elevation: 

DEPTH AZ It~UTH DIP 

- - _900 

WATER TABLE DEPTH: 237 feet 

SAMPLES 

rRO~1 
-r 1"\ 
IU UTHOLOGI C DESeRI PTI ON AND COi'iIiENTS FROM TO NO. 

0.0 7.5 Overburden. 
7.5 51.7 Pebble conglomerate with sandstone 

interbeds. 

51. 7 57.6 Coaly mudsLOne. 
57.6 59.4 Liqht qrey mudstone. 
59.4 64.3 Coaly mudstone. 

64.3 74.0 Dark brown mudstone. . 

74.0 78.0 Dense sandstone (?MARKER) . 
78.0 81. 0 Grey siltstone. 
81. 0 83.0 Coaly mudstone. 
83.0 101. 3 Light grey siltstones. 

101. 3 103.3 Dirty COAL (2.0 feet). 
103.3 104.6 Dark grey mudstone. ---
104.6 120.3 COAL with mudstone Qartin~s i15.7 feet). 107 112 C-56 
120.3 122.0 Soft, coalLnludstone. 112 117 C-57 
122.0 147.0 Dark brown and dark grey siltstones and 117 124 C-58 

- ----------- ------- ----- -- ----
mudstones. (Dr ill r's inte s~ctioD. - ---

147.0 184.0 Interbedded sandstones and siltstones. ---

--- - ------- ---



-ROTARY DRILL RECORD Hole No.: C-77-19 Page 2 of 2 

SAr~PLES 

FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROM TO NO. 

184.0 200.0 Light grey siltstones with dark qrey 
mudstone partinqs. 

200.0 206.5 Carbonaceous mudstone. 
206.5 233.0 Light grey siltstones with dark grey 

mudstone partings. 
233.0 239.0 Black coaly mudstone. 

239.0 242.0 Interbedded dark qrev mudstone and 
carbonaceous mudstone. 

242.0 267.0 Light grey siltstone. 
267.0 270.0 Carbonaceous mudstone. 
270.0 284.0 Pebble conglomerate. 

--

-. 

------------ j----:---------
-----



t,UIAK'J' UKILL Kt.CUKU HOLE rw.: C-77-20 Page 1 of2 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO. : C.M.L. #2959 

DRILLING CONTRACTOR: Midnight Sun 

LOGGING CONTRACTOR: Data Probe 

DATE(S) DRILLED: June 24-25, 1977 

DATE LOGGED: July 13, 1977 

DEPTH DRILLED: 384 feet DEPTH LOGGED: 368 feet 

LOGS RUN: Gamma, Resistivity, L.S. Density 

T.P.C.S. COORDINATES: 22,611,140 North 

LOCATION SURVEYED: No 

GRID LOCATION: Line 57+00, 1+00W 

DOWN-HOLE SURVEY METHODS: None 

CUTTINGS LOGGED BY: R. P. Hill 

E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: Cyclone Engineering 

DEPTHS DETERMINED FROM: 

-216,060 East 

DEPTH 

-

Elevation: 

AZIMUTH DIP 

- _900 

E-LOGS FROM 0 to 368 feet 

CUTTINGS LOGS FROM 368 to 384 feet 

OVERBURDEN DEPTH: 7 feet WATER TABLE DEPTH: 178 feet 

SAMPLES 
FRat·, TO LITHOLOGI C DESCRIPTION AND COivif1ENTS FROM TO NO. 

0.0 7.0 Overburden. 

7.0 137.5 Pebble conqlomerate with sandstone 
interbeds. 

137.5· 189.0 Dark brown and dark grey siltstone with 
mudstone partings. 

189.0 205.0 Mudstone. 

205.0 211. 0 Si ltstone. 
211. 0 220.0 Mudstone. 
220.0 232.6 Siltstone. (Driller s FootagE s) 
232.6 252.7 COAL ( 20.1 feet). 239 244 C-59 

252.7 256.4 Dark qrey and dark brown mudstone with 244 250 C-60 
carbonaceous mudstone partings. 250 253 -- C-61 --

256.4 262.9 COAL (6.5 feet). 
262.9 281. 0 Dark brown and dark grey mudstone, 

~ss~.r25! down into: 
-. 

281.0 299.6 Medi um grey siltstones with sandy 
~----

interbeds. 
---

299.6 326.8 COAL (27.2 feet]. 308 310 C-62 -----_. ._------- ._--
326.8 338.0 _~ed_i u~_[ceX2il.~~ tones. 310 314 C-63 ------ ---"--_.- ---~-.- _._------ -----~-~-



-ROTARY DRILL RECORD Hole No.: C-77-20 Page 2 of 2· 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROM TO NO. 

338.0 342.5 Sandstone. 314 319 C-64 
--

342.5 361. 0 Medium grey siltstones. 319 324 C-65 
361.0 384.0 Pebble conglomerate with sandstone 

interbeds. 

Note: Resolution and definition on the 
E-logs among the best obtained 
for any hole. Could be used as 
standard for interpretations of 
Tantalus lithologies. 
(Probably indicates that hole 
is approximately normal to 

bedding.) 

--, 

_. 

. 

,.-

--
----

- --
._--

---- - ._--- ---~-



I\VIMI\ I UI\ILL I\L\....IVI\U HULL flU.: C-77 -21 race 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation PROPERTY: Carmacks North . 
LEASE/LOT /CLAII1 NO. : C. M. L. #2950 PROV I NCE/TE RRITORY: Yukon 

DRILLING cornRACTOR: Midnight Sun DATE(S) DRILLED: June 26-27, 1977 

LOGGING CONTRACTOR: Data Probe DATE LOGGED: July 13, 1977 

DEPTH DRILLED: 628 feet DEPTH LOGGED: 548 feet 
LOGS RUN: Gamma, Resistivity, L.S. Density GRID LOCATION: Line 53+70, 1+30W 

T.P.C.S. COORDINATES: 22,610,810 North -216,090 East Elevation: 

LOCATION SURVEYED: No 

DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 

E-LOGS INTERPRETED BY: R. P. Hill 

SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 0 to 548 feet 
CUTTINGS LOGS FROM 548 to 628 feet 

OVERBURDEN DEPTH: 4 feet 

DEPTH AZIt1UTH 

- -

WATER TABLE DEPTH: 372 feet 

SAMPLES 

DIP 

-900 

FRO~1 TO LITHOLOGIC DESCRIPTION AND COMMENTS FROi·1 TO NO. 

-
0.0 I 4.0 Overburden. -

4.0 332.5 Pebble conglomerate with sandstone inter-
beds. Soft, fractured zones at approx. 
160' & 230' where air and cutti nos los t. 

332.5 334.1 Mudstone. 
334.1 335.8 Dirty COAL (1.7 feet). 
335.8 351.0 Interbedded mudstone and black 

carbonaceous mudstone. 
351.0 356.1 Dirty COAL (5.1 feet). 

356.1 360.2 Black carbonaceous mudstone. 
360.2 375.0 COAL (14.8 feet}. 
375.0 383.1 Black carbonaceous mudstone. 
383.1 401. 9 COAL (18.8 feet). -

401. 9 628.0 Lithology uncertain - appears to be 
interbedded siltstones and sandstones, --. 
possibly passing down into pebble 

------------ -- --
conglomerate somewhere below 548 feet. 

- .-. 

------ .. - ~---
------- ._---- - -- ------------- -----



KUIAKT Ur(ILL Kt..l.,UKU HOLE NO.: C-77-22 Paqe 1 of (' 

COr~PANY: Cyprus Anvil Mining Corporation PROPERTY: Carmacks North 
LEASE/LOT /CLAH1 NO.: C.M.L. #2959 

DRILLING CONTRACTOR: 

LOGGING CONTRACTOR: 
Midnight Sun 
Data Probe 

DEPTH DRILLED: 304 feet 

PROVINCE/TERRITORY: Yukon 

DATE(S) DRILLED: June 28, 1977 

DATE LOGGED: July 13, 1977 

DEPTH LOGGED: 298 feet 

LOGS RUN: Gamma and L.S. Density GRID LOCATION: Line 60+00, 2+10E 

T.P.C.S. COORDINATES: 22,611,440 North 

LOCATION SURVEYED: No 
DOWN-HOLE SURVEY r~ETHODS: None 

CUTTINGS LOGGED BY: R. P. Hill 

E-LOGS I NTERPRETED BY: R. P. Hi 11 

SAMPLES ANALYSED BY: Cyclone Engineering 

DEPTHS DETERMINED FROM: 

E-LOGS FROM o to 298 feet 

CUTTINGS LOGS FROM to 

-215,745 East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

OVERBURDEN DEPTH: 9 feet WATER TABLE DEPTH: 

SAMPLES 
FROM TO LITIIOLOGI C D[SCRIPTION AND CO~V1ENTS FROM TO NO. 

- -
0.0 9.0 Overburden. 
9.0 26.0 Interbedded Coal, carbonaceous mudstone 

and mudstone. (Dril ers foot qes) 
26.0 56.5 Dirty COAL (31.5 feet) 30 35 C-66 
56.5 60.0 Dark brown mudstone with coaly partings. 35 44 C-67 .... G-z r- ~-s--'+1 Iv-V 
60.0 68.4 COAL (8.4 feet). 52 57 C-69 
68.4 71.1 Dark grey and dark brown mudstone. 64 70 C-70 ..,,, ..., .... I r- _"71 

IV 1..1 I"'-/.l 
71.1 79.1 Dirty COAL (8.0 feet). 

79.1 101.7 Interbedded muds tone, carbonaceous mud-
stone and coal. 

101. 7 108.0 COAL (6.3 feet). 105 110 C-72 
108.0 121. 5 Dark grey mudstone. 
121. 5 146.7 Light grey siltstone with mudstone -

partings. 

146.7 152.7 __ ~oa lY--,!]!J.d s tone with mud stone j2a rtj!l9.~_,---------
152.7 183. ~_ -,=-jg.tLL.9.t::~ s;ltston~ with mudstone 

----- ~J::!i~_9~ . -
183.3 194.8 Interbedded black coaly ll1udstone __ ~nd ----- - ~.-,,---.- -~-, .. , ._--

mudstone. ------ .- -- -



--ROTARY DRILL RECORD Hole No.:· C-77-22 Page 2 of 2 

SAMPLES 
FROM TO LITHOLOGI C DESCR! PTI ON AND COMMENTS FROM TO NO. 

194.8 246.0 Light grey siltstone with interbeds of 

dark grey mudstone. 

246.0 282.0 Conqlomerate with sandstone interbeds. 

282.0 284.5 Mudstone. 
284.5 286.0 Dense sandstone (?MARKER) . 

286.0 304.0 Si ltstone. 

-

-
. 

- . 

--
-

-- -,----- ------ -,--.----

.--'-~~---- .. "'~ , --~------- ,--------- -'---'- --,----- -----

----- ---.. -~-.... ---... -.----------. -- -... 



liUIAHY lJRILL RECORD HOLE rw.: C-77 -23 Paqe 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: 

DRILLING CONTRACTOR: 

LOGGING CONTRACTOR: 

C.M.L. #2959 

Midnight Sun 
Data Probe 

PROPERTY: Carmacks North 

PROVINCE/TERRITORY: Yukon 

DATE(S) DRILLED: June 28-29, 1977 
DATE LOGGED: July 13, 1977 

DEPTH DRILLED: 304 feet DEPTH LOGGED: 296 feet 
LOGS RUN:·· Gamma, L.S. Density GRID LOCATION: Line 60+00, 4+05E 
T.P.C.S. COORDINATES: 22,611,440 North -215,555 

LOCATION SURVEYED: No 

DOWN-HOLE SURVEY METHODS: None 

CUTTINGS LOGGED BY: R. P. Hill 

E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: Cyclone Engineering 

DEPTHS DETERMINED FROM: 

E-LOGS FROM 
CUTTINGS LOGS FROM 

o to 296 feet 

to 

East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

OVERBURDEN DEPTH: 4 feet WATER TABLE DEPTH: None 

SAMPLES 
FROM TO LITHOLOGIC OESCR! PTI ON AND COMt1ENTS FROM TO NO. 

-
0.0 4.0 Overburden. 

4.0 27.0 Dark _grey and dark brown mudstone and 

siltstone. 

27.0 35.0 ?Conglomerate (or sandstone). 

35.0 42.1 Dark grey and dark brown mudstone. (Drille 's foota~ es) 
42.1 56.6 COAL (14.5 feet) 44 49 C-73 
56.6 60.0 Sandstone. 49 54 C-74 

60.0 63.5 Dark grey mudstone. 54 58 C-75 
63.5 67.8 Dirty COAL, passing down into: 66 71 C-76 
67.8 75.5 Coaly mudstone, passing down into: 71 74 C-77 

75.5 84.4 Liqht qrey siltstone and mudstone. 
84.4 100.8 Interbedded mudstone and coaly mudstone. 

100.8 120.0 Mudstone. 
120.0 304.0 ?Conglomerate (or sandstone) with mud-

stone interbands. -
Note: (1) gradual increase in rock den-----. 

. sity over the interval 220-250 ft . 
(2) Illaynot be Tantalus lithologies 

- ---------
throughout. 

- -' ---- --.--- ,- ---~-.--



ROTARY DRILL RECORD HOLE NO.: C-77-24 Page 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: Data Probe 
DEPTH DRILLED: 304 feet 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: June 29, 1977 
DATE LOGGED: July 13, 1977 
DEPTH LOGGED: 298 feet 

LOGS RUN: Gamma, L.S. Density GRID LOCATION: Line 60+00, 6+05E 
T.P.C.S. COORDINATES: 22,611,440 North 
LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hi 11 
E-LOGS INTERPRETED BY: R. P. Hi 11 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM o to 298 feet 

CUTTINGS LOGS FROM to 

-215,355 East Elevation: 

DEPTH AZIt~UTH DIP 

- - _900 

OVERBURDEN DEPTH: 9 feet WATER TABLE DEPTH: None 

SAMPLES 
FROM Tn L ITHOLOGI C OESCRI PT! ON I\NO COM~1ENTS FROivj TO NO. IV 

0 9 Overburden. 
9 195 ?Conglomerate with sandstone interbeds. 

195 206 ?Sandstone. 

206 237 Dark qrey to black mudstone. 
237 304 Light qrey sands-tone, silts tone and -

mudstone, passinq down into pebble 
conglomerat2 at approx. 292 feet. 
Note: Lithologies uncertain. May 

not be Tantalus. 

I 



r I\c. L 11'lll~{-\t\ T 

- ROTARY DRILL RECORD HOLE NO.: C-77-25 Pagel of 1 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yu kon 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO. : C.M.L. #2950 
DRILLING CONTRACTOR: Midnight Sun DATE(S) DRILLED: June 29, 1977 
LOGGING CONTRACTOR: Data Probe DATE LOGGED: July 13, 1977 
DEPTH DRILLED: 304 feet DEPTH LOGGED: 300 feet 
LOGS RUN: Gamma, L.S. Density GRID LOCATION: Line 60+00, 8+05E 
T.P.C.S. COORDINATES: 22,611,440North -215,150 East Elevation: 
LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None DEPTH AZIMUTH DIP 

CUTTINGS LOGGED BY: R. P. Hill - - -900 

[-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

[-LOGS FROM 0 to 300 feet 
CUTTINGS LOGS FROM to 

OVERBURDEN DEPTH: 9 feet WATER TABLE DEPTH: 280 feet 

SAMPLES 
FRar·, TO LITHOLOGIC DESCRIPTION Jl.ND Cm~~1ENTS FROivl TO NO. 

0 9 Overburden. 
9 304 Probably pebble conqlomerate with 

sandstone interbeds throuqhout. 
(May be non-Tantalus lithologies). 

-

! 



r\UII-\I\T Ut\ILL t\cGUKU 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO.: C.M.L. #2959 

DRILLING CONTRACTOR: 

LOGGING CONTRACTOR: 

Midnight Sun 
Data Probe 

DEPTH DRILLED: 304 feet 

LOGS RUN: Gamma and L.S. Density 

T.P.C.S. COORDINATES: 22,612,805 North 

LOCATION SURVEYED: No 

DOWN-HOLE SURVEY METHODS: None 

CUTTINGS LOGGED BY: Dri 11 er 

E-LOGS INTERPRETED BY: R. P. Hill 

SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGSFROM 

CUTTINGS LOGS FROM 
OVERBURDEN DEPTH: 12 feet 

o to 298 feet 

to 

HOLE tW.: C-77 -26 Page 1 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: July 6, 1977 

DATE LOGGED: July 14, 1977 

DEPTH LOGGED: 298 feet 
GRID LOCATION: Line 73+70, 1+60W 

-216,125 East· Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

WATER TABLE DEPTH: None 

SAMPLES 
FROM TO LITHOLOGIC DESCR! PTI ON AND COf.1r1ENTS FROM TO NO. 

12.0 
-

0.0 Overburden. 
12.0 15.0 Coaly mudstone. 
15.0 21.7 COAL (6.7 feet). 

21.7 51. 9 Interbedded mudstone and carbonaceous 
mudstone. 

51. 9 57.4 COAL (5.5 feet). 
57.4 65.5 Mudstone and siltstone. . 

65.5 68.3 Dirt~ COAL l2.8 feet). 
68.3 97.5 Mudstone and siltstone. 
97.5 99.0 Dense sandstone (?~1ARKER) . 

99.0 102.5 Siltstone and mudstone. 
102.5 104.0 Dense sandstone (?MARKER). 
104.0 115.5 Siltstone and mudstone. -
115.5 117.5 Dense sandstone (?MARKER) . 
117.5 123.6 Siltstone and mudstone. --
123.6 

of 2 

t 

143~ _ In t er .2~c!~ed c Q.~~.9Jj'_I!lU d s ton e a_IlL_ -----
mudstone (coal about 30;(,). 

143.5 155·9 _ _ S i 1 t~!QIl~an<iJllJLd2.:tQ..n~-!-_ 
155.0 157.0 Dense sandstone (?MI\R~ER) . I - - --_. .---



-- ROTARY DRILL RECORD Hole No.: C-77-26 Page 2 of 2 

SAMPLES 
FROM TO LITHOLOGI C DESCRIPTION AND COMMENTS FROM TO NO. 

157.0 168.5 Siltstone and mudstone. 

168.5 170.5 Dense sandstone (?MARKER). 

170.5 182.0 Siltstone and mudstone. 

182.0 188.5 ?Coaly mudstone. 

188.5 190.5 Dense sandstone (?MARKER). 

190.5 201.8 Siltstone and mudstone. 

201.8 217.5 Interbedded mudstone and coaly mudstone. 

217.5 . 227.0 Siltstone and mudstone . 

227.0 228.5 Dense sandstone (?MARKER). 

228.5 252.0 Interbedded coal, coaly mudstone and 
mudstone. 

252.0 274.0 Siltstone and mudstone. 

274.0 304.0 Pebble conglomerate with sandstone 

interbeds. 

Note: Gamma log poorly defined and 

density log erratic, hence 
1 ithological interpretation 

open to question. 

-. 

. 

I 

-

-------1----
- - ---- ---- - ---- --- ___ ~ __ I 

---- -



_ ROTARY DRILL RECORD HOLE NO.: C-77-27 Page 1 of 1 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO. : C.M.L. #2959 

DRILLING CONTRACTOR: Midnight Sun DATE(S) DRILLED: July 6-7, 1977 

LOGGING CONTRACTOR: Data Probe DATE LOGGED: July 13, 1977 

DEPTH DRILLED: 344 feet DEPTH LOGGED: 335 feet 

LOGS RUN: Gamma and L.S. Density 

T.P.C.S. COORDINATES: 22,611,440 North 

LOCATION SURVEYED: No 

GRID LOCATION: Li n e 60+00, 3+05E 

-215,655 East· Elevation: 

DOWN-HOLE SURVEY METHODS: None DEPTH AZIMUTH DIP 

CUTTINGS LOGGED BY: R. P. Hill - - _900 

E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: Cyclone Engineering 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 
CUTTINGS LOGS FROM 

o to 335 feet 
335 to 344 feet 

OVERBURDEN DEPTH: 18 feet WATER TABLE DEPTH: 

FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROp', 

0.0 18.0 Overburden. 
18.0 234.0 Pebble conglomerate with sandstone 

interbeds. 
234.0 237.0 Dense sandstone (?MARKER). 
237.0 276.5 Pebble conglomerate with sandstone 

interbeds. (Dri 1 
276.5 286.2 COAL (9.7 feet). ?.76 
286.2 287.2 Mudstone. 281 
287.2 289.8 Dirty COAL (2.6 feet). 286 
289.8 315.0 Interbedded mudstone and coaly mudstone 
315.0 326.0 Mudstone. 
326.0 344.0 Light grey siltstone. 

None 

SAMPLES 

TO NO. 

er's Foo age) 
281 C-78 
286 C-79 
290 C-80 



HOLE tw.: C-77-28 

PROPERTY: Carmacks North 

PROVINCE/TERRITORY: Yukon 

race 1 of 2 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 

DRILLING CONTRACTOR: Midnight Sun DATE(S) DRILLED: July 7-8, 1977 

LOGGING CONTRACTOR: Data Probe DATE LOGGED: July 14, 1977 

DEPTH DRILLED: 364 feet DEPTH LOGGED: 369 feet (!) 

LOGS RUN: Gamma and L.S. Density GRID LOCATION: Line 68+00, 1+65E 

T.P.C.S. COORDINATES: 22,612,240 North 

LOCATION SURVEYED: No 

DOWN-HOLE SURVEY METHODS: None 

CUTTINGS LOGGED BY: R. P. Hill 

E-LOGS INTERPRETED BY: R. P. Hill 

SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

o to 369 feet 

to 

-215,800 East· 

DEPTH 

-

Elevation: 

AZH1UTH DIP 

- _900 

E-LOGS FROM 
CUTTINGS LOGS FROM 

OVERBURDEN DEPTH: 5 feet WATER TABLE DEPTH: None 

SAMPLES 
FROM TO LITHOLOGIC DESCR! PTI ON AND COW1ENTS FROi;l TO NO. 

0.0 - 5.0 Overburden. 
5.0 42.0 Dark grey and dark brown muds tones and 

siltstones. 
42.0 44.0 Dense sandstone (?MARKER). 
44.0 57.5 Dark grey and dark brown mudstones and 

siltstones. 

57.5 59.0 Dense sandstone (?MARKER). 
59.0 68.5 Dark grey and dark brown mudstones and 

silts tones. 
68.5 72.3 COAL (3.8 feet). 

72.3 74.2 Dark grey mudstone. 
74.2 77 .0 COAL (2.8 feet). 
77 .0 92.0 Mudstone, possibly coaly. 

92.0 94.5 Mudstone. 
94.5 103.0 Mudstone, possibly with coaly bands. 

103.0 190.0 Siltstone and/or mudstone. 
-

190.0 302.2 Pebble con9lomerate with sandstone and --
mudstone interbeds. 3 - ----- --_._-

302.2 308.4 COAL (6.2 feet). 
- ----



- ROTARY DRILL RECORD Hole No.: C-77 -28 Page 2 of 2 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROM TO NO. 

308.4 319.1 Interbedded coal, coaly mudstone and 
mudstone. 

319.1 369.0 Medium grey mudstone and siltstone. 

Note: E-logs poorly defined. 
Lithological interpretation open 
to question. 

-

. 

- . 

. 

-

--i 
~-------

-------_.-
-- - -~-- .. ~ --_._- - -~---- - -



-ROTARY DRILL RECORD 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 

LOGGING CONTRACTOR: Data Probe 
DEPTH DRILLED: 303 feet 

LOGS RUN: Gamma and L.S. Density 
T.P.C.S. COORDINATES: 22,612,235 North 
LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: R. p., Hi 11 

SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM o to 297 feet 

CUTTINGS LOGS FROM to 
OVERBURDEN DEPTH: 7 feet 

r 1\[. L 11"11111"1" I 

HOLE NO.: C-77-29 Paae 1 of 1 
.J 

PROPERTY: Carmacks North 

PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: July 8, 1977 

DATE LOGGED: July 14, 1977 

DEPTH LOGGED: 297 feet 

GRID LOCATION: Line 67+90, 2+70E 

-215,695 East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

WAT~R TABLE DEPTH: None 

SAMPLES 
FROil( TO LITHOLOGI C DESeRI PTI ON AND COi'iiiENTS FROM TO NO. 

0.0 7.0 Overburden. 

7.0 89.0 Dark brown and dark grey siltstones 
with interbeds of mudstone and sand-

stone. 
89.0 182.0 Pebble conglomerate with sandstone 

interbeds. 
182.0 189.7 COAL (7.7 feet). 
189.7 192.6 Mudstone. 
192.6 194.4 Dirty COAL (1.8 feet). 

194.4 270.0 Light grey siltstone with sandstone 
interbeds. 

270.0 303.0 Pebble conglomerate. 

-
-



- ROTARY DRILL RECORD HOLE NO.: C-77-30 Page 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 

LOGGING CONTRACTOR: Data Probe 

DEPTH DRILLED: 303 feet 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: July 9, 1977 
DATE LOGGED: July 14, 1977 

DEPTH LOGGED: 289 feet 

LOGS RUN: Gamma and L.S. Density GRID LOCATION: Line 67+80, 3+70E 

T.P.C.S. COORDINATES: 22,612,220 North 

LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: Driller 

E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 0 to 289 feet 
CUTTINGS LOGS FROM 289 to 303 feet 

-215,595 East Elevation: 

DEPTH AZIMUTH 

- -

OVERBURDEN DEPTH: 4 feet WATER TABLE DEPTH: None 

SAMPLES 

FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROM TO 

0 4 Overburden. 
4 80 Siltstones with mudstone and sandstone 

interbeds. 

80 125 Pebble conglomerate with sandstone 
interbeds. 

125 133 Mudstones. 
133 303 Pebble conglomerate with sandstone and 

mudstone interbeds. 

, 

Note: May include non-Tantalus 
lithologies. 

-

_.- .---

DIP 

_900 

NO. 



ROTARY DRILL RECORD HOLE NO.: C-77-31 Page 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: Data Probe 
DEPTH DRILLED: 303 feet 
LOGS RUN: Gamma and L. S. Dens i ty 
T.P.C.S. COORDINATES: 22,612,195 North 
LOCATION SURVEYED: No 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: July 9, 1977 
DATE LOGGED: July 14, 1977 
DEPTH LOGGED: 298 feet 
GRID LOCATION: Line 67+60, 5+70E 

-215,395 East Elevation: 

DOWN-HOLE SURVEY METHODS: None DEPTH AZIMUTH DIP 

CUTTINGS LOGGED BY: R. P. Hill 
E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM o to 298 feet 
to 

-

CUTTINGS LOGS FROM 
OVERBURDEN DEPTH: 5 feet WATER TABLE DEPTH: 

FROM TO LITHOLOGIC DESCRIPTION AND Cor'l~1ENTS FROM 

0 5 Overburden. 
5 303 Pebble conglomerate with sandstone, 

siltstone and mudstone interbeds. 

Note: Lithology-uncertain - may be 
non-Tantalus lithologies. 

. 

- _900 

None 

SAMPLES 

TO ~fl"\ nv. 

<-



~~-ROTARY DRILL RECORD HOLE NO.: C-77-32 Page 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 
LOGGING CONTRACTOR: Data Probe 
DEPTH DRILLED: 303 feet 
LOGS RUN: Gamma and L.S. Density 
T.P.C.S. COORDINATES: 22,612,165 North 
LOCATION SURVEYED: No 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: July 10,1977 
DATE LOGGED: July 14, 1977 

DEPTH LOGGED: 301 feet 
GRID LOCATION: Line 67+30, 7+70E 

-215,195 East Elevation: 

DOWN-HOLE SURVEY METHODS: None DEPTH AZIMUTH DIP 

CUTTINGS LOGGED BY: Driller 
E-LOGS INTERPRETED BY: R. P.. Hi 11 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 0 to 301 feet 
CUTTINGS LOGS FROM to 

-

OVERBURDEN DEPTH: 5 feet WATER TABLE DEPTH: 

FROM TO LITHOLOGIC DESCRIPTION AND COMf1ENTS FROM 

-0 5 Overburden. 
5 282 ?Pebble conglomerate with sandstone, 

siltstone and mudstone interbeds, 
2" of coal at approx. 192 feet. 

282 303 Siltstone. 

Note: Lithologies uncertain - may 
not be Tantalus. 

-

- _900 

None 

SAMPLES 

TO NO. 



Pf{tLl Ml NAKY HULL rw.: C-77 -33 /-'aqe 1 oi 2 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 

DRILLlNG CONTRACTOR: Midnight Sun 

LOGGING CONTRACTOR: Data Probe 

DATE(S) DRILLED: July 10, 1977 

DATE LOGGED: July 14, 1977 

DEPTH DRILLED: 303 feet DEPTH LOGGED: 299 feet 

LOGS RUN: Gamma and L.S. Density GRID LOCATION: Line 68+00, 0+50E 

T.P.C.S. COORDINATES: 22,612,250 North 

LOCATION SURVEYED: No 

DOWN-HOLE SURVEY METHODS: None 

CUTTINGS LOGGED BY: Driller 

E-LOGS INTERPRETED BY: R. P. Hill 

SAMPLES ANALYSED BY: -
DEPTHS DETERMINED FROM: 

E-LOGS FROM 0 to 299 feet 

CUTTINGS LOGS FROM to 

-215,910 East. Elevation: 

DEPTH AZIMUTH 

- -

OVERBURDEN DEPTH: 19 feet WATER TABLE DEPTH: None 

SAMPLES 

FROI'" TO LITHOLOGIC DESCRIPTION AND COt'1~1ENTS FROM TO 

0.0 - 19.0 Overburden. 
19.0 65.0 Si ltstone with sandstone and mudstone 

interbeds. 
65.0 71. 5 Mudstone. 

71. 5 73.0 Sandstone. 
73.0 91.0 Mudstone and coaly mudstone. 
91.0 92.5 Dense sandstone {?MARKER) . 
92.5 103.0 Mudstone. 

103.0 112.0 Si ltstone. 
112.·0 148.0 Interbedded coal, coaly mudstone and 

mudstone. 
148.0 162.0 Mudstone. 

162.0 165.0 Dense sandstone (?MARKER). 
165.0 189.5 Mudstones and siltstones. 

189.5 191. 5 __ Dense sandstone (?MARKER). 
191. 5 213.0 Mudstones and siltstones . 

. -- - --
213.0 214.5 Dense sandstone (?MARKER) . ----. .-.----,.~-

214.5 216.4 Siltstone. --._- ----.--- .. -~--.--. --
216.4 222.5 _12..i!ty COAL (6.1 feet). ------- --

DIP 

_900 

NO. 

-

I 

-



- ROTARY DRILL RECORD Hole No.: . C-77-33 Page 2 of 2 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROM TO NO. 

222.5 236.5 Mudstone and siltstone. 

236.5 244.6 Interbedded coal, coaly mudstone and 

mudstone .. 

244.6 258.0 Coaly mudstone. 

258.0 265.6 Mudstone and siltstone. 

265.6 274.7 COAL with mudstone partinqs (9.1 feet) . 

274.7 282.0 Mudstone and siltstone. 
282.0 286.0 Coa ly mudstone. 
286.0 303.0 Mudstones and siltstones, passing down 

into sandstone. 

-

~ - --

-
____ . __________ ._w ____ .. ' ------1---- -----



ROTARY DRILL RECORD 

COMPANY: Cyprus Anvil Mining Corp. 

LEASE/LOT/CLAIM NO. : 

DRILLING CONTRACTOR: 

LOGGING CONTRACTOR: 

DEPTH DRILLED: 303 feet 

C.M.L. #2959 

Midnight Sun 
Data Probe 

LOGS RUN: Gamma, L.S. Density 
T.P.C.S. COORDINATES: 22,613,035 North 

LOCATION SURVEYED: No 

DOWN-HOLE SURVEY METHODS: None 

CUTTI NGS LOGGED BY: Dri 11 er 

E-LOGS INTERPRETED BY: R. P. Hill 

SAMPLES ANALYSED BY: Cyclone Engineering 
DEPTHS DETERMINED FROM: 

E-LOGS FROM o to 299 feet 
CUTTINGS LOGS FROM to 

OVERBURDEN DEPTH: 7 feet 

HOLE !;G.: C-77-34 Paqe 1 of 2 

PROPERTY: Carmacks North 

PROVINCE/TERRITORY: Yukon 

DATE(S) DRILLED: July 11, 1977 

DATE LOGGED: July 14, 1977 

DEPTH LOGGED: 299 feet 

GRID LOCATION: Line 76+00, 1+15W 

-216,080 East _ Elevation: 

DEPTH AZIt~UTH DIP 

- - _900 

WATER TABLE DEPTH: None 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND Corq~1ENTS FRor~ TO NO. 

0.0 7-. a Overburden. 

7.0 20.0 Sandstone. (Drill '>r's foot _qe~ 
20.0 29.6 COAL (9.6 feet). 21 26 C-81 
29.6 32.5 Mudstone. 26 31 C-82 
32.5 51.8 COAL with mudstone interbeds (19.3 ft.). 33 38 C-83 
51.8 55.8 Mudstone. 38 43 C-84 
55.8 60.3 Dirty COAL (4.5 feet). 43 48 C-85 -

60.3 62.4 Mudstone. 48 51 C-86 
62.4 65.1 Coaly mudstone. 
65.1 69.9 Mudstone. 
69.9 76.5 COAL (6.6 feet). 71 77 C-87 
76.5 106.0 Interbedded s i 1 ts tones and mudstones . . 

106.0 107.0 Dense sandstone (?MARKER) . 
107.0 110.0 Mudstone. 

110.0 118.5 C'2~y_mudstone. .-1---------
118.5 121. 0 Mudstone. -
121.0 122.5 Dense sandstone (?MARKER) . --------- - -

122.5 127.5 Siltstone and mudstone. 
--------- ------------ ----.--~----~----.-.--- - ----- ----- -----

127.5 128.5 _Q~~_~e sa~ds !~n_eJ.~~AR~~B.L: _______________ .-------- ----------- -- --.-~.~.-.. ----~ --



-ROTARY DRILL RECORD Hole No.:, C-77-34 Page 2 of 2 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROM TO NO. 

128.5 133.0 Siltstone and mudstone. 
133.0 146.0 Interbedded coal, coaly mudstone and 

mudstone. ' 

146.0 152.0 Siltstone and mudstone. 
152.0 158.0 Interbedded coal, coaly mudstone and 

mudstone. 

158.0 167.3 Siltstone and sandstone. 
167.3, 180.8 COAL with coaly: mudstone partings 168 174 C-88 

(13.5 feet). 174 179 C-89 
180.8 183.0 Sil tstone. 
183.0 185.2 Dirty COAL (2.2 feet) . 

185.2 203.0 Mudstones and siltstones. 
203.0 205.0 Dense sandstone (?MARKER). 
205.0 218.0 Mudstones and siltstones. 
218.0 303.0 Pebble' conglomerate with sandstone 

interbeds. 
-

-. 

- --
-- -----

-----. .- --



KU I AK YUKI LL t-<t:.CUK LJ 

COMPANY: Cyprus Anvil Mining Corporation 
LEASE/LOT /CLAIr1 NO. : C. M. L. #2959 

DRILLING CONTRACTOR: Midnight Sun 

LOGGING CONTRACTOR: Data Probe 

DEPTH DRILLED: 303 feet 

LOGS RUN: Gamma, L.S. Density 

T.P.C.S. COORDINATES: 22,613,035 North 

LOCATION SURVEYED: No 

DOWN-HOLE SURVEY METHODS: None 

CUTTINGS LOGGED BY: Driller 

E-LOGS INTERPRETED BY: R. P. Hi 11 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 

CUTTINGS LOGS FROM 

OVERBURDEN DEPTH: 

Cyclone Engineering 

o to 260 feet 
260 to 303 feet 

3 feet 

HOLE tW.: C-77-35 Paqe 1 of 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 

DATE(S) DRILLED: July 11, 1977 

DATE LOGGED: July 22, 1977 

DEPTH LOGGED: 260 feet 

GRID LOCATION: Line 76+00, 0+15W 

-215,980 East· Elevation: 

DEPTH AZIMUTH DIP 

- - -900 

WATER TABLE DEPTH: 

, SAMPLES 

FRO~1 Tn 
IV LITHOLOGIC DESCRIPTION AND Cm1~1ENTS FROM TO NO. 

0.0 3-.0 -
Overburden. 

3.0 4.5 Mudstone. 

4.5 8.8 COAL (4.3 feet). 
8.8 24.0 Interbedded coal, coaly mudstone and 

mudstone. 
24.0 45.8 Siltstones and mudstones. (Dri 11 e 's foota es) 
45.8 53.8 COAL with mudstone partings (8.0 feet). 46 53 C-90 

53.8 56.6 Mudstone. 
56.6 59.2 Coaly mudstone. 
59.2 92.0 Mudstones and siltstones. 

92.0 200.0 Pebble conglomerate with sandstone 
interbeds. 

200.0 201.8 Mudstone. ---
201.8 213.2 COAL (11.4 feet). 203 208 C-91 
213.2 217.0 Coaly mudstone. 208 213 C-92 ._--
217.0 234.6 Mudstone and siltstone. 

- ---.~--------

234.6 236.6 Coa 1 ~_f!1.!:!d s ton e. 
--

236.6 _~O.O __ ?Pebbl~~_r:!.9.lQ~erate wi th sandstone ---
interbeds. - ---------- .---"~.------" -- ---- -

I 



---ROTARY DRI LL RECOR D 
PRELIMI NARY 

HOLE NO.: C-77-36 Page 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun 

LOGGING CONTRACTOR: Data Probe 
DEPTH DRILLED: 303 feet 
LOGS RUN: Gamma, L.S. Density 

T.P.C.S. COORDINATES: 22,612,515 North 

LOCATION SURVEYED: No 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: July 12, 1977 

DATE LOGGED: July 22, 1977 

DEPTH LOGGED: 295 feet 
GRID LOCATION: Line 75+75, 1+90E 

-215,780 East Elevation: 

DOWN-HOLE SURVEY METHODS: None DEPTH AZIMUTH DIP 

CUTTINGS LOGGED BY: Driller 
E-LOGS INTERPRETED BY: 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 

R. P. Hill 

o to 295 feet 

to 

-

CUTTINGS LOGS FROM 
OVERBURDEN DEPTH: 9 feet WATER TABLE DEPTH: 

1--

FROM TO L ITHOLOGI C DESCRI PTI ON AND COM~1ENTS FROM 

0.0 9.0 Overburden. 
9.0 24.7 Lithology uncertain - possibly pebble 

conglomerate. 
j 24.7 . 26.3 Coaly mudstone. 

26.3 33.5 Mudstone and siltstone. 
33.5 35.4 Coaly mudstone. 
35.4 53.0 Mudstone - HIGHLY RADIOACTIVE ZONE. 

53.0 303.0 Pebble conqlomerate with sandstone 
interbeds. 

Note: May not be Tantalus 1 ithologies. 

-

- _900 

SAMPLES 

I 
I 

TO NO. 



-~OTARY DRILL RECORD HOLE NO.: C-77 -37 Page 1 of 1 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 
DRILLING CONTRACTOR: Midnight Sun DATE(S) DRILLED: July 12, 1977 

LOGGING CONTRACTOR: Data Probe DATE LOGGED: July 22, 1977 

DEPTH DRILLED: 303 feet DEPTH LOGGED: 298 feet 

LOGS RUN: Gamma, L.S. Density GRID LOCATION: Line 75+60, 3+90E 

T.P.C.S. COORDINATES: 22,613,000North -215,580 East Elevation: 

LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 

CUTTI NGS LOGGED BY: Dri 11 er 

E-LOGS INTERPRETED BY: R. P. Hill 

SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM o to 298 feet 

CUTTINGS LOGS FROM to 

DEPTH AZIMUTH 

- -

OVERBURDEN DEPTH: 8 feet WATER TABLE DEPTH: 

SAMPLES 
FROi,j TO LITHOLOGIC DESeRI PTI ON AND Cm·1~1[NTS rROM TO 

-

0.0 8.0 Overburden. 
8.0 62.5 Pebble conqlomerate with sandstone 

interbeds. 
62.5 . 98.0 Mudstones and siltstones. 
98.0 225.0 Pebble conqlomerate with sandstone 

interbeds. 
225.0 254.0 Siltstones and sandstones. 
254.0 279.0 Pebble conglomerate with sandstone 

interbeds. 
279.0 303.0 Lithology uncertain - possibly sand-

stone and siltstone. 

Note: May include non-Tantalus 
lithologies. 

-

DIP 

_900 

NO. 



~OTARY DRILL RECORD 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO. : C. M. L. #2959 

DRILLING CONTRACTOR: Midnight Sun 

LOGGING CONTRACTOR: Data Probe 

DEPTH DRILLED: 303 feet 

LOGS RUN: Gamma, L. S. Density 

r I\c. L 11'IIIV"\1\ T 

HOLE NO.: C-77-38 Page 1 of1 

PROPERTY: Carmacks North' 
PROVINCE/TERRITORY: Yukon 

DATE(S) DRILLED: July 13, 1977 

DATE LOGGED: July 22, 1977 
DEPTH LOGGED: 298 feet 
GRID LOCATION: Line 75+40, 5+85E 

T.P.C.S. COORDINATES: 22,612,985 North -215,380 East Elevation: 

LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: Driller 

E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: Cyclone Engineering 
DEPTHS DETERMINED FROM: 

E-LOGS FROM o to 298 feet 

CUTTINGS LOGS FROM to 

DEPTH AZIMUTH 

- -

OVERBURDEN DEPTH: 9 feet WATER TABLE DEPTH: 

SAMPLES 
FROiIJ TO LITHOLOGI e OESeR! PTT ON AND COi'ii1ENTS FROM TO 

-

0.0 9.0 Overburden. 
9.0 101. 5 Pebble conqlomeratl with sandstone 

interbeds. 
101. 5 129.0 Sandstone and siltstone. 
129.0 166.0 Pebble conqlomerate with sandstone 

interbeds. 
166.0 176.0 Sandstone and siltstone. 
176.0 188.3 Mudstone. 
188.3 . 196.2 COAL (7.9 feet). 189 194 
196.2 203.0 Mudstone. 194 196 

203.0 303.0 Pebble conqlomerate with sandstone 
interbeds . 

.. 
-

DIP 

_900 

NO. 

C-93 
C-94 



t\"u I At\" T UKI LL Kt.l,UK U 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT /CLAII1 NO. : C. M. L. #2959 

DRILlING CONTRACTOR: Midnight Sun 

LOGGING CONTRACTOR: Data Probe 

DEPTH DR I LLED: 382 feet 
LOGS RUN: Gamma, L.S. Density 

T.P.C.S. COORDINATES: 22,612,970North 

LOCATION SURVEYED: No 

DOWN-HOLE SURVEY METHODS: None 
CUTTI NGS LOGGED BY: Dri 11 er 

E-LOGS INTERPRETED BY: R. P. Hill 

SAMPLES ANALYSED BY: Cyclone Engineering 

DEPTHS DETERMINED FROM: 
E-LOGS FROM 
CUTTINGS LOGS FROM 

OVERBURDEN DEPTH: 5 feet 

o to 376 feet 

to 

HOLE fiO.: C-77-39 

PROPERTY: Carmacks North 

PROVINCE/TERRITORY: Yukon 

Pace 1 G72 

DAT E ( S) DR ILL ED: J u 1 y 13, 1977 

DATE LOGGED: July 22, 1977 

DEPTH LOGGED: 376 feet 
GRID LOCATION: Line 75+30, 7+85E 

-215,180 East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

WATER TABLE DEPTH: 324 feet 

SAMPLES 
FROM TO LITHOLOGI C DESCRIPTION AND COi~~1ENTS FROM TO NO. 

0.-0 5.0 Overburden. 
5.0 6.8 Coaly mudstone. 

6.8 17.0 Mudstone. 
17.0 165.0 Pebble conglomerate with sandstone 

interbeds. 

165.0 172.3 Mudstone and siltstone. 
172.3 175.6 Dirty COAL (3.3 feet). 
175.6 176.7 Siltstone. 

_ 176.7 183.0 COAL (6.3 feet). 178 183 C-95 
183.0 186.8 Muds tone. 
186.8 192.2 COAL (5.4 feet). 

192.2 204.5 _ ~1uds ton~ and s i 1 ts tone. -
204.5 205.5 Dense sandstone (?MARKER). -----
205.5 210.7 Mudstone. 
210.7 215.0 COAL (4.3 feet). 
215.0 218.9 Silts tone. 

--
218.9 222.0 COAL (3.1 feet). 

-- - _.-

222.0 225.0 Mudstone and siltstone. ------------- ---------
225.0 228.5 Carbonaceous mudstone . 

. -------- -----_.- -------------" -- ._---- .----- _. 



-ROTARY DRILL RECORD Hole No.:. C-77-39 Page 2 of 2 

SAMPLES 
FROM TO LITHOLOGI C DESCRIPTION AND COMMENTS FROM TO NO. 

228.5 234.8 Mudstone and siltstone. 

234.8 235.9 Carbonaceous mudstone. 

235.9 243.5 Mudstone and siltstone. 

243.5 247.5 Carbonaceous mudstone. 

247.5 250.0 Mudstone. 

250.0 253.0 Dense sandstonel?MARKER). 

253.0 261.0 Interbedded coal and coaly mudstone. 

261. 0 263.6 Mudstone. (DrillE r1s footi: ges) 

263.6 284.6 COAL (21.0 feet). 266 271 C-96 

284.6 290.6 Mudstone. 271 276 C-97 

290.6 311.1 COAL (20.5 feet). 276 281 C-98 

311.1 314.0 Mudstone. 281 286 C-99 

314.0 315.0 Dense sandstone (?MARKER). 292 296 C-100 

315.0 323.0 Coaly mudstone. 296 302 C-101 

323.0 348.0 Mudstone and siltstones. 302 307 C-102 

348.0 382.0 Pebble conglomerate with sandstone 307 311 C-103 
~- --

interbeds. 

--

~ 

- 1---- --



-ROTARY DRILL RECORD 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 

DRILLING CONTRACTOR: 

LOGGING CONTRACTOR: 

Midnight Sun 

Data Probe 

DEPTH DRILLED: 303 feet 

LOGS RUN: Gamma, L.S. Density 

HOLE NO.: C-77-40 Page 1 of 1 

PROPERTY: Carmacks North 

PROVINCE/TERRITORY: Yukon 
DATE(S) DRILLED: July 14, 1977 

DATE LOGGED: July 22, 1977 

DEPTH LOGGED: 301 feet 
GRID LOCATION: Line 75+80, 0+90E 

T.P.C.S. COORDINATES: 22,613,020 North 

LOCATION SURVEYED: No 

-215,880 East Elevation: 

DOWN-HOLE SURVEY METHODS: None 

CUTTINGS LOGGED BY: Driller 
E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: Cyclone Engineering 
DEPTHS DETERMINED FROM: 

E-LOGS FROM o to 301 feet 

CUTTINGS LOGS FROM to 

DEPTH AZIMUTH 

- -

OVERBURDEN DEPTH: 9 feet WATER TABLE DEPTH: 

SAMPLES 
FROM TO LITHOLOGI C DESeRI PTI ON AND COMnENTS FROM TO 

0.0 - 9.0 Overburden. 

9.0 15.0 Mudstones. 
15.0 29.0 Siltstones. 
29.0 116.1 Pebble conglomerate with sandstone 

interbeds. 
116.1 123.3 COAL (7.2 feet) 116 121 
123.3 126.0 Coaly mudstone. 121 126 

126.0 139.0 Mudstones and siltstones. 
139.0 166.0 Siltstones and sandstones. 
166.0 207.0 Pebble conglomerate with sandstone 

interbeds. 
207.0 214.0 Siltstones. 
214.0 216.0 Dense sandstone (?Marker). 
216.0 222.0 Siltstones. 
222.0 303.0 Pebble conglomerate with sandstone 

interbeds. 

DIP 

_900 

NO. 

C-104 
C-105 



-ROTARY DRILL RECORD 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 

DRILLING CONTRACTOR: Midnight Sun 

LOGGI NG CONTRACTOR: Da ta Probe 

DEPTH DRILLED: 303 feet 
LOGS RUN: Gamma, L. S. Dens i ty 
T.P.C.S. COORDINATES: 22,612,950 North 

LOCATION SURVEYED: No 
DOWN-HOLE SURVEY METHODS: None 
CUTTINGS LOGGED BY: Driller 
E-LOGS INTERPRETED BY: R. P. Hill 
SAMPLES ANALYSED BY: Cyclone Engineering. 

DEPTHS DETERMINED FROM: 

E-LOGS FROM 
CUTTINGS LOGS FROM 

o to 300 feet 

to 
OVERBURDEN DEPTH: 12 feet 

HOLE NO.: C-77 -41 Paqe 1 of 1 

PROPERTY: Carmacks North 
PROVINCE/TERRITORY: Yukon 

DATE(S) DRILLED: July 14, 1977 
DATE LOGGED: July 22, 1977 

DEPTH LOGGED: 300 feet 
GRID LOCATION: Line 75+10, 9t85E 

-214,980 East Elevation: 

DEPTH AZIMUTH DIP 

- - _900 

WATER TABLE DEPTH: 

SAMPLES 
FROM TO LITHOLOGIC DESCRIPTION AND COMMENTS FROM TO NO. 

-
0.0 12.0 Overburden. 

12.0 14.0 Carbonaceous mudstone. 
14.0 22.3 Mudstone. 

22.3 36.0 COAL (13.7 feet). 22 27 C-106 
36.0 46.5 Muds tone 27 32 C-107 
46.5 57.0 Siltstone. 32 36 C-108 
57.0 80.0 Sandstone and siltstone. passing down 

into: 
80.0 114.5 Pebble conglomerate with sandstone 

interbeds. 
114.5 116.5 Carbonaceous mudstone. 
116.5 121.0 Mudstone. 

121. 0 132.6 Pebble conglomerate. 
132.6 135.0 Carbonaceous mudstone. 
135.0 139.0 Mudstone. 
139.0 160.0 Siltstone. 
160.0 303.0 Pebble conglomerate with sandstone 

interbeds. 

-~~ .. -------------



-ROTARY DRILL RECORD HOLE NO.: C-77-42 Page 1 of 1 

COMPANY: Cyprus Anvil Mining Corporation 

LEASE/LOT/CLAIM NO.: C.M.L. #2959 

DRILLING CONTRACTOR: Midnight Sun 

LOGGI NG CONTRACTOR: Data Probe 
DEPTH DRILLED: 303 feet 

LOGS RUN: Gamma, L. S. Dens ity 

T.P.C.S. COORDINATES: 22,613,220 North 

LOCATION SURVEYED: No 

PROPERTY: Carmacks North 

PROVINCE/TERRITORY: Yu kon 

DATE(S) DRILLED: July 14, 1977 

DATE LOGGED: July 22, 1977 
DEPTH LOGGED: 301 feet 

GRID LOCATION: Line 77+80, 0+40W 

- 216 , 005 E a s t Elevation: 

DOWN-HOLE SURVEY METHODS: None DEPTH AZIMUTH DIP 

CUTTI NGS LOGGED BY: Dri 11 er - - _900 

E-LOGS INTERPRETED BY: R. P. Hi 11 
SAMPLES ANALYSED BY: 
DEPTHS DETERMINED FROM: 

E-LOGS FROM 0 to 301 feet 

CUTTINGS LOGS FROM to 
OVERBURDEN DEPTH: 7 feet WATER TABLE DEPTH: 

SAMPLES 
FRorvj TO LITHOLOGI C DEseRI PTI ON AND COi'inENTS FROt~ TO NO. 

0.0 7.0 Overburden. 
7.0 21.8 Mudstones and siltstones. 

21.8 43.1 Interbedded coal, coaly mudstone and 
mudstone. 

43.1 49.0 Mudstone. 

49.0 61.7 COAL (12.7 feet). 
61.7 65.3 Mudstone. 
65.3 67.3 Dirty COAL (2.0 feet). 
67.3 90.0 Mudstones and siltstones. 
90.0 95.0 Sandstones and siltstones. 
95.0 224.0 Pebble conglomerate with sandstone 

interbeds. 
224.0 233.5 COAL (9.5 feet). 
233.5 240.0 Mudstones. 
240.0 246.0 Siltstones. 
246.0 303.0 Pebble conglomerate with sandstone 

interbeds. 

-






























