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ABSTRACT 

During the summer of 1972, Utah Mines Ltd., a wholly owned subsidiary of 

Utah International Inc., conducted a coal exploration program in the Carbon 

Creek Coal Basin of northeastern British Columbia. The area covered in this 

second year of exploration totals 65 square miles, 55 square miles of coal 

licences-nds..1736 to 1790 inclusive, and 10 coal leases-nos. 319 to 328 

inclusive, held by P, Burns Foundation'Ltd., under optionfq. Utah Mines Ltd. 

The main objective of the 1972 exploration program was a continuation of 

obtaining geological data by core drilling and geologic reconzG.ssance. 

This data will be utilized to further evaluate and define the coking coal 

potential. of Carbon Creek for possible development into a future economic 

coal mining venture. 

On 26th May, 1972, mobilization commenced by barging all necessary equipment 

from Dunlevy Landing' (a docking area on Williston Reservoir approximately 10 

miles west of W.A.C. Bennett Dam)' to Carbon Creek. Initial camp facilities 

to accommodate 20 to 50 men were built one-half mile north of Seven Mile 

Creek, a tributary of Carbon Creek. This campsite was ;sed in Utah's 1971 

exploration program; A second campsite was co&tructed in late July, 

approximately seven miles south on Carbon Creek to facilitate transportation 

problems arising from drillin, e operations which were located northeast of 

the McAllister Creek area. 

Upon returning to the Carbon Creek area, all access roads constructed during 

the 1971 exploration .season were found to be in good to excellent condition, 

barring an occasional fallen tree or rock slide. Continued spring thaw- 

ing and unusually heavy seasonalrains: during June washed out. several 

bridges and abutments. Replacements of these structures during 1972 was 

required. During 1972, an additional 14 miles of access road were con- 

structed to drillsite locations. Slashing, burning and burying debris in 

accordance with Forest Service requirements was carried out during the road- 

building program.. 

Drilling operations (Canadian Longyear, drilling contractor) commenced on 
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5th June) 1972, and were completed 31st August, 1972. Fourteen HQ (2y') 

diamond drill core holes were completed for a total drilled footage of 

9,296 feet. All coal core samples of importance weis field tested for 

their free-swell&~g properties, and then forwarded to laboratorigs for 

additional controlled analysis. All rock cored'was studied and lithologi- 

tally described. In addition, each drill hole, when hole conditions were 

feasible, was probed using a geophysical instrument which recorded a gamma- 

ray curve and resistivity curve of the stratigraphic section. 

Utah.'s exploratory drilling in the Carbon Creek Coal Basin has tested approx- 

imately 3,000 feet of the coal-bearing Lower Cretaceous Bullh@ad Group. 

This drilling has indicated that numerous coal seams are -present in the 

Gething Formation ranging in thickness from several inches to greater than 

six feet in some seams. 

Individual seams change markedly in both thickness and quality between drill 

holes. These factors along with varying seam intervals and lack of out- 

crop make field correlation difficult. 
,. 

Structurally, the Carbon Crekk Coal Basin is a broad synclinal feature 

located in the Inner Foothills Belt of the Rocky Mountains. The Foothills 

Belt is generally characterized by complex folds and major west-dipping 

thrust faults. Relatively simple structural conditions are recognized in 

the Carbon Creek area, as compared to the inore complex structures within 

this deformed belt. 

Utah's program to monitor the envirovment of the Carbon C&ek area was con- 

tinued in 1972 by B.C. Research. These ecological studies of the flora, 

fauna and physical parameters will be utilized as a base guide, to minimize 

environmental disturbanc'a in the event a future coal mine development occurs. 

INTRODUCTION 

This report is a presentation of geolbgical data acquired from exploratory 

investigations conducted by Utah Mines Ltd. in the Carbon Creek area during 

the 1972 field season. 



Early in 1971, Utah International Inc., parent company of Utah Mines Ltd.; 

@ _,. . 
negotiated with Trenh Exploration Ltd., a Colorado corporation, the transfer 

of 143 coal licences covering 89,753 acres in northeastern British Columbia. 

Contiguous with 55 coal licences in the Carbon Creek area are ten alienated 

coal leases, totaling 6,:4ODacres, acquired through negotiation with the 

Burns Foundation Ltd. of Calgary. 

: Evaluation of the coal prope&ies was assigned to the Exploration Department, 

With a systematic exploratory program commencing during the 1971 field season. 

The initial phase of evaluating the area was understanding the stratigraphy 

of the coal-bearing Gething Formation and its structural setting. Nine 

core holes, totaling 6,752 feet and representing 2,300 feet of Gething Form- 

ation strata were drilled ir. the 1971 program. Approximately twenty miles. 

of access road were constrqcted to support this drilling program. 

Results of the 1971 exploration program indicated favorable conditions for 

a coctinued exploration effort. The 1972 program, oriented,.to continue a 

systematic exploratory evaluation of the metallurgical coal potential of 

(?J _' 
the Carbon Creek area was conducted by Utah Mines Ltd. Fourtee% core 

holes totaling 9,296 feet Tiere drilled, supported by an additional 14 miles 

of constructed access roads. 

The Carbon Creek property, one of four licenced areas, (figure 1) comprising 

a total of 89,753 acres, was acquired through a negotiated agreement with 

Trend Exploration Ltd., a Colorado Corporation. This licenced area, 

(Plate l).is comprised ,of a total of 65 square miles of coal licences nos. 

1736 to.1790, inclusive, and 10 alienated coal leases nos. 319 to 328 inclu- 

sive, held by P. Burns Foundation Ltd. of Calgary and under option agree- 

ment Ed? Utah I&es Ltd. 

petails as to the ownership agreements and interests concerning the coal 

properties aye not.contained in this report. Utah Mines Ltd. is sole 

operator of the property at this time and has all available legal documents 

pertaining to working agreements. 
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LOCATION AND ACCESS 

The Carbon Creek property is located about.20 miles west Gf the W.A.C. Ben- 

nett Dam, and approximately ?5 miles north of the John Hart Highway which 

connects Prince George and Dawson Creek. Chetwynd is approximately 45 

miles to the southeast and‘ MacKenzie is 40 miles to the southwest. No 

public or private access roads exist allowing vehicular access into the 

Carbon Creek area. 

. . 

.The Carbon Creek embayment of the Williston Reservoir extends five miles $; 

southward from the main part of the lake providing access to the northern 

end of the property. From Dunlevy Landing (a docking si'te approximately 

ten mi,les northwest of the W.A.C. Bennett Dam) to Carbon Creek, axover- 

water distance of 25 miles, adequate water depth permits large boats and 

barges easy access into the area. 

Access via chartered float' plane or helicopter is available from MacKenzie 

or Fort St. John. 

(-J..; .‘_,. 

EtiOLOGIAL STUDIES 
: 

,: 
.' 

B.C. Research, an independent .group supported by the British Columbia Resea&h 

Council, continued an ecological survey of the Carbon Creek area. Th‘e'sur- 

vey commenced durilig Utah's 1'971 exploration program.and is designed to mon- 

itor the existing.environment. The survey includes studies of wildlife, 

fish, vegetation, water quality, with stream bed and soil sampling. Float 

trips down Carbon Creek, helicopter-supported field trips, road and off- 

rbad traverses'were conducted by two-man teams at various periods during the 

course of the summer. :This ~survey was performed to provide a base guide- 
_. 

Line in which subsequent environmental changes due to exploration activities 

or mine'development may be-compared. 

SUNMARY OF 1971 EXPLORATION RESULTS 

,1. Nine core holes were completed, totaling 6,752 feet of dtilling in the 

0 .Carbon Creek Coal Basin, representing approximately 2,300 feet of the 
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Gething Formation stratigraphic section. 

2. Approximate&y ninety-three coal samples acquired through core drilling 

were shipped to laboratories for coal quality analysis. 

3. Nineteen miles of main road and access roads with the construction and 

completion of four bridges supported the exploration program. 
.' 

4. An ecological monitoring program was initiated by B.C. Research at Utah's 

request for environmental studies in the Carbon Creek area for the devel- 

opment of base guidelines in the event of a future mining development. 

5. Geological reconnaissance traverses were made through the area to examine 

t,he coal-bearing Gething Formation and local geologic structures. 

6. Ati the termination of the 1971 program, contraCt aerial photography was 

flown for the construction of an accurate topographic map. This map was 

drawn to a horizontal scale of 1'=400 feet, with a 20 foot contour interval. 

The 1971 exploration work has been described in a confidential company report 

"Carbon Creek Coal Basin,.Progress Report, 1971 Field Season" by D.O. Birk- 

holz and D.S. Fullerton.- 

FIELD SEASON - i972 - LOGISTICS 

\ 

MOBILIZATION 

The field equipment, which included four pickup trucks, four bulldozers, 

two skidders, a road grader, a 50 foot trailer and tons of.other miscellan- 

eous items, was trucked to Dunlevy Landing, 18 miles west of Hudson's Hope 

and Loaded aboard a 40 X 60 fo,ot barge. Guardian Marine Industries Ltd. 

.of Vancouver, contracted to provide marine services for Utah, towed the 

barge by tugboat to the Carbon Creek landing on 26th May, 1972. Reconstruc- 

tion of the base camp used during.1971 and located about one-half mile north 
, .' 

of Seven Mile.Creek on the west side of the inlet, took place while s'everal 

additional days were required to barge in the remaining supplies from Dunlevy 

Landing. A-total of eight plywood and canvas tents were built to accom- 

.inodate and board all project personnel. 'The road construction.crews lived 

in.'a trailer which was supplied by the. heavy equipment cbntractor. A 

large generator provided electricity for lights and kitchen equipment, while 

0. a nearby stream provided an ample water supply for cooking and washing purposes. 



‘. 

o ..-: In addition t" the tugboat, a 27 -foot crew boat was retai?ed for hauling 

foodstuff, mall and other small items from L+nlevy Landing. The tugboat 

and barge were used for moving fuel, drilling supplies and the heavy equip- 

ment. 

Counnunications were achieved by use of a truck-mounted radio-telephone, and 

;single side band radio provided by Northern Thunderbird Air Ltd. personnel 

based in MacKenzie. Communication with base camp and boat was also achieved 

by a small radio. A 4-channel single side band radio was utilized for com- 

munication between camp and Vancouver. 

The campsite remained at this location during the first two months of the 

summer while drilling operations were in progress-in the northern part of 

the property. During the first week of August, camp facilities, (Photo l), 

were moved seven miles southw&d, to an area just east of the Carbon Creek 

bridge. This site provided support to Utah'sdrilling operations in the 

area north of McAllister Creek. 

ROAD CONSTRUCTION 

: 

Peter and Paul Demeulemeester.Ltd., of Chetwynd, were contracted to build 

access roads to the various drillsites. The contractor also supplied 

slashers with chainsaws to cut felled and leaning trees along the new'roads 

to conform with Forest Service regulations pertaining.to Utah's road con- 

structibn . 

.The roads and bridges built during the 1971 field season were in good condi- 

tion upon arrival with only a few mud slides and fallen trees which were 

quickly cleared. Heavy June rains'quickly turned the area into a quagmire 

with floods'washing away two'of the bridges. The existing road required 

constant maintainance with all new road construction being delayed and expen- 

sive, The run-off from the spring rains, which lasted well into August, 

raised the level 6f Williston Reservoir over 35 feet and reportedly caused 

some concern.at.the W.A.C. Bennett Dam. 
: 

@ " With much perseverence, fourteen miles 02 new drill access roads were con- 

str&t.ed which totaled to 33 miles on the Carbon Creek property in two 
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years. The bridges were replaced at the North and South Forks of Eleven 

Mile Creek, and a 60 foot bridge utilizing huge spruce stringers capable of 

holding a D-8 catipillar was built across Carbon Creek, (Photo 2). This 

bridge span was pulled away from the creek at the termination of the field 

season to eliminate the possibility of log jams during the spring runoff. 

JRILLING 

As in 1971, Canadian Longyear Ltd. was contracted by Utah for core drilling 

activities, (Photo 3), on the 1972 Carbon Creek project. Fourteen core 

holes, totaling 9,296 feet, were drilled during the 1972 program.~ Two year 

totals of 23 holes and 16,048 feet of HQ (2y' diameter) core are as follows: 

DRILL HOLE 

. .l 

2 

3 : 

4 

5 

6 " 

7 

8 

9 
-. 

1971 

. 

;I,:: 

‘. 

TOTAL DEPTH IN FEET 

824 

830. 

887 

996 

657 

677 

617 

737 

527 - 
6,752 









DRILL HOLE 

72-10 

'72-11 

72-12 

72-13 

72-14 

72-15 

72-16 

72-i7 

72-18 

72-19 

72-20 

72-21 

'72-22 

72-23 

1972 . 

TOTAL DEPTH IN FEET 

547 

657 

,627 

357 

836 

864 

767 

.l,OOl 

627 

527 

801 

491 

497 

697 - 

9,296 

Three drilling shifts per day averaged 3,000 feet of hole per month. The 

holes were cased through surface alluvium and cored from the top of bedrock 

to total depth. A core recovery of greater than 95 per cent was achieved. 

FIZLD RECONNAISSANCE 

A helicopter supported project of reconnaissance mapping was conducted prior. 

to the project's termination. This work was carried out in order to add 

geologic control in areas where data was lacking ana to examine any exp&sures 

of coal. 'Approximately fifty line miles of traverses were completed, 

generally along stream beds. Most tributaries on the east side of Carbon 

Creek were traversed, as well as several interesting ridges on the west side 

of Carbon Creek. 

. 

_ 

0.‘. 
. . . 
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GENERAL GEOLOGY 
,@ , 

The Carbon Creek map area is located within the structural foothglls belt .- 

of the Rocky Mountains. This belt, characterized by a series of synclines, 

anticlines and major west dipping thrust fiults, is underlain predominantly 

by Mesozoic rocks. The high'northwesterly trending ridges and dteep-sided 

valleys are generally parallel with the strike of the underlying strata. 

These' formations, as defined by the Geological Survey, are present in the 

area: Upper Jurassic Pernie Formation; Low& Cretaceous vonteith,.Beattie 

Peeks, Monarch, Cadomin and Gething. (Figure 2). Only the Gething Forma-' 

tion is known to contain coal of'commei-cial quantities. Rocks younger than 

the Gething Formation.occur east of the map area; rocks older than the Fernie 

occur west of the area. Detailed descriptions of the various formations 

and the lithological variations within the formations are contained in liter: 

ature. For de&led description of &e Gething Formation'in Cakbon Creek, 

see "Carbon Creek Coal Basin, Progress Report, 1971 Field Season". 

The Carbon Creek basin, an intervening syncline embraced by two major anti- 

clinal belts, is approximately eight miles wide with a fold'axis 2.0 miles 

long trending in a N 20" N direction. Mathews states "the eastern anti- 

clinal belt, representing the north-westerly continuation of the !'Pine 

River anticline", is relaticely simple, but it is intersected in the,Carbon 

Creek area by a major fault which.follows the fold axis for approximately . 

15 miles from Mount McAllister to the Peace River. The western anticlinal 

belt consists,of several an echelon folds in the area of the Monarch, and a 

single major fold between Mount Wrigley and Mount Barr. 

'The central synclinal belt of the Carbon Creak Basin cont'ains infolded coalr 

measures of the Gething Formation. The northern part of' the structure, * 

;iorth of Teti Mile Cheek, is a simple synclinal fold plunging gently south- 

eastward. The‘southern,part of the basin is more. complex with several 

. 

0.’ 
subsidiary folds and flexures. 
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Figure 2. * 

-:= 

._: 

(f--J: 

Series 

Holocene 

.Pleistocene 

Lower 
Cretaceous 

~ 

Upper 
Jurassic 

'IL&t of Formations 

Carbon CreekCoal Basin 
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Lithology _. 

kliuvium 

Terraced drift 
Glacial till 

Fine to coarse grained, 
grey, calcareous., 
carbonaceous sandstone, 
coal,.carbonaceous shale, 
and conglomerates 

Sandstone, coarse 
grained to massive 
conglomerate, contain- 
ing chert and quartz'ite 
pebbles 

- 
Sandstone, fine 
grained, brown, 
laminated, crossbedded; 
coal 

Sandstone, well-sorted, 
fine gra<ned 

Shales, shaly sand- 
stones and sandstone 

Sandstone, fine - to 
coarse grained,quartzose 

Chiefly shale, sandy 
near top 



: In the vicinity of Eieven'Mile Creek; the basin is complicated by a high-' 

angle, westward dipping thrust fault (here referred to as the Carbon Creek 

fault)'trending N 10" W (See 1971 Prqgress Repoytj. Westward from the 

Carbon Creek Fault, two eastward d<pping high-angle reverse faults are 

present. 

A central fault, though not exposed, has been interpl-e&d from local dips, 

airphoto anomalies and projected drill hole control. 

The southeastward extent of these faults is presently unknown. It .is anti- 

cipated'that their traces parallel the trend of the major fold axis of the 

Carbon Creek syncline and are-obscured by tigh t folding in th6 southeastern 

part of the area. 

A tightly folded zone in th&-coal-measures is s&n from the confluence of 

the North and South Forks of Eleven.&le Creek eastward toward Carbon Creek. 

Several en echelon folds, mapped by the:Burns Foundation? are recognized in 

this area. Northward and southward from Eleven Mile Creek, a thick veneer 

of glacial drift masks these folded structures. 

A monoclinal fold flexure can be traced from just east of the mouth of 

Eleven Mile Creek southeastward 'to the McAllister Creek area. On th$. west 

side of this flexure, dips range from 30" SW to 70' SK striking generally 

in a-northwesterly direction. On the east side of the fold, dips range 

from 5; to 15' in a southwest to northwest direction with strikes from 

northwest.to northeast. 

These structures are shown by 20 structural cross-sections normal ;o the 

northwest structural trend. Details may probably best be seen by studying 

these sections in which the structural and bedding features may be traced 

from line to line. " . 

._ 

_’ .~ 

._ 
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FIELD SBASON - 1972 - EXPLORATION 

OBJECTIVES: The 1972 exploration programme was oriented toward the continu- 

ation of a systematic evaluation of the metallurgical coal potential of the 

Carbon Creek area. The programme was carried out with the following tech- 

nical objectives in mind: I 

(a)' A further understanding of the stratigraphy of the coal,-bearing Gething 

'Formation by means of core-drilling. . . 

(b) Confirm the continuity of coal seams, seam thicknesses and quality of 

the principle coal bed8. 

(c) Ob,tain unweathered coal samples suitable for_laboratbry and washability 

studies. 

(d) Assess areas on the Carbon Creek property having an economic potential 

for future mine' development. '. 

Three target areas in the Carbon Creek Coal Basin warranted a continued 

exploration effort with the above ibjactives in mind. These areas are; 

1) Northern Area, 2) Central +a, and 3) Southeast Area.. 

Gamma-rays logs from the 1972 drilled holes in these areas showing lithology, 

coal bed thicknesses, bed identification numbers, and laboratory sample 

numbers are found in Pocket I (72-10 to 72-18 inclusive) and Plate 7 

G (72-19 to 72-23 inclusive).,' 

.The' geological.Map of the Carbon Creek Coal Basin; Plates 2 and 3 was com- 

pletely remapped at.the completion of the 1972 programme; All 1971 and 

.1972 drill hole data, measured strata attitudes and aerial photography was 

utilized in, the preparation of this map. 

NORTHERN ARBA; This area lies inmediately north of Seven Mile Creek, &ten- - 
ding northward and westward to the boundary of the licenced property and 

eaStivard to:the embayment of Carbon Creek by the Williston Reservoir. 

Three HQ (24" diameter) diamond-drill holes have been put down in this area - 

numbers 1, 72-14 and 72-17. These drill holes tested approximately 1,lpO 

. 

- L7.'- 
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feet of the Lower Gething Formation and intercepting 'two coal beds (Beds 14 

and 15) of potential economic sigtiificance. Approximately 200 'feet of 

Cadomin Formation und&lying the Gething Formation was cored in D.H. 72-17. 

The coal seams encountered and the correlation of these beds in the northern 

part of Carbon Creek are shown on Plate 8. 
\ 

structuraliy, the northern area occupies the northern sector of the western 

arm of the Carbon'Creek syncline. Here, the Gething.Formation dips from 

5,O to 10" southeastward in the northern part of the area to approximately 

10' eastward in the western and .southern part of the area along Seven.Mile 

Creek. See Cross-Section A-A' to E-E', Plate 4. 

CENTRAL ARti: This erosionally dissected area lies south of Seven Mile Creek, 

west of Carbon Creak and north of the North Fork of Eleven Mile Creek. 

The western edge of the,central area is the west iimit of the coal licences. 

A total of fifteen HQx2f" diameter) diamond-drill holes have tested approxi- 

mately 2,000 feet of the Gething Formation in this area. Core hole numbers 

72-10, 11, 12, 13, 15, 16 and 18 were drilled during the 1972 programme. 

The purpose of these test holes was to define seam characteristics and con- 

firm seam quality in an area composed of the Gething Formation which contained 

numerous principle coal beds. All 1972 drill holes in this area tesfed 

Beds 40 to 52 inclusive, with three of the core holes testing Beds 54 to 59 

inclusive. 

Structurally, the central area is located on the western arm of the Carbon 

Creek syncline. The Gething Formation dips gently eastward with dips in- 

creasing to,'as much as 20' near the western edge of the property. 

Three faults have disturbed the Gething F&nation in this area, Plate 5. 

The faults may be identified as : j.) Carbon Creek fault, a high angle reverse 

. fault, dipping steeply westward and gen- 
.' '. 

.' era1l.y paralleling the axial trace of 

the Carbon Creek syncline. Strata 

eastward from this fault to the Carbon 

Creek have been folded and faulted, 

_ 18- 







restricting feasible exploration.in 

this area. See CrossGection K-K', 

Plate 5, and Photo 5, Thick deposits. 

of glacial material &erl$.ng this area 

restrict outcrops to Eleven Mile Creek 

valley. 

2) A central located, high angle, east 

dipping reverse fault, See Cross- 

Section K-K', Plate i. This fault, 

though not exposed,by outcrop, has been 

inferred in this area, from the projec- 

fion.of coal beds from DH 72-18, measured 

bedrock attitudes atxi .aerial photo anom- 

alies. Westivard dips on the road 

between the North and South Forks of 

&ven Mile Creak are analogous to dips 

associated with exposed occurrences of 

faulting in the area. An .est-ima-tee 

throw of 200 feet is estimated on this. 

fault in the vicinity of the North Fork 

of Eleven Mile Creek, 

3) Paralleling the central fault, a second 

high angle, east dipping reverse.fault 

traces southward, starting on the hill- 

top north of Ten Mile Creek. This 

fault has been exposed on the access 

,road $0 DH 72-15, Photo 6, and south- 

ward on the access road between 1971 

drill holes 5 and 6. This fault, 

extending southward, can be traced bn 

airphotos to the vicinity of the South 

Fork pf Eleven Mile Creek. Throw on 

this fault increases southward from 

approximately 220 feet on the DH 72-15 

access road to approximately 500 feet 

on the access road between DH'S 5 and 6. 
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SOUTHEAST AREA: This area is located in the southeast part of Carbon Creek 

%2 property , northeast of McAllister Creek, and .south of the creek which flows 

westward from the vicinity of Wright Lake, here referred to as "East Fifteen 

Mile Cyeek". See Plate 1. 

Approximately ten miles or road were constructed from the Carbon Creek 

bridge to gain surface access to this area. Five.HQ i2v1 diameter) diamond- 

drill holes were put.down in this area - numbers 72-19, 20, 21, 22 and 23. 

Approximately 1,100 feet of the Gething Fdrmation was core tested in this , 
area. see Plate 7. 

Though numerous coal beds are present in the area,,the seams are very dis- 

continuous, thin and Lenticular. 

Structurally, this area is ideally situated for either a strip or underground 

mine potential, but unfortunately, lacks economic coal seams from the tested 

Gething Formation. The Gething Formation dips gently northwestward from 

5" to 100. No faulting is known to be present in the area, See Plate 3. 1 

(7 

I 

COAL GEOLOGY 
. 

GENERAL. 
: 

In addition to the know? principle coal seams of the Carbon Creek area, as 

described forthwith, a summary of all known coal beds follo!ys this report 

in Appendix A. The system of seam numbering remains unaltered from the 

1971 Project Report, though only a few new numbers have been added. The 

composite stratigraphic sectidn of the Gething Formation is the Carbon 

Creak area, Plate 8, and the cross-section of drill holes showing the cor- 

relation of the coal beds, Plate 9, identifies the respective seams to 

their stratigraphic position. 
. . 

The coalP6ds of the Gething Formation in the Carbon Creek area are irreg- 

ular in thickness, exhibiting a lenticul& character, The seams are oft& 

interbedded or split with carbonacdous shale, siltstone or sandstone. The 

roof material immediately overlying'the beds consists of any elastic sedi- ' 

merit, but most often a competent shale or siltstone. The floor‘ rocks con- 
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sist of strong carbonaceous shales, siltstones or sandstones. 

PRINCIPLE COAL BEDS: The following revi& gives a brief description as to 

the occurrence, thickness and continuity of the principle coal beds. These 

principle bedshave been mapped on the geologic map (Plates 2 and 3) by pro- 

jection of drill hole coal intercepts utilizing at1 recorded structural con- 

trol. 

\. . 

COAL BED 14, located approximately 800 feet above the Cadomin Formation, is 

stratigraphically the lowest potentially economic coal bed encountered to 

date in the evaluation of the Carbon Creek area. The seam has been int&- 

sected in two drill holes in the northern area, DH 1 and DH 72-14, with a 

range in thickness from 9.0 feet to 13.2 feet, respectively. A 0.5 foot 

zone of hard, fine grained, bony toal 1.5 feet from the top of the sea; in 

DH 1, increases northward toward DH 72-14 to a 5.6 foot thick carbonaceous 

shale 2.2 feet from the top of the seam. Though the split probably con- 

tinues northward and.increasing in thickness toward DH 72-17, the thickness 

bf the split and 60th benches'of the seam is unknown because of its removal 

by pre-glacial erosion be&en DH 72-14,and 72-17. See Plate 10. 

COAL BED .15, one hundred feet above Bed 14, varies in thickness from 5.0 

feet ah an outcrop on Seven Mile Creek to 10.2 feet in DH 72-14. The seam 

is quite uniform in character having a high percentage of bright attritus 

and vitrain. No significant partings are present in this seam. As in 

Coal Bed 14, Bed 15 has'been removed by pre-glacial erosion in the vicinity 

of DH 72-17. The seam thickness is shown on 'Plate 11, with a panel section 

illustrating the continuity of the bed between DH 1 and DH 72-14. . 

COAL BED 31 is approximately 700 feet above Eed 15. This seam was inter- 

cepted in 1971 by drill holes nos. 3, 6 and 9 and is discussed in detail in 

the 1971 Progress Report. A coal exposure on the South Fork of Eleven 

Mile Creek, examined in 1972 (Photo 7) and measuring approximately 10 feet 

thick, has.been ten>atively c&related with Bed 31. The inferred widespread 

occurrence of this bed shown on Plate 12,.maintains an average thickness of 

.,approximately 6 feet. 
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.COAL BED 40, stratigraphically 400 feet to 430 feet abbve Bed 31, bnderlies 

an area south of Seven Mile Creek to the North Fork.of Eleven Mile Creek! 

This coal is overlair~ by a massive sandstone unit 70 to 90 feet thick zssoc- 

iated with thin-bedded shales and siltstones. Bed 40 varies in thickness 

from 1.7 feet to 7.0 feet seam which has a relatively thin elastic parting. 

This parting increases to a 5.6 foot shale split in DH 6. See Plate 13. 

COAL BED 46, apcroximately 240 fee't above Bed 40, overlies a persistant~ 

stratigraphic sequence of 4 to 8 thin coal beds; See 1971 Progress Report. 

The extent of this seam is confined to the area between Seven Mile Creek 

and Ten Mile Creek. The seam thickness, Plate 14, ranges from a cored 

interval of 4.6 feet in DH 72-16 to 9.2 feet in DH 72-12, A elastic 'split 

in the northwest part of the area ranges up to 18.1 feet, with the upper 

and lower bench averaging Less than 4.0 feet of coal. 

COAL BED 47 varies from 22.0 feet to 60.3 feet above Bed 46. The bed ran- 

ges in-thickness from less than 3.0 feet to 6.8 feet, Plate 15, in an area 

between Seven Mile Creek and the North Fork of Eleven Mile Creek. 

COAL BED 51 and 51A, confined to the area between Seven Mile Creek and Ten 

Mile Creek, is seperated by a elastic split ranging up to 33.7 feet thick, 

Plate 1G. The seams have not been tested south of Ten Mile Creek. .&al 

Bed 51, the full seam and lower bench, Plate 17, varies in thickness'from 

2.3 feet to 8.5 feet. The lower bench splits into beds less than 3.0 feet 

thick seperated by 7.3 f;et of shale in an area northwest of DH 72-12. 

Coal Bed 51A, or upper bench, Plate 18, varies in thickness from 3.4 feet 

to 6.8 feet. As.in the lower bencli or Bed 51, 51A also splits in the area 

northwest of DH 72-12 to two thin benches less than 3.0 feet thick. 

COAL BED 52 varies from 32.0 feet above Bed 51A in DH 72-15 to 59.5 feet in 

DH 8. This seam is overlain by a shale sequence up td 15.0 feet thick 

followed by an Upper Gething massive sandstone unit 125.0 to 150.0 feet 

thick. Bed 52 ranges in thickness from l.l'feet in DH 72~16 to 7.7 feet 

in DH'8. The area1 extent and seam continuity is best illustrated in Plate 19. 
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COAL BED 54, Plate 20, varies in thickness frdm 4.5 feet to 5.4 f&t. This 

coal overlies the upper Gething massive sandstone unit by 20 to 25 feet, and 

is present only on the hillslope between Nine and Ten Mile Creeks. North 

of Nine Mile Creek, only the lower part of the upper Sandstone unit is pres- 

ent. The sequence of coal-bearing strata above this sandstone unit has 

been removed by erosion. 

COAL BED 55 is wperated.by 21.0 feet to 24.0 feet of'interbedded sandstones, 

siltstones and shale from the,underlying Bed 54. The seam thickens south- 

eastward on the hillslope between Nine and Ten Mile Creeks from a cored 

thickness of 4.8 feet to a 7.8 feet split seam with the upper bench 2.2 feet 

thick and lower bench 2.9 feet thick, Plate 21. 

COAL BED 58, Plate 22, occupies a limited area on the hillslope between 

Nine and Ten Mile Creek. In the 1971 Progress Report, though less than 4.0 

feet, Bed 58 was included as a principle s&m because of its continuity 

between DH 4 and DH 8. DH 72-13, drilled to better define the coal 

sequence above the upper massive sandstone unit, has shown that Bed 58 is 

actually a split seam by correlation with the equivalent interval in DH 8. 

Because of the deterioration df the seam's uniform character, this bed is 

not regarded as a principle seam. 

COAL BED 59 varies in gross seam thickness from 14.3 feet to 14.5 fee? with- 

a total coal thickness of 5.3 feet and 9.6 feet, respectively. The area1 

distribution is limited to a small area on the hillslope between Nine and 

Ten Mile Creek. Because of the increase of partings in this seam, Plate 

23, and its very limited extent, thi's bed is no longer regarded as a prin- 

ciple coal seam. 

COAL QUALITY 

One hundred and twenty-nine co?1 samples (coal beds greater than 1.0 feet 

in thickness) recovered from coring operatioris during the 1972 Carbon Creek 

pragrah ware sent to Utah"s Palo Alto laboratory' for proximate analysis, 

Free-Swelling tests, and washability studies. Proximate analysis, includ- 

ing sulfur and BTU determinations were made by the analytical laboratory at 

Utah's Na@jo Mine located at Farmington, New Mexico. The Pree swelling 



index determinations were made at Palo Alto, as well as at the exploration 

site. Ash analysis were also determined at Palo Alto. 

The purpose of these tests wa$ to accumul?te analytical and coal preparation 

data so that one could make a classification by rank and determine the qual- 

ity of the coal seams, mainly using the proximate analysis, F.S.I. and wash- 

ability data. This information will augment other geological data in order 

to establish the presence of mineable an/or exploitable coal seams. 

tiboratory procedures in the handling of the coal samples are as.follows: 

1) Unseal a&air-dry (65" to 90" f) and (24 to 36 hours). 

2) All individual seam samples crush through 1". (starting DH 72-17, crush. 

through 3/8"). 

3) Core and quarter out head sample. 

4) Seams of greater than three feet thickness to washability testing and 

screen sizing - minus-28 mesh to froth flotation. 

5) All,seams to single gravity separation at 1.400. 

6) Selected heads or gravity separation float products for petrography and 

comprehensiye analyses. 

7) Laboratory analyses of ash and PSI - other analytical procedures by Nav- 

ajo Mine. 

8) Compute material balances. 

Results of washability studies on the principle coal beds are hhovn on Table 

7-z "Summary of Average Coal Analyses at 1.40 Specific Gravity". Head anal- 

yses on all coal samples from DH 72-10 to DH 72-23 inclusive, with washabil- 

ity analyses on those seams greater.than 3.'0 feet in thickness are shown in 

Appendix B. ,_ 
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SEAM 

14 

15' 

31 

40 

46 

47 

51 

?51A 

52 

54 

55 

TABLE I 

Summary'of Average Coal Analyses at 1.40 Specific Gravity 

THICKNESS 

8.2' 

9.1' 

6.0' 

4.6' 

5.1' 

4.3' 

5.7' 

4.4' 

4.4' 

4.9 

5.0 

% REC -* 
85.7. 

93.6 

66.0. 

84;9 

88.1' 

76.2 

87.2 

90.1 

67.0 

90.8 

3% ASH VM - s - 
1.15 3,50 0.62 21.9 

1.24 3.09 0.54 22.4 

1.30 -6.08 0.96 25.9 

1.78 '3.20 0.99 29.2 

2.05 2.96 0.86 28.9 

2.52 3.39 0.96 27.1 

2.21 2.67 0.79 26.2 

2.14 2.92 0.86 26.6 

1.90 4.61 1.57 30.8 

2.32 2.35 0;73 28.0 

85.8 2.35 3.90 0.73 30.3 

FC - 
75.8 

76.4 

66.3 

67.9 

68.6 

69.9 

71.0 

70.6 

64.6 

69.6 

:65.8 

BTU - 
14,871 

14,940 

14,229 

14,485 

14,441 

14,209 

14,412 

14,384 

14,114 

14,402 

14,169 

COAL RESERVES 

Estimates of in-place coal' reserves in this report are based on the follow- 

ing assumptions: ,_ 

1) Coal having a minimum recoverable seam thickness of 3.0 feet. 

2) Coal with a maximum overburden cover-of 1,000 feet. 

: 3) Only those areas which could be exploited,feasibly by either underground 

or strip mining methods. 

On fhe accompanying in-place coal reserve estimate chart, Table 2, the ; 

estimated coal in-place is shovin, followed by an estimated recoverable coal 

reserve at a 5.0 to 1 and 10.0 to 1 strip ratio. The strip ratios are 

expressed as 'cubic yards of overburden removed per ton of coal recovered. 

All figures shown are in thousands of net short tons. 

The in-place figures are broken down into 'measured", "indicated" and 

"inferred".categories. All estimates of "measured" reserves include beds 

for which positive information is available as to thickness and lateral- 

continuity.- The outer limit of a.block of :neasured reserves is usually 

about k mile from the last point of definite information. 
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3.5 

3.5 -~ 

7.6 

6.6 1: 

3.6 

2.3 _ 

2.6 

2.7 
5*.o~ .~. 

. 2.0 

3.1 



Reserves classified as "ind.icated" are computed partly from specific 

measurement and partly from projection of visible data for consideiable 

dist.a&es on geologic evidence. The points of observation are approximately 

one mile apart, or as much as 1% miles for beds of known continuity.. 

"Inferred" reserves are those for which estimates are based largely on 

broad knowledge of the geological characteristics of the bed, supported by 

few or no actual exposures or measurements. These reserves are beyond the 

,limits defined for measured and indicated reserves, but only in areas where 

there is good evidence for believing that coal in the thickness and of the 

. rank is actually present. 

Recoverable strip coal reserves are based on estimates derived from iidivid- 

ually mined seams. Highwalls range from 55 fdet to 100 feet at a 5.0 to.1 

strip ratio.and 100 feet to 180 feet at a 10.0 to 1 strip ratio, each depen- 

ding upon the relative thickness of the coal seam to be removed. 

The total volume of coal in-place within the northern and central area of 

this study is estimated to be over 240 million tons. These reserves are 

calculated on 11 principle coal seams. 

The total estimated recoverable.coal at%a 5.0 to 1 stripping ratio is 

approximately 12 million tons on about 1,300 acres. Approximately 24 

million tons of recoverable coal may be realized having a strip ratid of 

10.0 to 1 on about 2,500 acres. 
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TABLE 2 

IN-PLACE COAL RESERVE ESTINATES - 1972 

NORTHERN AND CENTRAL EXPLORED AREA - CARBON CREBK, B.C. -' 

t: 

COAL IN-PLACE IN THOUSANDS OF NET SHORT TONS RECOVBRABLE RESERVES 

BED MEASURED INDICATED '. INFERRED .TOTALS ACRES STRIP RATIO h.CRES STRIP RATIO 
NUER ' 5.0-l 10.0-l 

55 4,250 2,iSO --1-w 

54 

52 

51A 

51 

47 / 
46 

40 

31 

15 

4,220 2,150 ---we 

6,010 9,490 ----- 

6,690 8,220 -____ 

4,370 7,040 ----- 

7,110 9,890 -_-__ 

6,540 11,310 ----- 

10,120. 16,400 _---- 

3,830 22,720 18,900 

i-,900 38,200 3,460 

7,000 

6,370 

15,500 

i4,910 

11,410 

17,000 

17;j3;0 

26,520 

45,450 

46,560 

14 3,240 28,350 4,390 35,980 
. 

GRAND 
TOTAL. 61,280 156,520 26,750 244,550 

216 2,140 

185 1,540 

218 2,020 

115 990 

151 1,460 

119 1,050 

54 540 

36 260 

.64 700 

63 850 

45 460 

1,266 12,010 

. 
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.350 3,410 

344 2,890 

447 '.4,080 

326 2,870 

272 2,590 

220 1,960 

125 1,240 

64 460 

116 1,250 

168 2,230 

103 1,060 

2,535 24,040 



EXPLORATION COSTS 
0 

The following statement. covers expenditures for cost exploration (through 

3lst October, 1972) in the Carbon Creek Coal Basin of the Peace River Dis- 

trict by Utah Mines Limited. 

ITEM TOTAL COST 

l.'Drilling 

Coal Licences 6,134 feet (66%) 

COST ALLOCATED TO 
COAL LICENCES (66%) 

Burns Leases 3,162'fekt (34%) 

Total 9,296 feet(lOO%) $137,056 

2. Road Building 

Machinery operation, drillsite 

clearing, bridge construction, j 

slash removal, road maintainance 

* Coal licences -.ll miles 

Burns Leases - 3 miles 

Total - 14 miles 

@ 3' Barge and Tug Services 

$115,383 

: 
Mobilization and demobilization, 

camp support. $ 40,761 

4, Labour 

Geologists and assistants 

salaries $ 19,290 

,5. Expense Accounts 

Travel expenses to and from 

explqration area. .$ 7,450 

6. Vehicle Rentals $ 5,839 

7. Aircraft Charter 

.Helicopter and fixed wing $ 7;493 

8. Supplies 

Camp supplies, bridge construc- 

tion materials, culverts, ccxe 
I 

boxes, fuel, etti. $ I+,302 

9. Camp Costs .. $ 7,633 

10. Probe Rental $ 2,980 
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g 90,457 

$ 90,691 

$ 26,902 

$ 12,731 

$ 4,922 

$ 3,854 

$ 4,945 

$ 2,839 

$ 5,038 

'$ 1,967 



COST ALLOCATED TO 
ITEM TOTAL COST COAL LICENCES (66%) 

v 11. Topographic Mapping 

Percent total map coverage 

Burns Leases - 15% 

Utah Licences - 85% - 
100% $ 8,893 

12. Freight and Customs Brookerage 

Fees on core s'amples $ 280 

13. Laboratpry work 

Sample preparation and analytical. 

$ 7,559 

$ 185 

work 

79 samples on licences - 61% 

50 samples on Burns - 39% 

100% $ 26,405 $ 16,107 

14. B.C. Research 

Environmenta> Monitoring program $ 6,712 $ 5,705 

TOTAL COSTS $390,485 $273,902 

The total footage drilled was. 9,296 feet, of ruhich 6,134 feet, or 66% 'Nas 

drilled on the 55 Coal Licences Nos. 1736 to 1790, and the remaining 3,162 

feet, or 34%, was drilled on the Burns Leases.' We have allocated the total 
: 

expenditures by Utah Mines Limited on the basis of footage drilled on the 

seperate properties except in the follo\?ing items: 

Item 2. Road Construction - These costs were divided on the basis of per- 

centage of road mileage an the two properties. 

Item 11. Topographic Mapping and 

Item 14. B.C. Research - 

Costs on Items 11 and 14 are based on the percentage of the total 

area fo; the licences (85%) and leases (15%). 

Item 13. Laboratory Work - Costs are divided by the percentage of coal 

‘samples taken from the respective.licences and leases. 

Thus, $273,902 were spent on the Coal Licences during the .1972 summer field 

season and prior to shutdown for the winter. 
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.- Summarizing the 1972 Carbon Creek Project: 

Q 
1. FOurteen HQ (23i") core holes were drilled in the Carbon Creek area total- 

ing 9,296 feet. 

2. Coal quality analyses were determined on approximately 130 coal core 

samples. These determinations are proximate analysis on head samples on 

a natural and dry has+. 

3. Fourteen miles of new access road and construction bf three bridges were 

cdmpleted in the project area.. 
. . 

4. Geological studies of core samples, geophysical logs ar,d outcrops were 

conducted. 

5. Ecological studies were continued in order to monitor environmental 

disturbange and formulate a basic guide for any future development. 

8. A contract prepared topographic map suitable for a detailed geo.logic 

study was completed. *.. 

Respect!Zully Submitted ' ' 

D.S. Fullerton, 
District Geologist, 
Coal Exploration. 
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APPENDIX A 

Summary of known coal sea& in the Carbon Creek area from northern and Cen- 

tral areas. 

NUMBER 

7 

8 

-‘9 

10 

11 

--I& 

.-15 

16 

17 

1S 

19 

20 

21 

THICKhfESS 

3.9' 

.7 to 1.3' 

L1.4 to 2.1' 

.' 1.0' 

1.8 to 3.9' 

1.3'- 

1.0' 

9.0' to 13.2' split 

8.0“ to 10.2; 

1.4' 

.3' to 1.3' 

1.1' to 1.k' 

2 . :; 2.0' 

2.2' 

1.7 to 2.4' 
: 

PHYSICAL PROPERTIES‘ 

A moderately bright attrital seam, 

having ari0.8' shale parting. SC2 

DH 72-17, Head analysis and Washa- 

bility Test, S&pie 4. 

Highly sheared, moderately bright 

See DH 72-17, Head Sample 3. 

Moderately bright to dull and 

boney. See DH 72-14, Head Sample 9 and 

DH 72-17, Head Sample 2. 

Bright attritus with 20% vitian 

Dull attritus, crushed, See DH 72-14, 

Head analysis, Sample 8 7 DH 72-17 

Head'Analysis Saniple 1. 
: 

Bright, high luster 

Dull, bon in top .3', vitrain 450% 

in lower part, abundant cleat. 

See Coal Geology .; Principle Coal Beds. : 
II II 

Bright, attrital. 

High luster, 278% vitrain, with silt- 

stone laminae in upper 0.5'. 

Clean,'bright attrital, cleat prominent, 

crumbles easily. See DH 72-14 Head 

analysis Sample 4 

Bright attrital, vitrain 30% thin, 

Sheared. 

Moderately bright,~ with thin vitrain 

bands, fusainods, weathered. See DH 

72-l?, Head Analysis Sample 3. 

. 



NUMBER THICKNESS 

23 1.0' 

24 2.4' to 3.5' 

25 

26 

32 

. 33 0 
34 

35 

36 

37 

38 

38A 3.7' 

39 .6' to 2.7' 

-9 

41 

42 

3.0' to 4.2' 

'1.9' 

1.0' 

.3' to 2.5' 

1.2' to 1.7' 

0 7' to -1.4' . 

1.2' to 1.4' 

5.6' to '6.0' 

1.0' to .2.5" 

1.0' to '2.0' 

. 
1, 1.1' 

1.2' 

2.1' 

2.0' to 2.4' 

.7’ to 4.1' 

1.7' to 13.3' splitq 

1.0' to 1.7' 

1.0' to 4.1' 

'~'&&ICAL'PROPERTIES 

Bright attriial, vitr&xis and fusainous 

fractured, pyritic, weathered. see DH 

72-14, Head Analysis, Sample 2. _. 
Fractured, Boney, 20% vitrain. ._ 

80; Bright attrital, clean, 20% thin 

vitrain bands throughout. See DH. 72-14, 

Head analysis, Sample '1. 

Bony, 10% vitrain; metallic luster; hard. 

30% Vitrain, calcite in cleat. 

Medium Vitrain 40%, pyritic. 

Dull attrities with 0.2' shale split. 

Very sh&y. 

Very shaley. 

See Coal Geology Section Principle 

Coal Beds. 

Bright luster, high vitrain contact, 

bony in upper part. 

Moderately bright attrities, with 

abundant pyritic sulfur,broken 

Dull, with mod&ate attrities 

Dirty. 

Pyritic. 

Bright to medium luster, upper 1.0' 

bright attrities, Lower 1.0' bony pyritie. 

Dull to med. bright attritaL., with thin 

shale parting 

Br_i.ght attrities. 

Bright to dull attrities with thin shale 

parting, calcite. on cleat faces. 

See Coal Geology Section Principle 

Coal Beds. 

Discontinuous, Fusain abundant, pyrite, 

moderatly.bright. 

High vitrian content, bright to Moderately 

bright. 



45 

_' 
Lt!i 

a 2.2' to 5.8'. 

48 1.0' to 3.51, 

: ..- 49 

54 

55 
56 

57 

58 
59 

66 

@b. lsl 

THICKNESS 

1.0' to 4.0' 

.2' to 3.8' 

1.0' to 3.4' 

.O' to 9.2' 

1.1' to 1.8' 

1.1' to 1.4' 

2.3' to 11.9' 

2.4' to 6.2'. 

1.1' to 7.7' 

PHYSICAL PROPERTIES 

Moderately bright; cleated wi;h np 

mineralization. 
7 -.: 

Discontkuous, thin vitrain bands, 

Dull attrities. 

Moderately bright attrities, honey 

at base, fusion abundant 

See Coal Geology Section, Principle 

Coal Beds. 
,, 11 

Moderately bright, pyrite in cleat, 

oxidized, sheared. 

Moderate bright attrities, bony 

See Head Analysis DH 72-11, Sample 6. 

1.5' to .2.3' 

4.5' to 5.4' 

4.8' to 7.7' 

1.2' to 5.6' split 

1.4' 

:,, 3.5' to 5.8' split 

14.3' to 14.5' split 

1.4' 
_' ': 

5.0' 

I, n DH 72-12, Saqple 4. 
11 'I DH 72-18, Sample 1. 

Bright attrities 

See Coal Geology Section Principle 

Coal Beds. i 
'1, ,I 

See Coal Geology Section "Principle 

Coal Beds". 

Bright, high vitrain content,‘bony 

in part. 

See Coal Geology Section "Principle 

Coal Beds". 
II II 

Bright attrities. 

Bony, fractured, weathered 

Weathered, moderately attrities. 

Moderately bright attrital. Seam has 

several shale and sandstone splits. 

Moderately bright, Head analysis 

DH 72-13, Sample 1. 

Weathered, road outcrop. 
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Saqle :, No. .i 
Nhajo Mine Assay 

'Assay * Navajo Mine Assay . ,. 
NO. 'Footci@:' ,I : Of Feet FSI 

. . - ' .'$ Ii20 w dps $ w $ FC Btu * .- -- _ ,,‘.‘q5 ‘dp : $J $& ,,s: 
_ 

. 
l-f-.0- 25.5 ', 4.04 0.69 

. . ,, ; 
1‘ 8.5 2 l/2. :. 2.70 27.16 66.02 13829' ." .4.16 : 0.71 ;27.g4 67.91' l&i 

124.0-125.3: 1.3 i 2 ,'I 1.37 
. . 

2 : .' 21.38 4.03 

129.&2.8 :; 3.5 ; 3 

'24.08 53.17 11.365 21.68 'lb.09 ~. 24.G: 53.91' 
.' 

11523 

3 I(' 2.07 "26.32 0.86 
., 

23.46 48.15 ,iiku i,26.@8 0'233 23.96 49.17 10631 

4 l62.8-167.4 .' 4.6 2 
'. : 

'2.58 '. 9.13' "1.03 23.93 64.36 12988 $3.37 1-06 24.56 66.06 13332 

.; " 179.0-182.1 3.1 2 j 1.89 26.77 : 2.56. 22.44 48.4 10438 27.29 .2.61 22.87 49.84 10640 

6 ', 187.6~x90.5 2.7 
.', .. 

*. 

7 308.1-309.6 1.5 2 2.14 15.17 1.12 >' 23.92 58.77 12126 15.50 1.14 24.44 60.06 '1.2391 

'. ., 8 328.7-332.8 .4.1 .: 4 1.96 4.66 0.76 27.77 65.61 13956 4.75 0.78. 28.33 66.92 14235 

9 ! 388.7-390.2 : ,1.5 7 , ',: 1.58 . 26.47 1.50 26.05 45.90 10687 : 26.89 1.52 .26.47 

'.427.4-430.4 

,46.64 10859. 

10 3.0 8 1.69 5.69 1.07 28.84 63;78 13916 5.79, 1.09 29.34' 6kEB‘~ 14155 

q. ,,: 474.1-476.2 2.1 .' 2 l/2 1.89 5.20 O-88 25.57 67.34 13835 5.30 b.'Qo 26.06 68.64 ~4102 

4y1.o-492.9 12 1.9, 8 1.40 ( 11.00 2.07 30.12 57.48 13230 11.16 2.1.0 30.55 58.30 i3418 
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: 

27.l-l 5d:97. 114&~~;.2d.21 

.i_ ,.' 

', 2.13 :',27.70 52.08,.,11657 
..‘.’ 

0.89 -: 24.90 " 56.79 12070 ':',16.,56 0.91 

1, ,o.g3 ", 2&7 :: 54.;7 121;;.' :"' " 
25.43 58.0;' :+232g' 

. 

'i. 15.75 : :'o.gj "28.79 55.46 :'.'12392 

" 
. . . . 

28.33 '. 50.86 11502 ::.'-.~giu "(:.1.26 ,,2a.g4: pFg5; 11749 
. . 

3.52 ,< 31.96 ' 60.07 .1357& :]: k-33.. 3.58 32.5; 6l.14',,:13&3. 
: 

24.54' 44.14 :loooo '. ~29.9~',.1.10, .25.04 45.04:; 10204 

,..,' 1. . 23.85.' +5.95 $0242 -":',28.77 ',0.76 '.',24.35 46.89,'+)451 
: 

0.9 .%.59 62.81 .13868 '-'. i-53 ' 0.92, 131.27 64.20 ' 14176 

. . 27.05 p.83‘. oi87 27.61 : @!.96 .' 11524 ‘. : .:,, . 
3x.72 52.94 .,120~?.,',;~.~~~.60 ;I:: l.$, . . 32.37 54.03 :."12266 

'. 
30.62 '.63.05"14024~ ':"'i;.6;" 

:.. 

/ '.,' 1.30,':' 31.17. 64:18 .;14275 
“.’ 

.’ ,. .,,,8.+1 :.‘f o-94” 31.37 :,’ 58.11 13i77.: ::: .,.: 8.59 -,0.96 ;! 32.05' 5g.3+3461 

1.46 26.53' 42.08 '10123 ;,' 
: 

.30.4g l&i '26.88 42.k3 ','$0255 . ,, ,,,,,, 

O-80 : io.22". 57.43 '.12803, ,;$~52'.:.0.82 30.85 
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: ‘5 a,o,., * 
-- 

G,: g : :I- :: * ,I’ I e,,: $+,,,gbvM\r_;~ ,>” ,a++ .‘::, 

2.44 18.21 ‘.82 27:65’ :5x.70 1161;” 18.‘67 ‘.A4 2+31:.52#gg~ ‘IL1905 : 
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izxr~ * ,.’ .a.pjji.I,-:$:ES ,. ‘. ., r 

. :’ ; .‘.(,’ ,, ; . . i . . . .’ 
r Hole: 72-l:; ‘,‘..’ ‘: ,. : . ,. . ‘1 : .“’ .,;, 

Location : ~~322,80&5~~3,c00 . I. 
~levailon: 3,140 
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