Minister of Mines and
Petroleum Resources

Annual Report

1977

ISSN 0365-9356






To the Honourable HENRY P. BELL-IRVING, D.S.0O., O.B.E., ED.,
Lieutenant-Governor of the Province of British Columbia.

‘.

thé Ministry of Mines and Petroleum Resources is
ully submitted. ~

JAMES R. CHABOT .
Minister of Mines and Petroleum Resources

Office of the Minister of Mines and Petroleum Resources
June 1978




TABLE OF CONTENTS

Pacz
Obitnaries 7
Foreword 9
CHAPTER 1—The Mining and Petroleum Industries in 1977 11
CHAPTER 2—Activity of the Ministry. 39
CHAPTER 3—Mineral Resources Statistics 73
CHAPTER 4—Petroleum and Nat‘ural Gas Statistics —- 119
APPENDIX-—Directory. 160
PLATES
Drill rig at Eagle field Cover and 2

Afton plant in summer 1977, smelter in foreground; concentrator, shops, and
offices in middle ground; pit outlined by perimeter road beyond. Note
small saline flat in proposed pit, and diversion of Trans-Canada Highway 10

Hat Creck in summer 1977, showing pit developed for bulk testing of coals___ 16

Drilling crew preparing to pull out drill pipe 32

Instruction in field geochemistry at first Advanced Prospectors’ field school run
by the Ministry in co-operation with the Ministry of Education and Sel-
kirk Cotllege, Castlegar 38

Core from Peace River Coalfield stored at Ministry warehouse, Charlie Lake___ 56
Marion walking dragline at Greenhills pit, Fording Coal Limited _____________ 72

Pumping units at Boundary Lake oilfield 118

All photographs by R. E. Player except plate on page 16, by B. N. Church.



OBITUARIES

John Fortune Walker died in Victoria on April 10, 1977, at the age of 83,
following a distingnished career. He was educated in Montreal and received a
B.A.Sc. degree in geological engineering from The University of British Columbia,

. following war service from 1916-18. He received a Ph.D. from Princeton and
then joined the Geological Survey of Canada in 1924. After being in charge of
the Vancouver office of the Survey, he became the Provincial Mineralogist with the
British Columbia Department of Mines in 1934, and was appointed Deputy Minister
in 1937, a position he held until * = retired in 1958.

Soon after joining the Departm.unt, Dr. Walker reorganized it to give a more
contemporary format, and drafted a number of important Acts. He was adviser
to the Premier on oil and gas (1938-44) and was responsible for consolidating a
petroleumt and natural gas department, renamed the Department of Mines and
Petroleum Resources.

Dr. Walker served on many educational bodies, was keenly interested in re-
search, and assisted in the formation of the War Metal Research Board at The
University of British Columbia that later became the British Columbia Research
Council. His early advocacy of a Provincial conférence on mining led eventually
to the present annual Provincial Mines Ministers” Conference now in its 35th year,
He was a Fellow of the Royal Society of Canada and of other professional bodies,
and a life member of the Canadian Institute of Mining and Metallurgy and the
Association of Professional Engineers of British Columbia,

John William (Bill) Peck, former Chief Inspector of Mines, died in Victoria
on February 21, 1978. Born in Ignace, Ontario, Mr. Peck was educated in Ed-
monton where he graduated as a mining engineer from the University of Alberta
in 1936. Following graduation, he was employed at Britannia Mines in various
capacities. After service in the Royal Canadian Air Force during World War 1T,
Mr. Peck joined the staff of the British Columbia Department of Mines as inspector
in Lillooet, and later in Nelson. He became Chief Inspector in January 1958 and
held this post till he retired, due to ill health, in April 1977.

During his 20-year career as Chief Inspector of Mines, many innovations de-
veloped in mining practices which necessitated updating safety standards. With
the assistance of his staff, he was successful in establishing the best known criteria
in the use of diesel equipment underground, noise suppression in drilling equip-
ment, and in the brake-testing of large trucks used in open pits.

Through his efforts, the Canadian Mine Rescue competitions were begun
about 11 years ago. These competitions have standardized and upgraded rescue
equipment and procedures throughout the country. Surface-rescue training at
open-pit mining operations also was developed.

He was a member of the Canadian Institute of Mining and Metallurgy (CIM),
serving from 1958 until his retirement on the CIM Council’s Medal of Bravery
Committee and the John T. Ryan Safety Committee. He was appointed a member
of council of the Association of Professional Engineers in 1975 and 1976 and
was mining member of the Provincial Pollution Control Board.
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William Douglas McCartney died at his home in Victoria on October 8, 1977.
Dr. McCartney was born in Edmonton in 1922 and, after service with the Royal
Canadian Navy during World War II, attended The University of British Columbia
(B.A.Sc., 1950) and Harvard (M.A., 1952, Ph.D., 1959). He worked with the
Geological Survey of Canada and the British Columbia Department of Mines dur-
ing his undergraduate years and joined the Survey after completion of his MLA.
His early field mapping in Newfoundland revealed features characteristic of the
remainder of his career-—meticulous work and the development of new ideas as
clearly displayed in Memoir 341, Whitborne Area, Newfoundland. His later work
with the Survey was concerned mostly with metallogeny, the study of the origin and
distribution of mineral deposits. His early familiarity with the Russian literature
led him to develop similar models in the Canadian Appalachians. He also made
the initial Canadian contributions to the world Metallogenic Map. He left the
Survey to teach economic geology at Queen’s University in 1966, where he stayed
four years. He then came to Victoria and joined the small consulting firm of We
Healdath, working principally for the British Columbia Ministry of Mines and
Petroleum Resources. He joined the staff of the Ministry in 1975. His last few
years were particularly productive, during which time he helped to develop and
produce the Mineral Deposit/L.and Use maps that now cover virtually all of the
Province.



JFOREWORD

The Annual Report of the Minister of Mines and Petroleum Resources for
1977 follows the format of the 1976 Report. Annual Reports have been published
since 1874, from that date to 1959 as the Annual Report of the Minister of Mines,
and subsequently as the Annual Report of the Minister of Mines and Petroleum
Resources. Geology, Exploration and Mining in British Columbia was initiated
in 1969, incorporating geological and technical reports previously published in the
Annual Report. Starting in 1975, this technical volume has been divided into
separate reports that are issued as they are prepared, and eventually bound together.
Detailed information on mine safety, fatal accidents, dangerous occurrences, etc.,
was included in the Annual Report until 1973, for 1974 was issued separately, and
subsequently forms part of the separate volume Mining in British Columbia.

The Annual Report for 1977 contains four chapters—a general review of the
mineral and petroleum industries, a chapter on the activities of the Ministry, one
on the statistics of the mineral industry, and one on the performance of the petro-
leum industry.






The Mining and Petroleum Industries in 1977
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Table 1-1—Mineral Production of British Columbia, 1976 and 1977

1976 1977
Quantity Value Quantity Value
Metals
Units 3 $
Antimony kg 447 001 1 636 871 596 207 2519739
Bistnuth kg 20 261 226 462 18 540 187 612
Cadmium kg 356 422 1 530 800 320 711 1720 051
(é(;lpper kg | 263618 197 378 984 941 275 224 115 384 736 661
A
placer £ 26 064 115 613 46 170 289 475
lode, fine B 51393477 21 761 502 5 906 336 31301931
Iron concentrates t 1255277 14 760 526 445 317 7362 345
Lead kg 8% 407 582 32 796 533 78 172 646 42 316 293
Molybd 1 kg 14 088 686 94 109 138 15 521 970 142 057 947
Silver g | %39 720882 32 532 836 241 503 007 37 934 098
Tin kg 102 262 712912 187 478 1912 300
Zinc kg | 106 498 987 65 499 108 103 780 228 61 301001
Others eeeem 2 083 161 [ — 397 654
Subtotals 646 750 403 —_— T14 036 707
Industrial Minerals
Asbestos -t 70433 a0 727 296 97 033 69 729 205
Diatomite 1 2737 182 159 1239 49 595
Fluxes t 11 378 33 263 28 624 95 461
Granules t 31476 1219 884 29 551 1218 485
Gypsum and gypsite 1 556 134 4 434 471 653 126 2357488
Jade kg . 483 796 1535030 266 621 825 523
Sulphur t 231704 4296 189 248 892 3 873 206
Others 488 850 [— . 1017 682
Subtotals [—— 52917142 —— 79 186 643
Structural Materials
Cement : t 846 548 34973 146 909 522 42 705 320
Clay products 6995 917 e 4909 799
Lime and limestone t 2173 831 5610 063 2231 166 5861614
Rubble, riprap, and crushed rock ..t 2 485215 5205973 2 464 503 7 309 536
Sand and gravel t 36 073 618 48 1318 635 53 994 528 54 809 121
Building-stone t 657 14 314 4 535 55 602
Subtotals [ 100 938 648 P — 115 650 992
Coal
Coal—sold and used t 7 537 695 298 683 679 8 424 131 328 846 883
Total solid minerals - .| _ 1099 289 872 [N 1237721227
Petroleum and Natural Gas
Crude oil m3 2 367 450 116 595 050 2200 303 132 859 085
Field condensate m3 18 309 901 711 24 465 1477 248
Flant condensate m3 167 576 7 198 957 180 267 9 751 058
Subtotals 124 695 718 - 144 087 391
Natural gas to pipeline 103m3 £ 799 508 287 997 059 8 895 663 396 601 354
Butane m3 109 781 4591 832 111 357 5 358 167
Propane m3 88 195 3 688 053 91 297 4392 944
Subtotals 296277 B46 [ 406 332 465
Total petroleum and natural gas .| . 420 973 564 [ 550 439 856
Grand totals i} 1520 263 436 R 1788 161 083
CONVERSION TABLE
Metric Symbol
Tonnes t = 90718=short tons.
Kilograms .. kg -+ .45359=pounds.
Grains £ == 31.103=troy cunces,
Cubic metres — ... m3 X 6.29—barrels.

Thousand cubic metres __ 10%m3 % 35.49373=thousand standard cubic feet,
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INTRODUCTION
By A. SUTHERLAND BROWN

The value of mineral production in British Columbia continued to climb,
setting another new record of $1.79 billion and registering an increase of 17.6 per
cent over 1976 or about double the inflation rate. In 1977, the top 10 commodi-
ties, in order of value, were natural gas, copper, coal, molybdenum, crude oil,
asbestos, zinc, sand and gravel, cement, and lead. Al sectors of the industry and
most major commodities contributed to the increase but the greatest growth re-
sulted from the significant rise in the value of natural gas. This exceeded the
value of copper by a small margin to become the most important commodity. The
mineral production of 1977 is shown in detail in Table 1-1 compared to that of
1976, and the production in 1977"is diagrammed in Figure 1-1.

Of the major sectors of mining and petroleum, industrial minerals experienced
the greatest increase in value of production (49.6 per cent) due mainly to increased
asbestos production, followed in sequence by petroleum and natural gas (30.8
per cent), structural materials (14.6 per cent), metals (10.4 per cent), and coal
(10.1 per cent). The only major commodities that experienced decreases in
quantity of production were lead, zinc, crude oil, and iron concentrates. Of these
only the latter reduction was critical, resulting from the closure of one of the two
major producers, the Texada mine and reduced shipments from the other.

Figure 1-1-—Major minerals produced in 1977 (by value).
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The growth of mineral industry and the changing proportion contributed by
the various sectors is illustrated by two diagrams. Figure 1-2 shows the growth in
total value in ddllars and in deflated dollars. Figure 1-3 shows the relative propor-
tion contributed by the various sectors. In both diagrams these trends are shown
in five-year increments to 1965 and yearly thereafter. Figure 1-2 shows that
growth has been fairly steady, with an average increase of about $80 miilion per
year since 1965. Comparison of the figures reveals major shifts in trends and
allows growth comparisons of specific commodity sectors. The important changes
illustrated are as follows:

(1) A dominance of metals throughout the whole period, but a fairly
constant decrease in importance since 1935.

(2) The collapse of the coal industry between 1945 and 1970, related
significantly to the conversion of railways to oil. :

(3) Compensating rapid growth of petroleum and natural gas between
1955 and 1965.

(4) Regeneration of significant coal production related to growth of
export markets from metallurgical coals in the early 1970%.

(5) Surge in value of metals related to copper and molybdenum produc-
tion in 1972 and 1973 when the major porphyry-deposit open-pit
mines came on stream. '

(6) The increase in value of natural gas in 1975.

(7) The relative decrease in importance of metals, dropping below 50
per cent of the total for the first time in 1975.

(8) Trends set in 1974/75 continuing through 1977,
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THE MINING INDUSTRY IN 1977
By A. SUTHERLAND BROWN, A. J. RICHARDSON, AND W. P. WiLsoN

The total value of solid minerals, that is, metals, industrial minerals, struc-
tural materials, and coal, set another new record of nearly $1.24 billion, up 12.6
per cent from 1976. This was achieved in spite of a slight decline in the production
of lead and zinc and co-products bismuth and cadmium., Most other major com-
modities had increased quantities of production.

Table 1-1 and Figure 1-1 show the quantity and value of each solid mineral
commodity produced in 1977 compared with 1976. The ratios of the various sec-
tors of the mining industry are as follows: metals, 57.7 per cent; coal, 26.6 per cent;
structural materials, 9.3 per cent; industrial minerals, 6.4 per cent.

METALS

The growth and long-term trends of the quantities of major metals produced
are shown on Figure 1-4. Lead and zinc production advanced sharply in the period
1920 to 1943, thereafter starting a slow decline, a feature dependent principally
on the production history of the Sullivan mine. In contrast, copper production
remained at a modest level until the onset of major porphyry copper production in
the late sixties. Molybdenum production also started its growth in this period,
related principally to mining of porphyry deposits. Precious metals are not shown
but their history in this pertod is principally one of byproduct origin related to the
production of major base metals. Detailed graphs of metal production are shown.
in Chapter 3. It can be seen that the quantities of copper and molybdenum were
up in 1977, but lead and zinc were slightly down.

The year 1977 was a difficult one for copper producers even though copper
confinued to be the most valuable mineral commodity produced. Because of
copper’s low price, the value of copper production was exceeded slightly by natural
gas. Copper at $384,7 million, contributed 54 per cent of the value of all the
metals and 21.5 per cent of total minerals produced. Both quantity and value of
production were up slightly although the average monthly price of copper was down
slightly to $1.40 per kilogram from $1.44 in 1976. World stocks of copper and
excess copper production continued through 1977. Except for the relative de-
valuation of the Canadian dollar, the Provincial copper producers would have been
in an even worse position.

Molybdenum markets continued strong, and molybdenum became firmly
entrenched as the Province’s second most valuable metal. At $142 million it was
more than double zinc, its nearest competitor. Production of molybdenum was
up 1.4 million kilograms or 10 per cent and the value up 51 per cent as a result
of increased prices as well as production.

Zinc production decreased slightly (2.5 per cent), but the value was down
even more (6.4 per cent) because of poor markets.

Lead remained in fourth position, although production diopped significantly
(8.4 per cent). Price increases, however, more than compensated and the value
increased 29 per cent to establish it well ahead of the fifth metal, silver.

The precious metals, silver and gold, continued as fifth and sixth most valuable
metals. The dominant production is as a byproduct of lead and copper production
at major base metal mines and so reflects the fortunes of these metals, in spite of
strengthening markets for precious metals. Primary silver or gold now form an
important minor part of production. Silver production in 1977 was up slightly
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Mines in British Columbia Which Produced More Than 1 000 Tonnes of Ore in 1977
Rated Célrmlw .
Name of Mins Products | A% |of MillfCleaning | Minel | nume of Company Company Address Bine Aduress
. (Tonnes/Day)
Mutal Mines
] SR Aw, 11ENE 2500 o Granby Mlnibg Cocp, | L7tk Floor, 1030 W, Pender | Box 490, Orand Forks
Phoenix i, Av, Ag R $t., Vanceuver V6B 1H7 ;Mln 3 ended in
TR TR L [T p—— 1Y ] 82E/5B - O | Dusty Moc Minet Ltd, o —.. Jsamng Burrard  St., Van- Bﬂ}J’t u‘fz Okanagan
$2E/6E 1o U . Teck Corp, Ltd, vy pomme llzuv\:r. \Hsﬁ“zh‘ 51., Van- | Beaverdell VOH 1AD. -
22F/3B 1050 u Cominco Led, (BB mina).. ZDgou(Eernn‘:llle Squere, Voo- | Salmp,
T
Bluebird ... a2E/4W J— u Standonray Mines Ltd..—...| 3367 W. 27th Ave., Vadcou- | Hox 669, Rossland,
vl
$ilmohAe.... .. Zu, Pb, Ag, 82F/ 14 140 u Kam-Kotla Mines Lid, and | 420, 473 Howe 5t., Vaocou- | Box 182, New Den-
$cranton | An f" zn, | s2p/14B u | s e M0 | /o katksiiuk. 1900 Guinness | Kasie,
{ An. Ap. 20, winn er S1ar hines Lu Tower,. 1055 W. Haslings
« Yancouver Vi B!
OUBWcne oo | Ag Pb,Zn | BAF/LAW 48 L Slocun Dovelopment Corp. ml‘l’ﬁ -nlolw"%- El'l,rli"ll St.,
Sullivan—.. e | 7, lébd Ap, | B2G/MW 9500 U |commee Ld. (Sulllvan 100 Gnnvlll- 2§gnare. Van- Bn‘smo%;ﬂmbeﬂw
L Y —— ) 92F/ 128 $00 0 Mines Ll ... ann 11.03 Box 49066, 595 | Box 8000, Campbetl
Ly“. Pb, g‘l‘:‘,AC‘d’ Weserm Burcard 'St.. Vancouver ﬁlﬂ‘!r. AP}
Similkammesn . Cu, Ag, Aw | SZH/IE 13 500 [+ Similkameen Mining Co. | 14th Floor, 750 W. FPender 520, Prinseton
. d, St., Vancouvar V6& 1K3 .
Brenda....... . | Cu. Mo, Ag| $2H/16E 22000 0 | Brondn Mines Ltd. .| Box 420, Peachlind YOH 10 Box 420, Feachland N
CRRIBIBNL o oo €W viliaw 4360 U | Cralgmont Mines Lid, [ 703, 1030 W. Georsla St., | Bak 3000, Merri, HRES
- o V5E 3A e ek
Lomex ... tCu, Mo, Ag,[ 921/68 40 9500 [+} Lomex Mining Corp. Lid..- 203. m Vaeli:mlvilla St, V- Bo':_a.uiifngk t‘1'.‘?0;nn . ~ TR,
. S R
Bethlehem Cu A Au| spW 16,800 0 | Betniohem Capper Corp. 21%0. 055 W, Hastings St., | Box 530, Asherofr. S R
N : ancouver
Alton ...... ... ) Cu 9217108 5350 0 Afton Mines Lid. .. ... ll:g“w. Hgl S§t., Van- | Box 93¥, Kamioopt.
Warman . Au, Ag $2J/3B 426, v Morthale Mines Led, ... | 333“.“8'8; ‘l')ﬁucllillllill St., Van- | Squamish,
Astra (Van Sllvery.. Alﬁmlz. Cw, /3B 9 LI Van Sllver Mines Lad, . ”1‘5:\?: %’:CMI’II".# Mall, Van-
0 H
Ialand Copper . — Cu, Mo, Ag,| BL/LW 34 500 © | Utah Mines Ltd, ..., | 1600, 1050 W, “Pender St., | Box 370, PonHa:dy
Au Yancouver VON 2P0,
Boss Mountnin ....vcormenrinnn SIA/ZW 1550 u MNoranda Mings Lid, (Boas IO{P b;fvg’- .,  Vancouver | Hendrlx Lake.
Gibroltar .. crememisanenr | GUl, MO, Ag, | 9B/SW 36 330 [+ oraltar Mines Ld. .......| 700, 1030 W, o a St, |Box 130, MeLeose
" o Al Gloca Vancouver V6E 3 Lake VOL 170,
Endnko ... Mo 93K/IE 24 500 © | Canox Plncer L1d, {Endako | 700, 1030 Geotgha St., Endako. )
Dir., Vancouver VEE 3
Granisle . Cu, AR, Au | 93L/I6E 12 260 [ Grapiale Copper Lut__._. 17th vom- ov“g 2';ﬂld=r Box 1000, Granisle,
. Yancouver
Bell (Newman) Cu, Au SIM/LE 11 380 [+] Nogands hlg%m’s Ltd. (Ball Io%ﬂ Devie 5t., Vencouver |.Box 2000, Cranisle,
T Y.,
y T Fe, Cu LIC/I6E 1300 [+ wc5mh Mines Ltd. (Tasu}. W{, 1112 Wul;ﬂglsdﬂ' Sty | Tasu.
Grapdue .. ... . ... , Ag, 1048/1W ] 520, 850" W! Pebyier 3t Vane 3
qrnn e Cu, Ag, Au / 120 U Granduc Operating Co. S0 W E 5':}.3" an= | Box 89, Stewart, _
:
Gypsum a2/SW 2450 0 Wostroe Industrien Lid, an. 56?; A‘T?'"h SIIIH‘F:- A, Box 211 I:mmme J
0 R N
Barits S2K/IW Small o Mountalo Minerals Lid. .....| Box 700, Lethbridge, Alta Bux m Fivermers. !
Barlte | 82KC716W Bl U | Movntaln Minetals Led Box  Lelpbridue, A1 x 603 Tnvermers. [ |/ -
104P/3W 3630 Q Casslar Asbesios Cor 1058 W, Hasil C.llahr 0C 1EG !
Vmuuver VEE 3V3 i
Conerne.r X : .
Brmq Crﬂk F-CY T S— Conl $2G/10B 1 700 [+] Byron Creek Colliecles Lid, | Box 270, Blaicmore, Ala..—. an 270, Blalmore, g
Khﬂu lHl_rlm l_!llmee. Balmer Caont 82G/10, 15 28 900 0,U | Kalser Resources Lia.— | 2600, 1177 W, Hautings St., | Box 2000, Sparwnod.
w&m( A anlcnuur VEE 2L1 -
Fording . (Clode Cresk and Coal AW 17 000 o Fording Coat Lid, oo Ninth_ave, SE., |Box 100. . Elkford
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Figurs 1-5—Majer mines, 1977 (grenter than 1 000 tonaes of ore).
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(0.7 per cent) with value at $37.9 million (up 16.6 per cent). Gold (lode) was
up (9.6 per cent) with value at $31.3 million (up 43.8 per cent).

Iron concentrates continued as the seventh metal commodity, but production
was down significantly as a result of the exhaustion of the Texada mine and de-
creased production from Tasu (Wesfrob). The value was down to $7.3 million.

Of the minor metals, tin had the greatest growth in quantity (up 83 per cent
to 187 478 kilograms) and value (up 168 per cent to $1.9 million) as a result of
selective mining at the Sullivan mine.

CoaL

Coal ranked third in value after natural gas and copper. Coal production
retwrned to normal following the lengthy strikes in two major mines in 1976,
Production was 8.4 million tonnes :cmd value was up 10.1 per cent to $328.8 million.

INDUSTRIAL MINERALS

Production value was up 50 per cent in 1977 to total $79 million, most of
which is attributable to high production and increased price for asbestos. The
value of asbestos production was $69.7 million.

Both sulphur and gypsum production was up, but the value of production was
down. Jade production was down significantly.

STRUCTURAL MATERIALS

Production and value of all structural materials was up in 1977 except for
clay products. The total value at $115.6 million was up 14.6 per cent. The two -
most important commodities, sand and gravel ($54.8 million) and cement ($42.7
million), were both up significantly in value and quantity produced.

PROVINCIAL REVENUE FROM MINING COMPANIES

Direct revenue to the Provincial Government in 1977, derived from the mining
sector of the mineral industry, is shown in Table 1-2. The amount for mineral
royalties shown is the amount collected after adjustments for 1976. For coal
licences and rentals, the amount shown includes cash paid in lieu of work, some of
which may be refundable. The rentals and royalties on industrial minerals and
structural materials were collected by the Lands Service of the Ministry of the
Environment. The total revenue is about $40 million, down 43 per cent from 1976,

Table 1-2—Revenue for Mineral Resources

$

Claims 2234 051.14
Coal licence fees and rentals collected 694 764.00
Coal royalties 3347 551.80
Iron ore royalties 126 653.28
Mineral land taxes ‘8 307 272.87
Mineral resource taxes 9 655 342.29
Mineral royalties 2 507 896.90
Mining taxes 12 658 102.00
Rentals and royalties on industrial minerals and structural

materials (Land Service) 656 321.23

Total 40 187 955.51
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EXPENDITURES BY MINING COMPANIES

Major expenditures in 1977 by companies involved in exploration, develop-
ment, and mining of metals, minerals, and coal are shown in Table 1-3. A major
part of the capital and development cost was related to the Afton mine and plant
and coal developments in the Crowsnest Coalfield. The total expenditures in 1977
were up 23.2 per cent over 1976.

Table 1-3—Expenditures (Mining Companies)

$ $
Capital expenditures 106 774 208
Exploration and development . 133 332 291
, 240 106 499
Mining operations (metals, minerals, coal) _________ — 444 698 127
Mining operations {structural materials) 57 609 865
Repair expenditures 161 564 375
Total 903 979 466

MINING AND TREATMENT
METAL MINES

Metal mining in 1977 continued to be subject to the economic stresses char-
acteristic of recent years resulting from inflating costs of machinery, labour, fuel,
and materials, without compensating rises in metal prices. The latter have not
participated in the general inflation because of the slow economic recovery of the
industrial nations that are buyers of our mineral products and also, a general over-
supply of metals has contributed to a relative deterioration in prices. Molybdenum
and lead, and to a lesser extent, gold and silver, were the only major metals pro-
duced in British Columbia that were exceptions to this trend. Compensating in
part for the general deterioration was the decline in the Canadian dollar and some
lessening of the impact of taxes. The balance of these and other factors resulted
in a 10.5-per-cent increase in dollar value of metals produced, a new record of
$714 million.

In 1977, 41 mines produced an aggregate of 90 287 570 tonnes of ore which
was concentrated or shipped directly to a smelter (see Tables 3-12 and 3-13).
This contrasts with 59 mines in 1976 which produced 83 024 513 tonnes of ore.
Fewer small mines were producing in 1977, but the aggregate tonnage increased
8.7 per cent. Of the 41 mines, 26 produced more than 1 000 tonnes and these
are shown on Figure 1-5 classified as to product, geological type, and whether open
pit or underground.

The same 13 large mines were in producuon in 1977 as in 1976 These
mines, each of which produced over 1 million tonnes in aggregate, mined 87 996 263
tonnes or 97.5 per cent of the total production. Ten of these large mines are open
pits which, in order of output, are: Lomnex, Island Copper, Gibraltar, Brenda,
Endako, Ingerbelle, Bethlehem, Granisle, Bell, and Tasu. The last is preparing
for underground production. The three others, Sullivan, Craigmont, and Granduc,
are underground mines. These three produced an aggregate tonnage of 5 330 919
tonnes or 5.9 per cent of the total tonnage for the Province. In regard to geological
type, there are nine porphyry deposits, two skarn deposits (Tase and Craigmont),
one stratiform deposit (Sul]ivan), and one massive sulphide deposit (Granduc).
There were five intermediate mines operating in 1977, each of which produced
between 100 000 and 1 000 000 tonnes. Actually, one former producer in this
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category (Texada) closed in December 1976 and a new major mine (Afton)
opened but produced only enough at the end of the year to be included in this
category. Of these five mines, two are porphyry deposits, one skarn, one strati-
form, and one massive sulphide. Two are open pits, two underground, and one
former underground mine (Boss Mountain) that is now partly open pit, a reversal
of the usual trend. The aggregate tonnage produced by these intermediate mines
is 2 104 700 tonnes or 2.3 per cent of the total. There were eight small mines with
yearly tonnages between 1 000 and 100000 tonnes. These are all underground
vein deposits with principal values in precious metals but also producing concen-
trates of lead and zinc. Mines with principal value in gold include the Warman
mine {Northair) and Scranton. Mines with principal value in silver are Highland
Bell, Horn Silver (Dankoe), Silmonac, Astra (Van Silver), Bluebird, and Ottawa.

During 1977 the Afton mine bggan producing and stockpiling ore. The con-
centrator, rated at 6 300 tonnes per day, started production on December 9. The
smelter was due to be blown early in 1978. The Afton deposit is unique. It is
located only 13 kilometres west of Kamloops on the Trans-Canada Highway. It
mines a copper porphyry deposit in the Iron Mask batholith, an alkaline intrusive
body. It has a very deep oxidized (supergene) zone that provides the smelter with
a low sulphur ore composed chiefly of native copper and chalcocite. It has the
first copper smelter, and one of unique design, operational in the Province since
the closure of Anyox in 1935.

One small mine opened in 1977, the Astra (Van Silver) property near the
Warman mine. Also, production from the Bluebird again exceeded 1 000 tonnes
in 1977,

Three small mines that opened or reopened in 1976 closed in 1977. These are
the Atlin Ruffner near Atlin, Ruth Vermont near Golden, and Dusty Mac near
Okanagan Falls, In addition, the Susie near Oliver closed.

With metal prices generally low in the year, many leasing and other very small
operations did not produce, thus accounting for the drop in over-all number of pro-
ducing mines from 59 to 41.

Concentrating

In 1977, 24 concentrators operated (see Table 3-12). Six treated copper
ore, four copper-molybdenum ore, nine lead-zinc-(silver-gold) ores, two molyb-
denum ores, two copper-iron ores, and one copper-lead-zinc ores. One of the
copper concentrators (Phoenix) was working chiefly on, a low-grade stockpile
after closure of the mine in 1976.

Smelting, Refining, and Destination of Concentrates

The only base-metal smelter in operation in the Province is the lead-zinc
smelter owned and operated by Cominco Ltd. in Trail. Concentrates of other
metals are mostly exported to smelters in diverse parts of the world, but mainly
Japan and the United States. - However, molybdenum concentrates at Endako are
roasted to form molybdenum trioxide and are also processed to make ferro-molyb-
denum.

A second smelter was in advanced stages of construction at the Afton mine at
the end of 1977. This is a rotary top blown converter adapted for the low sulphur
copper ore common in this deposit. '

The smelter at Trail received concentrates and scrap from a number of sources
——company mines within the Province (Sullivan and HB), mines outside the
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Province (Pine Point), and custom sources both inside and outside the Province.
The smelter received 111 077 tonnes of lead concentrates and 171 945 tonnes of
zinc concentrates from the Sullivan and HB mines, and 10 588 tonnes of lead
concentrates and 13 792 tonnes of zinc concentrates from other British Columbia
mines. The total value of concentrates, including byproduct metal, from British
Columbia treated at Trail was $125 587 697 or 17.6 per cent of metal production
of the Province in 1976.

Endako shipped products containing 7 691 235 kilograms of molybdenum.
Of this, 24 tonnes was molybdenum concentrates, 12 651 tonnes was moiybdenum
trioxide, and 228 tonnes was ferro-molybdenum.

The proportions of the total value of metal production going to the various
destinations are not know accurately but are approximately as follows: smelted or
treated in British Columbia, $128.9 million (18.1 per cent); shipped to other parts
of Canada, $43.3 million (6.0 per cent); exported to Japan, $379.4 million (53.1
per cent); exported to the United States, $54.4 million (7.6 per cent); exported to
Europe, $97.7 m11110n (13.7 per cent); other plus unattributed, $10.3 million (1.5
per cent),

The destination of concentrates of the major metals is as discussed following
and shown in Table 3-13.

Copper concentrates produced in British Columbia were shipped to the fol-
lowing destinations: Eastern Canada, 73 054 tonnes; the United States, 54 212
tonnes; Japan, 775 766 tonnes; Germany 52 423 tonnes; elsewhere, 31 736 tonnes.

Details of the disposition of molybdenum (15 521 995 kilograms valued at
$142 057 947) are not precisely ascertainable but, from known sales, almost half
of the total was shipped to Europe and about one-third to Japan. The balance was
disposed of to many other countries and eastern Canada.

Zinc concentrates, produced but not smelted in British Columbia, totalled
21 663 tonnes, of which 10727 tonnes were shipped to the United States and the
balance shipped to India.

Iron concentrates produced in British Columbia were sold to the following
markets: Japan, 323462 tonnes; the United States, 33 862 tonnes; Australia,
27 053 tonnes; Canada 60 940 tonnes.

Lead concentrates, produced but not smelted in British Columbia, totalled
2 489 tonnes and were shipped to the United States.

NoN-METALLIC MINES

Industrial minerals in British Columbia with production value greater than
$1 million include asbestos, sulphur, gypsum, and granules (see Table 1-1).- Asbes-
tos is by far the most important, its production value of $69.7 million representing
88 per cent of the total for all industrial mineral production. Asbestos production
is entirely from the Cassiar mine (see Figure 1-5). Sulphur is produced entirely
as a byproduct, chiefly from Cominco Ltd.’s roasting operations, but also from
sour gas production in the Peace River. Gypsum is produced chiefly at the
Windermere quarry at Westroc Industries Limited (653 126 tonnes). Granules
are produced in many small quantities but production was dominated by the
International Marble & Stone Company Ltd. with a plant at Sirdar near Creston.
In 1977, jade production value dropped below $1 million after a great rise in
1976. Production came from many sources but the main mines are working
in situ nephrite at Mount Ogden (Continental Jade 1td.), cast of Dease Lake (Cry
Lake Minerals Ltd. and Nephro-Jade Canada Ltd.), and at the Cassiar asbestos
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mine. Barite, an important industrial mineral, not specifically listed in Table 1-1,
was produced by Mountain Minerals Limited from two small underground mines
near Brisco in the East Kootenays.

The dominant structural materials produced are sand and gravel, cement,
limestone, clay products, and riprap, crushed rock, and building stone. Individual
mines and quarries are not shown on Figure 1-5. Many of these products are
produced at a large number of small quarries, some of which have very intermittent
production. Limestone production is dominated by four mines (Ideal, Imperial,
Vananda, and Domtar) on Texada Island. The Cobble Hill quarry (British Colum-
bia Cement Company Limited) on Vancouver Island is being phased out. Sig-
nificant operations are also located at Harper Ranch near Kamloops (Canada
Cement Lafarge Ltd.), Ptarmigan Creek near Quesnel (Quesnel Redi-Mix Cement
Co. Ltd.), and Pavilion Lake (Steel Brothers Canada Limited).

Clay and shale production in "British Columbia is dominated by Clayburn
Industries Ltd.’s pit and plant near Abbotsford, with lesser producuon by Haney
Brick and Tile Limited, east of Haney.

CoAL

Coal is the third most valuable mineral commodity to British Columbia, fol-
lowing natural gas and copper. Although coal is widely distributed in the Province,
the major producing mines are at present concentrated in the Crowsnest Coalfield
of southeast British Columbia. They are represented by five symbols on Figure 1-5
for (1) Fording Coal Limited’s two open pits, (2) Kaiser Resources Ltd.’s open-pit
complex (Harmer Ridge), (3) Kaiser’s two underground mines (Balmer North
and Hydraulic), (4) Coleman Collieries Limited’s Tent Mountain open-pit mine
and (5) Byron Creek Collieries Limited’s open pit. The only other operating coal
mine is Bulkley Valley Collieries Limited’s mine at Telkwa, which was a very minor
producer of thermal coal. Thermal coal was also produced for test purposes (see
Plate on page 16) at the Hat Creek mine of British Columbia Hydro and Power
Authority but is not shown on Table 3-8B. On this table, production for Kaiser’s
and Fording’s mines is consolidated so that only five operations are shown. Kaiser
Resources Ltd. and Fording Coal Limited produced 94 per cent of the coal mined
in the Province in 1977,

Some salient facts of coal production in 1977 are as follows:

(1) Coal production was 8424 181 tonnes, up from 1976 but slightly
lower than the record production of 1975.

(2) Clean coal output was up 14.4 per cent to a normal output in a year
unaffected by strikes.

(3) The value of coal sold and used was $328 846 883, up 10.1 per cent
from 1976.

{4) About 93.2 per cent of raw coal produced in 1977 comes from
surface mining operations.

{5) About 92.5 per cent of raw coal produced in 1977 was metallurgical
coal.

(6) The percentage of clean to raw coal remained at 74 per cent.

A highlight of 1977 was the diversification of markets. Coal sales to Japan
were over 6.4 million tonnes and up 6.8 per cent over 1976. Nevertheless, they
represented only 80 per cent of the total clean coal sold and used. Significant coal
shipments were initiated to a number of countries for the first time. The following
list shows major shipments: Korea, 307 370 tonnes; Denmark, 304 850 tonnes;
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Brazil, 136 378 tonnes; Mexico, 128 478 tonnes; Belgium, 57 749 tonnes; Rumania,
51 746 tonnes; Argentina, 47 777 tonnes.

Shipments internally in Canada were also up some 6 per cent as follows:
Ontario, 185 940 tonnes; Manitoba, 62 667 tonnes,

Use in British Columbia, however, was down, Coal used locally for coke
production totalled 150 946 tonnes, a drop of 7 per cent, Other uses also dropped
nearly 4 per cent and totalled only 64 608 tonnes.

MINE SAFETY

British Columbia continues to maintain leadership in promoting mine safety
because of the progressive efforts of the Ministry and the co-operative spirit existing
in the industry. Active safety programs were in effect at all times throughout the
Province during 1977. Mine safety is controlled by the Mines Regulation Act and
Coal Mines Regulation Act. These statutes are administered by the Ministry of
Mines and Petrolerm Resources, through its Inspection and Engineering Division,
which is responsible for the observance of the Acts by all persons working at mines.
The Inspection and Enginecring Division maintains a Province-wide system of
districts staffed by inspection and rescue personnel, including specialists. During
the year additional staff have been obtained to assist specialists in their duties and
additions of Senior and District Inspectors are scheduled for early 1978.

Certificates of competency, required of certain supervisors and managers of
mines, were issued by the Board of Examiners, District Inspectors continugd to
examine for and issue miners’ certificates and coal miners’ certificates.

Monitoring of dust and ventilation conditions at mines continued, and a num-
ber of plants improved their dust control systems during the year. Noise control
surveys indicate that most operations are now performing audiometric testing on
employees. Monitoring of this testing procedure was continued fo assure
conformity.

MINE RESCUE

Mine-rescue stations fully supplied with rescue equipment are maintained at
Fernie, Kamloops, Nanaimo, Nelson, Prince George, and Smithers. Mine-rescue
co-ordinators are at each station and are fully qualified instructors in first-aid and
rescue training. With the exception of Fernie, each station is established as a
mobile unit to transport equipment anywhere in that area to be available for either
rescue or training purposes. Each station is equipped with sufficient self-contained,
oxygen-supplying, breathing equipment to maintain at least two rescue teams of six
men each, should an emergency arise in the nearby mines. In addition to this
equipment, some is on loan by the Ministry to supplement that owned by various
mining companies.

In 1977, mine-rescue equipment owned by this Ministry included 59 Aerorlox
three-hour liquid oxygen-breathing machines, 37 Draeger BG-174 and 52 McCaa
two-hour high-pressure gaseous oxygen-breathing machines, ‘and 57 Chemox one-
hour chemical oxygen-producing machines. The equipment owned by industry was
37 Aerorlox, 44 Draeger BG-174, 36 McCaa, and 89 Chemox machines. Each
station, as well as most mines, has additional auxiliary equipment such as Type N
gas masks, self-rescuers, gas detectors, oxygen therapy units, and first-aid equipment.

The district co-ordinators of rescue training make periodic visits to the mine
to give rescue training to open-pit and underground employees and to check the
rescue cquipment to ensure it is being maintained satisfactorily.
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Both full and refresher courses in underground, survival, gravel pit, and
surface mine-rescue training, as well as first aid, were presented by the district
co-ordinators at various mines and centres throughout the Province. The instruc-
tors trained or assisted in the training of 368 persons obtaining St. John Ambulance
first-aid certificates and 1000 safety-oriented first-aid certificates. In addition,
129 men were trained in underground mine rescue, 413 men in surface mine rescue,
31 men in gravel-pit rescue, 263 men in mine-rescue survival, and 45 in industrial
first aid. Five men received Surface Mine Rescue Instructors’ certificates and four
received Survival Mine Rescue Instructors’ certificates,

Four mine safety associations have been established in dlﬁerent areas in the
Province. These are sponsored by the Ministry of Mines and Petroleum Resources
and the Workers’ Compensation Board and are aided by mining company officials,
safety supervisors, inspectors of mines, mine-rescue co-ordinators, and, in some
areas, local industry, These orgahizations promote mine-rescue and first-aid
training, as well as safety education in their various districts.

On May 28, the Vancouver Island Mine Safety Association held its 63rd
annual mine-rescue and first-aid competitions in Nanaimo, In the surface mine-
rescue event the Utah Mines’ (Island Copper) team, captained by Marv Orosz,
won the trophy.

On June 4, the West Kootenay Mine Safety Association held its 31st annual
competition in NeIson The Kaiser Resources’ team from Sparwood, captained by
Harry Eberts, won the underground mine-rescue event. On the same day and
place, Kaiser Resources’ team from Sparwcod, captained by Alex Gallacher, won
the surface mine-rescue trophy.

On June 11, the East Kootenay Minc Safety Association held its 56th annual
mine-rescue and first-aid competitions in Fernie. In the underground mine-rescue
event, Cominco’s (Sullivan mine) team from Kimberley, captained by Curly
Unruh, won the trophy.

On June 11, the Central British Columbia Mine Safety Association held its
29th annual mine-rescue and first-aid competitions in Kamloops. In the under-
ground mine-rescue event the Western Mines’ team, captained by Hal Uhrig, won
the trophy and represented Vancouver Island in the Provincial. The Noranda
Mines’ Boss Mountain team, captained by John Howat, placed second and repre-
sented the Central British Columbia Mine Safety Association District in the
Provincial.

These four underground teams, winning their association trophies, competed
for the Provincial Trophy and the right to represent British Columbia at the
Canadian Mine Rescue Competition held in Yellowknife, Northwest Territories,
on June 25. In this later event the entries were from Alberta, British Columbia,
Northwest Territories, Nova Scotia, Saskatchewan, and the Yukon. The Nova
Scotia team, captained by S. White, won the trophy, while the team from British
Columbia, captained by Hal Uhrig, placed second.

In 1977 the open-pit mine-rescue competitions were held in .three districts—
the Northern, Central, and Southern Divisions. The competition for the Northern -
Division was held in Smithers on May 27 where the Noranda Mines’ (Bell Copper
Division) tcam, captained by Rick Tait, was first. At the Central Division com-
petition held in Nanaimo on May 28, the winning team was the entry from Utah
Mines (Island Copper), captained by Marv Qrosz. On June 4, the Southern
British Columbia Zone Competition was held in Nelson. The winning team, Kaiser
Resources from Sparwood, captained by Alex Gallacher, won the trophy.
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These three surface teams winning their ditsrict events competed for the
Provincial Trophy in Kamloops, on June 18. The winning team was from Kaiser
Resources, captained by Alex Gallacher.

The interest in the three-persons’ Miners’ First Aid Competition is increasing
and it is hoped that, by 1978, a Provincial competition will be started. The winners
in this event were as follows:

On May 27 at Smithers, the Endako mine’s team, captained by Nick
Marceniuk, placed first.

On May 27 at Nanaimo, the team from Gibraltar Mines, captained by
D. Fossen, placed first.

On June 4 at Nelson, the team from Similkameen Mining, captained by
Jack Cunliffe, won the trophy.

On June 11 at Kamlt')ops, the team from Wesfrob Mines (Tasu mine),
captained by B. Makar, placed first.

SAFETY OF MECHANICAL/ELECTRICAL EQUIPMENT

During 1977 the impetus given by the Inspection and Engineering Division
to the improvement of braking systems on large mining trucks continued to have
effect. Several manufacturers of large vehicles have organized special brake tests
to demonstrate that the new tough British Columbia standards can now be met.
These tests, which are carried out on trucks ranging in size from 85-ton capacity
to 335-ton capacity, are conducted on downgrade slopes up to 10 per cent and
speeds up to 35 m.p.h. with the vehicle loaded to its full capacity. All large trucks
coming into service at British Columbia mines in future will have to demonstrate
that they can be stopped by the service brakes alone from an initial speed of
35 m.p.h. When the Inspection and Engineering Division started its investigation
into braking systems some eight or nine years ago, no large truck could be stopped
from an initial speed much in excess of 25 m.p.h., and the better brake design has
resulted to the benefit of all.

British Columbia has also pioneered the use of fire-resistant hydraulic fluids
in underground equipment in Canada. Large volumes of mineral oil are used in
the hydraulic systems of diesel-powered equipment operating in underground
workings and the potential for a serious fire is high. For several years the use of
fire-resistant hydraulic fluids underground has been required by the Inspection and
Engineering Division, and although manufacturers of equipment have been slow
in modifying designs to accommodate these fluids, considerable progress has been
made, and today over 90 per cent of equipment operating in underground coal
mines uses fire-resistant fluids, and as do over 35 per cent of all other equipment in
underground workings.

A survey has been conducted to assess the quantity of polychlorinated bi-
phenyls used as dielectric coolants in transformers and capacitors, and their
management procedures reviewed, with a recommendation issued that no new
equipment using PCB fluids be installed at a mine.

Guidelines are being prepared to establish recommended levels of maintained
illumination for the mining industry, The latest innovation to be tried at the new
hydraulic mine of Kaiser Respurces Ltd. in the East Kootenays is the introduction
of a suspended mono-rail diesel locomotive, presently undergoing trials for the
transportation of men and material to the underground work areas.
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MINING ROADS

The Ministry of Mines and Petroleum Resources’ road program has been
carried out for many years under the authority of the Ministry of Mines and
Petroleum Resources Act. The purpose of the program is to encourage and assist
in the discovery and development of mineral resources of the Province.

During 1977 an expenditure of $113 000 was made by way of assistance (up
to a maximum of half cost) to build or upgrade access to mineral and petroleum
development areas.

About $170 000 was spent in the Takla Lake area building a new road that
will eventually become part of a forest access road system in that area.

Approximately $374 000 was spent on construction and maintenance of the
Omineca road which services a large mineral-rich portion of northern British
Columbia.

About $100 000 was spent building and upgrading airstrips, in northern Brit-
ish Columbia. These strips encourage and assist in mineral discovery and develop-
ment in areas where access by other means is either very expensive or damaging
to the environment,

RECLAMATION

The objective of reclamation is to restore lands used in mining, waste disposal,
and exploration to useful purposes compatible with the surrounding countryside.
Reclamation is administered by the Inspection and Engineering Division under
authority of section 11 of the Mines Regulation Act and section 8 of the Coal
Mines Regulation Act. The Chief Inspector is Chairman of the Reclamation Com-
mittee, which is composed of representatives of the various Government resource
ministries. This committee reviews all reclamation proposals before permits are
submitted to the Cabinet for approval. The only major permit issued in 1977 for
new mines was to Afton Mines Ltd. The Reclamation Section of Inspection and
Engineering Division monitors, conducts, and encourages research on reclamation
by mines and in exploration techniques. In 1977 coal exploration was a focus of
major activity of the Section as all coal exploration must go through the Advisory
Committee on Reclamation.

The first Reclamation Symposium was held in March 1977 sponsored by the
Ministry of Mines and Petroleum Resources, the Mining Association of British
Columbia, The University of British Columbia, and the University of Victoria.
This has provided a valuable exchange of information and communication between
Governmental agencies, industry, and universities.

The research program on tailings, short and long-term effects, and revegeta-
tion problems was continued during the year and reports have been submitted for
publications. A bibliography on Reclamation of Lands Disturbed by Mining in
Mountainous Areas was published. The staff have prepared reports on vegetation
and reclamation of mines in southern British Columbia. From field studies on
reclamation and vegetation in the Northeast Coal Block a report has been sub-
mitted.

EXPLORATION

Most indices document an over-all increase in the mineral exploration effort
during 1977. This continued the upward trend set in 1976, after six years of over-
all decline, The current programs are different from those of late 1960’s and early
1970’s and so are the performers. Major oil companies have increased their role
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in the search for metallic as well as energy minerals. The exploration activities of
American and Japanese mining companies and their subsidiaries have decreased,
while European companies, particularly German ones, have recently initiated sig-
nificant exploration programs. The Canadian mining companies’ contribution has
remained constant,

The objectives of exploration have changed as well. For example, explora-
tion of the large low-grade copper/molybdenum porphyry deposits which peaked
over the period 1969-72, dropped off sharply in subsequent years but has stabilized
at a fairly high level principally due to molybdenum price and markets. Coal ex-
ploration has increased steadily from the late 1960’s to a broad peak in 1975-78
and is expected to stabilize at & more moderate level as programs are completed
in the early 1980s. Uranium exploration: has been increasing from very low levels
due to significant price increases in the mid 1970°s. In general, the exploration
trends for lead and zinc have shown an increase resulting mainly from application
of new geological concepts but also as a result of improving prices even if these are
erratic. Exploration for precious metals has increased steadily in recent years
driven by price increases and futares.

METALS

The indices of metal exploration are indicated on Table 1-4 compared to the
three previous years. Most indices are up, many of them significantly, although
it is notable that exploration expenditure dropped very slightly. The following
indices are up significantly: geophysics (244 per cent), number of properties ex-
plored (30.2 per cent), claims recorded {28 per cent), drilling (13.4 per cent),
and certificates of work (8.2 per cent).

The only indices that are down are numbers of free miners’ certificates and a
recent fairly steady annual decline in these seems to be ending. Three possible
explanations of the anomaly of increased work and static expenditure are that a
great increase in exploration effort took place in the southeastern part of the Prov-
ince where logistics’ costs are minimal, much of the geophysics was airborne radio-
metrics, and possibly some over-all increase in efficiency is to be expected in times
of stringency of funds.

Table 1-4—Indices of Metal Exploration

1974 1978 1976 1977

Exploration expenditure $25400 000 § $22100 000 | $27 183927 | $26 177 389
Claims recorded : 16 971 11 751* 28 970* 37 151*
Certificates of work. ! 48071 39 403 36 729 M
Free miners’ certificates: |

Individual 9998 8484 T 826 7 566

Companies . 700 562 555 520
Number of properties 464 409 433 564
Total drilling (metres) 192 935 92 802 97 277 110 303.6
Total geophysical surveys (line-kilometres) . 6 989 4 835 4267 14 623.5

* Unit modified grid system.

The release of Federal/Provincial Uranium Reconnaissance Program geo-
chemical data in May 1977 had a significant and immediate effect on the numbers
of claims recorded. The increased activity in grassroots prospecting continued
throughout the year. However, the marked increase in drilling indicates that
mature programs are also increasing.
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Pattern

Location of major new claim-blocks indicate the orientation of new explora-
tion programs. These areas in 1977 were broadly distributed in central and eastern
belts of British Columbia with an over-all noticeable shift eastward compared to
former vears. The shift is related to intensive prospecting for uranium, shale-
hosted lead-zinc deposits, and massive sulphide depesits in older rock sequences.
Activity in the Chilko-Endako and Gataga River areas was particularly noticeable
as these had not previously been subject to intensive prospecting.

The pattern of exploration for metals on properties indicates more mature
programs. This pattern is grossly similar to former years but with observable
differences. Exploration was up greatly in intensity in the southeast and particu-
larly in the East Okanagan, Adams Plateau, and East Kootenays. The main ob-
jective of much of this work was uranium but also massive sulphides in the Adams
Plateau and Goldstream areas, precious metals in the Slocan, and lead and zinc
in the Kootenays. Activity continued relatively high in the Nicola belt from Kam-
loops to Princeton and was also up in the north in the Atlin area for uranium and
tungsten, the Queen Charlotte Islands for gold, and the Gataga River area for
shale-hosted lead-zinc. Activity on Vancouver Island was up as a result of freeing
of lands in the east and north railway lands. General decreases occurred in central
British Columbia.

Major Exploration Activity

Major exploration activity at properties not in production, defined as programs
of greater than 3 000 metres of drilling or 300 metres of underground development,
occurred at eight properties, up slightly from the previous two years, but the total
drilling in programs classified as major was up about 20 per cent. Only one major
underground program occurred. '

The following programs exceeded the criteria:

KETTLE (Tyee Lake Resources Lid, and Noranda Exploration Company,
Limited), 82E/14E—a basal-type uranium deposit in Tertiary sedi-
mentary rocks, 6 945 metres of drilling.

‘TroN Mask, DM, E1c. (Canadian Superior Exploration Limited), 921/9W-—

Iron Mask batholith near Kamloops and the Afton mine, syenitic por-
phyry copper prospects, 6 368 metres of drilling.

Ipano (Carolin Mines 1td.), 92H/11W—a disseminated gold deposit near
Hope, 337 metres of underground development.

Nu, Erk (Denak Mines Ltd. and Canex Placer Limited), 93K/3E—west
end of Endako molybdenum porphyry deposit, 7 572 metres.

Nix (BP Minerals Limited), 94D/9E—a porphyry-like deposit in volcanic
and basic intrusive rocks, near Johanson Lake, 3 700 metres of drilling.

JerF, Bow, Kris, Py (Imperial Qil Limited), 1041/1W—Kutcho Creek, 130
kilometres east of Dease Lake, bedded, massive copper—zinc sulphide
prospect, 4 335 metres of drilling.

SMRB (Sumac Mines Ltd.}, 1041/1W—Kutcho Creek, 130 kilometres east
of Dease Lake and adjacent to Jeff, Bow, Kris, Py, 3 522 metres of
drilling.

YENNIE (Nu-Energy Development Corp. Litd. and Erickson Gold Mining
Corp.), 104P/4E—gold vein deposit near Cassiar, 3 235 metres.
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Development and Feasibility Studies

Development during 1977 was limited to the Afton mine which completed
preparation of the pit and stockpiled ore until the start up of the concentrator in
December 1977. This is the first large mine to come on stream since Lornex in
October 1972.

No new feasibility studies were initiated during the year but several studies
were continued or decisions were delayed, notably the Sam Goosly silver-copper
deposit, Chappelle gold vein deposit, Rexspar uranium deposit.

Nor;—metallic Commodities

Exploration related to non-metallic commodities expanded in 1977 by about
20 per cent over the previous year, measured by the number of properties ex-
plored. Considerable grassroots prospecting is also known to have taken place
for a wide variety of minerals, The major activity was in the southeastern part
of the Province related to phosphates, magnesite, limestone, gypsum, and silica.
A modest amount of prospecting also occurred in the southwest related to jade,
talc, and stone. Central British Columbia received some prospecting for perlite
and opal. In the north, activity was limited to asbestos and jade. Cassiar As-
bestos Corporation Limited reactiviated exploration on their Letain Lake property
in the Kutcho Creek area, and drilled six holes tofalling 1 123 metres, the largest
non-metallic program for the year.

COAL
Distribution of Coalfields

The principal coal resources of the Province occur in comparatively narrow
linear belts within the Intermontane basins of the East Kootenay area (the Crows-
nest Coalfield) and the Inner Foothills region or northeastern British Columbia
(the Peace River Coalfield). These deposits of Late Jurassic to Early Cretaceous
age contain major reserves of medium to low-volatile bituminous coal, generally
suitable for the production of metallurgical coke.

In addition to the above-described mountain coals, local deposits of lignite,
sub-bituminous, high-volatile bituminous, and semi-anthracite coals, of Late Cre-
taceous and Tertiary age, occur in widely scattered areas of British Columbia. Size
and economic potential of most of these, including possible reserves in the former
coal-mining areas of Vancouver Island, are comparatively small, although they are
of potential value for power development as energy costs continue to increase. An
exception to the foregoing is the Hat Creek property, which is a Tertiary lignite
of limited areal extent but of remarkable thickness.

Coal Exploration

Exploration for coal continued to increase, up 50 per cent to $19 539 213 in
1977. This occurred as a resuli of greatly expanded programs in the Peace River
and in the Interior basins while those in the Crowsnest decreased sharply owing to
the completion of drilling, prior to feasibility studies. Meanwhile, environmental
studies and search for markets went on. More emphasis on thermal coals was
indicated by the increase in activity in the Interior basins and Vancouver Island.
Exploration programs, in the Peace River in particular, were stimulated by in-
fusion of new capital from diverse sources but notably oil companies and foreign
trading companies. They were also stimulated by the intention to use existing
infrastructure to go into small-scale production and establish markets rather than
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waiting for major new infrastructure. Also the policy on issuance of coal licences
was modified to permit present licence-holders and freeholders to acquire, for good
reason, coal land adjacent to their present licences. This resulted in 48 new
licences being issued. At the end of the year the total number of licences held was
1 067 covering an area of 243 116 hectares, together with two leases covering
3 257 hectares.

The following major programs were carried out in 1977:

Crowsnest Coalfield

1. Sage Creek Coal Limited carried out 3 000 metres of ﬁll—m drilling on its
properties.

2. Kaiser Resources Ltd. drilled more than 30 holes at Michel Head.

3. Elco Mining Ltd. completed a winter program of about 18 holes.

Peace River Coalfield (from south to north)

4. SAx0oN ProJECT (Denison Coal Limitéd), 7 500 metres of drilling.

. MoNkMAN (Pacific Petroleums Limited), eight drill holes.

. Duke MounTaIn (Pacific Petroleums Eimited), minor programs.

. QUINTETTE PrOJECT (Denison Coal Limited), 7 500 metres of drilling.
MounT SPiEKER (Nichimen Resources Limited), 1 800 metres of drilling.
"9, BuLLmoose CReEK (Teck Corporation Ltd.), 57 drill holes.

10. SUukUNKA-BULLMoGSE (BP Minerals Limited), 15 000 metres of drilling.
11. BurNT River (Teck Corporation Ltd.), three drill holes.

12. EastT MoUNT GETHING (Utah Mines Ltd.), four drill holes.
In the remainder of the Province there were major programs at the following:

13. Bowron River (Norco Resources Lid.), 7 500 metres of drilling.

14. Hat CrEEK ProJECT (British Columbia Hydro and Power Authority),
extensive bulk sampling and test pitting.

15. CoMox (Weldwood of Canada Limited), 7 500 metres of drilling.
16. TuLaMEEeN (Cyprus Anvil Mining Corporation), 15 drill holes.

00~ o ta
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THE PETROLEUM INDUSTRY IN 1977
By A. G. T. WEAVER AND W. L. INGRAM

Recovery in the drilling activity in the Province, evident in 1976, continued at
a greatly increased rate during 1977. Total footage drilled reached an all-time
annual high of 1 620 274 feet, exceeding the previous high in 1962 when the large
Boundary Lake oil field was under active development.

Oil production declined 7 per cent compared to 1976 as production from new
oil wells was insufficient to offset natural decline from existing fields. Gas produc-
tion recorded a moderate gain of 2 per cent due to new production from field
extensions exceeding natural decline. No new fields were tied into the main gas
pipeline system during the year.

DRILLING

Over-all footage drilled, but particularly of the development and exploratory-
outpost type, increased by 74 per cent over 1976 while the number of wells spudded
was up 83 per cent from 178 to 326. Compared to previous years, the increase in
activity was very pronounced after the month of Jung, as operators were successful
in spreading the drilling operations throughout the year and not just confining their
drilling operations to the winter months. This activity would have been even greater
except for the shortage of available drilling rigs in the Province,

The number of oil wells made the greatest gain, 192 per cent over 1976, while
gas wells and abandonments were up 74 and 66 per cent respectively. All of this
activity, limited to the northeastern corner of the Province, was accomplished by
65 individual drilling rigs that were owned by 27 drilling contractor firms and were
employed by 66 different oil companies.

In 1977, two incidents occurred at drilling sites. The derrick on Baltic Rig 14
collapsed while pulling the drill pipe after a drill stem test. The derrick man
fortunately sustained only minor injuries after riding the derrick down to the ground.
A new derrick was installed and the well was completed without further incident.

The second incident was at a well in a-3-H/94-B-8. Here, while tripping out
the hole, the well was swabbed in and blowout conditions were imminent. While
attempting to control the well a minor fire resulted. However, it was quickly
extinguished and the well was eventually brought under control. During the period
required to control the well, Provincial Government personnel continually moni-
tored events at the well site.

Throughout 1977, industry was reminded of the changes to the Drilling and
Production Regulations, which became effective January 1, 1977. General accept-
ance and compliance with these changes to the regulations had taken place during
the year. However, due to the large volume of new drilling rigs entering the
Province, some sections of the Blowout Prevention Regulations, such as trip tanks
and mud level indicators, were slow to be attained. By yvear-end conditions were
generally satisfactory both in drilling and ‘production standards. '

During the year, three major oil spills occurred; two on the Westcoast
Petroleum’s main line, some 60 miles upstream on the Pine River from Taylor.
Both of these breaks were attributable to landslides which put severe stress on the
line. After the second break, Westcoast Petroleum rerouted this section of the line
around the slide area. The Branch field office was involved through the oil spill
co-operative in some of the contact work and clean-up operations.

2
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The third major spill occurred on the Blueberry Taylor pipeline, just down-
stream of the well, Pacific Blueberry b-24-D/94-A-13. Produciion accounting
indicated the spill magnitude to be in the order of 3 200 barrels crude oil. Due to
the danger of the oil migrating into various streams and rivers, salvage was not
attempted, and the oil was burned. Clean-up operations were generally satisfactory.

PRODUCTION

Annual oil production, which recorded an increase in 1976 because of the
comparison to the low year of 1975, was down by 7 per cent and returned to the
steady decline rate of previous years. The 1977 production was 13 839 488 barrels
with a daily rate below 40 000 barrels after the month of March.

The largest oil-producing \fields were: Boundary Lake, 6697245 barrels;
Peejay, 1472994 barrels; Inga, 1495 067 barrels; and Weasel, 823 376 barrels.
Weasel became the fourth largest producer in the Province in 1977, surpassing
Milligan Creek. The Eagle field, 341 990 barrels, made a significant increase and
was the most active area for oil development. '

Gas production showed a slight gain over 1976. The nonassociated raw gas
production was 379 599 825 MCF, compared to 372 565 267 MCF in 1976, giving _
a daily average of 1 039 999 MCF. This increase was due to the fact that additional
off-take from field extension wells exceeded the regular annual decline experienced
since 1973.

Production from the Yoyo field exceeded that from Clarke Lake and became
the Province’s greatest gas producer with 67 217 310 MCF. Clarke Lake produced
58 809 094 MCF followed by Sierra, 35 848 450 MCF and Laprise Creek, 26-
214 476 MCF. The Helmet ficld nearly doubled the 1976 production to 21 959 106
MCF while other increases of importance were reported from Rigel, Jedney, Fire-
weed, and Roger.

Two operational procedures involving water continued throughout the year.
Waterflood operations, to aid the efficiency of oil recovery, were used in 10 produc-
ing pools in the Province. A total of 30 654 945 barrels, including both fresh and
formation water, was injected into 132 water-injection wells. Disposal of salt water
produced with petroleum and natural gas was accomplished by injection into
subsurface formations, preferably the formation from which the water originated.
During 1977, there were 9 348 474 barrels injected into 38 disposal wells and 46 990
barrels put into evaporation pits.. Two applications to convert wells to salt-water
disposal service were approved in the Clarke Lake and Wolf fields.

Seven applications for Good Engineering Practice were received. Five of these
were approved for the following pools: Eagle 6-34-84-18, Fort St. John Charlie
Lake Unit No. 1, Kotcho Lake East Bluesky B Pool, West Milligan d-28-G/94-H-2,
and Osprey Halfway Pacific Project. One application was rejected and one from
the Sierra Pine Point A and B pools was under consideration at year-end. All
approvals involving oil pools were conditional on conservation of gas production
except where such a scheme was already in place. '

Two applications for concurrent production of oil and gas were received.
One for the Nettle Gething oil pool was approved conditional on conservation of
gas production. The application for the Buick Doig pool was held up pending
completion of an offsetting well. In the same vein, an application to reclassify
the Cecil Lake North Pine A pool from oil to gas in order that the gas cap could
be produced as a gas field was rejected by the Branch when the operator in the oil
leg obiected.
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Based on concepts of good conservation, an application for determining the
GOR on a net basis by crediting gas gathered and sold against gas production was
rejected by the Branch; net GOR’s are only acceptable when reservoir voidage
caused by excess gas production is replaced by the injection of gas, water, or other
fluid. Similarly, an application for an annual oil allowable for a well, and permis-
sion to produce during the winter months only due to accessibility problems, was
rejected as the pool was not delineated.

EXPLORATION AND DEVELOPMENT

An aggressive exploratory and development drilling activity, started in 1976,
registered a signiﬁcant increase with a total of 304 wells compared to 173 wells
drilled in the prevmus corresponding period. The over-all drilling program was
slightly weighted in favour of development over exploratory activity with 167 and
137 assigned to each classification respectively.

Exploratory drilling carried out in all areas of the northeastern sector of the
Province, with exception of the Liard Plateau, resulted in 11 New Pool oil dis-
coveries inclusive of one recompletion and 51 New Pool gas discoveries, for an
over-all success ratio of 45 per cent. The significance of these discoveries in terms
of new reserves cannot be appraised fully at this time for reasons of confidentiality
and the pending results of subsequent development drilling.

Approximately 80 per cent of all New Pool discoveries were made in the
Mesozoic and Paleozoic rock sequences of the Forst St. John area. The pre-
dominance of activity in this area is based on accessibility, multiple oil and gas
objectives, and the proximity of available and proposed transmission facilities.

A considerable amount of exploratory drilling activity was carried out during
the year to the west of Fort St. John, as a result of the 1976 Belloy oil discovery
made by the Scurry CEGO Eagle 6-36-84-19 well. This discovery, which has
developed a considerable reserve, is the largest single oil find since the discovery
of the Inga oil pool in 1967. In addition to the Eagle West play the drill was
successful in discovering 11 New Qil pools, most of which appear to be insignificant
in terms of new reserve potential.

For the most part, New Pool gas discoveries were confined to relatively small
stratigraphic sand developments of the Lower Cretaceous and Triassic rock
sequences within the Fort St, John area, Several gas accumulations encountered
in the Triassic and Mississippian structural Foothills Belt to the west of Fort St.

Oil Discoveries, 1977

Autlﬂr 1N Lo g otaé Productive
il Well Name cation ept
iszéon (Feet) Horfzon

11-7-86-20 __ ... 6 690 | Belloy.
d-51-F/94-A9.___} 5105 |Gething.

. | 4-60-D/94-A-16 .. | 4060 | Baldonnel.

.| 4-17-E/94-A-14__..| 4720 | Dunlevy.

.| 10-32-83-17 .| 5136 | North Pine.
7218720 ... | 6431 Confidential.

2814 | Woods W Stoddart 11-7-86-20
3921 | Petromark Canhunter E Osborn d-51-J
3975 | Pacific Prov Fox d-60-D ... .
3980 | Coseka Wescent W Buick d-17-E
3997 | Focus et al Airport 10-32-83-17 ..
4008 | Huber W Stoddart 7-21-87-20 ___

4009 | Woods et al Wilder 6-22-83-20 __. . | 6-22-83-20 .. 4 457 | Confidential,
4013 | Ipex et al N Pine 6-22-85-18 . .. __ 6-22.85-18 6004 | Confidential,
4063 | Texex et al Buick c-56-J ¢-56-J/94-A11._.| 5060 |Confidential.
4087 | Imp et al Mica 6-34-81-14 6-34-81-14 . 5115 { Confidential.

4105 | Gulf W Nig b-66-D | B-66-D/! 04-H4__.| 5535 |Confidential
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John would appear to offer a more extensive type of reserve with additional follow-
up drilling. Exploratory drilling to the south of Fort Nelson within the Klua Shale
Embayment as well as along established Middle Devonian reefal trends resulted
in a minor amount of success.

Development drilling activity resulted in 98 completions out of a total 167

wells drilled, for a success ratio of 59 per cent.

Most of the development drilling

took place within the general Fort St. John area with successful oil and gas exten-
sions to a number of established pools. The most significant development activity
centred around the Scurry CEGOQ Eagle 6-36-84-19 Belloy oil discovery of 1976.
The limits of the oil pool substantially extended in areal extent are as yet undefined
in two directions.

Gas Discoveries, 1977

Agﬁgr- Well N Lo Total Productive
by ell Name cation | i

" (Feet) rizon
3476 | CZAR et 2l Birch b-64-1 ' b-64-1/94-A-13 __ | 35020 | Confidential.
3739 | ATAPCO et'al Janis d-98-G.__ | 4-98-G/94-J9 8 512 | Pine Point.
3766 | Pacific Norcen Horn a-26-A a-26-A/94-G-9 __... 11 282 | Confidential.
3830 | Cdn Res et a Tenaka b-86-K __ . | b86-K/94-J-2_._.| 8255 |Pine Point,
3837 | Gulf Trutch b-65-J . . b-65-F/94-G-10__..| 6000 | Deboit.
3844 {Chevton NCabind-74-F.. ... — | d-M4-F/94-P5 .. | 7346 | Slave Point.
3858 | Mobil Sahtanch a-45-1 a-45-1/94-1-12...._.| 6702 | Slave Point.
3860 | Exalta Canhunter N Dahl a-21-H a-21-H/94-H-10..._. 3150 | Bluesky.
3874 | SOC et al Graham ¢-32-D_ c-32-D/94-B9 | 3400 | Dunlevy.
3878 | Canhunter Dogrib b-22-L b-22-L/94-G-1_._... 5878 | Dunlevy.
3883 ] AEGetal Stripb82-D . .. b82-D/94-1-6 | 5272 |} Jean Marie.
3884 | Chaut Dunbar Ft St John 6-13.84-19 _ 6-13-84-19____ .| 6353 | Mississippian.
3888 | CDCOG Union Mel ¢-57-F_ . c-57-/94-P4.___ . 8090 | Confidential.
3892 | ATAPCO Klua d-51-F. a-51-F/94-J-9___ 7587 [ Debolt
3894 | Quintana Klua d-74-C_ i v [ ATAC/94-T9 | 6765 Slave Point,
3897 Cdn Res Suhm b-45-A b-45-A/94-P-14._ [ 6089 Slave Point,
3898 | Dome et al Velma d-93-A d93-A/94-H-7 | 3773 | Gething.
3903 | Quasar Union Klowee d-19-E. &-19-E/94-3-10____| 7230 | Confidential.
3905 | Pacific Kestrel d-31-K R d-31-K/94-A-15.__| 3435 | Bluesky.
3914 | AEG et al Niteal a-23-1 2-23-1/94-T4.____ | 5430 | Debolt.
3916 | Canhunter GIM Prespaton a-63-B.._.......__._ — | a-63-B/94-£1-3._ ] 2900 | Notikewin,
3919 | Pacific et al Suhm d-15-D d-15-D/94-P-15__ {1 1419 | Mississippian,
3930 | HB Fina PanCanadian July b-7-A . _ | b-7-A/94-P-15__...| 6900 | Pine Point,
3931 | Pembina Pickell ¢-94-JF c94-T/94-H-3.. | 4167 | Halfway.
3933 | Chevron Amoco Ekwan b-6-L ... _ b-6-L/94-L.10.____| 5899 | Slave Point.
3955 | Canhunter et al 8 Julienne b-A82-L b-82-1/94-B-16 ___| 7905 | Confidential.
3962 | Canhunter et al W Kobes b-30-A e | b-30-A/94-B-9 .| 8650 |Confidential.
3964 | Canso BP Silver b-6-D — | p-6-D/94-H-11_ | 3700 | Halfway.
3965 | Cdn Res et al Hoss a-23-J . ... e | 8=23-F/94-P-14___{ 6615 | Slave Point.
3977 | Ashland et al Buick b-10-L - b-10-L/94-A-14.__ | 4146 | Baldonnel,
3980 | Coseka Wescent W Buick d-17-E . d-17-E/94-A-14 .| 4720 | Bluesky.
3983 | Canhunter et al N Townsend a-A1-J___ .| a-1-J/94-B9__ .| 7910 |Coplin
3997 | Focus et al Airport 10-32-83-17 . 10-32-83-17 ... 5136 | Dunlevy.
4007 | Pacific WP Airport 6-34-83-17.. 6-34-83-17 ~| 3296 |Bluesky.
4025 | Canhunter Townsend ¢-20-H . c-20-H/94-B-9__....| 5120 | Confidential,
£030 | Canhunter Bernadet 11-31-87-24_ 11-31-87-24._.._ | 5778 | Confidentjal.
4032 | Pangaeaet al Maple ¢-18-E c-18-E/94-A-15__.| 4273 | Confidential.
4053 | Gulf et al Parkland 10-35-81-15__. 10-3581-15.. 12 420 | Confidential.
4957 | Canhunter Cutbank d-93-A d-93-A/93-P- 8_.__ 8022 | Confidential.
4079 | CZAR et al Flatrock 6-21-85-15 6-21-85-15 ____ 4 828 | Confidential.
4080 | Canhunter S Yulienne d-33-L . .- | d-33-L/94-B-16.....| 8776 | Confidential,
4083 | Cosekaetal W Gundy b-13-B ... . e | b-13-B/94-B-16 _ | 6915 | Confidential.
4084 ) Murphy Dede b-86-J b-86-J/94-A-15_.__ | 4025 | Confidential.
4090 | Coseka et al E Nig d-78-L . ___ d-78-1./94-A-14__..| 6220 | Confidential.
4097 | Sabre Canhunter Sojer a47-D____ a-47-D/94-H-5..._ | 5024 | Confidential.
4098 | CZAR et al Birch c-14-1. c-14-1/94-A-13___ Confidential.
4112 | Petrorep W Stoddart A10-28-86-20 ... }[10-28-8620 . ___. Confidential.
4125 | CZAR et al Birch b-66-1 b-66-1/94-A-13 Confidential.
4137 | Turbo Ranger Gopher b-25-85-16...._ . | b-25.85-16 ... ] Confidential.
4145 | Canhunter et al Nig b-30-A____. . | b-30 A/94—H-4_._ 4305 | Confidential.
4180 | Focus et al Boundary 16-5-84-13 ... 16-5-84-13_. .. 4 540 | Confidential.
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Successful extensions to established gas reserves were made to the Monias
Halfway and the Bullmoose Triassic gas pools located south of the Peace River.
In addition, successful development drilling was carried out in shallow gas pools
at Silver, Dahl, and Velma in anticipation of the completion in 1978 of a proposed
pipeline.

The volume of geophysical field activity in 1977 was the highest recorded over
the past 10 years. Crews equally concentrated their efforts in the Plains Area of
Fort Nelson and Fort St. John, as well as the structural Foothills Belt both to the
north and to the south of the Peace River. - A total of 168 projects was approved
during the year.

LAND DISPOSITIONS

The contmmng increase in dctivity and interest shown by industry during
1977 resulted in revenue to the Crown for fees, rents, and bonuses of $141 448 919.
This represents an increase of 147 per cent over the figure of $57 426 007 for 1976.
The major portion of this increase is due to a 191-per-cent rise in Crown reserve
disposition bonuses amounting to $125467 725 paid to explore and develop
petroleum resources during 1977.
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HISTORY AND FORMATION

The Department of Mines was created in 1874. Before that time, mining
laws were administered by the Provincial Secretary’s Department, to a great extent
through Gold Commissioners, the first of whom was appointed in 1858. As the
Province grew and mining increased in importance and diversity, the Bureau of
Mines was formed as a technical division within the Department. Composed of
professional men under the direction of a Provincial Mineralogist, the Burean
lasted from 1896 to 1934, when it was succeeded by the Mineralogical Branch.
In 1953, the Department took over administration of the Petroleum and Natural
Gas Act and the Coal Act from the Department of Lands. The Department of
Mines became the Department of*Mines and Petroleum Resources in 1960, and
the Ministry of Mines and Petroleum Resources in October 1976,

The Ministry administers the Jaws and regulations governing the entire mineral
and petroleum industries, second only to the forest industry in terms of gross value.
The value of production was over $1.8 billion, while that of the forest industry
was $5.2 billion. ’

The Ministry provides technical services that aid in the orderly development
of the Province’s natural resources of metals, minerals, coal, petroleum, and natural
gas. These services include geological mapping and related research; aid to pros-
pectors; financial aid in the construction of mining roads; advice to small operators;
information to the public; identification of rocks and minerals; promotion of
safety in all operations; general betterment of working conditions; encouragement
of exploration, development, and conservation; and maintenance of records. These
services are provided in order that new deposits and fields may be found to main-
tain the industry and in order that the known deposits and fields may be worked
to the best advantage of the Province.

LEGISLATION

During 1977, four Acts were passed at the Session of the Legislature that
directly affect the mineral industry.

Bill 15, the Copper Smelting and Refining Incentive Act, provides for pay-
ments of up to 5 cents per kilogram (2.27 cents per pound) for blister or refined
copper produced in a smelter or refinery within the Province. Such payments are
made under agreements approved by Cabinet between the Minister and the pro-
ducer and are limited to 10 years and to a maximum of $500 000 in any one year.
The objective of the bill is to encourage present and future Provincial copper pro-
ducers to develop a more integrated industry, ultimately involving smelting, refining,
and fabricating.

Bill 38 amends the Department of Mines and Petroleum -Act to clarify the
role and authority of the Ministry and contains two important changes. Section 7
of the former Act which gave authority to the Minister to enter into the business
of mining and petroleum rescurce development is repealed. The bill also remstates
a former program for the certification of assayers. ;

Bill 73, the Mineral Act, replaces the former Act which underwent many
changes in recent years. The new Act makes a few important changes in principle
of a technical nature, eliminates certain aspects of the former Legislation and clari-
fies the meaning of old or obscure sections.
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Section 17 is a new section to allow for any forfeited claim, within the bound-
aries of a modified grid claim, to be included as part of the modified grid claim,
provided the ownership is the same. This is designed to prevent unnecessary stak-
ing and to maintain secure title for the present owner.

Section 22 removes rental from mineral claims and is replaced by a “fee”
to record work. When implemented, this will eliminate any question of forfeiture
of mineral claims where work is recorded in advance.

Section 41 provides for “limited” production on a mineral claim without the
requirement for the former “limited production permit” and allows for “full pro-
duction” after legal survey has been performed.

Certain technical reports formerly required to be submitted to the Chief Gold
Commissioner are to be submitted to the Chief Inspector of Mines as the Mineral
Act is now solely concerned with title to mineral rights and former controls over
mining operations have been transferred to the Mines Regulation Act.

Section 45 allows a free miner other than a company to locate up to eight
“2-post” claims in a calendar vear. This is designed primarily for prospectors
who might prefer to use the 2-post method on a limited basis.

Section 60 is a new section which sets out the requirements for advertising
mining property for sale and has been designed to prevent any implication that
mining property being sold can be advertised for other than mining purposes,
such as for home-sites.

Bill 84, the Mineral Land Tax Amendment Act, 1977 received Royal Assent
on September 1, 1977. Under this bill ambiguities in certain definitions and their
applications were corrected retroactively and a new procedure for the classification
of agricultural land was introduced.

No new Acts were introduced directly affecting the petroleum industry.

ORGANIZATION

The organization of the Ministry was not changed significantly during 1977.
The accompanying chart shows the organization applicable at the end of the year.
A comparison with 1976 would show the following differences.

During 1977, E. R, Macgregor was appointed as Assistant Deputy Minister
of the Mineral Resources Branch. In addition, Inspection and Engineering Divi-
sion underwent an internal reorganization. Finally, Personnel was taken out of
Administrative Services Division to report directly to the Deputy Minister as shown.

APPOINTMENTS AND RETIREMENTS

E. R. Macgregor, P.Eng., was appointed Assistant Deputy Minister on March
1, 1977. Mr. Macgregor received B.A.Sc. and M.A Sc. in metallurgical engineer-
ing from The University of British Columbia, worked in numerous capacities with
Union Carbide Canada Limited, including six years as plant manager at Welland,
Ontario, and with the Ministry of Economic Development in Victoria. While in
the latter role, he became Chairman of the Coal Task Force.

In the Inspection and Engineering Division, J. W. Peck retired as Chief In-
spector of Mines after 31 years with the Division. A. R. C. James, Senior Coal
Inspector retired after 27 years of service, and J. E. Merrett, Deputy Chief In-
spector of Mines, retired after 23 years of service. Over the years, all these engi-
neers had given devoted service of high technical ‘quality to the Ministry and the
Province.
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In September, W. C. Robinson, P.Eng., who had been with the Division for 18
years, was appointed as Chief Inspector of Mines. Mr. Robinson is a graduate of
The University of British Columbia in mining engineering and had worked at many
of the mines and other engineering works prior to joining the Ministry. Since join-
ing the Ministry, he had been Resident Engineer at Prince Rupert, Vancouver, and
Nanaimo.

V. E. Dawson, P.Eng., Senior Inspector, Mechanical-Electrical, was appointed
Chief Inspector for Coal and Special Services. Mr. Dawson is a graduate of the
University of London and had worked with the National Coal Board of Great
Britain and as an Inspector of Mines in Quebec before joining the Ministry. He
had been with the Division for 11 years before his present appointment,

Miss D. Burton retired in December after approximately 43 years in the Pub-
lic Service of the Province, the last 32 years as Secretary to the Deputy Minister.

BRANCH ACTIVITY
MINERAL RESOURCES BRANCH

The Mineral Resources Branch, under the direction of Assistant Deputy
Minister, Edwin R. Macgregor, consists of four divisions—Inspection and Engi-
neering, Geological, Titles, and Economics and Planning.

INSPECTION AND ENGINEERING DIVISION

Inspectors stationed at the following listed locations inspected coal mines,
metal mines, and quarries. They also examined prospects, mining properties,
roads and trails, and carried out special investigations under the Mineral Act.
The Environmental Control Inspectors, supervised by S. Elias, conducted dust,
ventilation, and noise surveys at all mines and quarries and, where necessary, made
recommendations to improve environmental conditions. P. E. Olson supervised
the roads and trails program. J. D. McDonald administered the reclamation sec-
tions of the Coal Mines Regulation Act and the Mines Regulation Act. A. R. C.
James, Senior Inspector, Coal, had additional duties as mining adviser to the
Securities Commission. Mine-rescue training is completed under the direction of
the Co-ordinators, Rescue Training, for the areas in which their stations are located.

Staff .
Inspectors and Resident Engineers
J. W, Peck, Chief Inspector of Mines Victoria
J. E. Merrett, Deputy Chief Inspector of Mines Victoria
A. R. C. James, Senior Inspector of Mines; Aid to Securities —Victoria
V. E. Dawson, Senior Inspector of Mines, Electrical-Mechanical _________ Victoria
J. Cartwright, Inspector of Mines, Electrical Victoria
P. E. Olson, Senior Inspector, Mining Roads Victoria
J. D. McDonald, Senior Inspector, Reclamation . Victoria
J. D. Errington, Inspector, Reclamation (Agriculturist) Victoria
D. M. Galbraith, Inspector, Reclamation Victoria
S. Elias, Senior Inspector, Environmental Control Vancouver
D. J. Murray, Inspector, Environmental Control Vancouver
- N. D. Birkenhead, Technician, Environmental Control ... ___Vancouver
J. W. Robinson, Inspector and Resident Engineer Vancouver
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Inspectors and Resident Enginers—Continued

W. H. Childress, Inspector, Technician Vancouver
W. C. Robinson, Inspector and Resident Engineer Nanaimo
H. A. Armour, Inspector, Technician Nanaimo
B. Varkonyi, Inspector, Technician Prince Rupert
J. F. Hutter, Inspector and Resident Engineer Smithers
S. J. North, Inspector, Technician Smithers
A. D. Tidsbury, Inspector and Resident Engineer Prince George
L. H. Kocich, Inspector and Resident Engineer Prince George
J. 1. Sutherland, Inspector, Technician Prince George
B. E. Warner, Technician, Reclamation Prince George
K. G. Hughes, Inspector, Technician, Mechanical Prince George
D. I. R. Henderson, Inspector and Resident Engineer Fernie
D. Smith, Inspector and Resident Engineer Kamloops
E. S. Sadar, Inspector and Resident Engineer Kamloops
B. M. Dudas, Inspector and Resident Engineer Kamloops
R. H. Heistad, Inspector, Technician, Mechamcal Kamloops
J. A. Thomson, Inspector, Technician Kamloops
J. B. C. Lang, Inspector and Resident Engineer —Nelson
A, L. O’'Bryan, Technician, Reclamation —..Nelson
Co-ordinaiors, Mine-rescue Training
G. E. Lee, Senior Co-ordinator Victoria
R. F. Brow Nanaimo
J. E. A, Lovestrom Smithers
R. J. Stevenson Prince George
B. A. McConachie Kamloops
E. C. Ingham Nelson
A. Littler Fernie
Staff Changes

In March, N. D. Birkenhead resigned from the staff of the Environmental Con-
trol Section, and L. H. Kocich resigned from the Inspection staff in May.

During the year, there were three retirements in the Inspectlon and Engineer-
ing Division. J. W. Peck, Chief Inspector of Mines retired in April after 31 years
of service with the Ministry; A. R. C. James, Senior Inspector of Mines retired in
June, after 27 years of service; and J. E. Merrett, Deputy Chief Inspector retired in
September, after 23 years of service.

W. C. Robinson was appointed Chief Inspector of Mines in September. V. E.
Dawson was appointed Deputy Chief Inspector of Mines, Coal and Special Services.
Other appointments are pending for early in 1978. ’

T. H. Robertson retired in April, after 20 years of service as Co-ordinator,
Mine-rescue Training in Nanaimo. In February of this year, he was replaced by
R. F. Brow.

J. C. Errington joined the Ministry as Inspector, Reclamation (Agriculturist)
in the Victoria office in April.

D. J. Murray joined the Ministry as Inspector, Environmental Control in the
Vancouver office in July.
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GEoLoGIcAL DivisioN
Objectives and Organization

The objectives of the Geological Division are to provide accurate and current
information on the quantity and distribution of mineral and coal deposits of the
Province for Government and industry, to provide maps and other data, ideas, and
interpretations useful in the search for these deposits, and to assist in the orderly
exploration, development, and use of these resources. To carry out these objectives,
the Division is organized into four sections—Project Geology, Applied Geology,
Resource Data, and Analytical Laboratory.

Staff
The professional staff of the Division on December 31, 1977 were as follows:

A. Sutherland Brown, Ph.D., P.Eng Chief Geologist
Mis. Rosalyn J. Moir Assistant Editor

Project Geology
N. C. Carter, Ph.D., P.Eng i Senior Geologist
P. A, Christopher, Ph.D., P.Eng Geologist
B. N. Church, Ph.D., P.Eng.- Geologist
G. E. P. Eastwood, Ph.D., P.Eng. Geologist
R. D. Gilchrist, B.Sc. Geologist
~ T. Héy, Ph.D., P.Eng. : _Geologist
W. J. McMillan, Ph.D., P.Eng. Geologist
A. Panteleyev, Ph.D,, PEng Geologist
D. E. Pearson, Ph.D., P.Eng. : Geologist
V. A. Preto, Ph.D., P.Eng. Geologist
J. L. Armitage Chief Draughtsman
R. E. Player Lapidary and Photographer

Applied Geology

E. W, Grove, Ph.D., P.Eng Senior Geologist
A, F. Shepherd, B.A.Sc.,, P.Eng. Geologist

G. G. Addie, M.Sc., P.Eng

Geologist

G. H. Klein, B.A Sc., P.Eng

District Geologist

T. G. Schroeter, M.Sc

District Geologist

G. P. E. White, B.Sc., P.Eng.
Mrs. W. Proudlock, B.Sc.

District Geologist
Coal Technician

Resource Data

Senior Geologist

J. A. Gamett, Ph.D., P.Eng

K. E. Northcote, Ph.D., P.Eng Geologist
Z. D. Hora, M.Sc Geologist
E. V. Jackson, B.Sc., P.Eng Geologist
G. L. James Systems Analyst
J. E. Forester, B.A.,, M.A Research Officer
A. Matheson, B.Sc Research Officer
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Analytical Laboratory
W. M. Johnson, Ph.D Chief Analyst
P. F. Ralph, LRIC Deputy Chief Analyst
B. Bhagwanani, B.Sc Laboratory Scientist
R. J. Hibberson, B.Sc Laboratory Scientist
Y. T. J. Kwong, M.Sc Laboratory Scientist
Miss V. V. Vilkos, Ph.D Laboratory Scientist
M. A. Chaudhry. Laboratory Technician
F. F. Karpick : Assayer
L. E. Sheppard Laboratory Technician

Staff Changes

During 1977, N. G. Colvin retired after 38 years of service in the Analytical
Laboratory. Dr. W. D. McCartney died after a short illness. The following
appointments took place: A, Matheson became Research Officer in charge of Coal
Inventory and J. E. Forester became a Research Officer in the Mineral Inventory.
Z. D. Hora was appointed at the end of the year to fill the vacant position of non-
metallic specialist. Y. T. J. Kwong was appointed to take over X-ray Diffraction
and related work. Dr. K. E. Northcote was appointed geologist responsible for
Special Projects, which includes land use and mineral potential studies; Mrs. Wendy
Proudlock was appointed as Coal Technician at Charlie Lake.

Review of Work in 1977

The geological mapping program, the core of the Division’s work, continued
unabated during 1977. The program is aimed at providing superior geological
maps, information, and interpretations in response to an articulated need from in-
dustry to aid exploration for metals and coal resources. The total field costs were of
the order of $400000 which supported over 20 projects, 11 project geologists,
4 district geologists, 20 summer-student geologists, and 6 graduate geologists on
grant for Ministry-related projects. The preliminary results were published in the
booklet, Geological Fieldwork, 1977, and major mapping projects carried out by
the Project Geology Section, included the following:

P. A. Christopher completed studies of basal-type uranium deposits in the East
Okanagan area.

B. N. Church studied Tertiary stratigraphy and its relation to uranium deposits
in south central British Columbia.

G. E. P. Eastwood continued to study metallic prospects and started studying
the coal deposits near Quinsam Lake.

W. J. McMillan continued the Nicola project by mappmg south of Nicola
Lake and the Promontory Hills.

K. E. Northcote completed the study of the Iron Mask batholith and related
copper deposits.

V. A. Preto studied the Rexspar Uranivm deposits as a prelude to mapping the
Barriere Lakes area.

A. Panteleyev mapped the Granite Mountain pluton in the Cariboo District
and the Gnat Pass porphyry deposit and the Kutcho Creek areas in northern British
Columbia.



48 MINES AND PETROLEUM RESOURCES REPORT, 1977

Coal Program

R. D. Gilchrist mapped the Mountain Spicker area of the Peace River
Coalfield.

D. E. Pearson continued to map the Fernie basin of the Crowsnest Coalfield.

Prof. P. McL. D. Duff, under contract to the Ministry, continued correlation
studies in the Peace River Coalfield.

In addition, the following thesis studies of direct interest to the Division were
supported:

R. Cann—Genesis of magnetite deposits in the Iron Mask batholith.

T. Duncan—Structural geology of the Big Ledge area. '

S. H. Evans—Tulameen Coal Basin.

J. H. Ladd—Cache Creek-Nicola Group contact in the Ashcroft area.

M. E. McMechan—Geology of the Purcell SuperGroup between Wildhorse
and Bull Rivers.

J. H. Miller—Geology of the Callaghan Creek roof pendant near Warman
mine (Northair Mines Ltd.).

Additional field projects were conducted in co-operation with the Geological
Survey of Canada, The University of British Columbia, and other agencies, includ-
ing regional geochemical surveys (URP), acromagnetic surveys, and offshore sur-
veys. The Uranium Reconnaissance Program, conducted with the GSC, surveyed
the Nelson area (82F), Lardeau (82K), and Atlin (104N). In May 1977, sur-
vey datz of 1976 surveys of Okanagan Lake (82E), Vernon (82L), and Shuswap‘
Lake (82M) were released. This greatly stimulated exploration causing an im-
mediate large increase in claim location in May. The Federal/Provincial aero-
magnetic survey agreement was extended to fly Cry Lake area (104I) in 1977.
Offshore surveys were partly funded by the Ministry to sample sedimentary rocks
for metals in geothermal areas within the 200-mile limit. The surveys were con-
ducted by The University of British Columbia and in co-operation with various
Federal agencies.

Applied Geology—This section carried out the fundamental programs of field
mapping and monitoring of exploration reported in part in Geological Fieldwork,
1977. 1In addition, the section conducted extensive prospector training, adminis-
tration, and monitoring of Prospectors’ Assistance Grants, and conducted the first
two-week long field school for advanced prospectors in Castlegar. They also con-
tinued the program, begun in the fall of 1976, of collecting, curating, and storing
of drill cores from the Peace River Coalfield. During the year and late 1976, they
recovered most of the 170 000 feet drilled prior to 1977 and received 120 000 feet
drilled in 1977. Some 40 per cent of the core has been reboxed, curated, and
stored in the warchouse at Charlie Lake, where it will form the basis of studies by
industry and the Ministry for future coal mines. Three temporary and two summer
students helped in this work.

Resource Data—This section carried out its normal programs focused prin-
cipally in producing the publication, Exploration, 1976, a comprehensive record
of the industry. In addition, between November 1976 and February 1978 all
reports received for assessment credit, since that program started 20 years ago,
have been microfilmed and reader/printers are available at Ministry offices in Van-
couver as well as in Victoria.

A system of Portable Assessment Credits was developed and is being ad-
ministered by the Section in response to a request from industry for an equitable
credit system for assessment work. The Section helped greatly in preparing the
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Ministry Brief to the Royal Commission on the British Columbia Railway, of
which a principal part was the Mineral Deposit/Land Use maps produced over the
last five years by the Section. Eight summer students helped in all this work.

Publications—This section continued to be administered by the Geological
Division during the year. In addition to the publications described following, the
Annual Reports 1975 and 1976, Geology 1975, and many other publications and
maps were produced or were at the Queen’s Printers at the end of the year. Divi-
sion staff were also actively participating in technical societies, publishing papers
in outside journals, and talking to the public on subjects of geology and mineral
resources.

Most of the work of the Division is made available to the interested public
through a series of publications, ‘maps, and also through open ﬁles The most
important publications include the following:

(1) Geology, Exploration and Mmmg in British C’olumb:a is the major
yearly publication that summarizes and collates all known explora-
tion and mining activity each year as well as reports on properties
by Division geologists and by Mine Inspection Enginecers. Since
1975 the publication is issued as three separate parts.

(2) Geological Fieldwork is a smaller yearly publication that describes
the work of project and district geologists in a preliminary manner
as soon as possible after the completion of the field season and
within the same calendar year.

{3) Bulletins are produced at irregular intervals, usually one or two per
year, and generally describe details of the geology and mineral de-
posits of various areas of mineral potential mapped by Division
geologists. At the end of 1977, Bulletin No. 65, Surficial Geology
and Sand and Gravel Deposits of Sunshine Coast, Powell River,
and Campbell River Areas, by J. W. McCammon was released.

(4) Preliminary Maps, issued as ozalid prints. In 1977, the following
were issued:

Map 24—Geology of Crowsnest Coafield, Northwest Part, by
D. E. Pearson, F. B. Gigliotti, D. A. Grieve with N, C, Ollerenshaw
of the Geological Survey of Canada (NTS 82G/10 in part; scale—
1:10 000, approximately 60 square kilometres).

Map 25-—Geology of the Goldstream River-Downie Creek
Area, Southeastern British Columbia, by R. L. Brown, T. Hoy, and
L. Lane (parts of NTS 82M/8 and 9; scale—1:50 000; approxi-
mately 670 square kilometres),

Map 26—Geology of the Iron Mask Batholith, by K. E. North-
cote (parts of NTS 92I/9W and 10E; scale—4 inches to 1 mile or
1:15 840; approximately 140 square kilometres}.-

(5) Mineral Inventory Maps, issued as ozalid prints, show locations
and commodities of all known mineral deposits. These maps are
regularly updated.

(6) Mineral Deposit/Land Use Maps are mterpretlve maps that portray
the varying mineral potential of terrain in a simple five-fold classi-
fication. In 1977, three new maps (931 and P, 94A) and four re-
vised maps (93J and O, 94B and C) were issued at a scale of
1:250 G00.
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(7) Aeromagnetic Maps—none were issued in 1977.

(8) Assessment Report Index Maps are available which show the loca-
tion and number of reports accepted for assessment credit by the
Ministry. These maps, at various scales, cover the mineralized
terrain of the Province. They are regularly updated.

(9) Open File Reports—these unpublished reports will be made avail-
able where possible at user’s expense. In 1977, two of a new num-
bered sequence were made available:

Open File 1—Stratigraphy of the Placers in the Atlin Placer
Mining Camp, British Columbia, by P. J. and W. M. Proudlock
(1976).

Open File 2—Atlm Placer Camp, by J. M. Black (1953).

During the year, the Dmsmn Lapidary and Photographer recorded many
aspects of the work of the Ministry and the industry.

Analytical Laboratory—The Analytical Laboratory had a productive year in
1977, both in terms of method development and output.

Method Development—The method of trace element determinations in rock
samples was refined and the U-Th method was developed, and is being used
routinely for determinations of U and Th from concentrations of 3 ppm and 7 ppm
respectively up to ore grade levels. The method was developed jointly by John
Davies, here on contract for four months (January to April, inclusive), and P. F,
Ralph and W. M. Johnson.

Output—Wet Chemical Laboratory: There were 256 results reported on 100
samples submitted by general prospectors, 3 782 resuits on 1019 samples from
Prospectors’ Assistance Grantees, and 16 643 results on 2 641 samples from the
Ministry and other Governmental personnel. This represents a total of 20 681
results on 3 760 samples. These include trace analytical results on rock, soil, and
silt samples, base metal results on general ore samples, whole rock analysis on
nearly 300 samples, as well as numerous special analyses.

Emission Spectrographic Laboratory: There were 33 120 semi-guantitative
determinations made on 1 107 samples and 5 138 results on 1 069 samples during
1977.

X-ray Diffraction Laboratory: There were 258 mineral diffractions reported,
23 quartz determinations, and extensive work done on 150 samples in a study of
British Columbia coals subsequent to low temperature plasma ashing. This latter
work was done in co-operation with Dr. D. E. Pearson,

Sample Comminution: A total of 2 273 samples was received, recorded, and
prepared for subsequent analytical work,

Mineral Separation: A total of 26 mineral separations was made in prepara-
tion for age-dating purposes.

A two-day workshop on trace element analysis, held under the auspices of the
Spectroscopy Society of Canada and the University of Victoria, was organized by
W. M. Johnson in February.

The examination for the certification of assayers was reinstituted and exami-
nations were held in July and December.

A paper describing the U-Th method was given by W. M. Johnson to the
annual meeting of the Spectroscopy Society of Canada held in Ottawa, October
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1977. P. F. Ralph attended the same meeting to deliver a paper on the long-term
evaluation of the atomic absorption method used in this laboratory for major
element analysis. A paper co-authored by L. E. Sheppard and W. M. Johnson, and
D. Beaton of the Ministry of Highways and Public Works, describing the down-
draught fume hood vsed for mineral separations, appeared in the October 1977
issue of the Canadian Journal of Earth Sciences.

TITLES DIVISION

Staff
E. J. Bowles Chief Gold Commissioner
R. Rutherford . Deputy Chief Gold Commissioner
D. Doyle Gold Commissioner, Vancouver

The Titles Division of the Mineral Resources Branch is under the administra-
tion of the Provincial laws relating to the acquisition of minerals and coal.

Gold Commissioners and Sub-recorders are appointed for the 24 Mining
Divisions throughout the Province and their dutles are specified in writing by the
Chief Gold Commissioner.

The recording of locations and of work on mineral claims as required pursuant
to the provisions of the Mineral Act, and the recording of work on placer leases as
required under the Placer Mining Act, must be made at the office of the Gold

Commissioner for the Mining Division in which the claim or lease is located.

Table 2-2—List of Gold Commissioner.s; and Mining Recorders

Mining Division Loeation of Como mer Mining Recorder
Alberni Port Alberni . . {W.G. Mundell . __ | W. G. Mundell,
Atlin Atlin R.EHall ___________|R. E Hall
Cariboo. Quesnel S.W.Minifie . | S. W. Minifie.
Clinton ... |Clinton________ | W. R. Anderson_______ W. R. Anderson.
Fort Steele Cranbrook______ _|{W.L.Draper.____...___. W. L. Draper.
Golden Golden J. Olson J. Olson,
Greenwood.__ Grand Forks_. |8 . Matsuo_.._____..__._|S. Matsuo.
Kamloops Kamloops. ... e .. |N.R.Blake.__________| N. R. Blake.
Liard Victoria E. A. H. Mitchell.____ | E. A. H. Mitchell.
Lilooet . _iLillocet 1 M. Sakakibara________.| M. Sakakibara.
Napaimo________ j Nanaimo R. H. Archibald.______| R, H. Archibald.
Nelson Nelson.....oovooee o . | H. S. Tatchell ________ H. S. Tatchell.
New Westmtinster______ | New Westminster. _______ F.E.Hughes _______ _}J. Hoem.

Nicoia Merritt tL.P.Lean______________|L.P.Lean.
Omineca.____ | Smithers . |A W.Milton__________ | A. W. Milton.
050y00s. Penticton L. D. Sands L D. Sands.
Revelstoke................ | Revelstoke______________}D.G.B. Roberts‘ 1 D. G. B. Roberts.
Similkameen Princeton W. L. Marshall *____| W. L. Marshall.
Skeena Prince Rupert .| T. H. W. Harding _____ | T. H. W. Harding.
Slocan Kaslo T.P. McKinnon__.._____ T. P. McKinnon.
Tral Creek | Rosstand... | A Sherwood .. A. Sherwood.
Vancouver .. .} Vancouver. D. Doyle D. Doyle.
Vernon Vernon N. A Nelson________| N. A, Nelson.
Victoria Victoria__.____.__________|E. A H. Mitchell_____ E. A. H. Mitchell.
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Central Records Office (Victoria and Vancouver)

Copies of records of mineral claims and 2-post claims recorded in the offices
of the Gold Commissioners are forwarded daily to the office of the Chief Gold
Commissioner, while transcripts of all other recording in the offices of the Gold
Commissioners are sent twice monthly and serve to update the records held in the
Central Records offices.

Information concerning claims and leases and the ownership and standing of
claims and leases in any Mining Division may be obtained from the Gold Commis-
sioner for the Mining Division in which the property is situated or from the
Ministry’s offices, Room 411, Douglas Building, Victoria, and 800 Hormby Street,
Vancouver, the office of the Gold Commissioner.

The records and maps showing the approximate positions of mineral claims
held by record and of placer leases, may be viewed by the public during regular
office hours in Victoria and at the office of the Gold Commissioner in Vancouver.
The position of mineral claims held by record and of placer leases is plotted from
details supplied by the locators. Prints of mineral and placer titles reference maps
at a scale of 1:50 000 may be obtained from the Victoria and Vancouver offices.

Appointed officials in the office of the Gold Commissioner at Victoria and the
Gold Commissioner at Vancouver act as Sub-Recorders for all Mining Divisions.

Mineral and Placer Title Maps

The initial program of redrawing mineral titles reference maps which are
produced for the public on a scale of 1:50 000 was completed in 1977 and maps of
the entire Province are now available at this scale. A new mapping program on the
same scale using superior Ottawa base maps has been commenced. These maps
will show contours and should be of great assistance to the prospector.

During 1977, 299 new mineral titles reference maps were drawn. Three
hundred and sixty-seven applications were received for placer leases under a new
system, established in 1975 with the proclamation of a new Placer Mining Act,
of only accepting applications for leases in designated placer areas.

Mineral Claims Inspectors are based at Kamloops, Smithers, Vancouver, and
Quesnel. Their duties include checking the locations of mineral claims to correlate
them with the plotted position of the claims, determining the validity of the staking
under the Mineral Act and Placer Mining Act and regulations, investigation of
possible misuse of mineral claims, and investigations of disputes. In order to
fulfil the objectives of providing claim holders with firm titles and maintaining
accurate and up-to-date records, the activities of the inspectors have increased with
the use of the modified grid system.

During 1977, as a result of 18 complaints under section 80 of the Mineral Act,
17 mineral claims were cancelled. Three complaints were dismissed.

The Gold Commissioner’s office in Vancouver is now equipped with a micro-~
film reader/printer which will allow the general public to view and reproduce techni-
cal reports at a nominal cost. The Vancouver office should thus become a greater
source of information for the mining community than previously.

Coal

The Coal Administrator is responsible to the Chief Gold Commissioner for
the daily administration of the Coal Act. This involves reviewing applications for
coal licences and leases and maintenance of records of title.

Maps showing the location of coal licences under the Coal Act may be seen
at the Titles Division, Mineral Resources Branch, Room 411, Douglas Building,
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Victoria. An index of coal reference maps is obtainable from the Chief Gold
Commissioner at the above address.

During 1977, 48 licences were issued involving three applicants. As at
December 31, 1977, a total of 1090 coal licences, amounting to 248 987 hectares,
was held in good standing.

Table 2-3—Coal Revenue From Licences

1976 1977

$ $
Fees 8 830 6 950
Rentals 560 546 687 814

L]
EcoNOMICS AND PLANNING DIVISION

Objectives 7

The Economics and Planning Division collects, analyses, and disseminates
statistical information to the mining industry, Government, and the general public;
provides economic and policy planning services to-other areas of the Ministry and
the Government,

Staff
The Divisional professional staff as at December 31, 1977 were as follows:
I. S. Poyen Director
F. C. Basham Assistant Director
J. F. Clancy Economist
W. P. Wilson Statistician
G. M. Limo Mineral Economist

There were two staff changes during the year. G. M. Limo was hired to fill the
position of Mineral Economist in the Division: J. Rohwedder, Analyst, resigned
from his position after three years with the Ministry.

Review of Activities in 1977

In 1977 the Report on Coal Resource Evaluation for the Northeast Coal
Study was published. In addition, the computerized Coal Cost Model that was
developed in conjunction with these studies was finalized and the Documentation
and User Manual was published. Fieldwork continued during 1977 in expanding
and updating the work begun in the earlier years of this study.

The Division participated in analytical evaluations of certain aspects of coal
policy, most notably those areas of land tenure and taxation, and in manpower-
related studies. In addition, the Division continued analyses in commodity studies,
mineral and coal price forecasting, mineral resource taxation, mineral policy re-
view, studies and queries under the Foreign Investment Review Act, and in the
development of portions of the Guidelines for Benefit-Cost Analysis produced in
June 1978. The Division was actively involved through representation on the
Steering Committee concerning the Guidelines for Coal Development, the Com-
mittee on Linear Development, and the Alcan Gas Project.

The ongoing statistical work included the Annual Census of Mining, mail out,
compilation, and organization of mineral statistics for the Annual Report, and
monthly mineral statistics for intergovernmental use (under review). The section
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is currently involved in a number of committees relevant to mineral statistics, in-
cluding Mines Ministers’ Subcommitice on Mineral Statistics, Consultative Council
for Mineral Statistics, Coal Statistics, and Statistics Canada, and represents the
Government of British Columbia on such committees. The Task Force on Mineral
Valuation established at the Mines Ministers’ Conference and charged with evaluat-
ing and, if necessary, redesigning the statistical forms currently in use throughout
Canada, has worked to this end, and significant progress has been made. In 1977,
an internal project was initiated which ultimately will computerize-all the data re-
ceived from the Monthly and Annual Survey of Mines.

PETROLEUM RESOURCES BRANCH
ORGANIZATION

The Petrolenm Resources Btanch under the general direction of Assistant
Deputy Minister J. D. Lincham, Chief of the Branch, administers the Petroleum
and Natural Gas Act, and the regulations made thereunder, including the Drilling
and Production Regulations, the Geophysical Regulations, the Drilling Reservation -
Regulations, and the Development Road Regulations. It also administers the
Underground Storage Act, 1964. Therefore, the Branch is responsible for all
matters related to the disposition of Crown-owned petroleum and natural gas rights
as well as the regulation of the exploratxon, development, and production phases
of the oil and gas industry.

The Branch is divided into three Divisions, namely, the Engineering Division,
the Geological Division, and the Titles Division.

Engineering Division
The Engineering Division, under the direction of Chief Engineer A. G. T.

Weaver, is responsible for all engineering activities of the Petroleum Resources
Branch.
There are three main functions:

(1) Enforcement of the Drilling and Production Regulations under the
Petroleurn and Natural Gas Act, together with provision of advice
to the Minister with respect to applications made by industry under
the Act.

(2) Collection, filing for Branch and public use, and publication of
drilling and production statistics, production and disposition data,
reservoir and pool performance data.

(3) Reservoir analysis of all oil and gas pools in the Province, including
maintenance of current production rate forecasts together with data
concerning reserves discovered to date and estimates of potential
reserves growth.

The Development Engineering Section, under the supervision of Senior De-
velopment Engineer W. L. Ingram, licenses drilling and service rigs, issues well
authorizations, and maintains detmled records pertaining to all drilling and pro-
duction operations.

The Reservoir Engmeenng Section, under the Senior Reservoir Engineer
B. T. Barber, is concerned with all reservoir engineering aspects of the Division’s
activities. The Section is responsible for determination of reservoir and production
characteristics of oil and gas pools in the Province. This involves interpretation
of reservoir pressure, rock and fluid properties, and production data. These para-
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meters are used to forecast ultimate recoveries obtainable from oil and gas accumu-
lations in the Province, and the rates at which these volumes will be produced.
Oil and gas allowable rates are set by the Section, and recommendations concerning
proposed improved recovery and produced fluid disposition schemes are made.

The Drilling and Production Engineering Section, under the supervision of
District Engineer D. L. Johnson, is located at the field office at Charlie Lake and
is primarily responsible for enforcement of the Drilling and Production Regulations
in the field. It also collects reservoir and other data as required, acts in a liaison
capacity with industry at the field level, and maintains core and drill sample storage
and examination facilities.

Geological Division

The Geological Division, under the direction of Chief Geologist W. M. Young,
consists of three Sections and is responsible for all geological and geophysical activi-
ties of the Petroleum Resources Branch.

Data resulting from the drilling of wells, geophysical surveys, and other re-
lated sources in the Province in the search for and development of accumulations
of oil and gas are supplied to the Branch. These data are used by staff geologists
and geophysicists as a basis for reports on, and maps and cross-sections of, the
economically important sedimentary rocks of the Province. The Division is re-
sponsible for providing data and opinions to attract, assist, and encourage the ex-
ploration and development of the petroleum resources of the Province. The Divi-
sion also directs and provides all draughting services required by the Geological
and Engineering Divisions,

The Economic Geology Section, under J. A. Hudson, is primarily concerned
with those matters related to exploration and economic geology.

The Reservoir Geology Section, under R. Stewart, is primarily concerned
with the detailed knowledge of the geology of oil and gas wells and reservoirs.
This is required to assist in reserve estimations and in the framing of procedures
that ensures the best returns from the reservoirs,

Titles Division

The Titles Division consists of two Sections, under the direction of Commis-
sioner R. E. Moss, and is responsible for administering those parts of the Petroleum
and Natural Gas Act, relating to and affecting title to Crown petroleum and natural
gas rights.

The Division administers the disposition of Crown petroleum and natural gas
rights and, in consultation with the Engineering and Geological Divisions, approves
and selects parcels for posting, and accepts or rejects the tenders received.

The Titles Section is responsible for all transactions involving petroleum and
natural gas permits, all leases, natural gas licences, drilling reservations, geo-
physical licences, notices of commencement of exploratory work, affidavits of work,
unit agreements, and miscellaneous recordings.

The Revenue Section, under W. J. Quinn, is responsible for the collection of
all petroleum and natural gas revenue, except royalty, payable to the Crown under
the provisions of the Act.

Staff

On December 31, 1977, the professional and senior staff included the fol-
lowing: : '

Assistant Deputy Minister, J. D. Lincham, P.Eng. _____Chief of Branch
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Engineering Division

A. G. T. Weaver, P.Eng. Chief Engineer
W. L. Ingram, P.Eng. Senior Development Engineer
M. B. Hamersley, C.E.T. Development Technician
B. T. Barber, P.Eng. Senior Reservoir Engineer
P. S. Attariwala, P.Eng. Reservoir Engineer
L. Pepperdine, P.Eng. Reservoir Engineer
P, K. Huus Reservoir Technician
J. H. Burt Reservoir Technician
D. L. Johnson, P.Eng. District Engineer
D. A. Selby R Field-Technician
G. T. Mohler Field Technician
J. L. Withers Field Technician
B. Baraniski Field Technician
G. L. Holland Field Technician
G. German Geophysical Technician
Geological Division _
W. M. Young, P.Eng. Chief Geologist
R. Stewart, P.Eng. Senior Reservoir Geologist
T. B. Ramsay, P.Eng. Reservoir Geologist
K. A. McAdam .. Reservoir Geologist
J. A. Hudson, P.Eng. Senior Economic Geologist
D. W, Dewar Economic Geologist

Titles Division
R. E. Moss Commissioner
W. J. Quinn Assistant Commissioner

HIGHLIGHTS OF PETROLEUM RESOURCES BRANCH ACTIVITIES

This section describes both the technical and administrative work carried out
by the various parts of the Branch during 1977.

Legislation

No amendment was made to either the Petroleum and Natural Gas Act, or the
Underground Storage Act, 1964 during 1977. However, proposals for updating
both of these Acts were drafied in preparation for the 1978 session of the Legis-
lature.

Amendments of a housekeepmg nature to the Drilling and Production Regu-
lations were approved by Order in Council. These included revisions of the defi-
nition of an oil well and a gas well and clarification of the regulations pertaining

o “good engineering practice” in oil and gas pools and to oil well spacing. In
addition, a Procedural Handbook was issued to accompany the regulations. This
has proved to be of considerable help to industry in their dealings with the Branch.

An important Order in Council, presented by Mineral Revenue Division, was
approved to amend oil and gas royalty schedules. The two main features were
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the elimination of the “credit” system as part of the oil royalty schedule and the
provision for applying the “new” oil royalty schedule to additional oil produced
because of new or upgraded secondary recovery schemes. The latter feature is
intended as an economic incentive for industry to improve the recovery efficiency
of oil from existing and new oil fields. In addition, gas royalty schedules were
modified to bring them into line with the equivalent royalty rates collected by the
British Columbia Petroleum Corporation.

Publications

An important new publication was made available to industry during 1977,
This is the Geological and Engineering Reference Book, which is a compilation
of technical data for afl oil and gas pools in the Province as interpreted by this
Branch. The book contains reservoir parameters and pool maps used in estimating
reserves for publication in the Annual Reserve Report. Updated pages will be
issued to all subscribers from time to time.

Mediation and Arbitration Board

CHAIRMAN: Glen B. Pomeroy
VICE-CHAIRMAN: Cecil Ruddell
MEMBER: John Martin

The Mediation and Arbitration Board, established under the authority of the
Petroleurn and Natural Gas Act, grants rights of entry to oil and gas companies
over alienated lands, and determines conditions of entry and compensation there-
fore. The Act now provides for a process of mediation by the Chairman of the
Board. Failing satisfactory agreement between the parties upon mediation, the
Act provides for final disposition by the Board of entry conditions and compensa-
tion. The Board is also charged with the responsibility to review and set com-
pensation on leases and previous Board orders of more than five years® duration,
and to terminate rights of entry when an operator has ceased to use occupied lands.

In 1977, 33 field inspections were carried out by the Board. The Board made
28 entry orders, and held four arbitration hearings to set compensation. The
Board met 82 times during the year to deal with general Board matters and specific
concerns of the public.

Engineering Division

In addition to its more routine functions described under Branch Organiza-
tion, the Engineering Division also continued to provide an important technical
and administrative service for other Crown agencies. This involved numerous
meetings and attendance at hearings before the British Columbia Energy Commis-
sion, the British Columbia Rail Inquiry, and the National Energy Board.

Important objectives for 1977 achieved by the Division included the encour-
agement of drilling outside the winter season, a study of water-driven gas field
performance, provision of incentives to industry for increasing recovery from oil
fields, and the publication of an Engineering and Geological Reference Book.
These are described more fully elsewhere in this report.

Highlights of the work carried out by the three sections in the Division are
summarized below.

Development Engineering—The Development Engineering Section is respon-
sible for the administration of all matters related to the location, drilling, comple-
tion, and abandonment of wells in the Province. This involves the assurance that
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operators of all wells located, drilled, and produced conform with the Drilling and
Production Regulations and submit the required applications, reports, and infor-
mation to the Branch.

Approval of well authorizations to drill proposed well locations is granted by
the Section after review and reference to the Titles and Geological Divisions. In
1977 there were 376 well authorizations issued, an increase of 93 per cent over
1976. Throughout the life of a well, the status, well name, and classification may
be changed as circumstances require. During the year statuses were changed on
137 occasions, well names on 253, and well classifications on 35.

In addition to comprehensive well data records, all geological and geophysi-
cal reports submitted for work credits as well as the Branch correspondence files
are maintained by the Section. In 1977, all files previously retained by the Titles
Division were transferred to this Section so that all Branch files are now located
in the Branch File Room. A program was initiated to film all significant full-sized
documents for security purposes and to establish a library in microfiche format.
This scheme will be employed for records a few years old but the later documents
will be retained in the full size as submitted from industry.

Further preparations were made for the conversion of measurement units to
the metric system. Legislation has been prepared and all Mlmstry forms related
to the drilling operations are scheduled for metric conversion on July 1, 1978,
while production operations and related functions will be converted on I anuary
1, 1979. Arrangements were under study for conversion of the computer appli-
cations that are used in compiling production data.

Each drilling and service rig operating in the Province must have a valid
Rig Licence. During 1977, 73 licences were renewed while 32 new ones were
issued.

Drilling and Production Engineering—During 1977, over 136 GO0 miles were
driven by field staff of this Section in the course of enforcement at the field level
of the Drilling and Production Regulations made under the Petroleum and Natural
Gas Act. ‘This figure is reduced from 1976; however, it is worthy of comment
that this reduction was due to the fact that the Section was two men short for
eight months of the year and three men below staff for another 1.5 months of the
year. At year-end 1977 the field inspectional staff totalled seven men, which
includes one auxiliary employee.

During the year oil production facilities were inspected on about 200 occa-
sions, and 18 oil production tests were witnessed. Gas production was monitored
throughout the year, with fast meter checks being made on gas installations on
600 different occasions and 495 complete gas meter checks were done. To aug-
ment data received by our Victoria Reservoir Engineering Section, 136 static pres-
sure gradients were run, and 29 gas well flow tests were witnessed. To further
ensure the reliability of data received, 1212 pressure bomb elements were cali-
brated. Some 64 man-days were spent on geophysical inspections ensuring ad-
herence to the Geophysical Regulations.

Drilling activity increased considerably during 1977 over previous years,
with a total of 326 wells spudded during the vear. This high level of activity may
be partially attributed to a series of maps which this section developed, indicating
areas of northeastern British Columbia which are accessible for summer drilling
operations. In any case, due to the concentrated drilling, inspections were per-
formed at 619 active drilling sites, and on 2 450 different occasions, inspections
were made on production and abandoned well sites. Also, inspections of salt-water
disposal systems and witnessing of segregation tests were again emphasized during

1977.
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During 1977, this Section continued its involvement with the British Columbia
Qil Spill Contingency Plan, taking an active role in all its meetings and training
exercises.

Reservoir Engineering—Table 4-2 is a summary of the hydrocarbon and by-
products reserves in the Province at December 31, 1977, and indicates the following:

Oil, established 166 810 MSTB
Natural gas, established—
Raw 8 270 BSCF
Residue 7 073 BSCF
Residue (1 000 Btu/SCF) 7 352 BSCF
Natural gas liquids— .
Propane - 7 891 MSTB
Butanes 11 956 MSTB
Pentanes plus : 23 038 MSTB
Sulphur 7256 MLT

It may be observed from Table 4-2 that the oil reserves have increased 11.8
MMSTB from last ycar. Additions due to drilling were 26.1 MMSTB. Revisions
and production reduced the reserves by 0.5 and 13.8 MMSTB respectively. Raw
gas reserves at the end of 1977 have decreased 0.25 TSCF from last year. Additions
due to drilling were 0.65 TSCF. Revisions and production reduced the reserves
by 0.5 TSCF and 0.4 TSCF respectively.

The Branch is planning to publish the December 31, 1978, Reserve Report in
SI units and has been working with the British Columbia Services Corporation to
achieve this objective. Itis hoped that in June 1979 the Engineering and Geological
Reference Book will also be available in SI units.

A submission which showed the effect on reserves and deliverability of drilling
from May 1974 to April 1975, from May 1975 to April 1976, and from May 1976
to Apnl 1977 was prepared and presented to the British Columbia Energy Com-
mission at a hearing in Vancouver commencing on June 20, 1977. An estimate
of oil, gas, and by-products reserves and production rates based on known pools
and future discoveries was also presented. In summary, based on an annual
discovery rate of 340 BSCF of raw gas, the annual production rate was forecast
to rise from 370 BSCF in 1977 to about 450 BSCF in 1982; from 1982 to 1995
the annual rate would remain essentially constant in the 430 to 440 BSCF range;
and after 1995 the rate would decline rapidly to 370 BSCF in 2001. il production
was forecast to decline from 34 MSTBD in 1977 to 4 MSTBD in 2001. Also a
forecast of sulphur production was included in a Ministry submission to the hearing
on the British Columbia Railway in Vancouver on June 27.

During the year a reservoir simulation study was performed on a portion of
the Clarke Lake gas reservoir in order to gain insight into the producing mechanism
and to investigate the effect, if any, of rate of production om ultimate recovery.
The Branch has drawn the following conclusions from its analysis of the results of
this study:

(1) Although water is coned into the wells, the major cause of the water
production is the general rise of the water table.

(2) Recovery of gas from a water-drive reservoir is lower than from a
volumetric reservoir due to the residual gas trapped at high pressure
in the pore space invaded by water.
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(3) Higher gas recovery is obtained when high gas production rates are
in effect because a greater depletion effect is generated. However,
this results in a decrease in the volume of the reservoir swept by
water and, consequently, less gas production due to water drive.
Nevertheless, the overall result is higher recovery.:

(4) The sweep efficiency can be improved by infill drilling and reservoir
modelling can be of assistance in locating infill locations if adequate
rock property data are available and production history can be
properly matched.

It should be emphasized that these conclusions are based on the modelling of
a thick (350-foot) porous section and it is possible that results from a thinner
porous section would modify the conclusions.

During the review of the simulation study results, the Branch developed a
method of estimating ultimate recovery from water-driven gas reservoirs involving
only two assumptions, and this will be included in a paper The Recognition and
Evaluation of Water Driven Gas Reservoirs, to be presented at the Canadian
Institute of Mining and Metallurgy meeting, June 13 to 16, 1978, in Calgary.

Geological Division

Economic Geology—A number of regional subsurface mapping projects which
had been planned for the year could not be initiated because of the transfer of
experienced personnel to the Reservoir Geology Section in order to handle the
results of a marked increase in drilling activity.

All of the published subsurface mapping series of the northeastern sedimentary
area were updated and revised to include available released information as of
April 30, 1977. This subsurface coverage which includes most of the major pro-
ducing horizons is available on both a 1:100000 and 1:250 000 mapping scale.
The latter scale is a composite of eight map sheets and therefore provides a broad
regional perspective of the mapped horizon.

A new 1:100 000 base for the drillstem test and penetration compilation map
series was initiated although not completed. These maps, which have been updated
as of April 30, 1977, show for all wells outside designated field boundaries the
deepest geological formation penetrated, all formation drillstem tests, and the
zone(s) in which gas and oil wells are completed. In addition to the latter infor-
mation and within the designated field limit the penetration map will show drillstem
tests in horizons other than that productive in the field as well as the formation at
total depth for wells which have penetrated below the lowest productive horizon
within the field.

The Section was relatively active in assisting other Divisions and Ministries of
the Government and Crown agencies in matters concerning petroleum geology.
Frequent meetings were held with various industry representatives to discuss various
aspects of geology, geophysics, and the exploration for oil and natural gas.

Geophysical—The procedure of integrating released, usable geophysical data
into the regional subsurface mapping series was continued with the year’s updating
program. The data received by the Ministry in support of applications to record
geophysical work are converted to depth and integrated into the appropriate
regional subsurface map. This work continues to provide significant control at the
Middle Devonian level within the Plains area and at the Mississippian and Triassic
levels within the structural Foothills Belt.
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Reservoir Geology—Throughout a most active year the reservoir geology
group continued with its vigorous program of assessment and mapping in detail all
oil and gas accumulations encountered by the drill. Structural, stratigraphic, and
reservoir geologic data made available through drilling were used as the basis for
new and revision-type map work, reservoir studies, evaluation of reserves, and the
control of remedial work, cycling, repressuring, and secondary recovery projects.

Significant map changes resuited from new drilling and studies in the following
pools and corresponding hydrocarbon-bearing rock unit(s): Airport—Bluesky,
Buick Creek—Doig, Buick Creek North—Bluesky and Dunlevy, Bullmoose—
Baldonnel, Cache Creek—Coplin and Halfway, Drake—A Marker and Halfway,
Fireweed—Dunlevy, Eagle West—Belloy, Helmet—Slave Point, Inga—Dunlevy,
Monias—Halfway, Mica—Charlie Lake, Nettle—Gething, Nig Creek—Baldonnel,
North Pine—North Pine, Osprey—DBluesky and Halfway, Tsea—Slave Point, and
Two Rivers—Halfway.

In conjunction with the above work the Branch typewritten pool listings were
changed to plat form. Appropriate pool plats were initiated and revised as required
on a quarterly basis and made ava1lable to public and industry subscribers through
publications.

The most significant change as a result of development drilling took place in
the Eagle West Belloy oil pool. This pool, discovered late in 1976, was primarily
extended in two directions to include an approximate areal extent of 6,400 acres.
Other significant extensions involved the Bullmoose Baldonnel gas pool and the
Monias Halfway gas pool.

A considerable amount of time was expended in assessing the reserve potential
of gas wells as 2 means of determining unadjusted daily gas allowables. This work,
in co-ordination with the reservoir engineering group, is a replacement of the
previous system used in calculating daily allowables based on a fixed percentage
of open flow potential.

The Section initiated and completed special studies concerned with the possible
communication of Dunlevy and overlying Gething stratigraphic sand reservoirs
within the Rigel field; a concurrent gas and oil production scheme at Nettle; appar-
ent small discrete oil accumulations in the southeast sector of the Nig Creek
Baldonnel gas pool; the apparent lateral communication between two Parkland
Belloy gas pools across associated normal faulting; and a pronounced change in
level of the gas/water interface of the Sierra Pine Point gas pool.

Routine assistance was provided in advising other Branch Divisions with
geological evaluations and assessments of Crown lands posted for disposal of
petroleum and natural gas rights; the reclassification of wells for the purpose of
confidentiality of information and discovery status; maintaining current oil and gas
pool boundary designations and related geological appraisals concerning industry
production schemes; and the disposal of water production.

Titles Division

There were five dispositions of Crown reserve petroleum and natural gas rights
held during 1977. These resulted in tender bonus bids amounting to a record total
of $125 467 725.50, an increase of $82 241 283.57 from the previous year, The
total bonus figure for each sale was higher than any previous comparative sale with
the August sale totalling $54 192014.47. A total of 786 parcels was offered, an
increase of 353 over 1976, with bids acceptable on 607 parcels, an increase of 303
over 1976, covering 2 336 194 acres, a decrease of 89 608 acres.
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The average price per acre was $54.70, which is an increase of $35.89 per
acre over 1976. The average bonus price per acre was respectively: permits, $38.23,
an increase of $24.42; leases, $124.25, an increase of $34.22; and drilling reserva-
tions, $63, an increase of $44.04. Total revenue collected by the Division in 1977
was $141 513 501.79.

 During the year, 22 geophysical licences were issued or renewed, a decrease of
six from 1976. Four unit agreements were approved.

A total of 164 notices of commencement of exploratory work was recorded,
an increase of 50 from the previous year. These notices are required prior to the
commencement of any geological or geophysical exploration for petroleum and
natural gas.

During the year the Mapping Section continued with the ongoing program of
updating and converting base maps to 1:50000 scale. Of particular interest are
the seismic road and trail maps which are updated on a daily basis using a base
with the topography screened so these maps become very useful in the field when
determining the location of lines for new seismic programs. ‘

In addition to its normal activities the Division spent considerable time assisting
in special projects with other ministries in matters relating to petroleum tenure
rights and lands. Very frequent meetings were held with various industry repre-
sentatives concerning tenure to petroleum and natural gas rights, Crown sales, and
their administration under the terms of the Perrolewmn and Natural Gas Act, and
regulations. ) _

As of December 31, 1977, 21 011 134 acres of approximately 32 830 square
miles, an increase of 820 170 acres over the 1976 total of Crown petroleum and
natural gas rights issued under the Petroleum and Natural Gas Act, were held in
good standing by operators ranging from small independent companies to major
international ones. The form of title held, total number issued, and acreage of
each case were as follows:

Form of Title Number Acreage
Permits 426 12 929 825
Natural gas licences 1 36374
Drilling reservations 89 836 870
Leases (all types) 4155 7 208 065

Total 21011134

During 1977 the following transactions were completed:
1. PERMITS—

Issued 63
Renewed 288
Converted to lease 49
Cancelled 55
Transferred (assigned) : 92
2. DRILLING RESERVATIONS—
Issued 57
Renewed 17
Converted to lease 18
. Cancelled ‘ 22

Transferred {assigned) 14
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3. LEASES—
Issued 738
Annual rental paid 3094
Renewed for 10-year term 37
Extended under penalty : 139
Extended NOT under penalty 249
Cancelled 95
Transferred {assigned) 339
4. NATURAL GAS LICENCES—
Issued 1
Renewed Nil
Converted to lease -1
Cancelled . 1
Transferred (assigned) Nil
5. CROWN SALES— Advertised NgmaT
Permits 69 62
Drilling reservations — 66 57
Leases 651 488
Total i 786 607
6. GEOPHYSICAL LICENCEs—Issued 22
7. NoTicE oF COMMENCEMENT OF EXPLORATORY WORK—
Approved 164
8. AFFIDAVITS OF WORK—Approved
Permits 100
Leases 13
9. MISCELLANEOUS RECORDINGS {mergers, grouping notices,
etc.)—Approved 715
10. UNiT AGREEMENTS—Approved 4

MINERAL REVENUE DIVISION

The Mineral Revenue Division, under the direction of W. W. Ross, is respon-
sible for the assessment and collection of mineral and petroleum resource taxes
and royalties imposed under the Coal Act, Mineral Land Tax Act, Mineral Re-
source Tax Act, Mineral Royalties Act (which was repealed effective January 1,
1977), Iron Ore Royalty Agreements, and the Petroleum and Natural Gas Act.
To fulfil its responsibilitics, the Division has a staff of 21, which is organized into
four functional sections. The Mineral and Petrolenm Accounting sections which
are responsible for the revenue collection and accounting processes are under the
direct supervision of B. A. Garrison, the Assistant Director. The Mineral Titles
Section, which is responsible for determining the ownership of mineral rights, is
under the direct supervision of N. D. Smith, the Chief Titles Officer. The External
Audit Section, which is responsible for the auditing of corporate records for pur-
poses of verifying tax and royalty assessments, is under the direct supervision of
A. R, Lockwood. Most of the Division’s staff is located in the headquarters office
in Victoria, but district titles offices are maintained at New Westminster, Nelson,
and Kamioops to facilitate searches of land registry records in those districts.

A synopsis of the Division’s work during the past year follows by way of
statutory and regulatory responsibilities.

3
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CoAL ROYALTY REGULATIONS UNDER THE COAL AcCT

The Coal Act and royalty regulations apply to the production of coal, the
rights to which are vested in the Province. Coal is classified as either metallurgical
or thermal and is subject to a royalty of $1.50 per long wet ton of metallurgical
coal, or 75 cents per long wet ton of thermal coal shipped from the mine. During
1977, 2 231 697.92 long tons of metallurgical coal were reported as shipped with
a royalty value of $3 347 551.80.

IRON ORE ROYALTY AGREEMENTS UNDER THE MINERAL ACT

Under these agreements, the producers of iron ore are subject to a royalty
of $1 per long dry ton of contained iron in the iron concentrate produced and sold.
Iron concentrates are deemed to have a 50-per-cent iron content, and royalty can
be reduced by 50 per cent through the application of exploration credits. This
results in an effective royalty of 25 cents per long dry ton of iron concentrate
shipped and sold. During 1977, two producers reported shipments of 506 613.133
long dry tons of iron concentrate which yielded a royalty payment of $126 653.28.

MINERAL LAND TAX ACT

Mineral rights held in freehold are subject to taxation under the provisions of
the Mineral Land Tax Act, which has a three-tier tax structure consisting of a
basic acreage tax on undesignated mineral lands, a basic acreage tax on mineral
lands designated as production areas, or tracts, and a mill rate assessment on the
assessed value of a production tract. The basic acreage tax on undesignated
mineral lands ranges from 25 cents per acre to $1 per acre dependent upon the
total acreage held by an owner. The basic acreage tax on any designated produc-
tion area or tract is $2 per acre, which is in lien of the acreage tax on undesignated
mineral lands. The assessed values of production tracts are determined annually
in accordance with Assessment Regulations, and are basically a function of revenue
and production from the preceding year. The mill rate applicable during 1977 was
1214 mills. _

Under current policy, production tracts are only established for the designated
mineral coal, petroleum, and natural gas. Also, if any mineral land other than a
“Crown Granted Mineral Claim” is used solely for agricultural purposes, then such
land is exempt from the payment of mineral land tax.

Mineral Land Tax Assessment Notices for 1977 were issued on May 1, cover-
ing a total of 1229 362.83 acres of mineral land under 4 912 tax folios. This
represents a net increase of 1 653 folios and 190 259.16 acres over the 1976 min-
eral land tax assessment roll. A summary of the 1977 mineral land tax assess-
ment roll and the related tax assessments and collections are reflected in the follow-
ing table:

Table 2-4—Mineral Land Tax Assessment Roll

Taxes
Classification of Number Acreage Tax Forgiven on Tax
Minerai Land of Folios 2 Assessed Agr]i‘culaural Collected
an
$ $ $
Non-designated 4 863 1188 032.50 39297205 6791178 433 48024
Production areas_ o . 45 33 781.33 67 562.66 - 0 727.60
Production tracts .— 34 7 549.00 | 7 805 639.75 7 803 065.03
Interest. —— J—— 64%6.90 JER——— {1)
Delinquent taxes...____..... .t [E— 72 286.22 [ 623
Totals 4942 1229 362.83 | 8 344 957.58 67 911.78 830727287

1 Interest and deliquent tax collections inciuded in tax collected for each classification,



Table 2-5—Mineral Revenue Division—Revenue Collections, 1977

Petroleum and Natural Gas Royalties

Mineral Resource Royalties and Taxes

Iron Ore ¥ - : N Total
Coal Mineral Mineral Mineral ; Total
Month Gas Oil Products 5&%; Total ]}fg‘:%l;_y Act Royalties ng(:fﬂ es Land Resource l{gjy':i{féls Divisional
‘ments Royalties Act Tax Act Tax Act and Taxes Revenue
$ $ $ $ $ $ $ $ 3 § $ 3 3

January..._ 19.250.99 | 41374 1355.22] 74 860.52 4 468 466.73( 22 504.51| 371984.87| 1373 347.80( 1767 837,18 249 575.34 |.. — 2017412.52| 6485 879.25

— 50044.77 | 3473 805.24| 82499.07| 190.00| 360653908} 11959.52| 215 842.97 83 741.30 311543.79] (53 637.37) 257906.42| 3 864 445.50

33300.68 | 3724 704.42] 67 908.83 3826 003.93| 3996.52] 188 884.05 25 198.83 218 07940 28 006.90 |. 246 086,30 407209023

April. (31332.98) 3821627.02| 76749.82(. .| 3B67043.85( 10643.60] 315039.66 12 00000 337 683.26 23.00 |. 337 706.26] 4204 750.12

May.__ 13 162.43 | 3 460 745.93| 55 500.13]. - 3 529408.49( 13 318.15| 247241.00 12 00000 272 559.15 pL g X T — 297 336,23 3 826 T44.72

June.__ 1128175 | 340588992 98069.80). . .....| 351524147 960536/ 352372.00 3563193 397 609,29 32077.29 |6 498 612,00 6 928298.58] 10 443 540.05

July... - 7823.65 | 2345070.62 52948.63] 320.00| 2406 162.90! 13 234.21] 289 477.00 16 043,50 318 754.71] 7512 594.61 | 663 468.83; 8494 818.15] 10 9500 981.05

August._. 1236290 | 381279472 9379411 (e | 3918951731 722790 230640.00| 398774.60 636 642.50F 571 900.87 | 504 573.50| 1713 116.87| 5 632068.60

16 476.68 | 3945200.02| 8162327 380.00] 4043679.97] 887297 23847000 12 684,43 310 027,40 225834 | 574 599.72 886 885.46] 4 930 56543

18 588.72 | 335002382 95189.40|.—._..| 3463 801.94| 12858.64] 373 065.00 12 000.00 397 923.64 3314.14 | 529 500.00 930 737.78| 439453972

29 891.78 | 3848 559.84| 108 764.08(. - 398721570 408761 242 207.00 17 272.53 259 889.29| (66 105.30)| 560 158.74 7539427131 4741 158.43

10.13 1452693.68) . e | 145270381 12022.14| 232 328.25] 509 201.98 753 552.37 248797 | 32442950 1080 469.84] 2533 173.65

1977 totals...[ 180 951.50 | 41 015 470.45] 887 907.65| 890.00[ 42 085 219.61(126 653,28 3 347 551.80] 2 507 896.90| 5 982 101.98| 8 307 272.87 19 655 342.29| 23 944 717.14] 66 029 936,75

1976 totals....| 323 750.43 | 43 732 456.11| 716 44765 550.00] 44 773 204.19(182 314.48| 2 502 201.78|11 409 767.74| 14 094 284,00(22 428 21732 | .| 36522 501.32] 81 295 705.51

1975 totals...| 2848 929.60 | 44 782 489,47 569 521.01( 800.00| 48 201 740.08|185 283.50] 3 644 267.91] 5016 838.24| 8 846 385.75|15 416 461.09 24 262 850,84, 72 464 590,92

1974 totals....| 3 288 296.85 | 45 300 184.21| 51 181.21| 649.20| 48 640 311.47/155 925.04 1 361 081,25(12 979 098,52| 14 456 104.81| 2 640 022.84 || 17136 127.65] 65 776 439,12
Cumulative

totals.— | 6 641 928.38 |174 830 600.24|2 225 057.53| 2 889.20{183 700 475.35|650 176.40|10 855 102,74|31 913 601,40] 43 418 880.54|48 791 974.12 |9 655 342.29| 101 866 196.95[285 566 672.30

AYISININ HHI 40 ALIALLDV

LY
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Much of the administrative effort under the Mineral Land Tax Act involves
roll maintenance and embraces the forfeiture and surrender provisions of the Act
together with procedures under the Escheats Act. During 1977 the Mineral Titles
Section carried out 40 843 title searches, which resulted in 1 647 parcels covering
180 546.31 acres being added to the roll, and processed 12 surrenders covering
18 268.857 acres. Also, after considerable delay due to technical reasons, the
surrenders covering mineral rights to a substantial portion of the Esquimalt and
Nanaimo Railway Belt lands were registered with the Victoria Land Registry
Office Under Charge F60387 against Title 7434a. The Division also processed
forfeitures on 127 folios covering 341 lots for a total of 19 817.86 acres, and
escheatments on 20 folios covering 105 lots for a total of 4 462.45 acres.

The External Aundit Section completed five audits of companies subject to the
Mineral Land Tax Act during the year, which resulted in revised mineral land tax
assessments of $2 157 577.67 compared to the original assessment of $2 219 302.46
giving rise to a net tax credit of $61 724.79.

Eight companies filed appeals with the Mineral Land Tax Review Board, but
due to the lack of a full board for much of 1977, only one appeal was heard by the
Board. Gordon H. McDougall and Norman G. Randall resigned from the Board,
and were replaced by Prof. John Bedford Evans, the new Chairman, and William
Sek Fong Eng. Because of a consolidated action in the Supreme Court involving
points of law with respect to the Mineral Land Tax Act, only one appeal has been
scheduled for hearing in 1978, with the others being held in abeyance until the
results of the court action are known.

MINERAL ROYALTIES ACT

The Mineral Royalties Act, which imposed a royalty on minerals produced
from Crown lands, was repealed as of January 1, 1977; however, the provisions of
the Act were still in effect with respect to liabilities incurred prior to January 1,
1977. Annual returns for 1976, and audit of company records, yielded revenues
totalling $2 507 896.90 during 1977. Fourteen audits were completed in the year,
which resulted in revised assessments of $8 956 230.99 compared to the original
returns of $8 423 997.35 giving rise to an additional charge of $532 233.64.

MINERAL RESOURCE TAX AcCT

Under this Act, the profits of individual mines which produce minerals as de-
fined under the Mineral Act, are subject to a 17%2-per-cent tax on mining income.
The determination of income generally follows the rules applicable for Federal
Income Tax purposes, with modification regarding to capital cost allowances, ex-
ploration and development expenditures, earned depletion, and processing allow-
ances. As there were no monthly instalments payable for the 1976 fiscal year, the
revenues of $9 655 342.29 collected during 1977 represent the tax payable for the
1976 corporate fiscal year plus instalments for the 1977 fiscal year.

PETROLEUM AND NATURAL GAS ROYALTIES

Production of petroleum and natural gas, together with associated byproducts
which are produced from Crown lands held under the terms of the Petroleum and
Natural Gas Act, is subject to the payment of royalty as provided for under the
Petroleum and Natural Gas Royalty Regulations. The regulations specifically
exempt any gas sold to the British Columbia Petroleum Corporation from the im-
position of royalty. Petroleum is classified as either old oil or new oil, with each
class being subiect to a different royalty-rate schedule as reflected in the 1976
report. Revenue collections for the year from the source were as follows:



ACTIVITY OF THE MINISTRY 69

$
Natural gas royalties 180 951.50
Crude petroleum royalties 41 015 470.45
Natural gas byproduct royalties . ___ 887 907.66
Penalties 890.00
Total 42 085 219.61

The royalty regulations also provide for the establishment of one oil credit
for each barrel of old oil produced as an incentive for increased exploration and
development of petrolenm and natural gas resources within the Province. Each
credit carries a value of 75 cents, and may be redeemed through the performance
of $1°s worth of satisfactory work., Qil credit transactions for the year are reflected

in the following statements:
Credit

Units. Value
$
Balance brought forward from 1976 _... 12928 875 9 696 655.98
Credit established during the year _______ 13 087 764 9 815 823.27
Credits redeemed during the year . (16 317 547) (12 238 160.25)
Credits expired during the year
Balance remaining as at December 31 . 9 699 092 7274 319.00

ADMINISTRATIVE SERVICES DIVISION

This Division was not fully implemented during 1977 as a Director was not
appointed. The Personnel and Accounts Sections reported directly to the Deputy
Minister, or to him through a commitiee in the case of Publications Section, or
through the Assistant Deputy for Mineral Resources in the case of the Library.

PERSONNEL

Neil K. Gillespie became the Ministry Personnel Officer in 1977, taking over
from R. E. Moss, who had held the position simultaneously with his responsibilities
as Chief Petroleum Commissioner over the past five years. Cathie Green became
Personnel Cierk, replacing Pennie Hepworth, who became Executive Secretary to
the Assistant Deputy Minister, Mineral Resources.

Ministry personnel statistics for 1977 are as follows:

Permanent employees 255
Appointments 31
Resignations 16
Retirements : 6
In-service transfers 6
Promotions and reclassifications 19
Temporary employees 18
Temporary employees under WIG 1977 = 12
Temporary employees under summer field program ______ 43

The Personnel Office was also involved in commencing a new Management
Compensation and Classification Plan (Hay Plan) in the fall of 1977.
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ACCOUNTS SECTION

This Section was under the control of Mrs. Sharon Bone until her resignation
in September, at which time Mrs. Maureen Lundquist assumed temporary respon-
sibility of the Section. The several functions of this Section are the preparation and
control of Ministry estimates, payroll administration, the costing and facilitating of
Ministry purchases, and the acquisition and maintenance of motor-vehicles and
equipment.

LIBRARY

The Ministry Library, located at Room 430, Douglas Building, Victoria, is
administered by the Assistant Deputy Minister for Mineral Resources and is super-
vised by Sharon Ferris. The Library provides geological and technical information
for the stafl, other ministries, the mining industry, and the public.

The Library is the dep031tory for all publications of the Ministry. Other
holdings include reports of the geological surveys and mines’ branches of Canada,
the United States, and other foreign nations. There are approximately 15000
geological and other Governmental reports and maps. Texts and reference books
total over 1 700 in number. Special collections consists of proceedings and guide-
books from international geological congresses, annual reports of the British
Columbia mining and petroleum companies.

It is estimated that the Library dealt with over 2 000 requests for information
during 1977. The Library reorganization and cleaning of material was completed
during the year and an indexing of Government serial publications was begun.

PUBLICATIONS SECTION

Publications Section includes publication preparation and dispatch and con-
sists of Mrs. Rosalyn J. Moir, Assistant Editor, and three assistants, The Section
personnel are technically part of the Geological Division, which originates most of
the manuscripts for publication. Chairman of the Publication Committee is Dr. A.
Sutherland Brown.

Separate lists of publications for both the Branches of the Ministry are avail-
able on request to the Publications Section, Ministry of Mines and Petroleum
Resources, Douglas Building, Victoria V8V 1X4.

Publications that are in print may be obtained from the Ministry of Mines and
Petroleum Resources in Victoria and from the Geological Survey of Canada, 100
West Pender Street, Vancouver. Current publications may also be obtained from
the Gold Commissioner’s office, British Columbia Building, 800 Hornby Street,
Vancouver V6Z 2C5.

Publications are available for reference use in the Ministry Library, Room 430,
Douglas Building, Victoria; in the reading room of the Geological Survey of
Canada, 100 West Pender Street, Vancouver; in the offices of the Inspector of
Mines in Nelson and Prince Rupert; as well as in some public libraries.

Rock and mineral sets are available for sale in small numbers for schools or
prospecting courses. Information regarding these may be obtaired from the Publi-
_cations Section, Ministry of Mines and Petroleum Resources, Douglas Building,
Victoria V8V 1X4,
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INTRODUCTION

The statistics of the mineral industry are collected, compiled, and tabulated
for this Report by the Ecoromics and Planning Division of the Mineral Resources
Branch. :

In the interests of uniformity and to avoid duplication of effort, beginning
with the statistics for 1925, Statistics Canada and the Provincial ministries have
co-operated in collecting and processing mineral statistics.

Producers of metals, industrial minerals, structural materials, coal, and petro-
leum and natural gas are requested to submit returns in duplicate on forms prepared
for use by the Province and by Statistics Canada.

As far as possible, both organizations follow the same practice in processing
the data. The final compilationby Statistics Canada is usually published con-
siderably later than the Armual Report of the Minister of Mines and Petroleum
Resources for British Columbia. Differences between the values of production
published by the two organizations arise mainly because Statistics Canada uses
average prices considered applicable {o the total Canadian production, whereas the
British Columbia mining statistician uses prices considered applicable to British
Columbia production. i

Peat, classified as a fuel by Statistics Canada, is not included in the British
Columbia statistics of mineral production, being regarded as neither a fuel nor a
mineral.

The statistics of the petrolenm industry are collected, compiled, and tabulated
for this Report by the Petroleum Resources Branch.

METHODS OF COMPUTING PRODUCTION

The tabulated statistics are arranged so as to facilitate comparison of the
production records for the various mining divisions, and from year to year. From
time to time, revisions have been made to figures published in earlier reports as
additional data became available or errors became known.

Data are obtained from the certified returns made by the producers of metals,
industrial minerals and structural materials, and coal, and are augmented by data
obtained from custom smelters. For petroleum, natural gas, and liquid by-products,
production figures supplied by the Petroleum Resources Branch of the Ministry
of Mines and Petroleum Resources are compiled from the monthly disposition
reports and the Crown royalty statement filed with the Ministry by the producers.

Values are in Canadian funds. Metric weights are used throughout,

AVERAGE PRICES METALS

The prices used in the valuation of current and past production of gold, silver,
copper, lead, and zinc are shown in the table on page 88.

Prior to 1974 the price of gold used was the average Canadian Mint buying-
price for fine gold. .

The price used for pfacer gofd originally was estabfisfied arbitrarily at $17 per
ounce, when the price of fine gold was $20.67 per ounce. Between 1931 and 1962
the price was proportionately increased with the continuously changing price of fine
gold. Since 1962, Canadian Mint reports giving the fine-gold content have been
available for all but a very small part of the placer gold produced, and until 1973
the average price listed is derived by dividing ounces of placer gold into total
amount received. Starting in 1974 the price used for the valuation of gold, lode
and placer, is the amount received by the producer.
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Prior to 1949 the prices used for silver, copper, lead, and zinc were the aver-
age prices at the markets indicated in the table on page 88, converted into
Canadian funds. The abbreviations in the table are Mont.—Montreal; N.Y.=New
York; Lon.—London; E. St. L.—FEast St. Louis; and U.S.=United States.

Starting in 1949 the price of silver, copper, lead, and zinc were average United
States prices converted into Canadian funds. Average monthly prices were supplied
by Statistics Canada from figures published in the Metal Markets section of Metals
Week. Specifically, for silver it was the New York price; for lead it was the New
York price; for zinc it was the price at East St. Louis of Prime Western; for copper
it was the United States export refinery price. Commencing in 1970 the copper
price is the average of prices received by the various British Columbia shippers and
since 1974 this applies also to gold, silver, lead, zinc, and cadmium.’

For antimony and bismuth the average producers’ price to consumers is used.
For nickel the price used is the Canadian price set by the International Nickel Com-
pany of Canada Limited. The value per tonne of the iron ore used in making pig
iron at Kimberley was an arbitrary figure, being the average of several ores of com-
parable grade at their points of export from British Columbia.

GRrOSS AND NET CONTENT

The gross content of a metal in ore, concentrate, or bullion is the amount of
the metal calculated from an assay- of the material, and the gross metal contents are
the sum of individual metal assay contents. The net contents are the gross contents
less smelter and refinery losses.

In past years there have been different methods used in calculating net con-
tents, particularly in the case of one metal contained in the concentrate of another.
The method established in 1963 is outlined in the following table. For example,
the net content of silver in copper concentrates is 98 per cent of the gross content,
of cadmium in zinc concentrates is 70 per cent of the gross content, etc. Com-
mencing in 1974 the quantities represent the actual net quantities or metals paid for.

Lead Zinc Ccpper Copper-Nickel Copper
Concentrates Concenirates Concentirates Conicentrates Matte
Per Cent Per Cent Per Cent Per Cent Per Cent
Sitver________ . 98 98 98 — 98
Copper .. Less 26 Th. /ton Less 10 Ib, /ton 85 Legs 10 1b./ton
Lead . 98 50 — 50
Zine 50 %0 —_— — —
Cadminm.___ .. — 70 — —_
Nickel . - — — 88 —

VALUE OF PRODUCTION

For indium, iron concentrate, mercury, molybdenum, rhenium, and tin the
value of production is the amount received by the shippers.
For gold, silver, copper, lead, zinc, antimony, bismuth, cadmium, some iron
concentrate, and nickel the value of production was calculated from the assay
content of the ore, concentrate, or bullion less appropriate smelter losses, and an
The 1974 values represent the settlement valpes

average price per unit of weight.

received by the producers for the respective metals.
Prior to 1925 the value of gold and copper produced was calculated by using
their true average prices and, in addition, for copper the smelter loss was taken

into account.

i

The value of other metals was calculated from the gross metal content of ores
or concentrates by using a metal price which was -an arbitrary percentage of the
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average price, as follows: Silver, 95 per cent; lead, 90 per cent; and zinc, 85 per
cent.

It is these percentages of the average price that arc listed in the table on
page 88.

For 1925 to 1973 the values had been calculated by using the true average
price (see page 88) and the net metal contents in accordance with the procedures
adopted by Statistics Canada and the Ministry of Mines and Petroleum Resources.

Since 1974 the total quantity and value of metal production include the quan-
tities paid for to the mines, and the smelter and refinery production that can be
attributed to the mines but is not paid for. The quantity and value paid for to the
mines, excluding outward transportation costs, smelting and refining costs, pen-
alties and deductions, are shown separately for comparative purposes.

INDUSTRIAL MINERALS AND STRUCTURAL MATERIALS

The values of production of industrial minerals and structural materials are
approximately the amounts received at the point of origin.

COAL

The value of production of coal is calculated using a price per tonne which is
the weighted average of the f.0.b. prices at the mine for the coal sold.

PETROLEUM AND NATURAL GAS

The values of production of natural gas, natural gas liquid by-products, and
petroleum including condensate/pentanes plus are the amounts received for the
products at the well-head.

NOTES OF PRODUCTS LISTED IN THE TABLES

Antimony—Antimony metal was produced at the Trail smelter from 1939 to
1944; since 1944 it has been marketed alloyed with lead. The antimony is a
by-product of silver-lead ores. In 1907 the first recorded antimonial ore mined
in British Columbia was shipped from the Slocan area to England. Since then
other out-of-Province shipments have originated in the Bridge River, North Lar-
deau, Slocan, Spillimacheen, and Stuart Lake areas. In Table 3-7C the antimony
assigned to individual mining divisions is the reported content of ore exported to
foreign smelters; the antimony “not assigned” is that recovered at the Trail smelter
from various ores received there. See Tables 3-1, 3-3, and 3-7C.

Arsenious oxide—Arsenious oxide was recovered at foreign smelters from
arsenical gold ores from Hedley between 1917 and 1931, and in 1942, and from
the Victoria property on Rocher Déboulé Mountain in 1928. No production has
been recorded since 1942. See Tables 3-1 and 3-7D.

Asbestos — British Columbia has produced asbestos since 1952 when the
Cassiar mine was opened. All British Columbia production consists of chrysotile
from the Cassiar mine near the Yukon boundary. This deposit is noted for its
high percentage of valuable long fibre and for the low iron content of the fibre,
The original claims were located at Cassiar in 1950, and the first fibre was shipped
two years later, The fibre is milled from the ore at Cassiar and now most is shipped
by truck to Stewari. From 1953 to 1961 the fibre was valued at the shipping point
in North Vancouver, but beginning in 1962 it has been valued at the mine, and
values for the preceding years have been recalculated on that basis. See Tables
3-1, 3-3, and 3-7D. '
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Barite—Barite production began in 1940 and has been continuous since then,
coming from several operations in the upper Columbia River valley. Some barite
has been mined from lode deposits and the rest recovered from the mill-tailings
ponds of the former Silver Giant and Mineral King silver-lead-zinc mines. See
Table 3-7D.

Bentonite—Small amounts of bentonite were produced between 1926 and
1944 from deposits in the coal measures near Princeton. There has been no pro-
duction since 1944. See Tables 3-1 and 3-7D.

Bismuth—Since 1929 the Trail smelter has produced bismuth. It is a by-
product of lead reﬁnmg and thus the production cannot be assigned to specific
properties or mining divisions, See Tables 3-1, 3-3, and 3-7C.

Brick—See Clay and shale products.

Building-stone—Dimensional stone for building purposes is quarried when
required from a granite deposit on Nelson Island and an andesite deposit on Had-
dington Island. Other stone close to local markets is quarried periodically or as
needed for special building projects. See Tables 3-1, 3-3, and 3-7E,

Butane—Butane is recovered as a by-product at the gas-processing plant at
Taylor and at oil refineries, See Tables 3-1, 3-3, 3-7A, and 4-16.

Cadmium—Cadmium has been recovered as-a by-product at the Trail zinc
refinery since 1928. It occurs in variable amounts in the sphalerite of most British
' Columbia silver-lead-zinc ores. In Table 3-7C the cadmium assigned to individual
mining divisions is the reported content of custom shipments to the Trail and for-
cign smelfers; that “not assigned” is the remainder of the reported estimated
recovery at the Trail smelter from British Columbia concentrates. See Tables 3-1,
3-3, and 3-7C.

Cement—Cement is manufactured from carefully proportioned mixtures of
limestone, gypsum, and other mineral materials, It has been produced in British
Columbia since 1905. Present producers are British Columbia Cement Company
Limited, with a 490000 tonnes-per-year plant at Bamberton, and Canada Cement
Lafarge Ltd., with a 476 000 tonnes-per-year plant on Lulu Island and a 191 000
tonnes-per-year plant at Kamloops. See Tables 3-1, 3-3, and 3-7E.

Chromite—Two shipments of chromite are on record, 608 tonnes from Cas-
cade in 1918 and 114 tonnes from Scottie Creek in 1929. See Tables 3-1 and 3-7C.

Clay and shale products — These include brick, blocks, tile, pipe, pottery,
lightweight aggregate, and pozzolan manufactured from British Columbia clays and
shales. Common red-burning clays and shales are widespread in the Province, but
better grade clays are rare. The first recorded productton was of bricks at Cra:g-
flower in 1853 and since then plants have operated in most towns and cities for
short periods. Local surface clay is used at Haney to make common red brick,
tile, and flower pots. Shale and fireclay from Abbotsford Mountain are used to
make firebrick, facebrick, sewer pipe, flee lining, and special fireclay shapes in
plants at Kilgard, Abbotsford, and South Vancouver. A plant at Quesnel makes
pozzolan from burnt shale quarried south of Quesnel. Several hobby and art
potteries and a sanitary-ware plant are in operation, but these use mainly imported
raw materials and their production is not included in the tables. See Tables 3-1,
3-3, and 3-7E.

Coal—Coal is almost as closely associated with British Columbia’s earliest
history as is placer gold. Coal was discovered at Suquash on Vancouver Island
in 1835 and at Nanaimo in 1850. The yearly value of coal production passed that
of placer gold in 1883 and contributed a major part of the total mineral wealth for
the next 30 years.
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First production, by mining divisions: Cariboo, 1942; Fort Steele, 1898;
Kamloops, 1893; Liard, 1923; Nanaimo, 1836; Nicole, 1907; Omineca, 1918;
Osoyoos, 1926; Similkameen, 1909; and Skeena, 1912,

The Nanaimo and Comox fields produced virtuaily all of the coal until pro-
duction started from the Crowsnest field in 1898. The Crowsnest field contains
coking-coal and prospered in the early years of smelting and railroad-building.
Mining started in the Nicola-Princeton coalfield in 1907, at Telkwa in 1918, and
on the Peace River in 1923. The Nanaimo field was exhausted in 1953 when the
last Iarge mines closed, and only small operations on remnants were left. The
colliery at Merritt closed in 1945 and at Coalmont in 1940. The closing of the
large mine at Tsable River in 1966, and the last small one, near Wellington in 1968,
marked the end of continuous production from the important Vancouver Island
deposits. Recent exploration indicates the possibility of renewed coal mining on
the island. :

Undeveloped fields include basins in the foothills of the Rocky Mountains
south of the Peace River, the Groundhog basin in north central British Columbia,
the Hat Creek basin west of Ashcroft, and Sage Creek basin southeast of Fernie.

The enormous requirements for coking-coal in Japan created intense explora-
tion in various areas of British Columbia since 1968." The signing of large contracts
with the Japanese resulted in preparations for production at several deposits in the .
East Kootenays. First shipments' fo Japan via special port facilities at North
Vancouver and Roberts Bank began in 1970.

All the coal produced, including that used in making coke, is shown as primary
mine production. Quantity from 1836 to 1909 is gross mine output and includes
material lost in picking and washing. From 1910 the quantity is the amount sold
and used, which includes sales to retail and wholesale dealers, industrial users, and
company employees; coal used under company boilers, including steam locomotives;
" and coal used in making coke. See Tables 3-1, 3-3, 3-7A, 3-8A, and 3-8B.

Cobalt—In 1928 a recovery of 1,730 pounds of cobalt was made from a ship-
ment of arsenical gold ore from the Victoria mine on Rocher Déboulé Mountain.
From 1971 to 1973, cobalt was shipped from the Pride of Emory mine at Hope.
See Tables 3-1 and 3-7C,

Coke—Coke is made from special types of coal. It has been produced in
British Columbia since 1895, Being a manufactured product, its value does not
contribute to the total mineral production as shown in Table 3-1. Up to 1966, coke
statistics had been included in the Ammual Report as Table 3-9, but this table has
been discontinued. The coal used in making coke is still recorded in Table 3-8B.

Condensate—(a) Field—Field condensate is the liquid hydrocarbons separ-
ated and recovered from natural gas in the field before gas processing. (b) Plant—
Plant condensate is the hydrocarbon liquid extracted from natural gas at gas-
processing plants. See Tables 3-1, 3-3, 3-7A, and 4-16.

Copper—Most of the copper concentrates are shipped to Japanese, Eastern
Canadian, and American smelters because no copper smelter has operated in British
Columbia since 1935. Small amounts of gold and silver are commonly present and
add value to the ore. Most of the smelting in British Columbia in early years was
done on ore shipped directly from the mines without concentration, but modern
practice is to concentrate the ore first.

Ore was smelted in British Columbia first in 1896 at Nelson (from Silver King
mine) and at Trail (from Rossland mines), and four and five years later at Grand
Forks (from Phoenix mine) and Greenwood (from Mother Lode mine). Later,
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small smelters were built in the Boundary district and on Vancouver and Texada
Islands, and in 1914 the Anyox smelter was blown in. Copper-smelting ceased in
the Boundary district in 1919, at Trail in 1929, and at Anyox in 1935. British
Columbia copper concentrates were then smelted mainly at Tacoma, and since 1961
have gone chiefly to Japan.

Most of the production has come from southern British Columbia—from
Britannia, Copper Mountain, Greenwood, Highland Valley, Merritt, Nelson, Ross-
land, Texada Island, and Vancouver Island, although a sizeable amount came from
Anyox and some from Tulsequah. During the 1960’s, exploration for copper be-
came intense, interest being especially directed toward finding very large, low-grade
deposits sunitable for open-pit mining. This activity has resulted in the establish-
ment of operating mines at Merritt (Craigmont) in 1961, in Highland Valley
(Bethlehem) in 1962, on Babine Lake (Granisle) in 1966, near Peachland (Brenda)
in 1970, Stewart {(Granduc) and ‘near Port Hardy (Island Copper) in 1971, near
Babine Lake (Bell), McLeese Lake (Gibraltar), Highland Valley (Lornex),
Princeton (Ingerbelle) in 1972, and near Kamloops (Afton) in 1977. See Table
3-12 for a complete list of copper producers.

Some of these mines produce molybdenum as a by-product, for example,
Brenda, Lornex, GibraItar, and Island Copper. Copper is also produced as a
by-product of iron mmmg at Tasu Sound, Queen Charlotte Islands {Wesfrob), and
with ores containing zinc, gold, silver, and lead at Buttle Lake (Lynx and Myra,
Western Mines).

Copper has been the most va]uable single commodity of the industry since
1966 until 1977 when it was surpassed marginally by natural gas, See Tables 3-1,
3-3, 3-6, and 3-7B. :

Crude oil—Production of crude oil in British Columbia began in 1955 from
the Fort St. John field, but was not significant until late in 1961, when the oil
pipeline was built to connect the oil-gathering terminal at Taylor to the Trans
Mountain Oil Pipe Line Company pipeline near Kamloops. In 1977, oil was
produced from 35 separate fields, of which the Boundary Lake, Peejay, Milligan
Creek, Inga, and Weasel fields were the most productive.

In Tables 3-1, 3-3, and 3-7A, quantities given prior to 1962 under “petroleum,
crude” are total sales, but since 1962 the field and plant condensates are listed
separately. Table 4-16 incorporates all revisions since the commencement of
production.

Diatomite—Relatively large deposits of diatomite are found near the Fraser
River in the Quesnel area, and small deposits are widespread throughout the Prov-
ince. Small amounts of diatomite have been shipped from Quesnel periodically
since 1928. A plant to process the material is located in Quesnel. See Table 3-7D.

Fluorite {(fluorspar)—Between 1918 and 1929, fluorite was mined at the Rock
Candy mine north of Grand Forks for use in the Trail lead refinery. From 1958 to
1968, small quantities were produced as a by-product at the Oliver silica quarry
See Table 3-7D.

Flux—Silica and limestone are added to smelter furnaces as flux to combme
with impurities in the ore and from a slag which separates from the valuable metal.
In the past, silica was shipped from Grand Forks, Oliver, and the Sheep Creek area.
Today, silica from near Kamloops and limestone, chiefly from Texada Island, are
produced for flux, Quantities have been recorded since 1911, See Tables 3-1, 3-3,
and 3-7D.

Gold, lode—Gold has played an important part in mining in the Province.
The first discovery of lode gold was on Morseby Island in 1852, when some gold
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was recovered from a small quartz vein. The first stamp mill was built in the Cari-
boo in 1876, and it seems certain that some arrastras (primitive grinding-mills) were
built even earlier. These and other early attempts were short-lived, and the success-
ful milling of gold ores began about 1890 in the southern part of the Province. By
1900 the value of gold production was second only to that of coal. At the start of
World War I, gold-mining attained a peak yearly value of more than $22 million,
but since the war it has dwindled until developments in the 19707,

In the early years, lode gold came mostly from the camps of Rossland, Nelson,
McKinney, Fairview, Hedley, and also from the copper and other ores of the
Boundary district. A somewhat later major producer was the Premier mine at
Stewart. In the 1930’s the price of gold increased and the value of production
soared, new discoveries were made and old mines were revived. The principal gold
camps, in order of output of gold, have been Bridge River, Rossland, Portland
Canal, Hedley, Wells, and Sheep Creek. In 1971 the Bralorne mine in Bridge River
closed.

With the closing of the Bralorne mine, most of the lode gold is produced as a
by-product of copper, copper-zinc-silver, and other base metal mining. Because
of the volume of this production the amount of gold produced is still at a fairly high
level, and with the significant rise in the price of gold in the 1970’s the value of
production has exceeded the peaks reached during the era of gold mines in the
1930’s. See Table 3-1, 3-3, 3-6, and 3-7B. See Table 3-12 for a complete list of
current producers.

Gold, placer—The early explorations and settlement of the Province followed
rapidly on the discovery of gold-bearing placer creeks throughout the country. The:
first placer-miners came in 1858 to mine the lower Fraser River bars upstream from
" Yale.

The year of greatest placer-gold production was 1863, shortly after the dis-
covery of the placer in the Cariboo, Another peak year in 1875 marked the dis-
covery of placer on creeks in the Cassiar. A minor peak year was occasioned by the
discovery of placer gold in the Granite Creek in the Tulameen in 1885. A high
level of production ensued after 1899, when the Atlin placers reached their peak
output. Other important placer-gold camps were established at Goldstream, Fort
Steele, Rock Creek, Omineca River, and Quesnel River, The last important strike
was made on Cedar Creek in 1921, and coarse gold was found on Squaw Creek in
1927 and on Wheaton Creek in 1932.

Mining in the old placer camps revived during the 1930’s under the stimulus
of an increase in the price of fine gold from $20.67 per ounce to $35 per ounce in
United States funds. Since World War II, placer-mining declined under conditions
of steadily rising costs and a fixed price for gold but is showing signs of revival in
response to a freely floating gold price since 1972, Since 1858, more than 163 114-
000 grams valued at $98.1 million has been recovered.

A substantial part of the production, including much of the gold recovered
from the Fraser River upstream from Yale (in the present New Westminster, Kam-
toops, and Lillooet Mining Divisions) and much of the early Cariboo production,
was mined before the original organization of the Department of Mines in 1874,
Consequently, the amounts recorded are based on early estimates and cannot be
accurately assigned to individual mining divisions.

-The first year of production for major placer-producing mining divisions was
Atlin, 1898; Cariboo, 1859; Liard, 1873; Lillooet, 1858; Omineca, 1869.

In 1965, changes were made in the allocation of placer gold in the New West-
minsfer and Similkameen Mining Divisions and “not assigned,” to reconcile those
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figures with data incorporated in Bulletin 28, Placer Gold Production of British
Columbia. See Tables 3-1, 3-3, 3-6, and 3-7A.

Granules—Rock chips used for bird grits, exposed aggregate, roofing, stucco,
dash, terrazzo, etc., have been produced in constantly increasing quantities since
1930. Plants operate in Burnaby and near Grand Forks, Sirdar, Vananda, and
Armstrong. See Tables 3-1, 3-3, and 3-7D.

Gypsum and gypsite—Production of gypsum and gypsite has been recorded
since 1911. Between 1925 and 1956, more than 907 000 tonnes were shipped from
Falkland and some was quarried near Cranbrook and Windermere. Since 1956,
nearly all production has come from Windermere. See Tables 3-1, 3-3, and 3-7D.

Hydromagnesite—Small shipments of hydromagnesite were made from Atlin
between 1904 and 1916 and from Clinton in 1921. See Tables 3-1 and 3-7D.

Indium—Production of indium as a by-product of zinc-refining at the Trail
smelter began in 1942, Production figures have not been disclosed since 1958.

Iron—Iron ore was produced in small quantities as early as 1885, commonly
under special circumstances or as test shipment. Steady production started in 1951
with shipments of magnetite concentrates to Japan from Vancouver and Texada
Islands,

Most of the known iron-ore deposits are magnetite, and occur in the coastal
area. On the average they are low in grade and need to be concentrated. Producing
mines have operated on Texada Island, at Benson Lake and Zeballos on Vancouver
Island, and at Tasu and Jedway on Morseby Island. At Texada Island copper was
a by-product of iron-mining, and in the Coast Copper mine at Benson Lake iron was
a by-product of copper-mining. The latest operation, and to date the largest, is
that of Wesfrob Mines Limited at Tasu, begun at the end of 1967; copper is
produced as a by-product.

From January 1961 to August 1972, calcined iron sulphide from the tailings
of the Sullivan mine was used for making pig iron at Kimberley. This was the first
manufacture of pig iron in British Columbia. The iron occurs as pyrrhotite and
pyrite in the lead-zinc ore of the Sullivan mine. In the process of milling, the lead
and zinc minerals are separated for shipment to the Trail smelter, and the iron
sulphides are separated from the waste rock. Over the years a stockpile has been
built containing a reserve of about 18 million tonnes of iron ore.

The sulphur was removed in making pig iron and was converted to sulphuric
acid, which was used in making fertilizer. A plant built at Kimberley converted the
pig iron to steel, and a fabricating plant was acquired in Vancouver. The iron
smelter at Kimberley closed in August 1972. The entire production, credited to the
Fort Steele Mining Division in Table 3-7C, is of calcine. See Tables 3-1, 3-3, 3-6,
and 3-7C. ’

Iron oxidée—Iron oxide, ochre, and bog iron were mined as carly as 1918 from
several occurrences, but mainly from limonite deposits north of Squamish. None
has been produced since 1950. See Tables 3-1 and 3-7D.

Jade (nephrite)—Production of jade (nephrite) has been recorded only since
1959 despite there being several years of significant production prior to that date.
The jade is recovered from bedrock occurrences on Mount Ogden and near Dease
Lake and as allavial boulders from the Fraser River; the Bridge River and its
tributaries, Marshall, Hell, and Cadwallader Creeks; O'Ne-ell, Ogden, Kwanika,
and Wheaton Creeks. See Tables 3-1, 3-3, and 3-7D. :

Lead—1 ead was the most valuable single commodity for many years, but it
was surpassed in value of annual production by zinc in 1950, by copper in 1966,
by molybdenum in 1969, and in total production by zinc in 1966. Lead and zinc



82 MINES AND PETROLEUM RESOURCES REPORT, 1577

usually occur together in nature although not necessarily in equal amounts in a single
deposit. Zinc is the more abundant metal, but lead ore usually is more valuable
than zine ore because it contains more silver as a by-product. For a long time British
Columbia produced almost all of Canada’s lead, but now produces about 28 per
cent of the total. Most of the concentrated ore is smelted and the metal refined at
Trail, but some concentrate is shipped to American smelters.

Almost all of British Columbia’s lead comes from the southeastern part of
the Province. The Sullivan mine at Kimberley is now producing about 87 per cent
of the Province’s lead and has produced about 86 per cent of the grand total. This
is one of the largest mines in the world and supports the great metallurgical works
at Trail. Other mines are at Pend-d’Oreille River, North Kootenay Lake, Slocan,
southwestern British Columbia, and Vancouver Island. In northwestern British
Columbia less important parts of the total output have come from Tulsequah, the
Premier mine, and several small nlines in the general region of Hazelton, See Table
3-12 for the current lead producers.

A small amount of high-grade lead ore is shipped directly to the smelter, but
most of the ore is concentrated by flotation and the zinc content is separated from
the lead. All output from the Sullivan and other mines in British Columbia owned
by Cominco Lid. goes to the Trail smelter, but part of the output of other mines
goes to American smelters. Lead was first produced in 1887, and the total produc-
tion amounts to approximately 7.8 million tonnes.

In 1958, revisions were made in some yearly totals for lead to adjust them for
recovery of lead from slag treated at the Trail smelter. See Tables 3-1, 3-3, 3-6,
and 3-7B.

Limestone—Besides being used for flux and granules (where it is recorded
separately), limestone is used in agriculture, cement manufacture, the pulp and
paper industry, and for making lime. It has been produced since 1886. Quarries
now operate at Cobble Hill, near Prince George, at Kamloops, and on the north
end of Texada Island. See Tables 3-1, 3-3, and 3-7E.

Magnesium—In 1941 and 1942, Cominco Ltd. produced magnesium from
magnesite mined from a large deposit at Marysville. See Tables 3-1 and 3-7C,

Magnesium sulphate—Magnesium sulphate was recovered in minor amounts
at various times between 1915 and 1942 from small alkali lakes near Basque,
Clinton, and Osoycos. See Tables 3-1 and 3-7D.

Manganese—From 1918 to 1920, manganese ore was shipped from a bog
deposit near Kaslo and from Hill 60 near Cowichan Lake, and in 1956 a tést
shipment was made from Olalla. See Tables 3-1 and 3-7C.

Mercury—Mercury was first produced near Savona in 1895. Since then
small amounts have been recovered from the same area and from the Bridge River
district. The main production to date was between 1940 and 1944 from the Pinchi
Lake and Takla mines near Fort St. James. In 1968 the Pinchi Lake mine
reopened and continued in operation until 1975 when it closed because of market
sitnations. See Tables 3-1 and 3-7C.

Mica—No sheet mica has been produced commercially in British Columbia,
Between 1932 and 1961, small amounts of mica schist for grinding were mined
near Albreda, Armstrong, Oliver, Prince Rupert, and Sicamous. See Tables 3-1
and 3-7D.

Molybdenum—Molybdenum ore in small amounts was produced from high~
grade deposits between 1914 and 1918, Recently, mining of large low-grade
molybdenum and copper-molybdenum deposits has increased production to the
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point that molybdenum now ranks second in importance in annual value of metals
produced in British Columbia. The upswing began when the Bethlehem mine
recovered by-product molybdenum from 1964 and 1966. In 1965 the Endako
and Boss Mountain mines, followed by the Coxey in 1966, and British Columbia
Molybdenum mine in 1967, all began operations as straight molybdenum pro-
ducers. The Boss Mountain mine closed in 1971 and reopened late in 1973. The
Coxey and British Columbia Molybdenum mines closed in 1971 and 1972 re-
spectively. In 1970 the Brenda Mine, a combined copper-molybdenum producer,
started operating, and Island Copper in 1971, and Lornex in 1972, while Gibraltar
ceased molybdenum production in 1975 but re-<commenced in 1977, See Tables
3-1, 3-3, 3-6, and 3-7C.

Natro-alunite—In 1912 and, 1913, 363 tonnes of natro-alunite were mined
from a small low-grade deposit at Kyuquot Sound. There has been no subsequent
production. See Tables 3-1 and 3-7D.

Natural gas—Commercial production of natural gas began in 1954 to supply
the community of Fort St. John. In 1957 the gas plant at Taylor and the pipeline
to serve British Columbia and the northwestern United States was completed. The
daily average volume of production in 1975 was 1.14 billion cubic feet. In 1976
there were 73 gas-fields producing both associated and non-associated gas, of which
the Yoyo, Clarke Lake, and Sierra were the most productive.

The production shown in Tables 3-1, 3-3, 3-7A, and 4-16, is the total amount
sold of residential gas from processing plants plus dry and associated gas from the
gas-gathering system; that is, the quantity delivered to the main transmission-line.
The quantity is net after deducting gas used on leases, metering difference, and gas
used or lost in the cleaning plant. The quantity is reported as millions of cubic
metres at standard conditions (99.2 kPa, (kilopascals) pressure, 15°C temperature,
up to and including the year 1960, and thereafter 101.3 kPa pressure, 15°C tem-
perature).

Full details of gross well output, other production, delivery, and sales are
given in the tables in chapter 4.

Nickel—One mine, the Pride of Emory near Hope, shipped nickel ore in 1936
and 1937 and began continuous production in 1958. From 1960 to 1974, bulk
copper and nickel concentrates have been shipped to Japan and Alberta respec-
tively for smelting. The mine closed in August 1974. See Tables 3-1, 3-3, and
3-7C.

Paltadium—Palladium was recovered in 1928, 1929, and 1930 as a by-
product of the Trail refinery and is presumed to have originated in copper con-
centrates shipped to the smelter from the Copper Mountain mine. See Tables 3-1
and 3-7C.

Perlite—In 1953 a test shipment of 1 009 tonnes was made from a quarry on
Frangois Lake. There has been no further production. See Tables 3-1 and 3-7D.

Petroleum, crude—See Crude oil.

Phosphate rock—Between 1927 and 1933, Cominco Ltd. produced 3485
tonnes of phosphate rock for test purposes, but the grade proved to be too low for
commercial use. More test shipments were made in 1964, but there has been no
commercial production. See Tables 3-1 and 3-7D.

Platinum-Platinum has been produced intermittently from placer streams in
small amounts since 1887, mostly from the Tulameen and Similkameen Rivers.
Placer platinum also has been recovered from Pine, Thibert, McConnell, Rainbow,
Tranquille, Rock, and Government Creeks; from Quesnel, Fraser, Cottonwood,
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Peace, and Coquihalla Rivers; and from beach placers on Graham Island. Some
platinum recovered between 1928 and 1930 as a by-product at the Trail refinery
is presumed to have originated in copper concentrates shipped to the smelter from
the Copper Mountain mine.  See Tables 3-1, 3-3, and 3-7C.

Propane—Propane is recovered from gas-processing plants at Taylor and
Boundary Lake, and at oil refineries. See Tables 3-1, 3-3, 3-7A, and 4-16.

Rhenium—Rhenium occurs in significant quantities only with molybdenite
associated with porphyry copper deposits. It was first produced in 1972 by the
Island Copper Mine and is extracted as rhenium oxide from fumes produced during
roasting of the molybdenite concentrate.

Rock—Production of rubble, riprap, and crushed rock has been recorded since
1909. See Tables 3-1, 3-3, and 3-7E.

Sand and gravel—Sand and gravel are used as aggregate in concrete work.
The output varies from year to year according to the level of activity in the con-
struction industry. See Tables 3-1, 3-3, and 3-7E.

Selenium—The only recorded production of selenium, 332 kilograms, was in
1931 from the refining of blister copper from the Anyox smeiter, See Tables 3-1
and 3-7C.

Silver—Silver is recovered from silver ores or as a by-product of other ores.
Most of it is refined in Trail, and some is exported in concentrated ores of copper,
lead, and zinc to American and Japanese smelters, Silver bullion was produced by
the Torbrit mine from 1949 to 1959.

Invariably some silver is associated with galena, so that even low-grade lead
ores, if mined in quantity, produce a significant amount of silver. Some silver is
recovered from gold-ores and some from copper ores, and although the silver in
such ores is usually no more than a fraction of an ounce per ton, even that amount
is important in a large-tonnage operation,

Production of silver began in 1887 from silver-copper and silver-lead ores in
the Kootenays and has continued in this area to the present.  Now, most of the silver
is a by-product of lead-zinc ores and nearly all is refined at Trail, although some is
exported with concentrates to American and Japanese smelters. Today the greatest
single source of silver is the Sullivan mine, which has been in production since 1900.
By 1974 the Sullivan mine has accounted for 47 per cent of the total silver produc-
tion of the Province. A significant total amount is contributed by the Lynx,
Lornex, Warman, Istand Copper, Homn Silver, Silmonac and Granduc mines. Table
3-12 details the current silver production. The only steady producer that is strictly
a silver mine is the Highland Bell mine at Beaverdell, in operation since 1922. A
former important mine, the Premier near Stewart, produced more than 1.3 million
kilograms of silver between 1918 and 1968. See Tables 3-1, 3-3, 3-6, and 3-7B.

Sodium carbonate—Sodium carbonate was recovered between 1921 and 1949
from alkali lakes in the Clinton area and around Kamloops. There has been no
further production. See Tables 3-1 and 3-7D.

Stone (see Building-stone)—Cut stone for building purposes is prepared from
rock produced at quarries in various parts of the Province when required. Two of
the most productive quarries have operated on Haddington and Nelson Islands.
See Tables 3-1, 3-3, and 3-7E.

Structural materials—In Table 3-7E the value of $5,972,171 for unclassified
materials is the total for structural materials in the period 1886-1919 that cannot
be allotted to particular classes of structural materials or assigned to mining divi-
sions, and includes $726,323 shown against 1896 in Table 3-2 that includes unclas-
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sified structural materials in that and previous years not assignable to particular
years. The figure $3,180,828 in Table 3-7E under “Other Clay Products™ is the
value in the period 1886-1910 that cannot be allotted to particular clay products
or assigned to mining divisions. See Tables 3-1, 3-2, 3-3, 3-7A, and 3-7E.

Sulphur—The production of sulphur has been recorded since 1916. From
1916 to 1927 the amounts include the sulphur content of pyrite shipped. From
1928 the amounts include the estimated sulphur content of pyrite shipped, plus the
sulphur contained in sulphuric acid made from waste smelter gases. The sulphur
content of pyrrhotite roasted at the Kimberley fertilizer plant is inclnded since 1953,
Since 1958, elemental sulphur recovered from the Canadian Occidental Petroleum
Ltd. plant at Taylor has been included. See Tables 3-1, 3-3, and 3-7D.

Tale—Between 1916 and 1936, talc was quarried at Leech River and at
Anderson Lake to make dust for asphalt roofing. There has been no production
since 1936, See Tables 3-1 and 3-7G.

Tin—Tin, as cassiterite, is a by-product of the Sullivan mine, where it has been
produced since 1941, Tin is also produced in a lead-tin alloy at the Trail smelter.
See Tables 3-1, 3-3, and 3-7C.

Tungsten—Tungsten, very largely as scheelite concentrates, was produced
from 1937 to 1958, first from the Columbia Tungstens (Hardscrabble) mine in the
Cariboo in 1937 and during World War II from the Red Rose mine near Hazelton
and the Emerald mine near Salmo. The Red Rose closed in 1954 and the Emerald
in 1958. Small amounts of scheelite have been produced from the Bridge River,
Revelstoke, and other areas where demand was high. In 1970, production began
from the Invincible mine near Salmo, which closed in 1973.

A very small amount of wolframite came from Boulder Creek near Atlin. See
Tables 3-1, 3-3, and 3-7C.

Volcanic ash—The only recorded production of volcanic ash is 27 tonnes from
the Cariboo Mining Division in 1954. See Table 3-7D.

Zinc—Zinc was first produced in 1905. For many years lead was the most
valuable single metal, 'w'but in 1950 the annual value of production of zihc surpassed
that of lead and in 1966 the total value of copper production exceeded that of zinc.
In 1977 the production of zinc is exceeded by that of copper, molybdenum, asbestos,
coal, crude oil, and natural gas. Zinc is invariably associated with lead, and most
ores are mined for their combined values in zinc, lead, and silver, and rarely for their
zinc content alone. Some zinc ores contain a valuable amount of gold, and zinc is as-
sociated with copper at Lynx mine. Modern practice is to concentrate and separate
the zinc mineral (sphalerite) from the lead mineral (galena). Most of the zinc
concentrates go to the zinc-recovery plant at Trail, are roasted, and are converted
electronically to refined metal. Usually some concentrates are shipped to American
or Japanese smelters,

About 85 per cent of the zinc that has been mined in British Columbia has
originated in southeastern British Columbia, at the Sullivan mine, and at mines
near Ainsworth, Invermere, Moyie Lake, Riondel, Salmo, Slotan, and Spillima-
cheen. Other production has come from mines at Portland Canal and Tulsequah
and is coming from Buttle Lake and Callaghan Creek. The greatest zinc mine is
the Sullivan, which has contributed about 73 per cent of the total zinc production
of the Province. See Table 3-12 for details of current zinc producers.

Records for the period 1905 to 1908 show shipments totalling 17 096 tonnes
of zinc ore and zinc concentrates of unstated zinc content. In 1918, revisions were
made to some yearly totals for zinc to adjust them for recovery of zinc from slag
treated at the Trail smelter. See Tables 3-1, 3-3, 3-6, and 3-7B.
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Prices Used inW aluing Production of Gold, Silver, Copper,

Lead, Zinc, and Coal

Year Gold, Sitver, Copper Lead Zine Coal
3/ $/8 $/t
0.66457 | 0.01801 N.Y, 2.92
v 01593, 0! 2.90

. 0163 o 294

- 01716 . 289

. 21650 ., 094 298

. 01995 . 338

e F = 3

» 01634 . X y 59

ot 1628, . 108 3.1

" 1858 o, 089 . 370

- o018 ; . 374

. 01675 X : 369

. 01518 092 X 378

. 0006 600 136 240 3.80

. 02487 550 o 74 77 3.84

. 02956 543 147 ass 5.50

S SN SR N A
" 01914 . 276 o090 087 . 530

R SN FEEENE R
- 02040 287 . sl o 19 o 5.39

o o2 310 A73Llond. | 174 Lond. 533

" 01997 o 304 o 140, 163, 53

" 01812 ., 285 a6 o 137 530

- 01870 .. 31 0 01 o 21 . 519

S EEE TR R R
» " am 060 056 4.80
75459 01018 . ‘141 Lond 047 053 4.45
11095 | opa n A B = B I ¢ B v
1.13140 02083 .. an o 069 068 4.35
1.12626 01451 o, 209 086 . oo 4.66
1.12497 01443 . 88 o a3 o 108 4.68
1.13108 01398 .. 220 . 018 068 . 4.42
1.16195 01302 . 223 0 070 o 088 . 443
1.23782 01230 . 22, 078, 015, 4.70
1.23782 01230 .. 2 074, 015, 4.57
1.23782 01324 222 o074, 075, 4.55
1237182 01455 . 250 083 088 . 4.60
123782 01383 . 265 099 095 o 4.68
1237182 01511 . 2717 d10 14z 4.67
118156 02639 g2 D 149 an o 5.16
1.12529 02315 aso 301 248 o 5.64
1.12529 02411 Mont. 4B Us 298 ) 307 | 671
1.15744 D2/TUS, A40 34808 | m2US. 7.18
122335 02503 517 319 332, 7.09
1.18477 03040, 611 A06 439 ,, 712
1.10182 02674 . 685 355 350 7.65
1.10665 02693 60 292 235 0 758
1.09530 05668 . 642 302 230 . 172
1.10986 w5 844 329 267 7.43
1.10729 02873 ., 877 ., 347 ,, 293, 7.26
1.07867 027199 54 310 246 745
1.09250 e 516 . 250 221 221
1.07932 02812 7 &1 257 0 242 8.74
1.09153 02850 . 60 256 217 7.32
14 0012 o 60 . 213 7 258 £.16
1.20278 0370 o sz 2 0, .19
1.21371 04436 . 676 . 265 2% 208
1213711 04484 31 33 . 323 7.65
121307 04481 846 380 o 355 0 795
121242 04479 1176 350 344 802
1.21403 05373 o, 125 333 320 8.54
121242 07328 1195 321 . 312 o 872
121178 DRI9E 1470 . 354 347 0 882
117545 05 . 1.2942 350 . 353 o 8.16
1.13622 05014 ., 10302 308 . 350 1106
1.84934 05348 . 9892 328 T 12.08
313185 o5t 1.8352 350 455 1271
. 154532 1.8842 222 7672 1993
5204662 155602 12832 3462 8082 35.53
2035142 135712 1.4382 3842 6152 30.63
529072 .157072 13982 3412 5912 39.04

1 See page 74 for detailed explanation.
2 See page 75 for explanation.
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Table 3-1—Mineral Production: Total to Date, Past Year, and Latest Year
Total Quan- Total Value Quantity, Value, Quantity, Value,
Productsl tity to Date? to Date 1976 1976 1977 1977
Metals $ § $
Antimony ... kg 26 680 193 25,240,422 447 001 1,636,871 596 207 2,519,739
Bismuth .. _ kg 3 233079 15,833,233 20 261 226 462 18 540 187,612
Cadmium .. 20228 782 85,803,905 356 422 1,530,800 | 320711 1,720,051
Chromite ... 722 32,295
Cobalt ____ - 114 484 376,661 -
copper ... —. kgl 3673755747 | 3,672,412,883 |263 618 197 378,984,941 |275224 115 | 384,736,661
Gold— .
placer . . g 163 144 188 98,169,877 26 064 115,613 46 170 289,075
lode, fine g 562930 415 636,855,059 5393477 21,761,502 5906 336 31,301,931
Iron concentrates ...t 32 481 539 331,581,018 | 1255277 14,760,526 445 317 7,362,345
Lead — __ ______kg} 7754868350 | 1,564,922386 | 85407 582 32,796,533 | 78 172 646 42 316,293
Magnesium ... .. ___Kg 92 819 R 88,184 _ N
Manganese ——n ¢ 1564 32,668
Mercury® . Kg 1891974 10,447,358
Molybdenum __._ kg | 147123656 | 704628422 | 14 088 686 94,109,138 | 15521 970 | 142,057,947
Nickel .. kg 23 337783 51,698,754 : -
Palladium . . g 23 296 30,462
Platinum . g 43 762 135,008 | -
Selendum .. kg 332 1,389 | — -
silver . £ (16 643 414 639 525,668,696 [239 720 882 32,532,836 |241 503 007 37,934,098
Tin kg 9 156 739 21,668,095 102 262 712,912 187 478 1,912,300
Tungsten (WOg) ... kg 9 090 002 48 068,016 . - .
Zinc T 326 579 634 | 1,816,323,919 106 498 987 65,499,108 [103 780 228 61,301,001
Others . 57688222 | ... .. 2,083,161 | — 397,654
Totals 9,667,706,932 | —. .. 646,750,403 | | 714,036,707
Industrial Minerals
Arsenious oxide . __Kg 9 986 428 273,201 .
Asbestos .t 1 440 838 414,910,728 70433 49,727,296 97033 69,719,205
Bentenite .. t 718 16,858
Fluxes ... .t 3910 452 8,349,544 11378 33,263 28 624 95,461
Granules .. t 570711 12,772,836 31476 1,219,884 29551 1,238,485
Gypsum and gypsite & 6786 488 27,513,372 556 134 4,434,471 653 126 2,357,488
Hydromagnesite ... . t 2044 27,536
Iron oxide and ochre .t 16 427 155,050
Jade ks 1391494 4,063,317 483 796 1,535,030 266 621 825,523
Magnesium sulphate .t 12 604 254 352
Micg kg 5815 954 185,818
Natro-alunite t 474 9,398 E
Perlite —___________ _t 1009 11,120
Phosphate rock 3485 16,894 -
Sodium carbonpate ...t 9 518 118,983
Sulphur . .. & 8 370 082 121,151,453 231 704 4,296,189 248 892 3,873,206
Talc t 984 34,871
Others 9,755,489 | o 671,009 1,067,277
Totals 599,620,820 | —(— 52,917,142 79,186,645
Structural Materials
Cement .o ot 17 806 479 416,577,045 846 548 34,973,746 909 522 42,705,320
Clay products oo | 119641440 | 6,995,917 | ... . 4,909,799
Lime and limestone ... t| 83,854,353 | 2173831 5,610,063 | 2231166 5,861,614
Rubble, riprap, crushed
f (. S —— ) 88,728 618 | 2485215 5205973 | 2464 503 7,309 536
Sand and gravel — . _.t| e 525,618,347 | 36 073 618 48,138,635 | 53994 528 | 54,809,121
Building-stone —t 1057712 9,333,020 657 14,314 4535 55,602
Mot assigned | - 5972170 | e -
Totals — . | 1aeTa904 | 100,938,648 | . | 115,650,992
Coal .
Coal—sold and wsed 1] 180799 139 | 1,935,327,745 | 7537695 | 298,683,679 | 8424 181 | 328,846,883
Petroleum and Natural Gas
Crudeoil . _m3] 46332056 | 995,544,542 | 2367450 [ 116,595,050 | 2200303 | 132,859,085
Field condensate —______m3 193 296 5,523,980 18 309 501,711 24 465 1,477,248
Plant condensate .. m3 2948 410 30,908,013 167 576 7,198,957 180 267 9,751,058
Natural gas to pipeline108m3 | 117 674443 | 1,348,244,478 | 8799508 | 287,997,059 | B 895663 | 396,601,354
Butane . .. 32 1439079 14,774,825 109 781 4,591,832 111 357 5,358,167
Propane __ . o _m3 1137 636 11,837,475 88 195 3,688,955 21297 4,392,944
Totals — iy - JR—— 2,406,833,313 § 420973564 | .| 550,439,856
Grand totals ______ | _ . |15,859,213.804 | ... 1,520263,436 | .. . |1,788,161,083

1. See notes on individual preducts listed alphabetically on pages 76 to 85,
2 See page 12 for conversion table to old system,
3 From 1958, excludes production which is confidential.
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Table 3-2—Total Value of Mineral Production, 1836-1977

Petroleum
Industrial Structurat
Year Metals Minerals Materials Coal Na tu'k.:llGas Total

$ $ $ $ $
183686 . { 52,808,750 43,650 | 10,758,565 63,610,965
.8 729,381 22,168 ! 1,991,
1888____ 745,794 46,432 1,467,903 2,260,129
1e9_ 00 685,512 77,517 1,739,490 2,502,519
180 572,884 75,201 2,034,420 - 2,682,505
89 47,136 | . 79,475 3,087,291 3,613,902
ft T 511,075 129,234 2,479,005 3,119,314
1893 659,969 2,934,882 - 3,594,851
1894, S 1,191,728 3,038,859 4,230,587
1895 2,834,629 " 2,824,687 5,659,316
1896 4,973,769 726,323 2,693,961 8,394,053
1897. e 7,575,262 150,000 2,734,522 10,459,784
1893. 7,176,870 150,000 3,582,595 10,909,465
1899 8,107,509 200,000 4,126,803 e 12,434,312
1900 11,360,546 250,000 4,744,530 16,355,076
1901 | 14258255 400,000 5,016,298 19,674,853
1902 12,163,561 450,000 4,812,257 e 17,445,818
1903 12,640,083 | _____ 525,000 4,332,207 17,497,380
1904, 13,424,755 2,400 575,000 4,953,024 18,955,179
1905 16,289,165 660,800 [ 5,511,861 22,461,826
1906. | 18,449,602 982,900 5,548,044 24,980,546
1907 17,101,305 1,149,400 1,631,713 25,388,418
1908 15,227,951 1,200,000 7,356,866 T 23,784,857
1909 — | 14,868,141 1,270,559 8,574,884 24,513,584
1910 | 13,768,731 ,500,000 | 11,108,335 . 26,377,066
pL 7 | — 11,880,062 46,345 3,500,917 8,071,747 23,499,071
1912 18,218,265 17,500 3436222 | 10,786,812 32,458,800
1913 17,701,432 46,446 3,249,605 9,197,460 30,194,543
1914 —| 1sm0m7 51,810 2,794,107 7,745,847 26,382,491
1915 20,765,212 133,114 1,505,235 7,114,178 29,521,739
1916 32,092,648 150,718 1,247,912 8,900,675 42,391,953
1917 27,299,934 174,107 1,097,900 8,484,343 37,056,284
1918 | 27957302 281,131 783280 | 12,833,994 41,855,707
1919, —| 20,058,217 289,426 980,790 | 11,975,671 - 33,304,104
1920, 19,687,532 508,601 1,962,824 | 13,450,169 S 35,609,126
1921 _| 13,160,417 330,303 1,808,392 | 12,836,013 - 28,135,325
1922 _ 19,605,401 251,922 2,469,967 | 12,880,060 35,207,350
1923 | 25,769,215 140,409 2,742,388 | 12,678,548 - 41,330,560
1924 35,959,566 116,932 2,764,013 9,911,935 48,752,446
1925 _ 46,480,742 101,319 2,766,838 | 12,168,905 61,517,804
1926_. 51,867,792 223,748 3,335,885 | 11,650,180 —_— 67,077,605
1927 - | 45134289 431,729 2,879,160 | 12,269,135 60,720,313
1928 48,640,138 544,192 3,400,142 | 12,633,510 _ 65,227,002
1929 52,808,345 807,502 3,820,732 | 11,256,260 68,689,839
1930_... | 41,78%3%0 457,225 4,085,105 9,435,650 — 55,763,360
1931 23,510,469 480,319 1,538,519 7,684,155 35,233,462
1932 20,129,869 447495 1,705,708 6,523,644 28,806,716
1933 25,771,723 460,683 1,025,586 5375171 32,639,163
1934__ 35,177,224 486,554 1,018,719 5,725,133 42,407,630
1938 42,006,618 543,583 1,238,718 5,048,864 48,837,783
1936 45,889,944 724,362 1,796,677 5,722,502 54,133,485
1937 65,224,245 976,171 2,098,339 6,139,920 74,438,675
1938 55,959,713 916,841 1,974,976 5,565,069 - . 64,416,599
1939_ 36,216,049 1,381,720 1,832,464 6,280,956 S 65,711,189
1940 64,332,166 1,073,023 2,534,840 7,088,265 — 75,028,294
1941 . | es807630 1,253,561 2,845,262 1,660,000 77,566,453
1942 . | 63,626,140 1,434,382 3,173,635 8,237,172 76,471,329
1943 | 55005394 1,378,337 3,025,255 7,742,030 — e 67,151,016
1944 b 42,095,013 1,419,248 3,010,088 8,217,966 JU— 54,742,315
1945 50,673,592 1,497,720 3,401,279 6,454,360 — 62,026,901
1946. 58,834,747 1,783,010 5,199,563 6,732,470 72,549,790
1947 | 95729,87 2215972 5,896,803 8,680,440 112,583,082
1948 .| 124,091,753 2,358,877 8,968,222 9,765,395 145,184,247
w4 | 110219917 2,500,799 9,955,790 | 10,549,924 133,226,430
1950 | 117,166,836 2,462,340 10,246,939 | 10,119,303 139,995,418
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Table 3-2—Total Value of Mineral Production, 1836-1977—Continued

" Petroleum
Industrial Structural
Year Metals s . Coal and Total
Minerals Materials Natural Gas
$ $ $ ) $ $

1950 | 153598411 2,493 840 10,606,048 10,169,617 176,367,916
1952 0000 | 147,857,523 2,181,464 11,596,961 9,729,739 171,365,687
1953 . | 126,755,705 3,002,673 13,555,038 9,528,279 - 152,841,695
1984 | 123,834,286 5,504,114 14,395,174 9,154,544 6,545 152,894,663
1955 .. | 142,609,308 6,939,450 15,299,254 8,986,501 18,610 173,853,360
1956 .. | 149,441246 9,172,792 20,573,631 9,346,518 319,465 188,853,652
1957 .. | 125353920 11,474,050 25,626,939 7,340,339 1,197,581 170,992,829
1958 ] 1,251,112 9,958,768 19,999,576 5,937,860 4,806,233 144,953,549
1959__ 105,076,530 12,110,286 19,025,209 5,472,064 5,967,128 147,651,217
1960__ 130,204,373 13,762,102 18,829,989 5,242,223 9,226,646 177,365,333
961 .. .| 128565774 12,948,308 19,878,921 6,802,134 11,612,184 179,307,321
M6z .| 159,627,293 14,304,214 21,366,265 6,133,986 27,939,726 229,371,484
W63 | 172,852 866 16,510,898 23,882,190 6,237,997 36,379,636 255,863,587
1964 | 180,926,319 16,989,469 26,428,939 6,327,678 36,466,753 267,139,168
1965 e | 177,101,733 20,409,649 32,325,714 6,713,590 44,101,662 280,652,148
1966 e ,664, 22,865,324 43,780,272 6,196,219 54,274,187 335,780,005
Moer | 235,865,318 29,364,063 44,011,488 7,045,341 096, 383,382,498
1968. 250,912,026 26,056,782 45,180,476 7,588,989 75,281,215 405,028,488
1969. 294,881,114 20,492,943 55,441,528 6,817,153 86,756,009 464,388,749
1970 309,981,470 22,020,359 46,104,071 19,559,669 90,974,467 488,640,036
1911 ] 301059951 21,909,767 49,940,333 45,801,936 99,251,158 527,963,145
1972 . | 372,032,710 25,764,120 66,745,698 66,030,210 105,644,978 636,217,716
b1 7 - T — —[ 795,617,595 21,969,664 73,720,831 87,976,105 124,104,445 | 1,109,388,641
1974 e | 764,599,451 33,676,214 78,088,353 | 154,593,643 233,275,505 | 1,264,233,206
1975 | 586622368 48,667,602 90,928,011 | 317,111,744 320,719,474 | 1,364,049,199
1976 | 646,750,403 52,917,142 100,938,648 | 298,683,679 420,973,564 | 1,520,263,436
1977 e ] 714,036,707 79,186,645 115,650,992 | 328,846,883 550,439,856 | 1,788,161,083

Totals ... 599,620,820 | 1,249,724,994 [1,935,327,745 | 2,406,833,313 [15,859,213,804

9,667,706,932




Table 3-3—Mineral Production for the 10 Years, 1968-1977

1968 1969 1970 1971 1472
Description -
Quantity | Value Quantity Value Quantity l Value Quantity l Value Quantity Value
Metals 3 § $
Antimony kg 526 146 614,779 371999 508,476 320521 1,104,040 146 748 243,614 8 419,042
Bismuth ka 94 248 868,533 28 344 288,070 59 935 828,486 37431 388,674 42 556 324,617
Cadmium, kg 608 462 3,823 095 517 607 4,016,788 426 062 3,343,944 470 243 2,011,223 315 540 1,759,995
Cobalt kg 515 103,099 70 642 155,739
Copper kg| 73024 968 87,284,148 | 75937956 111,592,416 | 56329694 | 124,657,958 | 127286 040 | 131,037, 918 211 832 288 | 209,403,822
Gold-—placer 20 839 19,571 12 41 11,720 15272 14,185 55 4,64 21492 26,905
lode, fine 3 853 537 4,672,242 3654012 4,427,506 3 135 462 3,685,476 2668 3.031,844 3782 811 6,995,

Iron Concentrates - . -t 1940311 21,437,569 1 882 266 19,787,845 17104 650 17,391,883 1 750 738 18,153,612 1139 698 11,642,379
Lead kg| 105 053 971 32,782,257 | 95 286 815 33,693,539 | 97 448 607 096, 112 865 575 34,711,408 | 38 109 663 28,896,566
Molybdenum kg| 8980988 32,552, 722 | 12 064 350 47,999,442 | 14 186 706 52,561,795 9 926 694 ,954, 12719 391 437260,349

Nickel kg 1504 631 3 372,225 1351 304 3,396,208 1545927 4,703,320 1153 742 3,497,420 1469 851 4.601,4
Silver g 221 791 325 16,475.795 | 179 169 889 11,100,491 | 202 521 462 12,041,181 | 238 670 301 11,968, 215 420 498 11519660
Tin kg 162 472 497,885 130 828 470,1 119 619 421, 144 695 421,079 159 230 473,908
Tungsten (WO3) kg . 605 909 3,012,540 577 509 2,167,663
Zinc kg 135 803 161 43,550,181 | 134 565 200 46,639,024 | 125 005 208 44,111,055 | 138 549 629 49,745,789 121 719 968 47,172, 1804
Others s 2961024 | 10,949,453 e 10,020,179 | .. . 5,774,192 | 3.212,29‘.’
Totals 250,912,026 e | 294881104 | . [ 309,981,470 301,059,951 . | 372,032,770

Industrial Minerals

Asbestos 67 736 14,833,891 14,871,334 78 680 16,033,827 79032 17,800,406 9% 986 20,870,241
Fluxes (quartz, limestone) ... 38 337 157,679 81,917 33 24 258 G8,426 28 667 50246
Granules (qua.rtz limestone, gramte) 27430 436,928 654,701 26 524 519,192 33 W9 757,924
Gypsum and gypsite ..o 223 506 689,847 764,03 312 791 930,348 352272 1,087,196

Jade 22 233 105,670 42,635 6 09 196,33 110 551 2352
Sulphur 290 770 9,650,285 3,824,593 261 691 2,147,778 270 074 2,306,933
rs 182,482 253,731 . 217 285 S 447,362
Totals | 26,056,782 20492943 | e | 22,020,359 | e | 21,909,767 e 25,164,120

Structural Materials .

Cement t 595 439 13,634,166 721 744 16,604,688 546 025 13,485,549 822 329 21,629,385 808 230 21,014,112

Clay products [ 4,388.505 | ... . 4,550,5 [T 4,714.3 5,981,785 | .~ . .. ,263,7-
Lime and limestone - k| 1829684 3,337,277 1 734 420 3,237,082 1694 237 3,204,076 1650 658 3,037,222 1838 227 3,357,927
Rubble, riprap, and crushed rock ...t 3 071 430 3,524,439 3 407 875 4,456 211 2442 384 3,018,242 3327 758 3,670,583 3013 438 4,032,548
Sand and gravel .o t| 20562107 | 20271723 | 26428476 | 26,553,650 | 21006650 | 21,679387 | 26598612 | 25.612.396 | 31593921 | 33.076,196
Building-stone t 1 500 33,366 1975 39, 159 2249 2057 ;962 176 1,166
Totals 45,189,476 55,441,528 | 461040671 | .. . | 590540333 | . .. | 656,745,698

Coal
Sold and used t 870 180 7,588,989 773 226 6,817,155 2 398 635 19,559 669 4 141 4%6 45,801,936 5 466 846 66,030,210
Petroleum and Natural Gas

Crude oil 3521783 50,082 837 4023 815 58,176,213 4032 130 60,405,941 3999 185 66,471,856 3 788 849 63,166,717
Field condensate .. 8611 122,408 12 425 Y] 17 052 277,829 17331 ,181 6 619 2717069
Plant condensate ... 152 670 247,455 150 104 263278 150 489 253,009 177 137 203,287 161 854 327820
Natural gas deliver 6317544 24,531,445 7 218 831 21,897,585 678 29,804,411 7 685 055 31,946,372 9939 408 41,616,824
Butane 83 875 168,814 &6 385 133,613 49 074 98,772 50 560 101,822 54 2 106,533
Propane 63723 128,256 52 069 104,800 66 828 134.505 74 547 150,040 76 323 150,015
Totals e | 75,281 215 |  86.756.009 | ... - | 90,974 467 .| 99.251,158 | 105,644,978
Grand totals 405,028,488 e | 464,388,749 — | 488,640,036 cesarrnnreee | 036,217,776

|| 527,963,145

6

LL6T "LMOdHY SHEOMNOSHY WNITOULAd ANV STNIN



Table 3-3—Mirneral Production for the 10 Years, 1968-1977—Continued

1973 1974 1975 1976 1977
Description - - -
‘ Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value
Metals $ $ $ $ $
Antimony kg 753110 1, 192 118 221238 879,897 364 045 1,467,928 447 001 1, 636 871 596 207 2,519,739
Bismuth kg 1293 058 33711 680,771 19163 261,931 20 261 462 18 540 7,612
g:gmium :z 3?3 gg; 2,?.‘{_17 igg 195 979 532,096 320923 1,971,035 356 422 1, 530 1800 320711 1,720,051
alt g Lo J—— e v mnm PR e amnmn i e
Copper kg | 317603 055 | 582,803, 251 | 287 547 048 41, 258 497 599 | 331 693 850 | 363618197 | 378.984,941 | 375224115 384,736,661
Gold—placer g 119 156 "311,524 45 162 232,512 43 744 232,204 26 064 115,613 46 170 075
lode, fine g] 5784723 18,117,268 5001082 26,749,083 4 819 241 25 032,494 5393477 21,761,502 3 31,301,931
Tron CONCeMIates e ememeems t 1420 160 12,906 1306 930 12,742,227 1299 215 15,245,902 1255277 14,760,526 445 317 7,362,345
Lead kg| 84890924 30477936 | 55252602 23,333,016 | 70 603 483 24,450,158 | 85407 582 32,796,533 [ 78 172 646 42,316,293
Molybdenum kg{ 13 785 264 51,851,509 13 789 825 60,791,552 13 026 627 71,201,391 14 088 686 94,109,138 15 521970 | 142,057,947
Nickel kg 111922] 3,775,232 688 656 2351406 | . . . .| e —
Silver £ | 236 987 318 19,552,997 | 181 695 950 28,440,365 | 196 305 885 30,545,947 | 239 720 882 32,532.836 | 241 503 007 37,934,098
Tin kg 138 221 597,26, 143 816 1,150,722 3251 200,669 102 262 712,912 187 478 1,912,300
Tungsten (WO} o kB 640 378 224062 | .. o L] [ S R R B oo
Zinc kg ] 137 380 768 62,564,751 | 77733 732 59,582,753 | 99 668 230 80,572,872 105 498 987 65,499,108 | 103 780 228 61,301,001
Others 4,161,923 | e 4,488,138 | __ 3,695,987 .. 2,083,161 | _. 654
Y171 ———— | 795,617,596 .. | 764599451 . | 586,622,368 _ | 646,750,403 1 714036,707
Industrial Minerals ’
Asbestos t 98 852 21,102,892 83 403 27,398, 900 7% 778 37,849,741 40,727,296 97 033 69,729,205
Fluxes (quartz, limestone) - - 41 937 106,371 34 431 2 35914 174,824 33, 95,461
Granules (quartz, limestone, gramte) -1 31135 857,643 31 546 1,025, 615 33 316 1,144,968 1,238,485
Gypsum and gypsite oo e t 331 347 1,114,009 400 338 1,412,157 474 387 1,751,799 2,357,488
Jade kg 69 967 6,80 3510 18,61 110 437 414,123 825.523
Sulphur t 286 701 4,187,387 206 646 3,068,507 246 079 5,738,134 3,873,206
Others 94,5 - 546,373 1594, 011 1,067,277
Totals | - | 33,676,214 | 48,667,602 52,917,142 79,186,645
Structural Materials
Cement t 862 521 24,935,624 590 372 25,828,823 915293 | - 31,681,722 846 548 34,973,746 909 522 42,705,320
Clay products P 4,390, 6,615,128 | ... 6,593,18! e e 6995917 | _ 4,909,799
Lime and limestone e 1954 008 3,633,870 2097 %09 4,297,547 1976 415 4,349,800 2173831 5,610, 2231 166 5,861,614
Rubble, riprap, and cmshed rock , 257912 160,000 | 2691473 5,715,219 | 4 103 452 8,723,448 | 2485215 5,205,973 2 464 503 ,300,53
Sand and gravel ..o —ee. 30 811 402 35,379,590 | 31440 908 35,611,346 | 28 945 523 39 575457 | 36073618 48 138, '635 53 004 528 54,809,121
Building-stone 729 21, 45, 20,330 53 4 5 657 14, 55,6
Totals | 13,7083 | o 78,088,393 | ... | 90928011 - | 100,938,648 115,650,992
Coal
Sold and used t| 6924733 87,976,105 7757 440 | 154,593,643 8924 816 | 317,111,744 7537695 | 298.683.679 8424 181 | 328,846,883
Petroleum and Natural Gas )
Crude oil 3 368 902 68,306,032 3012501 ! 103,335,328 2 269 898 94,229,725 2367450 | 116,595 050 2 200 303
Field condensate o 20 114 407,307 16 561 "568.075 16 094 668,002 18 309 901, 00 303 132;339,‘035
Plant condensat m 180 088 222,463 178,534 924,549 185272 6,525,837 167 576 7,198, 957 9,751,058
Natural gas delivered to pipeline 109m3 10 789 269 54,762,105 9016996 | 128,018,726 9236489 | 214, 733 '528 8799 508 | 287,997,059 196,601,354
Butane 109 057 212,640 105 426 232,08 106 427 2,571,205 109 781 4,501,832 53587167
Propane m3 99 188 153,398 85 373 196,742 81975 1,085.087 88 195 3,688,955 4,392.044
Totals | 124,104,445 235,275,505 320,719,474 420,973,564 . | 550,439,856
Grand totals 1,109,388,641 1,264,233,206 | ... 1,364,049.199 | .. 1,520,263,436 |I1,788,161,()83
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Table 3-d—Comparison of Total Quantity and Value of Production,
and Quantity and Value of Production Paid for to Mines

1977 1977
Total Production Production Paid for to Mines
Metals
Quantity Value Quantity Value
. 3 $
Antimony kg 596 207 2,519,739
Bismuth kg 18 540 187,612
Cadmiuvm kg 320 711 1,720,051 70 540 248,684
Copper kg| 275224 115 384,736,661 274943 822 262,762,303
Gold—placer B 46 170 289,075 46 170 289,075
lode, fine g 5 906 336 31,301,931 5 837723 23,082,157
Iron Concentrates t 445 317 7,362,345 423 554 7,070,302
Lead kg 78 172 646 42,316,293 75032015 31,949,182
Molybdenum £E 15 521 970 142,057,947 15 521 970 140,979,668
Silver g 241 503 007 37,934,098 212 101 839 900,843
Tin kg 187 478 1,912,300 177 009 1,702,740
Zing kg 103 780 228 61,301,001 90 226 070 38,677,945
OQthers 397,654 e 63,
Totals 714,036,707 [N 532,726,585

Nors—For metals, the total quantity and value of production include the quantities paid for to the mines,

and the smelter and refining production that can be attributed to the mines but is not paid for.

The quantity

and value paid for to the mines, excluding outward transportation costs, smelting and refining costs, penalties

and deductions, are shown separately for comparative purposes.



MINERAL RESOURCE STATISTICS S5
Table 3-5—Exploration and Development Expenditures, 1974-1977
Physical | S | Mmoo
¢ on, an,
Work Qverhead, Equipment, Totals
ahd Surveys | Land Costs, | Other Capital
Etc. Costs
A. Exploration on Undeclared Mines
Metal mines— $ 5 3
1974 18,773,326 6,525,878 128,144 25.427.348
1975 16,366,152 5,298,367 442,327 22,106,846
1976 20,437,180 6,365,331 381,416 | 27.183.927
1977 19,097,09% 6,974,231 06,059 26,177,389
Coal mines—
1974 3,450,746 884,849 18,958 4,354,553
1975 9,955,507 3,057,843 [V 13,013,350
1976 9,234,269 3,678,893 — 12,913,162
1977 14,741,425 797,788 J—— 19, 539 213
Others—
1974 M 42,706 11,134 — 53,840
197% 90,025 35,679 JUUTOR 125,704
1976 73,453 47,760 [ 121,213
1977 327,113 9,860 222,092 559,065
Totals— :
1974, — 22,265,778 7,421,861 147,102 29,835,741
197% 26,411,684 8,391,889 442 327 35,245,900
1976. 29,744 10,091,984 318,416 40,218,302
1977 34,165,637 11,781,879 328,151 | 46,275,667
B, Exploration on Declared or Operating Mines
Metal mines—
1974 2,652,243 762,224 3,692,967
197% 2,792,378 3,090,135 5,882,513
1976 8,359.413 £3,304 8,442,717
1977 2,958,366 2,020,259 5,008,625
Coal mines-—
1974 488,308 104,259 [ - 592,567
1975 000,000 1,000,01
1976 663,000 28,000 | e 693,
1977 5,978,043 25,115,000 —— 31,093,043
Others—
1974 4236 N U 4,236
1975 36,242 2,700 R 38,942
1976 214,081 1,000 —————e 244,081
1977 106, 403,300 R 510,196
Totals—
1974 3,144,787 866,483 278,500 4,289,770
1975 3,828,620 3,092,835 f— 6,921,455
1976 9,238.494 - '141,3 ———— 9,319,798
1977 $,073,305 21,538,559 e ,611,864
C. Development on Declared Mines
Metal mines—
1974 1,280,513 1 028 199 1,985 000 4293712
1973 — 166 840 897,510
1976 512,197 9‘74 985 12,441, 56 13,934,751
1977 380,419 1,132,316 33,672,153 35,184,888
al mines—
133‘; 320,098 256,055 111,500 687,653
1976 1,425,312 583,304 I 2,008,616
1977 1,725,484 247,313 —_— 1,972,797
Others—
ig;; 23,242 37,988 2,883,584 2,944,814
1976 3,155 18,001,500 18,004,655
1977 64,689 8 40,000 105,397
Totalse
1974 1,623,853 1,322,242 4,980,084 7,926,179
1675 57.166 897 510
1976 1,937,509 1,561,444 30,449,069 33,948,022
1977 2,170/592 1,380,337 33,712,153 37,263,082
D. Development of Operating Mines
Metal mines—
1974 S 20,933,501 1,722,680 46,732,326 69,388,507
1975 0013375 5,804,924 548, 39,366,501
1976 6,937,220 404, 41,881,126 | 49.222.58%
1977 14,491,378 1,722,479 45,859,006 62,072,863
Coal mines—
1074 9,027,818 P 16,607,506 25,635,324
1975 300,000 59,000,000 62,300,000
1976 16,043,383 T 55,377 20,767,397 36,866,157
1977 30,466,894 ——— 25,943,377 56 410 271
Others—
1974 6,198,552 145,182 16,606,229 22,950,963
1975 17,350,175 124,860 18,077,384 35,552,419
1976 58,980 79,300 1,389,956 1,528,236
1977 432,731 108,500 931,521 1,472,152
Totals—
1974 36,159,871 1,868,862 79,946,061 117,974,794
1975 29,663,550 5,929,784 101,625,986 137,219,320
1976 23,039,592 538,903 64,038,479 87,616,974
1977. 45,391,003 1,830,979 72,733,904 | 119.955,886
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Table 3-6—Produciion of Gold, Silver, Copper, Lead, Zinc, Molybdenum, and

Iron Concentrates, 1858—-1977

Gold (Placer) Gold (Fine) Silver Copper
Year
Quantity Value Quantity Valve Quantity Value Quantity Value
g $ 8 $ g $ kg $
1858-90._.| 100 978 533]55,192,163 6876 531 214,152 -
1891-1900.| 11703 748] 6,397,183 19 682 165] 12,858,353 700 977 829| 13,561,194 16 064 375 4,365,210
1901-1910.| 15 787 261| 8,628,660 72224 836| 47,998,179 971 114 910} 16,973,507 172344737 56,384,783
191 . . 779 441 000 7110675 725,512 58 858 198 958,203 16 750 016 4,571,644
1912 1016 446| 555,500 8008 898| 5322442 97417 955| 1,810,045 23340 171 8408513
1913 933000| 510000 84679161 5627595 107 798 519| 1,968, 21 073 93¢ 094
1033 864] 565,000 7687729 109,008 112038605 1,876,736 20415949 6,121,319
1408 655, 770,000| 7776403| 5,167,934 104 708 436 1,588,991 25 817 619 835,
1062 167 580,500| 6902 751] 4,587,333 102699 711] 2,059,739 29655426] 17,784,4%
907 585 496,000 3562009 2,367,191 91 107405 2,265,749| 26765 241] 16,038,256
585 358 320,000 5121 ggg 3,403,811 108 803 644| 3,215,870 27 888 416 15,143 449
524 086] 286,500f 4740 3,150, 105 847 210 3,592,673 19259 132, 7,939,896
405 583 L 3733 853| 2481302 105 061 237]  3,235980( 20 360 601 7,832,899
426733 233,200f 4222699 2,804,197 83 150418 1,591,201 17 706 790 4,879,624
674 624 368,800| 6153915 4,089, 220 872 076| 4,554,781 14 678 125 29,754
768 555 420, 5575057 3,704,994 187643 964| 3,718,129 26 181 346 8,323,266
769 71991 420,750 7704 T11] 3,120,535 259434 010 5,292,184 29413222 8,442,870
512453 280,092 6522 890] 4,335.069 238088 613| 5,286,818 32797475 10,153,269
650 426 355,503| 6264984 4,163,859 334 312337 6.,675,606| 40523 625
85 868 6,247| 5536 365 3,679,601 325 654 164| 5,902, 40261 530 11,525.011
262012 143.208] 5619130 3,734,609 330536 775 6,182 461 44 410233| 14,265,242
217 192 118,71t] 4516 871] 3,002,020 309791 230| 5,278,194| 46626 180 18,612,850
278 527]  152.235] 5002482 3,324.975 352342 964 4,322/185] 41894 588| 11,990,466
534 225 1,992] 45451751 3,020,837 234 837 945 2.,254.979| 29090 879 5,365.690
634 501| 395,542 5649 891 4,263,389 222 405 822 2264729 22955299 3,228,892
744 233 562,787 6954 28% 6,394,645 218 397 615| 2,656,526 19 572 164! 3,216,701
783 205 714,431 9244 309| 10,253.952 267 920 527 4,088,280 22 521 530 3,683,
961 985 895,058] 11363 263| 12 856,419 288 323 068| 6,005,996| 17884 241 3,073,428
1 349 528] 1,249, 12 583 590( 14,172,367 296 944 198 4,308,330 9 830071 2,053,828
1684 321| 1,558,245 14 331 671| 16,122,767 351630 830] 5073.962| 20891260 6,023,411
1796 478| 1,671,015 17 340 607| 19,613,624 337 827661| 4,722288( 29 832572| 6,558,575
15472500 1,478,492 18 267 912| 21226957 336 577 786] 4,381,365 33 227 590 7,392 862
1215 101 1.236,928| 18 149 347| 22,461,516 383436 042 4,715,315 35 371 049 7,865,085
1361534 1,385,962] 17 760622 21,984,501 378 700 797| 4,658, 30 134 516 6,700,
1023 413 1,041,772] 13 825 843| 17,113,943 301011 133| 4,080,775 22 723 823 5,052,856
54 104 2,270 6979607 8,639.516 265 193 820 3,358.4 19 190 263 4,971,132
355 601 361,977 5 804 815 17,185,332 177 453 D03f 2,453,293 16 465 584 4,356,670
391 556] 298,591t 5454626/ 6,751,86 191 510 720| 2,893.934] 11726375 3,244,472
489219 475,361] 3658086 4322241 197994 264] 5,324 959 7933069 2,240,070
216 75T 585 7566 800 8,514.870 177 550 262| 4,110,092 18 952 769 8,519,741
632 386] 585,200| 8902612 10,018,050 209 016 328| 5,040,101 19 515 886 2616,174
556308 529524] 8969981 10,382.256 237559 178| 5,671,082 24882500 10,956,550
595 125] 593,717 8832723 10,805.553 295 7726101 7.667.950| 19147 001 9.889.458
736 861 717,911 8 126 403 9,627, 255 632 882 17,770,983 19 617 612 11,980,155
545 982] 494.756]| 7955 805] 3,765,88¢ 274 042 530 7,326,803 19053 280; 13,054,893
3062F 403,230 7886228} 8,727,204 260 606 407 70192721 22235441F 14 869,544
270 098] 238967| 8036642] 3,803,279 305 630 613] 8,154,145] 22747 578 14,599,693
238 436] 217,614| 7 541 762| 8,3703 245 811 6431 6,942, 20065 928] 16,932,549
120213] 109450 5963782 66036 261423 017] 7,511, 19 667 923] 17.251.872
91 318 80, 6948 504 7,495,170 252847 111] 7,077,166 14 237 (29| 8,170,455
1757321 157,871 6 (44 992 L1 218 998 027] 6,085,854 5741 837 ,964.5
235 450] 208973 51385 360| 5,812,511 192 779 535| 5421417 7363 374/ 4,497 991
119653 107418] 6394 155 G, 231 612937 6,600,183 14 997 694] 9,583,724
106 248 884 4970 913| 5,667,253 229 353 429] 6,509,140 14 375 361 8,965,149
103 106 96697 4940712 5942,101 192521 474 7,181,907 49431850 33,209.215
143 696] 135411 4820312 5850458 199764 616] 8.861,050| 536357041 36.238.007
571292 55,191 4307 361 5,227,884 163 901 675 7,348,938| 52414456 38,609,135
935 25,053 3642908 4,419,089 154 646 729 6,929,793 38 644 540 32,696,081
47 743 44,6321 3717057 4,506, 172 394 622] 7,729.939] 47990080} 56438255
271713 25632 3923861 4,763,688 192239 525| 10,328.695| 78 352932] 88,135,172
830 19,571 3 853 537 672, 221 791 325| 16475795 73024 968 £7.284.148
12 410 11,720 3654012 4,427,506 179 169 889] 11,100491| 75 937956] 111, 592,416
15272 14,185} 3135462 3,685476 202521 462] 12041181 96 329 694 124,657,958
5 505 4.64TF 1668046 1031, 238 670 301 11,968,045 127 286 (40| 131037918
21 492 26,905] 3782871 6995448 215 420 498| 11,519,660 211 §32 288 209,403,822
119 156] 311,524] 5784 723| 18,117, 236 987 318| 10.552:997| 317 603 055 582,803.251
45 162 232512 5 001 082| 26,749,083 181 695 9504 2 440365 287 547 048] 541644913
43 744]  232.204] 4 819 241| 25,082,494 156 305 885] 30.545.947 258497 599 331,693.850
260641 115,613 5393477 21 761 502 239 720 882] 32,532, '836| 263618197 378 9 4,941
a6 170] 289075 5906 336] 31.301.931 241 503 007 37.934.008| 275 224 115 384.736.661
Totals__| 163 144 188]98,169,877 | 562 930 415]636,855,059| 16 643 414 639;525,668 6963 673 7155 747|3,672,412 8&3
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Table 3-6—Production of Gold, Silver, Copper, Lead, Zinc, Molybdenum, and
Iron Concentrates, 1858—1977—Continued

Lead Zinc Molybdenum Iron Concentrates
Year
Quantity Value Quantity Value Quantity Value Quantity Value
kg 3 kg 3 ke $ t §
1858-90__ 473 T29 45527 27 097 70,879
18911900 93 002 804 7,581,619 11 820 45,602
1901-1910 | 184 980 089| 17,033,102 5753423 17738 68,436
12 189 051 1,069,521 1195 003 S
20 353 243 1,805,627 2430 462
25 112 864 2,175832 3065710
22963 016 1,771,877 3 568 151
21 093 563 1,939,200 5 888 705
22102 314 3,007 462 16 859 478

‘I‘otals -

16922293  2/551.020
19912447 2928107
13370 004| 1,526,855
17840247 2316115
18779 664| 169335
30503731 3,480,306
43845439 6321770
771284697 12415017

107 508 698| 18,670,329

119305 027| 17,757,535

128 364 347| 14874292

138 408 B12]  13.961.412

139705 336  15.535.189

145066 952| 12.638.198

118796 232  7.097.812

114 308 115]  5.326.432

123235512 6497719

157562 183 8461850

156 156 723|  10.785.930

171 444 146| 14790028

100 107 902] 21,417,049

187323 227] 13810024

171 794 3381 12.0023%0

211 758 089|  15,695.467

207218 262| 15.358.976

230060 71l 17,052,054

199 196 604! 16485902

132 866 893]  13.181.530

152 849 156;  16.848.823

156 879 8531 231345731

142 306 197] 427387313

145165 8211 57734770

120373215 41929866

128830683 41.052.905

124 037 181|  50.316.015

129 250 197)  45.936.692

135004 1291 391481244

150 507 088] 45,482,505

137 241 656]  45.161.245

128 €91 681] 44702619

127 732462 39568086

133615 439] 34627075

130 372 360]  33.542.306

151321 570 38661912

174307 617  42.313.549

152080 806] 34.537.454

122 860 197 37R347I4

121 896 6441 30402203

113 480 794| 43.149.171
95929 798|  34.436.934
04 406 546  31.432.079

105063971 327782257
0% 286 815  33,693.539
97448 607)  35.096.021

112 865 575]  34711.408

55252 692 233330016
70603 483] 24,450,158
85 407 582| 327796533
T8 172 646]  42.316.293

18982 067]  3.166.25¢
18947 777|  2)399.04C
25 735 631
21413 198
72416 133
25 921 103
26 464 465
35 893 017
44 568 438

64 B07 554/ 10,586,610 | .
65 872 809 8,996,135|

82 445 946 91984613

78061406 9,268,797|

113 614 910 9,017,005
91 657 703 5,160,911
87 143 752

4 _
8% 887,198 2.291,416

113 013038

116 227 650 7,940,356 -
115475 574| 8439373

132 081 9051 14,274,24<
135 395 188 9.172,82?
126 283 585 8,544,375
141 529 456| 19,643,026
166 861 962 12,548,031

175 646 590]  13.208.636] ..

152 474 485] 13446018

126 126 765! 11.956.725|

133 714 538! 18.984.581
124 406 109] 21,420,484
114 761 068]  28,412.597
122610001| 37,654.21"
130 736 145  38.181.21”
131.697 238]  43.769.392
153 091 761|  67.164.754

169 130.882{  59,189.65 | _

173 407 8481  40.810.61%

151 555 559 34.805.755( ..

194 680 177] 52048908

2013272847 58934801 _.

203 787 462  50.,206.681

195 952 1461  43234.830| _

182 498 693
182 977 897
175 970 780
187 528 084
182 734 698
181 797 313
141 179 547
138 401 395
119 217 472
135 803 151
134 565 199
125 005 208
138 549 629| 49,745,789
121 719 968  47.172.8%4
137380 T68| 62564751

771337321 59.582.753

99 668 230/ 80,572,872
106 498 98Tl 65,499,108
103 780 228] 61,301,001

436 1,84¢

3167 11.63¢]

9026 694| 36.954.846
12719 391 43260,349
13 785 264] 51,851,500
13 789 825| 60.791.552
13 026 627] 71,201,391
14 088 686] 94,109,138
15 521 970142.057.947

735
27,579

790,000

816 808] 5.474.924
890240 6.763.105
486 018] 3.733.891
554223 312287756
335616 2190847
324174 22200.637
5717691 4193442
6363.848
10292 847
12.082.540
181326911
20,746.424
20419487
21,492,581
20.778.934
20,820/765
21437569
19,787,845
17:391883
750 738] 18153612
139 698 11.642.379
420 1607 12.906.063
306 930} 12,742.227
290215 15245502
1255277 14.760.526
445 317 7362345

7 754 868 350[1,564,922,386

7 326 579 634]1,816,323,919

147 123 656]704,628,422

32481 5391331,581,018
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Table 3-7A—Mineral Production by Mining
Placer Gold
Division Peri Industrial Structural
eriod Metals Minerals Materials
Quantity Value
} . 3 $ 3 $
P17 P :g_}g R 33383‘2;)31 - 717,580
........................................ B 528,778
' To Date 50 294 33,258 257,807’,252' 6,831,545
Atlin " 33_’5_2 zg gg; 39,381 68.604]. 3.275
. 22,281
"o Date 22 980 642] 17,911,986 88,171,207 367,961
L7 Lt O 1976 14 058 62,16 42,521,291 4,738,135
1877 10 775 ¢6,318| 06,680,425 49,595 7,608,803
] ToDate | 81254 800 54,422,621 450,008,847 938,038] 46,712,656
4] 11017+ | OO PO, }g;g R VPO, PRI IR 392,525
RO S, | 1322918
To Date 316 319 243,009 848,377 162,427 6,106,075
Fort Steele.. o] 1976 - 73,762,108 1,138,853 770,656
1977 | 86,408,263 1,413,986 1,431,994
To Date 2,684,758,586| 25,804,878 13,517,418
L N %g:‘r_g i 1.596,001 4,434,471 285,114
..... 2,357,488 235,708
] To Date 14 587 11,2681  66,248,091| 25,376,499 4,681,879
CTEENWOO. . eemovoeeeeemsemrrenseearea 1976 . 0,449,384} eerierereren. 182,679
1877 7.433,120 9200 433,332
" To Date 115,662 241,659,262 2,328,797 3,515,900
amloops........... . 1976 137,311,894 ].... ] 10,138,452
T‘I 977 135,389,441|.... —— 12,195,844
o Date 604,785 866,767,898 6,540,538) 72,742,729
1976 763 ...| 42:875,298 1,650,024
plery . . 7¢,131,574| 2,025,368
Lillonet o Date 1,263,403  19,156,498(436,460,477 20.863.939
...................................... Al ermrmmmamms e m——— ]
1877 9,407 : 2521322
) Fo Date 2 803 348| 1,987.853| 148,107.256 473,095 4,095,507
Nanaimo....... . R 1976 | - 86,095,838 143,783 7.054.301
B £1,969,048] 206,108| 7,801,541
o Data 26 935 19,300] 697,956,925| 2,782,090 101,272,577
Nelson. S :g;g R ;,ggs,mzi 1.058.002 1,108,418
o 9. 1,099,488 1.333.182
o To Date 111 685 89,028] 404,991,676 6,927,617 12,239.303
New Westminster........cooooveeeees ‘]I-g;'(li B }g,ggg.:‘isﬁ
..... = 498
. To Date 976 887 B9G,902] 63,751,805 1.611.625| 270.992.579
b f T %3;3 - gg.gzz,m: . 229,815
N E B41 | 340,793
) To Date 7278 4,764| 878,376,166 10,050 2,080,679
e 1 . 79,361,774 226,580 1,268,235
-2 & A 124,587,817] 116,085] 1,228 568
TolDate 1755 685 776,109,872 1,512,131 17,962,704
OBOFO0emeoeeeeeeevecs e neoren E R — 51,451,087 14,212 753,952
e ';'s €2,327,867 25,577 §36,546
019?3 7465 390,877,985 6,760,014 6,851,147
Revelatoke. ..o e 3077 I 1 -1 D —— 332,6;2
-------- 3
N o Date 285 823 164,477| 15,500,414 4,354,052
Bimilkameen. ...oco.oeevmeccraeereee 1977 gg,ggl.z%g - 50,424
......... EB3.805|... 850,202
'Ibl“Df(t;e 1415 404 878,204{ 299,188,226 5,669,163
S — . 11 38,839,143 1.467.849
piorr 29,939,818 2,897,402
) Dat 642,538,731 27,201,182
HIOCRTL .o eecereeeeneerrrsenensenmenneen Jara 2.314.006 509,496
wp e B
. 284,307, ,196,822
Tl Creek. . .oemenercneemememeeeeeneacs 33;{} .631 145,381
To Date 20,904 641 4510004
,904,641( .. 218,054
Y ANGOUPO e eceemece eereremeocee e eccmcacene }g;g - g,359.12é . 15,652,054
. 860, 705|._. | =20,828514
i To ]ri)aiée 5 661 5.306| 309906929 71.066,004] 211,272,179
Vernon............. :53’ = 32,305 85,760 2,841,185
L LA - . 2,683,186
e o Dat 871,57 235,341 17.485,062
WECLOTIB e eeeneeeemeeeeeeeeeeeneeeaeaaaeanns 1311 - - 25,562,103
- : T | z7eeze12
‘ o Date 68¢] T 24.800.343 190.651| 322.663.549
Not Assigned.......ooocoooeeeeeoes :g;g ;g-gg; f%gé-gfg 2-30%024 5,681,246
2,085,833 9.48a.714
ToDate | 47 587 347| 17,865.790] 416,276,045 78.070,402| 61,970,891
b (117 LSO 33;3 Eg 2% gg,g;g g:g.;s’i;,mo 52,917,142 100,938,648
X 747,632 79,186,645! 115,660,962
To Date  |163 144 188| 98,169,877 599.620,820(1,249,724,904

9.569,537,055}
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Divisions, 1976 and 1977, and Total to Date

Petroleum and Natural Gas

Coal
Crude Oil and Natural Gas Delivered Butane and Division
Condensates to Pipéline Propane Total
Quantity Value Quantity Value Quantity Value Quantity Value
|

m3 $ 103m3s | $ ms | & s
. 23,559,627
22,893,482
264,681,448
111,350
. . 211,559
........... . 56,471,479
. 47,503,747
74,405,631
. .| 552,138,862
...... . ) . . 392,525
..... o 1,322,916

7.359,948
T 637 481 2908,679.369(... 374,351,014
8 423 9650, 328,841,783|.

417,796,016
105 923 336[1,5698,527,863(. 4,323,170,782

$6,317,737
9,632,063
oeeene, 7,867,352
247,619,621
147,449,846
147,595,285
. 946,715,715
2553 336] 124,695,718 8 TH9 HO8| 287,997,059 197 976 8,280,787 465,499,649
-} 2406 036; 144,087,391 8 895 663| 396,601,384 202 664 9,751,111 623,596,788
49 473 762(1,031.976,535| 117 674 443(1,348,244,478|2 576 715(26,612,300| 2,886,083,137
- - 226,208

287,849
154,673,711
03,293,922
80,076,696
1,108.175,636

19,086,386
18,932,498
336,052,011
29,805,732
- . . 25,907,834
2 657 660 . 392,411,495
214 4 . . - 80,860,899
281 5,100 . 126,937,880
456 695 3,439,081 . . . . . 800,530,188
- . . . 52,219,231
88,190,290
404,499,624
237,105
396,364
20,018,948
39,241,646
- . - o 33,404,097
4188 851 19,558,728]-. - 325,307,878
. 40,306,492
..... . - . 32537,220
i . 671,105,813
2,523,502
3,478,597
287,513,834
235,012
432,168
95,146,995
149,011,175
20,689,308
528,251,378
2,009,290
2,683,196
18,156,206
25 562,105
27,602,812
347,670,222
. . § 30,467,209
......... 25,880,188
568,983,818
7 537 695| 208,683,879 2 553 3351 124,695,718 8 799 508] 287,997.059| 19T 976] 8,280,787 1,520,263,436
8 424 181] 528,846,883 2405 035! 144,087,391 8 895 663| 398,801,364| 202654 9.761,114| 1,788,161,083
180 709 139(1,935.327,745[49 473 762'1,081,976,585( 117 674 443(1,848,244,478|2 576 715526.612,300 15,858,213,804
|




Table 3-7B—Production of Lode Gold, Silver, Copper, Lead, and Zinc by Mining Divisions, 1976 and 1977, and Total to Date

Lode Gold Silver Copper Lead Zinc L
: Division
Division Period Total
Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value
[ $ .4 ] kg 5 kg § ke 3 3
Alberni............ 1976 555 251 1,897,363 83 086 860| 3,874,407 2 340 014 3,378,710 2 (38 386 1,295,781 15 010 424 12,821,803 22,707,814
1977 527 351| 2,679,181 23 421 679| 4,872,908 2 402 269 2,874,364 2519178 1,293,494 14 768 767 411,081,341 22,201,286
To date | 14 568 396| 26,547,802 2406 642 280| 24,891,796 43 8564 506 54,724,827 16 625 039 4,731,205 180 150 670 91,766,022| 204,661,712
Atlin....o.... 1976 591 2,525 309 767 54,074 1 95 24 193 10,883 2 410! 41,117 G8,604
1977 |. . [N RS R OO
Todate | 10 700 647] 12,181,676 105 785 004 2,997,652 8,160,361 41 309 830] 10,865,614 87,009,083
Cariboo. ........... b1 OO [, 3 008 B42 306,246 85,077,4G8(... -- 85.478,714
1977 - 2979170 526,163 56,837,221 (... 58,363,384
To date | 37 393 613 43.347,206 19 422 260| 2,457,964 844,761,099 280 20| 890,671,272
Clinton.....conae 1970 .. -
1977 " -1 .. - .
To date 727 4996 827,328 082 419 14,287 .- 47,477
Fort Steele...... 1976 - T4 321 893 10,077.491].. . 70 544 712 24,762,684 63 182 263 86,263,063 18,104,138
1877 79114 182| 12,145,895|.. .. 68 300 790 36,866,830 62 812 003 356,298,445 82,310,770
To date 300 707 749,868| 7 038 61T 505|226,788,029 7 163 855 12,534,149(6 516 745 656(1,277,202,228( 4 943 863 906(1,122,056,202(2,689,275,071
Golden............. ‘2'1976 2706 10,440 4 659 261 629,1G381.. 853 128 388,550 1098 821 602 870 1,581,023
L2 r i S Y KOO [ IRy . RS O RTUTUURTY RO PO S RO
To date 13 8G5 25,415 143 464 112 4,014,789 532 092 867,840 117 941 422 24,284,708 152 817 374 33,453,087 65,047,888
Greenwood. ... .. 1978 364 309 1,847,141 14 071 B8Y 1,924,087 4 143 560 4,021,035 158 383 63,200 162 831 00,842 9,448,754
19277 261 358| 1,439,086 12 838 651 2,018,898 REB76B7T 3,885,182 110 766 81,128 09 888| 49,446 7,431,880
Todate | 48 498 562 40,206,525 1 386 884 145 43,177,230 272 771 401| 152,643,807 11 728 264 2,747,083 11 522 180) 2,676,800 241,451,854
Kamloops........ 1976 T4 274 207,640 19 824 243| 2,876,764 88 452 124| 126,378,348 5100 2,024 1219 o 6721 129,566,349
1877 108 807 681,202 24 614 684| 3,998,954 87 318 138| 118,518,238 B9 386 82,731 33 849 16,174| 123,145,299
To date 2 388 847] 3,058,193 149 803 272| 16,232,481 | 582 600 B88| 810,576,918 387 378 107,882 242 240 830,626,488
Liard............| 1976 | . . .
1977 -l »
: To date 3 646 4,120 33 809 1,416 13 570 802| 19,147,861 19,156,419
Tillooet..coenen..e, 1078 B .
1877 ... . | .
To date [13 3 72 s 31 7 637 1 » 5T
Nanaimo.......... 1576 1 403 865 6,418,660 10188 752 1,585,630 48 128 7h8 69,354,238}, 77,368,518
1977 1 443 938| 7,558,331 8 729 276| 1,841,477 448 722108 84,889,092(. 73,989,800
Todate | 16 115 335] 44,849,008 109 850 449 9,181,126 337 400 078| 472,040,510 .. 526,079,734
NelsOR............. 1996 [ oiinnes SO o ZRT HH2 AR.L6ON . 18 9 884 708 8,822,043
1977 809 4,204 381120 82,028 |..... 1 68O 379 10 600 2851 5,800,180 8,814,108
Todate | 41 788 010| 42,064,473 323 820 134! 9,082,027 6 765 479 1,689,196 | 239 625 022 676 810 863| 220,389,387 241,985,472
New West- 1876 |. - S . ..
minster 1877 |- .
To date 8 ,553.105 ' ,810
Nieola............. 1976 76029 20 187 156 28,878,841 28,870,358
1977 - 16 933 B4t 24,624,490 - . 24,824,490
To data 343 221 8 6N8 518 135,682] 328 547 470] 872,544,497 1016 721 91,282 146 9138 10,877 273,178,700
Omineca.......... 1976 G647 222 y 4 443 409 824,610 20 601 004 28,713,627 12 977 5,029 10 757 5,238 31,788,208
1877 1171 650 6,347,079 B 461 887 884,927 32180141 42,803,228 2579 B,280 9 409 4,563 By,245,076
To date # 148 107| 80,772,176 366 014 101] 18,725,240 321,479,868 18 814 246 3,032,850 19 314 085 8,185,3238] 876,084,465

227 642 866;

t Prior year adjustment,

001
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OS0¥008. e aenann
Revelstoke.......
Similkameen....

Skeenf.. e

Trail Creek......

Vancouver........

Vernon............

Victorid...........

" Not assigned.....

Total....-..

1976 ‘ 457 090| 1,912,757 18 267 289| 2,550,057| 13 042 134] 10,711,264 10 120 4,317 12 867 5,682| 24,193.977
1977 | 107 898 550,020 15 268 695| 2,429,781| 15490256 22,170,364 11 802 6,489 16 990! 6,168 26,162,821
To date | 53 205 694| 56,465,274 182 600 424 16,644,875 116 535 054] 155,656,857 288 385 85,347 161 817 59,702 282,810,835
1076 |. . 16111 RIS {1 PO B 806 320 1608 936 3,482
1977 |- s SRS U PO OO O ORI SOV (SVSRSRY DUPROTUSROOSRIN: NSRRI A
Todate | 1163532 1,081,981 128 817 048| 2,821,845 60 710 51,037| 16 408 534 3,876,067 12314 288 8,317,167| 11,147,607
1976 | 1048 478 4,127,500 3201 008 639014 23519 501] 34,123,808(. o] - .| 88,891,222
1977 | 847 248| 4,660,443 2456 47a) B32,814| 19730380/ 27,380,548 .| 82,883,808
Todate | 10 248 315 26,000,510 140 196 580] 5,010,033| 873 597 568] 267,937,202 178 560 15,187 36 404 5,258 299,050,040
1976 | 173 059] 687,660 11191 326 1,517,8T8| 17 006 836 27,009,172 414 1,355 3 395 1,320 29,237,386
1877 154 085| 983,100 10147 138 1,689,067 14960987 21,133,879 ésea 8,780 3 046 1,342| 28,811,888
To date | 77 D10 785; 68,536,863 2273 836 710] 56,705,080] 493 450 T05| 362,108,764 27 220 422 5,446,089 7813 116 2,646,851] 495,338,097
1976 21 §96 87,318 B SG7 201 1,201,994 68 59 1041 345 411982 846 882 589,408 2,290,761
1877 28834 164,045 10619 812| 1,656,308 138 1M1 1234 869 810,664 866 458 571,616 3,202,842
To date 590 834 784,550 2 450 T87 970] 60,024,004 6 404 2,083 515 160 004| 108,836,031 434 294 282 107,820,774| 278,488,382
1976 11 788 45,454 282 186 37,221f... . 6 403 2,807 7 689 4,149 80,631
1977 2831 15,081 528 285 85,089 - 26 814 18,127 20 365 14,050 132,717
Todate | 9% 875 508| 63,409,056 116919 188 2,478,6480 85 802 776| 18,245,404 163 418 54,207 174 701 76,272| 84,354,578
1976 604 584 2387104 3 U8 048 185,830 83 156 128,862 302 807 143,334 846 024 209,239 8,850,808
1977 | 1138 864 6,070,222 9 848 0B7| 1,433,880 B3 251 80,043 1171 a7 673,842 1 098 020 802,798 8,860,796
Todate | 17 356 242| 24,807,203| 187 957 824 6,487,635 506 952 912| 242,017,505 9 897 683 2,702,682 109 552 115| 81,785,768] 808,700,853
1076 2 480 187 588 25,231 . - 11 800 4,719 3 383 . 82,395
L L A PO . PO N S8 (SOOI ARSI CUNY DOUOTRSRIIEN ORI S IR
To date 165 094 180,789 2209 620 140,058 207 100( 86 363 29,276 33 611 11,209 861,622
1976 . ) " - . . . .
1977 I U RO B RN RS SO " .
Todate | 1875128] 1,236,495 29 477 902 22,679,154 o6 298 19,848 1618 731 283,023 24,773,008
1076 24 014 100,274 20 700 524 209,429 §125596| 3,117.753| 15 929 618 9,248,087 14,045,047
1974 68 613 849,078 20 401 168] 4,848,613 280 293 388,934 3 140 631 1,608,443| 13 BB4 188  7,754.360| 14,738,437
Tedate | 738 021] 1,118885| 282 529 342| 19,521,819 26 309 874 15,850,889 0256 591 442] 54,585,750 711 580 766 182.881,765] 273.968,611
1076 | B &NB 477| 21,761,602| 280 720 882| 32,582,836 263 616 197] B78,084,041| 85 407 682 82,796,683 106 498 887| 65.499,108; 531,574,020
1977 | 5908 338| 51,301,081 241 603 007| 37,834,098 275 224 116 384,736,681 78 172646| 42,318,203| 103 780 228] ©61,301,001] B57,380,984
To date 626,855,059 525,668,606 |3 673 T55 T47|3,072,412,888 |7 754 868 350(1,564,922,386{ 7 326 579 634

1\562 080 415

16 643 414 t’.i391

1,816,323,910(8,216,182,043
|
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Table 3-7C—Production of Miscellaneous Metals by Mining Divisions, 1976 and 1977, and Total to Date

Division

Period

Antimony

Bismuth

Cadmivm

Chromite

Iron Concentrates

Manganese

Mercuryl

Quantity Value

Quantity Value

Quantity

Value

Quan-

tity Value

Quantity

Value

Quan-

tity

Value

Quantity Value

U111 o Y

ClintoOR. v

Fort Steole.....cooocoiieeieeenn.

GOlARM.... i eeeceeecaome e

Green WOl . oo ieee e crererene

Kamloops..c.cciaemeimininrans

Liard. ..ot e

Lillooet. . .ueeeiiimreaeas

Nanaimo...

RelSOm. . oec e

New Westminster.......cc......

NiCOla. oo

Omineea. .......coumevemeennnans

19746
1977
To date
1076
1877
To date
1976
1977
To date
1976
1977
Te date
1976
1877
To date

To date

21,882

14,906]|.

ke

24 676

28 781
533 129

14701

42
3 601

259 0946
580
2B9

26 533

99

41 161
36 849
4 033 394

$
74,2881
163,418(.

8,510,829

t $

31,396|..

4 203 517

21 763
1302 538

| 40,634,711

14,847,222

95,851

78[162,633,0811..

256 721

705,561
9a2,842].
5,107,466

190,838
292,043 |..

t

kg 3

1882803

10,400,260

(111
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WBOFOUR. ceeeceecarrrssrsesnenans

RovelstoKe......cccoeevenincenenns

Similkameen

BI0CAL - oeeeee e cee e

Trail Creek..

VANCOUYEr. . ..oooeoeca-
VOrnon......c.coceuecreeriacnnncns
Vietoria....cooooee v

Not assigned....c..ccvveivvneennns

Totals....ccoorvineen

1976
1877
To date
1976
1977
To date
1976
1977
Te date
1076
1977
T dute
1976
1977
To date
187G
1077
To date
1976
1977
To date
1976
1977
To date
19746
1877
Tn date
10976
1977
To date

3 233 079715,833,233

84360

5096
4 508

1286377

3175

280 202
260171
236 165

837813 9,611.757.
asa 300| 8,127,080/
10 736 059(109,169.862 /.

1976
1977
To date

456 422
820 711
20 228 782

3 233 070i15,833,232
|

1255 2770 14,760,520 (.

445 317| 7,362,346

32 481 6301831,581,018
1

1891 974|10,447.358

1 From 1968, excludes production which is confidential.
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Table 3-7C—Production of Miscellaneous Metals by Mining Divisions, 1976 and 1977, and Total to Date—Continued

78 094 2631384,265,640| ...
!

Molybdenurn Nickel Paltadium Platinum Tin Tungsten (WO3) .

. . Other, Division
Division Period Value Total
Quantity Value Quantity | Value Qt‘f;“‘ Value Q{l-‘f;" Value |Quantity | Value | Quantity { Value

ke ] kg $ kg z $ ke $ kg $
Albernd........ ... 1976 .- [ . 74,238
1977 163,418
To date 53,145,540
Atlin..casemeeeeeeee | 1976 -
- ¥ R ORI POV Uy [P AU (OPURSUPUNY USRS (URRUUSUUUR MUY U STPREY DUR o
To date .
€aribot.... e 1678 1022 697 7,047,577]. »
1977 1129 768| 10,317,087 | ..o eereeeervecicees forrmememnrees [eeececerenes [eeremrree e iieieee e e meeeaes e e e e et bae on frane e s snenenn 10,317,041
To date 12 640 480| 59,408,845 . 12 544 21,4381].
Olinton........occo.c... 1978 |oeeeennns - -
1977
Todate . | e [ e T e [ s .
Fort 8teele............. 197G 66 133 467,130]. .
1977 177 008| 1,806,340),.
To date 8 977 619(20,478,673 | £8.1841
Golden.. ! I S FOUURUURUSURRIN R INEYONTPRR SSNTUUPUUR NS RO IAUPUSUSIN IPUTTOUI [ . 15,878
. 1977 e T
To date 1,200,203
Greenwood.............| 1976 2,680
1977 - 1,430
To date |......... [ORSU o 207,408
Kamleops.............. 1976 1715590 7,756,045}, 7,758,045
1977 1 846 837| 12,263,872 . 12,264,142
To date 8 354 046| 36,039,125].
Liard. oo 1678 |......
L2 it JR [SSRRN FPOIOVRRI FUUUTOUN IRRURURUPTY SR SPRURUSUTI IO M
: To date
Liltooet...o o] 1978 | i e e e e e e
fLE - i Z PO [N URIVOR STRURNUUUR NSRRI PRI SRR FOVURARTTUUUY (NERUPI FOURSPRI (RPN PRRUTRUUUEUOIN P
To date 8666 R _
Nanaimo................| 1978 B78 072] 4,474,960,
1977 987 627| 7,979,246,
To date B 632 T8G6] 18,343,210 | i oermrcee e e emr e feerenemenee e cr e fee e e foee e e e 170,977,191
Nelson....ocoeeeeeeeee | 1976 fne 182,752
L=k N TSRS AN SURUPROPRRSUSN IPRPIUSIEY NI [PROISPURN FUSTOPRI TSRO ASOU) FOSSNTO DUSRER 206,818
To date 43,804,576]. 63,066,204
New Westminster....| 1974 -
1977
To date 376,2412 §32,074,905
pupiloy i MOROUDS B - S FONORORPRR [VRURIRROT U ISR ISUOUURP RPUCUTRIRY RNV IRV FURUUOURER RUURIUD U (OUUUURD ORI OO 706,561
TOTT e e e 842,342
To date |... e |- . 5,197,466
Omineca................| 1976 6766 374| 47,573,476] ... . 47,575,478
1977 7 891 285| 74,342,747 . . 74,342,742
To date 1002 S'a'ﬂrl 4,697,710 4202) 400,014,407

Y01
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Q80¥008....ccor v | 1076
1877
To date
Revelstoke..............
Similkameen..........,
Skeena. ....ccocerieeue.
Bloean.... ...covreerees

8 705 953
3 864 503
31 0BT 514

27,257,090].
37,166,048] ...
158,067,134]....

40 030

129,186

27,267,090
37,165,046
158,087,194

1.3K4 817

129,186
8.611.767
8,127,880

147,220,034
23,245
18,808

5,839,688

0,580,063
2,758

Vaneouver.......co... ] 3BT Lo [ ceerecenccees | e e e 2,

Vernom.................| 1976 I | T
Vietoria,.,............_

: To dute N 35.43::1;

Not assigned..........; 1976 36079 245, 2,083,161 6,421,585

1977 10 468 106,880 . 907,654 4,546,882

TO AALE  |veemmmeecireeae [ evairasennsiisireras [ cemeee 179 12¢| 1,189,422 57,688,222 | 142,808,034

Totals....] 1976 14 088 686] 94,109,138 . 102 262 712,912 2,083,161 115,059,870

1877 15 621 570(142,087,047|......ccco. 187 478| 1,912,300 397,654 | 166,187,848

Todate [147 123 658(704,628,422| 23 387 788(51,608,754| 28 206| 80,462) 43 762(135,008(0 150 739|21,668,095 1,858,354,112

‘9 090 002}48.033,013' 58,154,458

1 Magnesium, page §2.

2 Cobalt, page 78.

8 Selenfum, page 84.

SOLLSILV.IS HOWNOSHA TVAdANIN
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Table 3-7D—Production of Industrial Minerals by

Granules (Quaztz,

N . ; Fluxes (Quartz <
Asbestos Baritel Diatomite H Limestotie
o . and Limestone) Granite)
Division Period
. Quan- Quan- ; Quan-
Quantity Value tity Value Tty Value | Quantity | Value tity Value
t $ t 3 t 3 t & t 3

27371
1 239] 49,585/
29 582

4,489,227

.[1 624 308

40,727,296 UV [ OO ——
| 97033 68,720,206
1 440 538|414,910,728

11378 32.,263] 2856] 110,520
28624] 95,481 2733 110,648
9909 T82|2,004,941] 31 306 777,149

. 26 720 1,058,002
25 838| 1.099,488
202 498] G.86G3,542

Nanaimo....... 1976

Nelson..........

New West- 1076
minster 1977

V3
55
i
B
k=]

1.611,635

Nieolg. o] IBTE o [ o e

Omineca..

305008, -nmn 1976

3,609,081

Similkameen.] 1976

Vancouver..... 1976

To date
YVernoh.........f 1976
1977
To date
Victoria.. ... 1976
1977
Te date
Not assigned.| 1976
1877
To date R .. S
Totals. | 1976 70 4831 40,727,296 (...
1977 97 033 69,729,205(..
To date |1 440 8385414.010,728 368 303

190,963

11 37Y81  23,263| 31 476] 1,219,884

.| 1239/ 49,696| 28 624! 95,461| 29 551| 1,238,485

4,489,307122 582]795,158 3 010 452(8,349,54415T0 7T11112,772,836
| [ I ! !

1 From 1972, excludes production which is confidential.
Other: See notes on individual minerals listed alphabetically on pages 76 to 85,

2 Natro-alunite, 4 Volcanic ash, 6 Sodiutn carbonate.
3 Hydromagnesite. 5 Magnesium sulphate. 7 Phosphate rock.



Mining Divisions, 1976 and 1977, and Total to Date
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Gypsum and
Gypsite

Jade

Sulphur

Quantity Value

Quan- Value

tity

Value

Other,
Value

Division
Total

102 400 298,524|..

550G 134| 4,484,471]..
053 126 2,357,488]..
20.873.384|..

5 549 706

3
228 337
617 015

467,966

156,19135 6
16,8047

521 088

38 284

11,46011 12

436,460,477

""306,5835 10 11

162,427
1,138,853
41,113,98¢
25,894,878

4,434,471
2,367,488
25,376,499

. 538
42,875,208
71,131,574

413,005
143,783
208,108
2,782,000

6,927,617

1,611,625

18,85813
178,678 | T
6,550,969 97,3898
""" 20,0200 190,651
2319,174| 488850 2,808,024
2.068161| 1,017,682 3,085,833
. 69,395,718/ 8,674,774 73,070,492
1,583,080 l 4,266,189 488,850 5217142
653 126} 2,357,488 268 621 825 523 ...\ 2A8 2,873,208 1,017,682 191186.845
5815 954!185,813%8 370 oszl121,151,453 5,389,287

6 786 488;27,513.372]]1 a9l 494;4,063,317

}599.620.820

8 Tron oxide and ochre.

9 Talc.

10 Fluorspar.
11 Arsenious oxide.

12 Perlite.
13 Bentonite,
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Table 3-7E—Production of Structural Materials by Mining Divisions, 1976 and 1977

and Total to Date
Li d Riprap, Unclassi
1ime ar 1A 1praj nclassi-~ o
Division Period | Cement | Lime- | Building- » and . | Sandand | Clay | 505"\ Division
. stone rushed Material
Rock

$ $ $ $ $
717,580].... 717,580
. 528,778 528,778
346,659| 6,484,886). 6,831,545
. .275 8.275
22,281|... 22,281
102,458 264,400 367,961
1,684,141] 2,476,542 4,788,135
1,783,660 5,318,108/ 7,608,803
9,472,293 33,702,505 16,712,656
392,525 2,526
3,008 1,319,010|.... 1,322,016
. 1,876,130 - 6,108,075
....... .. 770,886
1,431,004
2,955,311 18,517,418
285,114
235,708
4,681,879
182,679
433,332
8,515,900
EamlOOPs. ...cvers-cuen 1976 7,286,060 10,138,452
1877 8,186,746 12,195,844
36,131,691 20,817,896 72,742,729
1,650,024]... 1,650,024
1,989,368). 2,025,368
18,700,181 - 20,863,939
.................. |- . 181 595 AT4}. 226,208
11,770]..- 258,442
1,122,818] 2,346,758 4,005,507
Nanaimo.......ccooee 461,409 2,732,508 7,054,301
5OE,588| 3,028,667 7,901,541
5,90F,908| 21,046,810 101,272,577
Nel 5550241 1,108,418
673,280|.... 1,344,182
389,571 8,142,803 12,289,303
New Westminster.... 741,137 11,282,382 . 14,086,386
1,259,367] 12,693,532 4,000,799 .| 18,832,498
1124,971,659]139.052,646 [102,452,590 270,092,579
b 1173 VRO I & { S FRSURRVPIYS FPSIUUvIuessn USRS A 299,815|-_.. . 229,815
..... 340,783 |. 340,793
187,994] 2,743,685] 2,939,879
Omineea. ... 112,001] 1,151,902 1,268,235
42,286 1,183,132 1,228,668
2,945,063| 14,978,945 17,962,704
0507005, 753,052 ... 3,952
836,848 | 838,848
33,018] 355,349] 6.419,008(. 6,851,147
Revelstoke............... 11,750 2,000 209,928 | 223,873
14,250 10,000 aTz 14| 390,364
49,420 3,530,470 4,354,052
Similkameen.. 350,424 |. 50,424
850,292 850,202
4,897,398 13.355 . 5,669,165
SHOONA-oeeeceeemenaons 163,229 1,304,120 . 1,467,349
722,001| 1,8754011.. 2597,402
5,005,247| 20,393,386 27,201,182
Sloeat . oo 509,496]-..- 509,496
.................. 260,557). 260,557
157,323] 2,922,858 3,196,322
Trail Creek. ..o 1976 [ e | 145,881]. 145,381
U 289,452 |. 298,452
To date [ccusserrresneanens 32,500 82,520| 381,3931 3.718,681| 4,218,094
VARCONTOTeone..... 1978 9,549,544 ... . 6,102,510/ 15,652,054
1977 | 14,585,523 | 8,242,901 ... .| 20,828.514
To date |121,272,997 10,885| 4,012,560 8,681,796] 76,175,349 1,088,592 4 211,272,179
204,917 3 2,533,005 |. | . 2,841,185
.................. 2,041,804 |. | | 2883158
851,416 16,428,278 161,254 17,485,962
18,138,142 30,546 .. 7.392,4361.... R | 25,562,105
19,083,062 1,678 ... 7.687.887] .. | 2v80Z8612
o date |259,161.857| 1,098,950 51,014,988} 10,855,136] | 322.663.519
Not assigned 1978 B I . 4,452,246 5,581,248
1977 - . 2,745 aa0(. 8,464,714
To date 315,498 2,870,844 49,117,532| 8,180,828|5,972,1T1] 61,970,891
Totals............ 1976 | 34,073,746] 5,610,063 14,314] 5,205,973] 48,188,635 6,995,0170 [ 100,938,648
1977 | 42,705,320 5,861,614 55,802 7,309,536 54,809,121 4,909,789] . ! 115,650,002
To date [418,577,045|83,854,353| 9.333,020/88,728,618]525,618,347 119,641.441)'5.972,171 1,240,724,994
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Table 3-84A—Production of Coal, 18361977

Year Quantityl Value Year Quantityl Value
tonnes $ tonnes $
37985 149,548 1919 2207 659 11,975.6T1
14 475 56,988 19200 —_ 2 587 763 13,450,169
13 995 55,006 1921 2422 455 12,836,013
18 409 72,472 922 2473692 12,880,060
21 687 85,380 S 2391 998 12,678,548
29 091 115,528 1839 619 9,911,935
33345 131,276 2305 337 12,168,905
23518 100,460 2 182 760 11,650,180
31 740 124,956 2316 408 12,269,135
44711 176,020 2 431794 12,633,510
36 376 143,208 2 154 607 11,256,260
30322 119,372 1809 364 9,435,650
50 310 v 164,612 1 601 600 7,684,155
50 310 164,612 1464 759 6,523,644
50 311 164,612 1249 347 5,375,171
82 856 244,641 1297 306 5,725,133
111 912 330,435 1159721 5,048,864
141 425 417,576 1226 780 5,722,502
156 525 462,156 1312 003 6,139,920
173 587 522,538 1259 626 5,565,069
245172 723,903 1416 184 6,280,956
271 889 | 202,785 1567 758 7,088,265
232 020 685,171 1673 516 7,660,000
286 666 846,417 1810731 8,237,172
216 721 639,897 1682 591 7,742,030
400 391 1,182,210 1752626 8,217,966
371 461 1,096,788 1381 654 6,454,360
331875 979,908 1305516 6,732,470
419 992 1,240,080 || 1947 . ... . 1538 895 8,680,440
497 150 1,467,903 R _ 1 455 552 9,765,395
589 133 1,739,490 . 1470 782 10,549,924
689 020 2,034,420 1427 907 10,119,303
1045 607 3,087,291 1427 513 16,162,617
839 591 2,479,005 1272 150 9,729,739
993 988 2,934,882 1255 662 9,528,279
1029 204 3,038,859 1 186 849 9,154,544
954 727 2,824,687 1209 157 8,986,501
909 237 2,693,961 1285 664 9,346,518
906 610 2,734,522 984 886 7,340,339
1 146 015 3,582,595 722 450 5,937,860
1302 088 4,126,803 625 964 5,472,064
1615 688 4,744,530 715 455 5,242,223
1718 692 5,016,398 833 827 6,802,134
1 667 960 4,832,257 748 731 6,133,986
1473933 4,332,297 711 594 6,237,997
1712 739 4,953,024 826 737 6,327,678
1855121 5,511,861 862 513 6,713,590
1 929 540 5,548,044 771 848 6,196,219
2255214 1,637,113 824 436 7,045,341
2143225 7,356,866 870 180 7,588,989
2 439 109 8,574,884 773 226 6,817,155
3 007 074 11,108,335 2398 635 19,559,669
2305 778 8,071,747 4 141 496 45,801,936
2913778 10,786,812 5 466 846 66,030,210
2 461 665 9,197 460 6 924 733 87,976,105
2029 400 7,745,847 7157 440 154,593,643
1 883 851 7,114,178 — — 8 924 816 317,114,744
2 343 671 8,900,675 {1976 .. . 7537 695 298,683,679
2209 982 8,484,343 8424 181 328,846,883
2336238 12,833,994 Totals......__... | 180,799,139 | 1,935,327,745

1 Quantity from 1836 to 1909 is gross mine output and includes material Jost in picking and washing. For
1910 and subsequent years the quantity is that sold and used.



Table 3-8B—Coal Production and Distribution by Collieries and by Mining Divisions, 1977

Coal Used Sales Total Coal Soid and Used
Raw Coal Clean Coal
Mine H Under Canada -
Production | Production leympanies’| Making United| Others | Total Amount valn
Boilers, Coke British Other | States apan Sales alue
Ete. Columbia | Provinces
t t t t t f t t t t t t $
Fort Steele Mining Division
Byron Creek Collieries Ltd 372473 365 604 5037 248 607 61 357 315 001 315 001 8,002,279
Coleman Collieries Ltd... 258 335 153 190 S— 153 190 153190 | - 153190 6,490,896
Fording Coal Ltd...... 4152 798 2 807 262 e | 2325 649 22782 | 2348431 2 348 431 99,008,279
Kaiser Resources Litd... 6773 699 5254 362 3810 150 946 59 343 e | 1783 | 4325110 | 1066 336 | 5452572 | 5607328 | 215,250,329
Omineca Mining Division

Bulkley Valley Coal Ltd. ] 285 231 2 [—— 228 [ R (R S — 228 231 5,100
TotalS.oo e 11 557 590 8 580 649 3813 150 946 64 608 248607 | 1783 | 6865306 | 1089 118 | 8269422 | 8424 181 | 328,846,883

J
I
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Table 3-9—Principal Items of Expenditure, Reported for Operations
of All Classes

Salaries and Fuel and Process
Class Wages Electricity Supplies
$ § 3
Metal-mining 140,680,466 38,856,380 157,986,284
Exploration and development 89,119,504
Coal 55,184,287 11,829,045 17,536,996
Petroleutn and natural gas (exploration and production) ... 9,128,723
Industrial minerals 15,104,459 4,589,590 2,931,220
Structural-materials industry. 28,164,710 15,874,298 13,570,857
Totals, 1977 ......_ 337,382,14% 71,149,313 192,025,357
L]
1976 - 271,736,328 59,220,204 170,075,616
1975 246,953,568 49,104,838 154,476,238
1974 272,945,078 42 381258 140,002,685
1973 221,877,595 36,750,111 103,840,649
1972 199,351,449 31,115,621 77,092,955
1971 179,175,692 23,166,904 68,314,944
1970 172,958,282 19,116,672 59,846,370
1969 123,450,327 14,554,123 43,089,559
1968 113,459,219 13,818,326 38,760,203
1967 94,523,495 13,590,759 34,368,856
1966 93,409,528 12,283,477 28,120,179
1965, 74,938,736 11,504,343 30,590,631
1964 : 63,624,559 10,205,861 27,629,953
1963 57,939,294 10,546,806 12,923,325
1962, 55,522,111 9,505,559 14,024,799
1961 50,887,275 8,907,034 17,787,127
1960. 52,694,818 7,834,728 21,496,912
1939 49,961,996 7,672,321 17,371,638
1958, 48,933,560 £,080,989 15,053,036
1957 56,409 (56 8,937,567 24,257,177
1956, 57,266,026 9,762,177 22,036,839
1955 51,890,246 9,144,034 21,131,572
1954 48,702,746 7,128,669 19,654,724
1953 55,543,490 8,668,099 20,979,411
1952 62,256,631 8,557,845 27,024,500
1951 52,601,171 7,283,051 24,724,101
1950 42,738,035 6,775,998 17,500,663
1949 41,023,786 7,206,637 17,884,408
1943 38,813,506 6,139,470 11,532,121
1947 32,160,338 5,319,470 13,068,948
1946. 26,190,200 5,427,458 8,367,705
1945 22,620,975 7,239,726 5,756,628
1944 23,131,874 5,788,671 6,138,084
1943 26,051,467 7,432,588 6,572,317
1942 26,913,160 7,066,109 6,863,398
1541 26,050,491 3,776,747 7.260,441
1940 : 23,391,330 3,474,721 6,962,162
1939 22,357,035 3,266,000 6,714,347
1938 22,765,711 3,396,106 6,544,500
1937 21,349,690 3,066,311 6,845,330
1936 17,887,619 2,724,144 4,434,501
1935 16,753,367 2,619,639 4,552,730
L

Nore—This table has changed somewhat through the years, so that the items are not everywhere directly
comparable, Prior to 1962, lode-mining referred only to gold, silver, copper, lead, and zinc, Prior to 1964, some
expenditures for fuel and electricity were included with process supplies, Process supplies (except fuel) werc

broadened in 1964 to include *“process, operating maintenance and repair supplies . . . uwsed in the mine/mill
operations: that is, explosives, chemicals, drill steel, bits, lubricants, electrical, etc. . . . not charged to Fixed
Assets Account . . . provisions and supplies soid in any company-operated cafeteria or commissary,” Explo-

ration and development other than in the field of petroleum and natural gas is given, starting in 1966.
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Table 3-10-——Employment in the Mineral Industry, 1901-1977

. Structural d
Metals Coal Mines Materials lE'-.
L
%, (o8
. ]
Year Mines § .=§ geg
I 2E [ESS
£l 3 22 SRS
= e 2 2 < b |4 BA <] g& | E2 k=]
s 5 2 2 o = 3 5 q 5 g a8l [ "
K| £ 5 3 E 8 & 2| 8|32 3 |28 #5587 B
B ||| S |@da| 8|5 |<|K |8 a |E3|aa &0 &
1901 ........].

1.82
1,794'2.470
2,160(3.167
~12,073]3.058
1,833|3,463
1.704'4.005
1.509'4.2890
{1.100/3.819
11.268|3,738
1,208(3,768

9
720[2.678
1,188,027
919/3,168
996[8,187
1,045(2,944
1,025]8,072
960(3,655
£91[2,835
840(2.981
822(2.884
672|2.813
960[5.461
1,126{5.884
1,203[3.768
1,259(3,758
1,807)4,044
1,516(4.120
1.871(3.901
1,129(3,11%
1,091(3,304
1,04313.339
838]3,328
625|3.081
618(3,008
648(3.084
626(3,118
949!3.356
850!3,239
822{3.,281
965(8.529
1,014(3,654
992|3.435

9(1,072/8,283

1,099(3,468
1,381(3,738
151813481
1,734l3,353
2,394'3.390
2.352(2.767
1,98318,733
2,043]3,542
2,22413,590

10 790

5
242(1,033]1,275
444/1,013|1.457
214{1,771[1,985
265'1,0512 216
267(2,255/2.522
290(2,464(2,768
327(2.200'2.627
312|2,566|2,868

1,380

J86

cveeerno-111,933

2931
2.101|
2,537/

iy
o
—

5 03
495119,095
490/20,457

1 Commencing with 1967, does not include employment in by-preduct- plants.
NoTe-—These figures refer only to company employees and do not include the many employees of contract-

ing firms.
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Table 3-9— Principal Items of Expenditure, Reported for Operations
of All Classes

Class Salaries and Fuel and Process
Wages Blectricity Supplies
$ 3 $
‘Metal-mining 140,680,466 38,856,380 157,986,284
Exploration and development 89,119,504 .
Coat 55,184,287 11,829,045 17,536,996
Petroleum and natural gas (exploration and production)...__..... 9,128,723
Industrial minerals 15,104,459 4,589,590 2,931,220
Structural-materials industry. 28,164,710 15,874,298 13,570,857
Totals, 1977 337,382,149 71,149,313 192,025,357
L]
1976 277,736,828 59,220,204 170,075,616
1975 246,953,568 49,104,838 154,476,238
1974 272,945,078 42,381 258 140,002,685
1973 221,877,595 36,750,711 103,840,649
1972 199,351,449 31,115,621 71,092,955
1971 179,175,692 23,166,904 68,314,944
1970 172,958,282 19,116,672 509,846,370
1969 123,450,327 14,554,123 43,089,559
1968 113,459,219 - 13,818,326 38,760,203
1967 94,523,495 13,590,759 34,368,856
1966 93,409,528 12,283,477 28,120,119
1965 74,938,736 11,504,343 30,590,631
1964. - 63,624,559 10,205,861 27,629,933
1963 57,939,294 10,546,806 12,923,325
1962__ 55,522,171 9,505,559 14,024,799
1961 50,887,275 8,907,034 17,187,127
1960, 42,694,818 7,834,728 21,496,912
1959 49,961,996 7,671,321 17,371,638
1958 48,933,560 8,080,989 15,053,036
1957 56,409,056 8,937,567 24,257,177
1956 57,265,026 9,762,177 22,035,839
1955 51,890,246 9,144,034 21,131,572
1954, 48,702,746 7,128,669 19,654,724
1953 55,543 490 8,668,009 20,979,411
1952 62,256,631 8,357,845 27,024,500
1951 52,607,171 7,283,051 24,724,101
1950 42,738,035 6,775,998 17,500,663
1949 41,023,786 7,206,637 17,884,408
1948 38,813,506 6,139470 11,532,121
1947, 32,160,338 5,319,470 13,068,948
1946. 26,190,200 5,427,458 8,367,705
1945 22,620,975 7,239,726 5,756,628
1044 23,131,874 5,788,671 6,138,084
1943 26,051,467 7,432,585 6,572,317
1942 26,913,160 7,066,109 6,863,398
1941 26,050,491 3,776,747 7,260,441
1940 : 23,391,330 3,474,721 6,962,162
1939 22,357,035 3,266,000 6,714,347
1938 22,765,711 3,396,106 6,544,500
1937 21,349,690 3,065,311 6,843,330
1936 17,887,619 2,724,144 4,434,501
1935 16,753,367 2,619,639 4,552,730
S

Nore—This table has changed somewhat through the years, so that the items are not everywhere directly
comparable, Prior to 1962, lode-mining referred only to gold, silver, copper, lead, and zinc, Prior to 1964, some
expenditures for fuel and electricity were included with process supplies. Process supplies (except fuel) were

broadened in 1964 to include “process, operating maintenance and repair supplies . . . used in the mine/mill
operations; that is, explosives, chemicals, drill steel, bits, lubricants, electrical, etc. | . . not charged to Fixed
Assets Account . . . provisions and supplies sold in any company-operated cafeteria or commissary,” Explo-

ration and development other than in the field of petroleum and natural gas is given, starting in 1966.



Table 3-11—Employment at Major Metal and Coal Mines, 1977

Tonnes Average Number Employed!
Days
Operat- Mine
in, Adminis-
Mined | Milled | ML | trative, Mill | Others | Total
Ete. Surface | Under:
ground
Metal Mines
Afton Mines Ltd.2 122 340 122 340 23 21 12 2 1 35
Anaconda Canada Lid. (Britannia)3. . — 5 1 O 5 11
Bethlehem Copper Corp, (Bethlehem) 5568004 | 5554855 310 22 192 95 — 309
Brenda Mines Ltd, (Brenda) 9 806 253 9634 421 365 118 156 166 8 448
Canex Placer Ltd, (Endako) 11579427 [ 9084 501 344 133 125 JE— 335 o 593
Cominco Ltd, {(H.B.} 357 256 357 256 42 26 25 50 12 —— 123
Cominco Ltd. (Sullivan) 2194218 | 2194218 344 15 | e 537 209 83 944
Craigmont Mines Ltd. (Craigmont) 1 849 726 1884 335 363 86 122° 137 41 — 386
Dankoe Mines Ltd. (Horn Silver) 29 030 31984 246 7 4 22 4 - 37
Gibraltar Mines Ltd. (Gibraltar) 19 408 617 | 12 754 959 363 129 129 J— 281 - 339
Granby Mining Corp. (Phoenix} 8328583 | 334 8 29 . 2 — 79
Granisle Copper Ltd, (Granisle) 4491792 | 4474119 | 365 70 136 118 - 324
Lornex Mining Corp, Ltd. (Lornex) 15583 834 | 15480 725 | 368 7] 364 314 — 770
Newmont Mines Ltd. (Granduc Operating Division) 1252362 | 1252362 62 105 2 44 p— 343
Newmont Mines Ltd. (Similkameen Division) 6473 909 7135737 365 78 160 Jo— 84 — 22
Noranda Mines Ltd. (Bell) 4231876 | 4409135 365 84 44 J— 137 —_— 268
Noranda Mines Ltd. (Boss Mountain) 523 603 523 453 352 50 63 73 n J— 223
Northair Mines Ltd. (Warman) 84 366 84 366 ass 23 —— 44 16 15 98
Silvana Mines Ltd. (formerly Kam-Kotia-Burkam Joint Venture) . veecenn.ne. - 16 646 15 956 250 1 N 23 6 — 30
Teck Corporation Ltd. (Highland Bell) 33977 33977 ass R I—— 15 9 5 36
Utah Mines Ltd, (Island Coppet) 12 920996 | 13 106 006 368 186 506 | 176 — 868
‘Wesfrob Mines Ltd, (Tasu) 1020 886 1020 886 180 45 8 12 76 _— 141
‘Western Mines Ltd. (Lynn and Myra) 247 646 269 068 3 53 — 163 20 k1 275
Total metal mines j— 1,464 2,148 1,208 2,224 156 7,200
Coal Mines

Byron Creek Collieries Ltd 372473 | 368 24 34 J— 4 — 62
Coleman Collieries Lid 258 335 3685 | i J— —_ —— 31
Fording Coal Lid 4 152 798 365 73 673 JR— 286 1,034
Kaiser Resources Ltd 6173 699 368 443 813 312 173 - 1,741
Total coal mines. J— 542 I 1,551 ‘ 312 463 — 2,868

1 The average number of employed includes wage-earners and salaried employees. The average is obtained by adding the monthly figures and dividing by 12, irrespective

of the number of months worked.

3 Copper precipitate produced incidental to treatment of water as required by Pollution Control Branch,

2 Mill commenced operating December 8, 1977,
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Table 3-12—Metal Production, 1977

i Qre Gross Metal Content
Property or Mine mcﬁ‘-.‘:;’ of Owner or Agent Sh‘gf“ Product Shipped v
Treated Gold Silver Copper | Lead Zine | nivm
Alberni Mining Division t g g kg kg kg kg
Lynxand Myra ... ... Buitle Lake.....| Western Mines Lid... 269 068 | Copper concentrates, 8 670 t; Lead con- [ 632 075| 34 909 727| 2 856 881| 3 356 196/18 607 822] 72139
centrates, 6466t; zinc concentrates,
31247
Atlin Mining Divislon t
Nil.
Cariboo Mining Division
Boss Mountain .. | Big Timothy | Noranda Mines Lid. (Boss 523 453 -| Molybdenite concentrates, 2035 t con-
Mounitain Mountain Division} taining 992 588 kg of molybdenuwm
Gibraltar.........ccceevoone. | McLeese Lake | Gibraltar Mines Ltd, —.........]12 764 959 | Copper concentrates, 144 317 t; molyb- || 3310 292[40 255 709
denite concentrates, 238 t, containing
137 2
Clinton Mining Division 37202 kg of mo]ybdenum. -
Nit
Fort Steele
Mining Division
Sullivan......cceeeef Kimberley.....| Cominco Ltd, wnoee .| 2194 222 | Lead concentrates, 106 264 t; zinc con- 80609 454|_ |75 125 898|76 890 967 ...
centrates, 149 339 t; tin concentrates,
426 t ining 181 278 kg of tin
Golden Mining Division containing gotH
Nil
Greenwood Mining
Division
Highland Bell..._............. .| Beaverdell...... Teck Corporation Ltd. ... 33 977 | Lead concentrates, §72 t; zinc concen- 5443| 12030423 328] 122710/ 139 565 723
trates, 245 t; jig concentrates, 121 t
Midway... .| David N. Moore, Midway ..... 55 | Crude ore 37 10 940| ...
Phoenix... Granby Mining Corp,, (Phoe- 832 583 | Copper concentrates, 10226 t _ 268 238| 1748 891| 2 695 517
nix Copper Div,)
Kamlioops Mining
Division
Aftonl. e | Kamloops ... | Afton Mines Ttd., 122 340 -
Bethlehem Highland Bethlehem Copper Corp. .| 5 554 855 | Copper concentrates, 56531 t .. _.._._| 106652] 7778 580|24 462 130
Valley
Loraex Highland Lornex Mining Corp. Ltd. .—._[15 480 725 | Copper concentrates, 204 448 t; molyb-] 12 597| 19 209 555/66 156 450
Valley denite concentrates, 3 427 t containing
1 846 849 kg of molybdenum
Lucky Coon.ooeneee ... | Adams Interpacific Sales Ltd. .. 4962| Lead concentrates, 89 t; zinc concen- 274 228 669 62033 41 367 114
Plateau trates, 77 t
Liard Mining Division
F3' 1 U VOOV (SO VORI UURUURUUUIUY SOV, (o oSO UPUP) SO S,
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Lillovet Mining Division
Wil

Nanaimoe Mining Division
Ysland Copper............| Rupert Inlet...| Utah Mines Ltd. .| 13 106 006 Copper concentrates, 202 558 t; molyb- |1 496 459 9 699 222146 749 860
denite concentrates, 2 302 t containing
987 627 kg of molybde_num; rheniuvm
Nelson Mining Division shipments are confidential
41 Salmo. e Cominco Lid, e .~.] 357256 |Lead concentrates, 4 813 t; zinc concen- | ... 996 696 &§15] 1931 566(12 593 518] 95 893
trates, 22 606 t
Silver Dotlar..............| Salmo..........| W. E. Tambling, Squamish... 182 | Crude ore 1275 45 193 170 1577 1274)
New Westminster
Mining Division
il
Nicola Mining Division
Craigmont Merritt Craigmont Mines Ltd. ...—..| 1884335 | Copper concentrates, 63 193 t; iron con- - 17 659 393
Omineca Mining Division centrates, 39 246
Bell (Newman)......—.....| Babine Lake..| Noranda Mines Litd, (Bell | 4 409 135 | Copper concentrates, 59 378 t _..._...._| 714 280] 2066 88815 890 606
Copper Div.)
Endako .o Endako....._.| Canex Placer Ltd, (Endako [ 9084 501 | Molybdenite concentrates, 24 t; molyb-
Mines Div,) dic tri-oxide, 12651 t; ferro-molyb-
denum, 228 t; total content 7691235
) kg of molybdenum
Sranisle ... --| Babine Lake.._| Granisle Copper Ltd. _..........| 4474 119 | Copper concentrates, 49 724 t .. ... | 559 761| 5 990 90417 404 635
Nilver Standard. -| Hazelton ....... | George Braun, Hazelton ... 148 | Crude ore 560; 236725 484| 11541 15681 _
Oseyoos Mining Division .
\3renda....._..._..__....._...».W- Brenda Lake... | Brenda Mines Ltd, ... 9634421 | Copper concentrates, 54 837 t; molyb-| 102080 8§ 017 576/16 133 570
denite concentrates, 6 792 t; molybdic
oxide, 15 t; total content 3 866 503 kg
\-I of molybdenum
orn Silver............cee.| Keremeos.......| Dankoe Mines Ltd, .. 31 984 | Bulk and Jig concentrates, 1 168 t .........| 24260 8917 790 4170 23 759 27993 )
Revelstoke Mining
Division
Wi
Similkameen Mining
Division
kimilkameen (Ingerbelle}..] Princeton._....... Newmont Mines Ltd. (Simil- | 7 135 737 | Copper concentrates, 74 838 ¢ ... _._....| 969 169| 3 980 500{20 596 981

"

kameen Div,)

1 Commenced production December, 1977,

2 Estimated.
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Table 3-12--Metal Production, 1977—Continued

Ore Gross Metal Content
Property or Mine mﬂthi‘:: of Owner or Agent Sh"gl?’d Product Shipped
Treated Gold Silver Copper Lead Zinc gf{ﬂ;
Skeena Mining Division t g g kg kg kg xg
Granduc Stewart Newmont Mines Ltd, (Gran- | 1252 362 | Copper concentrates, 46 575 t .oeeoee . 130011 8631 953|13 262 155
duc Operating Division}
Premier. Stewart Nick Benkovich, Stewart ... 42 | Clean-up 1490 38 091 262 7629 6091} .
Tasu. Tasu Sound....., Wesfrob Mines Ltd. .| 1020886 | Iron concentrates, 384 309 t; copper tofi- 1817 80 671) 5 08O 107
centrates, 11 660 ¢
Slocan Mining Division .
Bluebell Riondell .._......| D, Pearce, Nelson ... 238 | Salvaged lead concentrates, 51 t; zimc|_ — 39221 e, 18024] 112 717|——-
concentrates, 187 t
Chief......__. Mt. Ruppel......| N, Block, Nelson ....._ 3 | Crude ore 9 D |1 ) PO— 121 ] (R—
Enterprise . -{ Enterprise T. Mazur, Calgary 8% | Crude ore 21 64 228 54 2225 3025 e
Creek .
Galena Farm.__.. Silverton .......| Selmon Resources Ltd. ... 33 | Clean-up; lead concentrates, 9 t; zinc 47 117,445 | 6216 13 025 94
concentrates, 24 t .
Lucky Thought____ Silverton ... S. Betisoff, Silvettott .ooeeoooo.. 327 | Crude cre 329 630 144 25 407 28 819 191
Moose... -| Silverton .........| D, Pengelly, Silverton - 45 | Crude ore 143229 24 053 4982 ..
Ottawa... Springer C, Thickett, Slocan ... 1304 | Silver concentrates, 8 t; crude ore, 112 t 33| 1325579 196 557 44|
Creek
Scranton ..o | K810 Star Syndicate and Hem 6 869 | Lead concentrates, 259 t; zinc concen-| 29019 468 660 35) 182843 171209| 3740
Mines Ltd, trates, 287 t
Siimonac (Minniehaha) .. | Slocan Lake.... | Silvana Mines Ltd. (formerly 15996 | Lead concentrates, 1873 t; zinc concen- | .| 9163 815|cce ) 1 102 548] 7127759 3995
Kam-Kotia-Burkam Joint trates, 1041 t
. Venture)
Victor (Violamag) .| New Denver....| E, Pederson, New Denver ... 15 | Crude ore 311 57 136 34 92 298|
Whitewater... o .| Retallick.........| P. Leontowicz and L. Fried, 11 | Crude ore 15 552 45 1 831 3 069........ -
Trail Creek Mining New Denver
Division
Bluebird....o e Rossland.........| Standonray Mines Ltd, .......... 2081 |Crude ore 1454) s867s8j_______| 29709 35135 ..
X1 Rossland._.[J. A. Ruelle and L. G, Me- 43 | High-grade ore 1584 1 51 127 o
Vancouver Mining ' Lellan
Division
Astra—Cambria, BlueJack | Alta Lake_... | Van Silver Mines Lid. . 8067 | Silver concentrates, 97 ¢ ... 1381] 157 468 1290 6764 9857 e
Britanuia... e | Howe Sound . | Anaconda Canadz Ltd. and 236 | Copper precipitate clean-up ... S 7465 56555
3 D. Pearce, Nelson :
Warman (Northait) ..........| Callaghan Northair Mines Ltd, ... _...| 84 366 | Lead concentrates, 2 489 1; zinc concen- 1234 043] 103410941 | 1217 824] 1265 112] 1354
Creek trates 2 347 t; dore bars
Vernon Mning Division
Nk
Victoria Mining Division
Nil.

S11
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MINERAL RESOURCE STATISTICS

Table 3-13—Destination of British Columbia Concentrates in 1977

117

Lead Zinc Copper Iron
t t i t
Trail 121 665 1857137 e —_—
Other Canadian _ 73 054 60940
United States 2 489 10727 54212 33 862
Japan TI5 766 323 462
Other foreign JR— 10936 84 159 27053
Totals. 124 154 207 400 987 191 445 317
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QOparator

Arnaco Canada Petroleurn
Limited

imparial Oll Limited . . .

Mebil Oil of Canade Ltd.

Pacific Patroleum Lid. . .

Location

Units 68, 69, Block J,
N.T.5. Map 94-N-18

S5.E. % Sec. 2, Tp. B5,
A. 14, WEM

Unit 91, Biock D, N.T.S.
Map 94-1-14

Sec. 36, Tp. 82, R. 18,
WEM

Westcoast Transmission N.W. % Sec, 10, Tp, 85,
Co, Ltd, A. 14, weM
W;stcoast Transmissicn Unit B85, Block G, N.T.S.
Co. Ltd. Map 94-J410
Name

Westcoast Transmission Co. Lrd. . . |
Westcoast Tramamission Co. Ltd. . . . . .. ... . -

TABLE 4-14 — GAS—PROCESSING PLANTS,

Flalds Sarved

Beaver River ., .,

Boundary Lake . . ., ... ...

Sierra

All British Celumbia producing

gasfields except Parkland,
Dawson Craek, Boundary
Leke, Sierra, Clarke Lakae,
¥Yoyo, ®nd Beaver River
Boundary Lake . . . ... ...,
Besver FRlver, Clarke Lake,

Yoyo, Halmet, Louise, Patitot

TABLE

Location

Taylor . , .. ... ...
Fort Nelson . .

Plant Type

Dehydration

inlet separatos, M.E.A. absorpticn
treating, gvleol absorption de-
hydration, combined refrigeration
and oil absorption natural gas
liquld recovery distillation

Inlet separator, dry dasiccant de-
hydration

inlet separatcr, M.E.A. treating,
dry desiccant dehydration, oit
absorption, distillatlon

M.E.A. absorption, dahydration
Potassium carbonate, M.E.A.,
D.E.A. sbserption, dehydration

Year
of
First
Opera-
tion

1971

1964

1869

1957

1961

1965

4-15 — SULPHUR PLANTS, 1977

Raw Material

- Hydrogen sulphide . . . . .. ... ..
Hydrogen sulphide . , , . . .. .. ..

Residual Gas to—

Woestcoast Transmission

Co, Ltd.

Westcoest Transmission

Ltd,

Westcoast Transmission

Co. Ltd.

1977
Plant Capacity
Mitlion
SCF/Day Natural Gas
In Out
247 239.5
21 17 Pentanes plus, propane-
butane mix Co,
-
127 125
500 455 Condaensate, pentanes
plus, propans, butanes Co.
2.4 89 Condensate . . . ... .
Co.
1096 910 ... S
Co.
1
Principal V::nr °
irst
Produet
Operation
Sulphur . ... .. ..., . 1957
Sulpher . ... ... ..., . 1976

Westcoast Transmisslon

L1d.

Waestcoast Transmission

Led.

Westcoast Transmission

Ltd,

Capacity
{Leng Tons
per Day)

289
400

iral
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TABLE 41 — ACREAGE OF CROWN PETROLEUM AND NATURAL GAS RIGHTS HELD, 1968 — 77

1968 1969 197¢ 1971 1972 1973 1974 1975 1978 1977

Acrag Acres Actey Acres Acres Acres Acres Acrgs Acras Acres
Patroleum and natural gas permits . . . . . ... ... 32622739 31 893990 21 379 481 18 726 137 19 891 946 17410475 16 227 862 13292 668 13 252 878 12 929 825
Patroleum and natural gas leases 10 029 674 8837 265 ? 765 668 7 226 320 65 493 §33 6 196 570 6 405 086 5 574 381 5 B899 025 7 194 899
Naturab gas licences , . . . ., . v o v v e v v o n s vy eememmeemanen 20 781 15 565 7 809 7175 36 374
Naturalgasdeases . . , ., .. ... ......0.0... 518 826 475 419 472 964 471 919 470 260 479 754 479 860 487 7139 503 555 516 721
Petroleumleases . . .. .. ... ... 00 644 - - - = 1284 1284 1284 1284 3180 3180 3180
Drilling reservations . . . . . . . 4 v 04 . PR 384 926 360 546 292 402 337 656 452 079 419 878 350 BO7 317 683 625 151 836 870

Totals . .. .. e e 432 556 808 41 657 220 29910 495 26 763 316 27 309 202 224 528 742 23 490 564 19 683 370 20 150 964 21 517 B69

PETROLEUM AND NATURAL GAS REVENUE, 1947 - 1977

194768 1969 1970 1971 1972 1973 1974 1975 1976 1977 194777

Rentals and Fees $ $ $ $ $ $ $ % s $ $
Permits . ............... 42 547 760 1772 064 1426448 1615619 1729829 1524 431 2224111 2 150 965 2114 161 2128190 59 233 578
Drliling reservations . 992 818 79 796 48 156 79120 107 537 77 344 85 481 75 636 124 196 172 078 1842 161
Natural gas licences 68 254 803 8 067 4165 3 838 e ] 85 107
Leases (all} , . ............ 61 921 459 8488 114 7 699 B44 7 733584 6976 517 6 500 830 9 678 015 10 242 543 © 11 925 123 13 680 926 144 8486 955
Totalrentals . . . ... ... 105 630291 10339 974 9174448 9428323 8813883 8103408 11 996 664 12 473 298 14 167 318 15831 194 206 007 801
Crown Reserve Disposition Bonuses .
Permits . ...... PN 431670158 16 816 392 9506074 14688870 13818020 7877134 15434610 6623647 27548820 60017393 216 197 575
Dritting reservations 26 226 969 1384 215 1t 825404 2486 763 3011025 2108092 2 669 318 2 708 463 6152419 30 633 8861 79 216 519
Leases ., ., ... ... 00 0un 59 455172 3735845 5008323 510198 3666617 6791215 4 851 506 3INT13I7 ‘9525202 34816472 136 278 407
Crown reserve disposition
total ... .. .. 127 849 146 21 646 462 16 339801 22 186 251 20496862 17776 441 22 955 334 12 749 247 43226 441 125467 726 430 692 501
Crown Royaltligs '
Gas . ... .. I A R 17 406 300 3 730 634 3 948 356 4 209 793 5 BBO 434 6 06t 250 2 843 329 2 848 930 173 315 180 95 46 983 292
Qil .. e s 34 069 246 9017 352 9483937 10415656 98456 125 14 543 621 48 296 036 44 782 489 43 025 220 41015470 265 394 152
Processad products and pensities . . 920 428 48 847 42 314 428517 44 379 42675 134 180 570 321 711810 888 799 3446 270
Gas revenue from B.C. Patroleum
Corporation. . . .......,.. . 26 000 000 172150000 149850000 174 250 000 522 250 000
Crown royaltles total . . . . 62 396974 12 796 833 13474 607 14 667 966 15 469 938 20 647 546 77 273 545 220 351 720 194 660 345 216 335 220 838073 14
Miscelloneous fees . . . . . .. ... 262 992 19 625 21 843 35 604 42 775 27 028 19 104 18 541 32 248 64 583 544 343
Total petroleum and
natural gas revenue , , . . 286 03B 403 44 802 884 39070689 46318144 44 822 258 46 554 423 112 243 647 245 592 B26 252086 362 367 848 723 1475318359
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TABLE 4-2 — ESTABLISHED HYDROCARBON AND BYPRODUCT RESERVES, DECEMBER 31, 1977

Original hydrocarbon in place . . .. ... e e e e
Ultimate recovery, current estimate . . . ., v v i v i v s e e e
Cumulative production to Dacember 31, 1976 0 v v v
Reserves estimated at Dacember 31,1976 . . . .. .. ... ... ..,
Drilling in 1977 . . ., .. ...

Revisions tn 1977 . . . .. .. ... ... ..
Praduction in 1977 . ... .. .. ...

Production agjustment . . ..
FReservas at Decamber 31, 1977

NOTES —

Dacember 31, 1977

Resldue Gas,

Crude OIl, Raw Gas, Residua Gas, BSCF (Basis Propane,
MSTB BSCF BSCF1 1 000 BTU/SCF)1 msTB1
1342812.7 167203 e B
4568 117.3 13379.7 1t 568.9 12 074.6 15911.7
277 508.7 4717.8 41671 4 370.0 7577.4
154 981.0 85185 7 309.8 7 588.4 80538
+26 159.5 +643.1 +544.6 +560.0 +417.8
~529.0 —-500.7 —442.4 —443,8 -137.3
—13 B42.6 —301.8 --338.4 —352,5 —443.7
413 e i e
166 810.3 8 270.1 7073.4 7 352.1 7 890.6

MSTB — Thousand stock tank barrels, where one gallon contains 34.9723 Canadian gallons.

BSCF — Billion standard cubic feet at 14.65 psie and 60° F.
MLT — Thousand lang 'tons.

Butanes,
mMsTB1

221872
10 5841
121853.9
+710.7
—260.8
—647.5

11 886.3

Pentanas,
msTB1

45 044.1
20 684.7
23 448.7
+1539,9

—-629.2
-1321.3

23 038.1

Sulphur,
MLT1

5 044.0
1628.6
€ 467.0
+885.0

+63.4
—158.1

7 256.3

1Figures in these columns are estimates based on average gas analyses and estimated plant recoveries. Actual recoveries of propane, butanes, pentanes, and sulphur were 574.2, 700.4, 1 287.7 MSTR

and 146,1 MLT respactively.
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Well
wthorization
Number

3914
4034
3a83
4042
3759
3832
4238

4165

4083

4207

3895
‘3882
3977
4070
3802
ans
3970
2982
4224
1856
4146
3g87
ag17,
4029
3773
3793
4210
4021

4026
ags8
3201

4119
3912
4098
3476
4125
azc3

TABLE 4-3 —

Well Name
AEG et al Niteaka-23-1 . ... ..
AEG CanPlac E Silverberry 6-18-88-19 . . ... .. ...
AEG et al Stripb-82.D . .......... e e
AEG ATAPCO Sunset 7-13-79-18 . , ., ... ......
ATAPCOQ et al Janis d-9B-G .
ATAPCOKluad-B1-F ... ......... e e
AmMin Thetlaandoa b-26-C. . . . . .. P e e
Anadarko et al N Boundary 7-18-88-14 , , , . .., ., .
Anadarko Cdn-Sup Buick d-55-4 . . ., . ... .. -
Aquit ot al Donnamarig 2-93-C . . . . .. [
Aquitetal Kiwiganad-87.G . .. .............

Ashland et al Blrch a-67-E
Ashland et al 8irch b-10-L
Ashiand et al Buick b-2-D .
Ashland et 8l Buick b-22-B . ., . .. ... ..., ...,
Ashland et al Buick ¢-34-H ., . . . .. .. .. e e
Ashiand Buick ¢-36-H . .
Ashiand Numac Buick d-19-F
Ashland et al W Buick ¢-86-E . .
Ashlangd Numac Ingad-77-B ., ... .... PR
Ashland Numac Jeans b-2-G .
BP AEG Bullmaose a-22-E . . .. . .., .14
BP ot al Bullmoose ¢-20-L . . ., . ..

Bf et al Musray d-48-1..,, ., ..
BP Sukunks b-59-A ,, , .., ..
BP Sukunka b-65-8 .., ......
Baay et al Otter 6-31-88-15 . . . .
Baysel et al,Peejay d-B1-G . . . , .
£DCOG Cecil 8-18-86-17 . . . .

CDCOG UnionMelc-87-0 . . . .. ..............
CDCOG et al Toaga c-20-K e e .
CPCOGWeasald-46-B. . . ., ., ... ...
CSetal Conroy a27-F ,...........

CZAR etal Birche-14-1 ., ., ... ... ...
CZAR et al Birch b-64-1
CZAR et al Birch b-66-1 .
CZAR et al Birch &-77-1

Date
Spudded

Jan, 30,1977
Jul, 28, 1977
Jan. 4, 1977
Aug, 14,1977
Mar. 28, 1976
Jan, 22,1977

"Dec, 31,1977

Nov, 26, 1977
Sep, 13, 1977
Deg, 28, 1977
Jan, 18,1977
Dec. 29, 1976
Mar, 26, 1977
Aug. 31, 1977
Mar., 4, 1977

Sep. 23, 1977
Mar. 15, 1977
Mar. 17,1977
Dec. 19, 1977
Pec. 28, 1976
CQct. 28, 1977
Dec. 4, 1977

Mar. 18, 1877
Aug. 23,1977
Sep. 2, 1976

Sep. 21, 1976
Deg. 30, 1977
Jdul. 21, 1977

Sep, 2, 1977

Feb, 19, 1977
Jan, 30,1977
Dec. 6, 1977

Jan, 27,1877
Sep. 17,1977
Nov, 20, 1977
Oct. 22, 1977
Dec, 16, 1977

WELLS DRILLED AND DRILLING, 1877

Date Rig
Released

Mar. 2, 1977

Aug. 13,1977
Jan. 24, 1977
Aug. 24,1977
Jan. 1, 1977

Feb. 26, 1877
Dec. 13,1677
Oct. 2, 1977

Feb. 10, 1977
Jan. 12,1977
Apr.9,1877

Sep. 10,1977
Mar, 12, 1977
Oct. 10, 1977
Mar. 23, 1977
Mar, 25, 1977
Jan. 12, 1977
Nov, 25, 1977

Sep. &, 1977
Aug. 10,1977
Mar. 21, 1977
Jul, 30, 1977
Sep. 15,1877
Apr. 1, 1977
Mar. 10, 1977
Dec. 29, 1977
Feb. 9, 1977
Ccet, 3, 1977
Dec. 11,1977
Nov. 14, 1977

Total
Depth
(Faet)

5430
5245
282
2730
8512
7687
4410
4765

Status at December 31, 1977

Debalt gas,
Abandoned-dry.
Jean Marie gas,
Standing,

Slave Point gas,
Debolt gas,
Drilling,
Abandonad-dry,
Abandoned-dry,
Drilling,
Abandened-dry,
Bluesky gas,
Baldonnel gas.
Dunlevy gas.
Dunlavy gas.
Abandoned-dry,
Abandonead-dry.
Abandoned-dry,
Brilling.
Dunlavy gas.
Dunlevy gas.
Drilling.
Baldonnel gas.
Drilling.
Abandoned-dry,
Baidonnel gas.
DrHling.
Abandoned-dry.
Abandoned-dry,
Slave Point, Jean Marie and Plne Paint gas.
Slave Point gas.
Halfway oil.
Apandoned-dry.
Beldonneal gas.
Haifway ang Baldonnel gas,
Dunlevy gas,
Drilling,
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TABLE 4-3 — WELLS DRILLED AND DRILLING, 1977 — Continued

Auth'gr?lzlation Well Name Data Data Rig J:;:l!u Status at December 31, 1877

Number Spudded Reloasad {Feet)

3810 CZAR et al N Blueberry ¢-40-E Mar. 12,1977 Apr. 17,1977 7360 Abandoned-dry.
4183 CZAR et al Calilsto 6-5-83-20 Nov, 27,1977 Dec, 20, 1977 5100 Abandoned-dry,
41561 CZAR ot al Calllste 10-3-83-21 Nov, 3, 1977 Nov, 22,1977 5018 Halfway gas,

4164 CZAFR etal Flatrock 10-18-85-16 . . . . . .-+ v it v a v i e na FIEE Nowv. 27,1977 Dee, 20, 1977 4930 Halfway gas.

4079 CZAR otal Flatrock 8-21-85-16 |, . . . . . .. . i v it v i i v s n e Sep. B, 1977 Sep. 19,1977 4828 Halfway gas,

asmn CZARetal Monlas 7-6-B2-21 . . . .. . i i it i it e e e e e e . Mar. 27,1977 May 18, 1977 5075 Abandoned-dry,
4110 CZARetal Monlas 11-8-82-21 . . . . . . . i i i it i i e e e Oct. 6, 1977 Oct. 30, 1977 4850 Halfway gas.

4104 CZARetal Pluto 11-31-85-18 . . .. . o vt ittt e it e e Sep. 30, 1977 Oct. 16, 1977 4800 Abandor. :d-dry.
40320 Canhunter Bernadet 11-31-87-24. . . . . . e e e e e e e e e e e e Aug. 8,1977 Sep. 10, 1977 5778 Cunlevy and Baldonnel gas.
4087 Canhonter Cutbank d-93-A . . . . ., . ¢t v i v v b s e n e e e Aug. 25,1977 QOct. 3, 1977 8022 Dunvegan gas.
3878 Canhynter Dogrib b-22-L . , . ., ..« v vt vt ot ooy f e e e e Jan, 10, 1977 Feb. 8, 1977 Dunlevy gas.

4144 Canhuntar N Jullenne a-89-D , . . . . .« .« v it it et i s e Nov, 8, 1877 - Drilling.

4017 Canhunter N Julfenne b-22-H . . . .. ... .. e e e e e Aug, 6, 1977 Oct, 10, 1977 Debolt gas.

4080 Canhunter S Jullenne d-33-L . . . . . .. . . 0 it e i e e e Qct. 8, 1977 Dec. 21, 1977 B776 Debelt and Shunda gas.
3955 Canhunter etal S Jullenne b-AB2-L . ... ... . 0 0t n et vunonnn . Feb. 26, 1977 May 11, 1977 7906 Dabolt gss.

4060 Canhunter S Julienne 821 . . . . ., - . . . e e i e ey e Oct. 16 1977 Dec. 24, 1977 2500 Baldannel gas.
4015 Canhunter Kobas d-35-A . , ., ., ., ...« s cc s . Jul. 14,1977 Aug. 6, 1977 4380 Cunlevy gas.

3862 Canhunter ot &l W Kobes b-30-A . ., ... .. Jun, 19,1977 Aug, 30, 1977 8650 Inga gas,

4145 Canhunteretal Nigh-30-A , ... .. ... ... ... s ceae Qct, 27,1977 Nav, 10, 1977 43056 Gethlng gas.

3916 Canhunter GIM Prespatou -63-B .., ......... .. Feb, 13, 1977 Feb, 18,1977 2900 Notikewin gas.
4074 Canhunter Towna-5-C, .., ..., ....,:.0... i Sep. 5, 1977 . Oct. 286, 1977 8050 Abandoned-dry,
33870 Canhunter etal Town s-21-C , . . ... .- ..oy Jun, 26, 1977 Aug, 12, 1977 7780 Baldennal gas,
3877 Canhunter Nemco Town #-89-J , . . .. . ... Feb, 22,1977 Mar, 7, 1977 4709 Baldannel gas,
4025 Canhunter Towngend ¢-20-H , .. ... . Sep. 17,1977 Oct, 21,1977 &§720 ‘Halfway gas,

3956 Canhunter et al N Towngend a-1-) . .. . . .. Feb, 27,1977 Mar, 9, 1977 1737 Abanhdoned-juniked,
3983 Canhunter et al N Townsend s-A1-J . Mar, 12, 1977 Apt. 30,1977 7910 Coplin gas,

3876 Cansc HB Gleame-56-D . . . . .. .. ... ... ..., Jan. 10, 1977 Jan, 22,1977 3665 Abandoned-dry,
3964 Canso 8P Silver b-6-D . . Mar. 11, 1977 Mar, 23, 1977 3970 Halfway gas,

4216 Canso BF Sliver ¢-76-L . | Dec, 18,1977 ceseeenee ——— Drilling,

4241 Cdn Aes et af Dahl d-19-A Dac, 29,1977 —— Drilling,

4235 Cdn Res et af Dahl ¢-56-A Dec. 27, 1977 B Drilling,

3965 Cdn Res et at Hoss a-23-J . . .. .. Ve Mar. 1, 1977 Mar, 27, 1977 6615 Slave Point gas.
3935 Cdn Resetal E Kotchod-83-G . . .. ....... PR Feb. B, 1977 Mer, 5, 1977 8802 Slave Point gas,
3885 Cdn Resetal E Kotchob-41-J . ... ... .......... Dec. 21, 1976 Jan, 29, 1977 6784 Abandoned-dry,
4227 Cdn Res Dome Cons Suhm b-5-A Dec, 31, 1977 mmemeeeees e Driling.
3897 Cdn Res Suhmb-45-A ., . ... .. .... Jen, 13,1977 Fab, 25,1977 6089 Slave Point gas,

4228 Cdn Reset al § Subm b-42-1 . .. ... . Dec. 26, 1922 amemnemen e Drilling.

Tl
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3830 Cdn Resetal Tenaka bB-BG-K ., ., . .. . . i . i ittt e e i me i me o PP Jan, 2, 1977 Mar. 2, 1977 8285 Pine Point gas,

3876 Cdn-Sup Fina Qjay 67-G . . . . .. i it i et et e e AP Jul. 27, 1977 resmmnrn Dritling.

3929 Cdn-Sup Septimus 6-26-81-19 ., Feb. 21, 1977 Mar. 16, 1977 5760 Abandoned-dry.
3840 Chaut Dunbar Eagle 6-30-84-18 Jan. 17,1877 Feb. 10, 1977 5828 Belloy oil.

4142 Chautetal Eagle 14-30-84-18 . . .. ... ... ............ e Oct. 31, 1977 Dec. 1, 1977 8141 Bellay oil.
4177 Chaut et al Eagle 16-30-84-18 . . .. .. ... ........ e e e Dec. 5, 1977 Drilling.

4082 Chaut et al W Eagle 14-19-84-18 . . . .. ... F Aug. 13, 1977 Aug, 30,1977 €137 Belloy oll,
3884 Chaut Dunbar FtSt Jobn 6-13-84-19 , , , .. ... ... ... .. a Feb. 28, 1977 Mar, 26, 1977 6332 Halfway and Mississippian gas.
4000 Chaut Dunbar Ft St John 8-24.84-19 . . ... .. .. e e e e Jun, 13, 1977 Jul, 11,1977 62567 Abandoned-dry,
3g44 Chevron N Cabin ¢-74-F . . .-, e e i s it e Dee, 31, 1978 Feb,16, 1877 7346 Slave Point gas,
3933 Chevron Amoco Ekwanb-6-L . . . .., ... . ., . .0 ia e Feb, B, 1977 Apr. 6, 1977 6981 Slave Point gas,
3300 Chevign CCL Imp Halmet ¢-8B4-B . . ., . . . . i v . v v u i v m it s v a s s a0 Jan, 29, 1977 Feb, 23, 1977 6301 Abandoned-dry,
3843 Chevron CCL Imp Helmet b-831-G . . ., . . . . i v i vt s s v a [ Jan, 2,1977 Feb. 4, 1977 6287 Abandonad-try,
3995 Cosekaetal N Buick e53-F ., ., ., .. .. ..., ... ... e Jun, 27, 1977 Jul, 8, 1977 3900 Dunlguy and Bluesky pas.
4148 Coseks et al N Buick b-73-F e e e PR Qct. 24,1977 Nov. 6, 1977 4020 Abandoned-dry,
4121 Coseka at al N Bulck 8-75-F . C e e e e Cct. 6, 1977 Oct. 19, 1977 4000 Bluesky gas.
3980 Cosekaetal WBuUick d-17-E . . . .., .. . . .. it ittt o Mar, 17,1877 Apr.3, 1977 4720 Dunlevy ail and Bluesky gas.
388t Coseka Wescent W Bulck c=74-E . . . . . . .. i i iy i it et s m s e Decg, 31, 1976 Jan. 9, 1977 3850 Bluesky gas.
3986 Coseka Wescent W Buick d93-E . ... ... e e e e e e e Mar. 23, 1977 Apr, 4, 1877 4195 Abandonad-dry.
23942 Coseka Wescent W Buick by94-E ., . . . ... .. e e e e Mar, 11, 1977 Mar, 20,1977 4093 Bluesky pas.
4002 Coseka Exalta et al Clarke d-77-L .. ... e e e e e Jun, 29,1977 Aug, 2,187%7 4420 Kaklsa gas,
3936 Coseka ot al Gundy b-AB69-4 . e e e e . Feb, 28, 1977 Mar, 14, 1877 5092 Baldonnal gas.
4140 Cosaka et al Gundy ¢-12-G , . e e b e e e e e e Oct, 24,1977 Nov. 9, 1977 4320 Baldonnal and Dunlevy pas.
4162 Coseka ot al W Gundy a-3.B . e e e e e e e e Nov, 10, 1977 Dec. 17, 1977 4251 Baldonnel gas.
4083 Coseka etal W Gundy b-13-B. . . .. .. - Sep. 17,1977 Nav, 22, 1977 6315 Baldannel gas.
4090 Cosekpetal E Nigd-78+L . . . . ... ... ae .. e e . Sep. 19, 1977 Qct. 25, 1977 8220 Haltway pas.
4056 Coeseka ot al N Red Craek 10-14-86-22 . . . ., ., ., . v s v v v v aur a1 o Aug, 5, 1977 Aug, 23,1977 5600 Abandened-dry,
4039 DWOG et al Siphon 11-14-86-16 . . . .. . e et e e s Oct, 7, 1977 . Oct, 28,1877 4814 Notlkewin gas.
4131 Decalta ot al Beavertail d-59-C Cct, 25, 1877 Nov. 3, 1977 3550 Abandaned-dry.
4132 Decalta et al Bulek d-33-J . . . . Nov. 6, 1977 Nov. 26, 1977 4755 Duntlavy ges.
4127 Dome Aitken 2-29-L , ., ., .. Oct, 15,1977 Nov. 3, 1977 4780 Abandonsd-dry.
3945 Domae Alteres a-3-H ... ... Oct, 23,1877 —mermnan ———- Drilling.

3944 Dame Altares d-76-H . . . .. Jul. 27,1977 Oet, 19, 1977 8420 Abandoned,
4033 Dome Buick b-B6-A . ... .. Jul, 23,1977 Jul, 31,1977 3600 Gething gas.
397 Dome CanDal Buick c-56-D ., , Mar. 4, 1977 Mar. 16, 1977 asas Abandoned-dry.
3927 Doma Buick ¢-34-G . . . . . .. Feab, 10, 1977 Feb. 17,1877 3745 Punlevy gas,
3988 Dome Buick ¢-84-G . . .. .. .. . - Jun, 23,1977 Jul. 2, 1877 3686 Abandoned-dry.
4123 Dome Bulck b-8-H ., ., ,., ., Nov. 21,1977 Nowv. 30, 1977 361D Dunlevy gas.
4018 Dome Buick a-27-H . ..., ., Aug. 11,1877 Aug. 20, 1977 3600 Abandoned-dry.
3799 Domea CanDel N Buick a-68-F Jan. 27, 1977 Feb, 8, 1977 3930 Dunlavy gas,
3899 Dome CZAR W Buick ¢-52-E . . N Aug. 23, 1977 Sep. 3, 1977 4140 Bluesky gas,
3800 Dome CZARWBUIck d-73-E . . . ... ... ..... P e e Sep, 89,1977 Sep. 18, 1977 3845 Bluasky gas.
3787 Dome at al Christinaa-60-J . . . ... ........ e e e e e s Mar, 8, 1977 Apr, 25, 1977 4910 Abandoned-dry.

3906 Domesetal Dahl d-75-H . . . ., ., .. e e e e Feb, B, 1977 Feh. 17,1977 3930 Bluesky gas.
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Wall
Authorization
Number

3984
3926
4078
4133
agsa
4059
3060
3880
3052
3871

2196
4185
3898
3922
4143
3862
3863
3860
3861
3831
3832
4088
3997
4180
3999
4160
4019
4130
3037
3058
4069
4156
3836
4035
4105
3891
2053

TABLE 4—-3 — WELLS DRILLED AND DRILLING, 1977 — Continued

Well Name

Domeetal Flrewead d-99-C . . . . . .. ... ... . ... ...
Dame Flrewsed c-18-H
Dome Kobes-Townsend d-13-A . ., - .. . .
Dome Nigd-73-H , . . . . . v c v v vn o omn et e e e e e e

Dome Wintershall WPesjay a-21-G . . .. ... . ... ... ..o .
Dome eral Red Creek 11-32.85-21 . .. . ... ... ... ... .........
Dome ot al Silver d-33-C . . . . . . e e e e e e e e e
Domeg &t al Silverd-33-C, , , .. . ..., ..... e e e
Daomeetal Silverb-68-C. . . .. . .. .. ... 0 e e
Dome Silver b-22-0D . . . . . . ... e e e e e e e
COome Stoddart6-17-B6-18 . . . . .. .. .. .. .0 e e
Dome Total Tupper 6-10-7T7-1d L L L . L 0 0t s e e e e e vt e e e e e e
Dome etal Velma d-93.A . .. .. .. ... .

Dome S Walrusd-83-H, . . ... .., ....... . .. .
Dome Wargen -75-D L . ... e e e e e e e e
Exalta Canhupter Dahl b-BB-A ., . . . .. v e m s e
Exahta Canhunter NDabl a-87-D . . . . .. 000 v v oo s i
Exalta Canhunter NDahla-21-H . . . . .. 00 s oo i o

Exalta Canhunter N Dah! a-65-H
Exalta Coseka Kotcho d-65-E
Exalta Canhunter Ladyfern d-71-G
Focus et a| Ajrport 10-28-83-17 . . . . ..

Focus etal Airport 10-32-8317 . . ., - . . .. . o vt e s
Focusetal Boundary 16-5-B4-13 . . . . . . . . v i i v s i v it v e s
Pocus et al Firewsed a-21-A . .. .. ... . ... .
Focl._ls Scurry Stoddart A10-22-85-19 .. .. ... P
Focus etal Stoddart 7-28-B5-19 . . . . ... ... ...t
Focus Scurty W Stoddart6-3-B6-20 . . . . . .« v v i i v v i e e e
GAOPacifle Cabind-21-C. . . .. . .. .. .. i it e e,
GAOBP Yovo e-BE-L . . . . . i ot e s e e e e e e e e
GPD EggIo B-B2-BA-1B |, . 1 o v v v ot et e e e
Guif POOC Butlera-65-C . . . . . .. .. . ... . . it

Gulf Nig d-24-F . .
Guif W Nig b-50-C
GUIf WNigh-66-D , ., ........ S .
Guif Parkland 11-32-8%-14 . . .. .. e e e e
Guif stal Parkland 10-35-81-15 . . o o o v v v v va e et e

Date
Spudded

Mar. 22,1977
Jun. 12, 1977
Sep. 9, 1977
Oct. 3, 1977
Feb. 18, 1977
Aug. 10,1977
Mar. 1, 1977
Jan. 17,1977
Feb. 19, 1977
Jan. T, 1977
Dec. 5, 1977
Nav. 29, 1977
Jan. 15, 1977
Feb, 14,1977
Nov. 6, 1977
Jan, 29, 1977
Mar, 8, 1977
Feb, 27,1977
Feb, 26, 1977
Jan, 18, 1977
Dec. 29, 1976
Sep. 10, 1977
May 26, 1977
Dec, 2, 1977
Aug. 16, 1977
Nov. 6, 1977
Jul, 21, 1977
Qct. 13,1977
Feb. 16, 1977
Mar, 8, 1977
Sep. &, 1977
Deac. 13, 1977
Jan. 9, 1977
Sep. 5, 1977
QOct. 19,1977
Jan. 19, 1977
Aug. 17,1977

Date Rig
Released

Apr. 11,1877

Jun, 26, 1977
Cet. 11, 1977
Nov, 20, 1977
Mar. 2, 1977

Aug. 30,1977
Mar. 12, 1977
Jan. 26, 1977
Feb. 27, 1977
Jan. 14, 1977
Dec, 31, 1977
Jan. 27,1977
Feb. 26, 1977
Nov, 16, 1977
Feb. 6, 1977

Mar, 16, 1977
Mar, 5, 1977

Feb. 23, 1977
Feb. 12,1977
Jan. 9, 1977

Cct. 7,1977

Jun. 19, 1977
Dac, 18, 1977
Aug. 28,1977
Nov, 29, 1977
Aug. 12,1977
Nev. 3, 1877

Mar, 8, 1977

Sep. 30, 1977
Apr.8,1977

Oct. 2, 1977

Dec. 17,1977
Mar, 185, 1977
Nov. 18, 1977

Total
Depth
{Faet)

Status at December 31, 1977

Dunlevy gas.
Dunlevy and Baldonnel gas.
Abandoned-dry.
Abandoned-dry,
Gething gas.
Abandoned-dry.
Abandonad-dry.
Bluesky gas.
Abandoned-dry.
Bluesky gas.
Abandoned-dry.
Prilling.
Gething gas.
Abandoned-dry.
Abandoned-dry.
Blussky gas.
Bluasky gas.
Bluesky gas.
Abandoned-dry,
Slave Pgint gas.
Abandonad-dry.
Bluesky gas.
Nerth Pine Ol and Dunlevy gas.
Gething gas.
Abandoned-dry.
Standing.
Abandoned-dry,
Belloy ail.
Abandoned-dry.
Brilling.

Belloy all.
Brilling.
Baldonnel gas.
Abandoned-dry.
Baldonnel ait,
Abandoned-dry.
Wabamun gas.
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4170
3904
4209
ass7
3940
3930
40092
4020
86
4147
4008
4107
4206
4052
38385
4087
4068
4013
3849
4094
3969
3973
3996
4065
3992
4188
4169
4075
4166
3990
4115
4215
3925
3858
3981
4193
4095
3854
4182
3911
3043
3867
4018
4023

Gulf Pepparmint d-37-E . . . . . v 00 v r e e e
Gult POOC HBOG W Pocketknifed-64-1 . .. ... .. ........ P
Gulf Trutchd-6-1 . . ... v v v v v oo
Gulf Trutch b-65-J . . . .. ... P I S
HB Burnd-35-C .. ....... FRPEPEE

#B Flna Pan Canadian July b-7-A . . . ... ......

HB et al Pocketknife c-38-L . . .. .. . P
Highfieldetal Red Creek 6-3-85-21 . . . . . v o v v v v s v o v v o
Highfield et al Red Creek 9-36-85-22 , . ., ... ... ... ... e

Huber Buick b-80-L . . ... ...
Huber W Stoddart 7-21-87-20 . .,
Huber W Sioddart 6-22-87-20 . . ... . .

10E et al Red Creek 11-2585-22, . ... .. ......
10L Red Creek 6-20-85-21 . . .,
Imp Dome et al Junior d-AT1-E
Imp et al Mlca 6-34-81-14 , . ., , .
Impoetal Mica 18-34-81-14 L . . . o 0 o o i vt o e e e s e e s
Ipex etat N Pine 6-22-88-18 . . . .. v v v i v v vt i r e e e e e e
Kllo Dame Bulok b-4-H . . . . .0 o0 v v v v v e v o a0 e
Kilo Dome Bulck b-6-H
Kilo Buick d-489-1 . . .. ... ..
Kilo Buick d-AB7-1 .. .. ...
Kilo Buick d-88-1 . . , . . ... ... ... .. ... e e
KiloBulek d-59-1 . . .. . .. ... ... e s
Kilo Buick ¢-68B-1 , . .. .. ....... [P e e
Kilo ERIgel 11-B-B8-16 . . . . . v vt v v v v s v m e o e
Kilo Scurry Stoddart 11-18-85-18 . .
Kilo Stoddert 6-19-B5-18 . . . . .
Kilo et al Stoddart 1G-13-85-19 . .
Kilo Stoddart 11-24-85-18 . . ... ... .. ... .... MR

Kilo W Stoddart A7-7-87-20 . . ... .. .. ..o e e e
Kilo etal S Wargenb-10-J . . . . ... .. .. ..... e e
Mobil Fontas d-79-E . . .. .. ... ... ...

Mobil Sahtaneh a-45-1 .. . .. e ‘e

Mokjl Sahtaneh d-35-J . . . ... ..
Mobil Sierra a-76-C
Mabil Sierrs 3-89-C .
Mobll Sierra d-90-C . . . . ... o e e

Mebil S Slerrad-B4-K . . . . ... ... e
Monsanto Scurry Cecil 6-8-84-17, . . . . . . .. .. L. L.
Monsanto Cecll 16-6-8517 . . . .. ...
Monsanto CPOG Cecil B-7-85-17 . . . .. .. .. .
Monsanto Cecit 6-20-85-17 . . . . . 0. v v v a s e e e
Murphy N Boundary 16-12-87-14 . . . . . . 4 o i v i v a v s s e

Dec. 19, 1977
Mar, 18, 1977
Dec, 30, 1977
Dec, 17, 1976
Feb, 13, 1977
Feb. 10, 1977
Nav, 25, 1977
Jul. 13,1977
dun, 29, 1977
Oct. 31,1977
Jul, 27,1977
Sap. 24, 1977
Oec. 11,1977
Jul. 31, 1977
Jan. 8, 1977
Sep. 9, 1977
Aug. 19, 1977
Jun, 28, 1977
Jan, 28, 1977
Oct. 2, 1877
Mar, 3, 1877
Mar, 21, 1977
Jun, 7, 1977
Oct. 17,1977
May 21, 1977
Nov, 7, 1977
Nov. 19, 1977
Sep. 2, 1977
Nov. 14, 1977
Jun. 14,1977
Dec. 6, 1977
Dec. 28,1977
Feb. 21, 1977
Dec. 37, 1976
Mar, 20, 1977
Dec. 13, 1977
Oct. 6, 1977
Dec, 17, 1976
Dec, 5, 1977
Jan, 23,1977
Feb, 13, 1977
Dec. 18, 1976
Jul, 20, 1977
Aug. 20, 1977

Aug. 11,1977
Mer. 8, 1977
Mar. 7, 1977
Mar, 9, 1977

Aug. 13, 1977
Jul. 11,1977
Nov, 13, 1977
Aug, 16, 1977
Oct, 28, 1977
Aug. 24, 1977
Feb. $7, 1877
Sep. 27,1977
Sep, 7, 1977
Jul, 23, 1977
Fab, 5, 1977
Oct. 14, 1977
Mar. 19,1977
Apr. 12,1977
Sun, 26,1977
Nov. 6, 1977
Jun, 6, 1977
Nov. 17,1977
Dec. 26, 1977
Sep. 24, 1977
Dec. 11, 1977
Jul. 1, 1977
Dec. 21, 1977
Mar, 22, 1977
Mar. 3, 1977
Dec. 20, 1977
Nov, 26, 1977
Feb. 14, 1977

Feb, 11, 1977
Feb, 23, 1977
Jan, 20,1977
Aug. 11,1977
Aug. 30, 1977

Drilling.

Debolt gas.
Driliing.

Deabolt gas.
Abandoned-dry.
Pine Point and Jean Maria gas.
Drilling,
Abandoned-dry,
Standing.
Abandoned-dry.
Doig oll,
Abandoned-dry,
Dritling.
Abandoned-dry.
Abandoned-dry.
Boundary oil.
Abandoned-dry.
North Pine oil,
Dunlevy gas.
Abandoned-dry.
Abandoned-dry,
bolg oil.

Doig oil.
Dunlevy gas.
Doig oil.
Abandoned-dry.
Belloy gas.
Belloy and Cecil gas.
Belloy gas.
Belley gas.
Abandoned-dry.
Drilling.
Abandoned-dry.
Slave Point gas.
Abandaned-dry.
Dritling.

Pine Point gas.
Pine Point gas,
Drilllng.
Abandoned-dry.
North Pine gas.
North Pine gas,
Abandoned-dry.
Halfway ail.
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Well
thorization
Number

4024
4084
4109
3760
4192
4049
4117
4124
4155
4178
4149
4007
4103
40561
3991
3834
3934
4043
4077
3910
4004
3961
4116
4167
67
4082
3975
3766
4028
4252
3969
3905
3754
3872
33890
4066
4120

Murphy N Boundary 8-29-B7-14 . . . . o 0 v vt v r iy e e

TABLE 4--3 ~ WELLS DRILLED AND DRILLING, 1977 — Continued

Well Name

Murphy Dede b-86-J . . . . . . ot v vt it v h e e e e

Norcen § Beundary 7-31-83-14

Numac PreCambrian Riget 6-29-87-16 .

OQlL et al Bulek d-37-C. . . ..

OlLetal WBUick B-8-C . . . . . .. ittt i e e
OlLetal WBUIEk b-50-C . . . . ... it i e e e s ae s .

Ocelot Bulrush d-76-F . ., . . . .. . .. ... . it iiei e .

Ocalot Nigb-30-B . . .., .
Paclflc WP Ajrport 10-27-83-17
Pacifle WP Airpart 6-33-83-17
Paciflc WP Airport 6-34-83-17
Pacific WP Ajrport 6-35-83-17
Pacific WP Airport 6-36-83-17

Pacific et al Boundary 9-9-85-14

Pacific HB Brenot a-15-G . . . . . . .« it m i it e e .

Pacific Buffalo d-93-J ., .. ..

Pacific Burch ¢-31-K . .. ...

Pacific Imp Clarke a-4-0, . . . .

Paclfic Imp Clarke ¢-91-1

Paclfic et al Clarke a-51-J
Pacific Imp Clarke d-72-L
Pacific lmp Ctarke ¢-75-L , .
Pacific Imp Clarke d-96-L

Pacific FtStJohn4-3283-1B. . . .. .. .. . . . . e e .

Paciflc WP Fg St John 10-15-84

Pacific Norcep Hern 2-26-A ,
Pacific N Julienne b-84-H , , .

Pacitic Union Keliy b-28-1, . .
Pacitic Kestret d-39-J , . ., .
Pacific Kestred d-31-K , ., , .

Pacific GAO E Kotcho a-63-J .
Paclfic Niga-1-B .. ......
Pacific HB Cjay b-29-L .. ..
Paclfic Osprey b-26-4 . .. ..
Pacific Ospray a-28-), . .. ..

-19
Pacific Prov Foxd&0-D......

Erate
Spuddad

Aug. 2, 1977
Sep. 9, 1977
Qet, 15, 1977
Nov. 28, 1977
Dec. 4, 1977

. Sep. 8, 1977

Oct. 4, 1977
Oct, 15, 1977
Nov, 9, 1977
Nav. 24, 1877
Nov. 8, 1977

Jun, 22,1977,

Oect, 23, 1977
Jul. 29,1977
Jun. 21, 1977
Deg, 12, 1976
Mar. 9, 1977
Oct. 1, 1977
Sep. 7, 1977
Jan. 31,1977
Jul. 27, 1977
Mar, 8, 1977
Qct, 10, 1877
Nov, 13, 1977
Dec. 15, 1977
Sep. 10,1977
Mar. 20, 1877
Sep. 14, 1877
Aug. 13,1977
Dec. 28, 19877
Mar, 6, 1977
Jan. 24,1977
Jan, 23, 1977
Dec. 29, 1976
Feb, 22,1977
Aug. 28, 1977
Oct. 8, 1977

Date Rig
Relaased

Aug. 17,1977
Sep. 23, 1977
Oct. 31, 1977
Dec. 18, 1977
Sep. 25, 1977
Qet. 15, 1977
Oct. 25, 1977
Now, 29, 1977
Dec, 8, 1977
Nov, 18,1677
Jul. 6, 1977
Nov. 5, 1977
Aug. 7, 1877
Sep. 1, 1977
Jan. 25,1977
Mar, 18, 1977
Qct, 7, 1977
Mar. 6, 1977
Aug. 27,1977
Apr. 5, 1977
Nov, 3, 1977
Dec, 14, 1977
Dec, 23, 1977
Sey, 28, 1977
Apr. 4, 1977
Nov, 29, 1977
Qct, 30, 1977
Mar, 18,1977
Feh. 5, 1877
Jan. 29, 1977
Jan. 18, 1977
Sep. 2, 1977
Sep. 4, 1977
Oct. 20, 1977

Total
Depth
{Feat)

Status at Decamber 31, 1977

Halfway ges.
Bluasky gas.
Abandonad-dry.
Abandoned-dry,
Drllling,
Duntevy gas.
Dunlewvy gas.
Haltway olf.
Baldonnel gas,
Abandoned-ry,
Bluaesky gas.
Bluesky gas.
Standing.
Bluesky gas.
Ounlevy and Baldonnel gas.
Abandoned-dry,
Abandoned-junked,
Prifling,
Abandoned-dry.
Siave Point pas.
Slave Point gas.
Slave Point gas.
Slave Point gas,
Slave Point gas,
Abandoned-dry,

North Pine oil, Halfway and Baldonnel gas,

Baldonnel oli.
Haifway gas.
Abandoned-dry,
Drliing.
Halfwav gas.
Debolt gas.
Absndoned-dry.
Abandoned-dry.
Abandoned-dry.
Bluesky gas.
Bluesky ges.
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4067
3853
3998
3873
3826
3887
4071
3920
4038
3985
3993
3919
3978
3964
3660
4032
889
2866
3948
3868
3907
3o
4011
3921
4122
4112
3032
3814
4081
3902
3846
3866
3894
40861
4099
4102
3842
3874
238
4100
4093
419
4108
4097

Pacific Osprey d-37-J . . ... .........
Paclfic Osprey d-B67-9 .. .......
Paclfic WP Parkland 7-30-81-16 .
Pacific et al Parkland 11-32-81-15 . .
Paclfic et al Pealay 0-40-E . . . . . L.
Paclflc WP Plngel 11-17-81-18 .
Paclflc PIngel 6-26-81-18 . .. .. ..
Paclflc Redays a-67-1 .. .......
Paclflc Stoddart 16-18-86-19 . ., . . .
Paclflc Stoddart 16-19-86-19 , . . . .
Pacilc Stoddart 16-13-86-20 . . . . .
Paciflc etal Suhmd-16-0 . . . ... ..
Pacific et al Swampfire a-86-B .. ...
Pacific et 3! E Toogac-67-H .., . ...
Pacitic Yoyoe-36-1. . . ... ... ..
Panguea et sl Maplec-18-E .. .. ...
Pangaes et al N Nettlec-88-A . . . ..
Pangaes etal Niga83-4 . .. ... ..
Pambina Numac Helmet a-t-K B
Pambina Laprise c-B6- . ... ....
Perniping W Laprise b-4-d , . . . ..
Pambina Pickell c-94-4 . . . . . . PR

Petromark HG Goose 10-32.84.21 . . . .

Petromark Canhunter E Osbornd-81-J . ... ... .. ... iuinnn.
Petromark HG Stoddert 6-3586-20 . . . ... ... .. ...... P

Petrorep W Stoddart A10-28-86-20 ... ... ..

Quaser Chevron etal Etsho d-77-4 . . .., ..

Quasar Mobll Flatbed ¢-76-D . . . .. .. . o v vt i n i i s,

Quasar Grizzly d-13-A ., .. .. . R R I A S I

CQuasar Union Klowesa d-18-E . . . . . . PP
Quintana Clarke a-17-K . ... ........ '

Quintana PCP S Healmera81-C . . . . .. . . .. ittt vt i eia et an e

Quintans Klua d-¥4-C , .. ... ... .....
Quintans HBOG Roger d-40-A , , ., ... ..
S0C et al Firaweed a-41-A , ... ... P
SOC et al Firowsad ¢-54-A ., . ., ..., ... .
SOCstal Graham b-A21-D . . . . .. v 0

S80Cetal Graham ¢-32-D . . ... ..+ .« X
B0C st al Graham ¢-63-D ., . .,
80Cetal Inga d-63-B . .. ...

80Cetallngaa67-B ...........- .

Sabline Wainoco Numac Fox 11-11-86-21 . . . . . . .. v v i v v a v v i e .

Sabre Canhunter Coplin AB17-86-23 ., ...
Sabre Canhunter Sojura-47-D .., ., ., ...

Sep. 9, 1977
Jen. 5, 1977
Jun, 28, 1977
Jan. 2, 1977
Feb. 9, 1977
Jan. 7, 1977
Aug. 19, 1977
Feb. 21, 1977
Aug. B, 1977
Mar. 23, 1977
Jul. 21, 1977
Feb. 2, 1877
Mar. 10, 1877
Mar, 1, 1977
Dec. 28, 1977
Jul, 17, 1977
Jan. 18, 1977
Dec. 21, 1976

Mar, 14, 1877 .

Apr, 24,1977
Mar. 12, 1877
Feb. 13, 1977
Jdul. 27,1977

Feb, 1, 1977

Nov, 30, 1977
Qct. 2,1977

Feb, 22, 1977
Nov. 18, 1976
Oct. 23,1877
Mar. 3, 1977

Dec, 18, 1976
Feb. 3, 1977

Jan. 24, 1977
Aug, 27, 1977
Oct. 28, 1977
Qct. 14,1977
Jan. 17, 1977
Feb, 7,1977

Dac, 9, 1976

Nov, 16, 1977
Sep. 19, 1977
Dec. 14, 1977
Sep, 23, 1977
Oct, 17, 1977

Sep. 20, 1977
Jan. 20, 1977
Jul, 21, 1977
Apr. B, 1977
Feb. 18, 1977
Jan. 21, 1977
Aug. 31,1977
Mar. 3, 1977
Aug, 18,1977
Apr. 3, 1977
Aug. 3, 1977
Feb. 9, 1977
Mar. 18, 1877
Mar. 7, 1977
Jul. 28, 1977
Jan. 24,1977
Jan. 9, 1977
Apr. 26,1977
May 14, 1977
Apr. 17,1977
Feb. 27,1977
Aug. 20, 1877
Fab, 20, 1977

Qct, 20, 1977
Mar. 25, 1977
Dec. 20, 1977.
Jan. 20, 1977
Mar. 8, 1977
Mar, 3, 1977
Oct. 19, 1877
Nov, 12,1977
Oct. 26, 1977
Feb. 5, 1977
Mar. 2, 1977
Jan, 27,1977
Nov. 28, 1977
Oct, 10, 1977
Qct, 12, 1977
Naov. 18, 1977

Blussky gas.

Halfway and Gathing pas.

Belloy oll,
Belloy gas,
Halfway oH.
Abandoned-dry.
Abanganded-dry,
Bluesky gas,
Baldonne] gas.
Cacil pil.
Abandoned-dry,
Mississipplan gas.
Abandoned-dry,
Abandoned-dry,
Driliing.
Baldonnel gas.

. Gething gas.

Abandoned-dry.
Slave Point gas.
Abandoned-dry.
Abandoned.
Halfway gas.
North Pina gas,
Gething oil,
Drilling.

Charlle Lake gas.
Drilling,
Abandoned.,
Drllling.

Slave Point gas.
Abandoned-dry,
Abandoned-dry,
Slava Point gas.
Pine Polnt gas.
Abandoned-dry,
Dunlevy gas.
Bluesky gas.
Gething gas.
Debolt gas,
Dunlevy gas.
Dunlevy gas,
DOrilling.
Abandoned-dry.
Halfway gas.
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Wall
Authorlzation
Number

3857
4047
3938
4012
3939
3994
4068
4085
4153
4027
4187
40086
3967
4010
3928
3989
4154
4072
4111
4076
4128
4027
3917
4163
4136
4126
4050
3915
4172
3963
4045
3ss0
3549
4041
4108
4138
4139

TABLE 4-3 — WELLS DRILLED AND DRILLING, 1977 — Continued

Wall Name

Sceptra et al Buick ¢-32-B
Sceptre et al Buick d-71-B. . . .

Sceptre at al Buick b-84.B . . .

Seaptre at al Buick d-39-G . . .. .. e e e e e e e e e e
Sceptrastal ESiphon 768715 . ., . ... ... . 00 a e e
Seurry CanPlac Eagle 16-21-B4-18 , . ., . . ¢ v v v vt v it b e s
Scurry CanPlac Eagle 16-27-84-18 . . .. ... ... ..... ... S e e
Scurry CanPlac Eagle A16-27-84-18 , ., .. . ... ... ... e e e e
Scurry CEGO Eagle 16318418 . , .. ... . ... e e f
Scurry CoanPlac Eagle 6-358418 ., , , .. ....... e e ke e e
Scurry CEGO Eagle 15-25-84-19 . . . .. e
Scurry CEGO Eagle 16-35-84-19 , . . .. e e e e e e e e e
Scurryetal Eagle 6-2-85-18. . . . .. ... .. i oL e
Scurry CEGO Eagle 6-6-85-18 . . .. ......... e e e e e e e s
Scurry Murphy Eagle 6-10-B6-18 . . . . . . . . . . . ¢t i ittt s ee e
Seurry CEGO Eagle AG-185-19 . ., , .. ... .. ... e e
Scurry CEGO EaglaB-11-86-19 . , ., ., .« o v ut e e e
Seurry CanPlac W Eagle 6-31-84-1B |, , . . . . . . o o i v s v n s s
Scurry CanPlac W Eagle 8258419 . . . . ... ... ... .00 e
Scurry CanPlace WEagle 6-12-B5-19 . . . . . . . .. v v u i i ittt i e s
Scurry et al Maliard 166-856-19 . . . . . ... ... ... ... e e e e e e .
Scurry EIf Stoddart 16-16-8519 . . . .. .. T N
Shall Quintana Jackflsh b-64-K . . . . | B
Shell Kllkerran 10-23-77-14 . . . . ... -
Slabens et al Gopher 7-22.856.16 ., ., ... .
Signalta etal N Bulck a-28-F . ... .....
Signalts Cache 10-19-88-22 . . . ., . .,....
Skelly Getty €5 Commotion 2-23.D . . . .
Skye et al Bulek d-46~l_ ....... P
Skyaetal Firewesdd-83-H . . ., .. ............
Sun Fing E Inga 10288722 ., ,
Sun E Rigel 11-17-88-16

Sun E Rigel 6-20-88-16 ., .. .
Sundance Inga 7-22.88.23 . . . .
Sundance W Milllgan ¢-11-F . . . .
Sundance Nig b-84-C e
Sundance Niga-85-J ., ,..,....

Date
Spudded

Mar, 27, 1877
Sep. 11,1977
Mar. 19, 1977
Aug. 17, 1977
Mar. 18, 1977
Jdun, 21, 1977
Aug. 12, 1977
Aug, 3¢, 1977
Nov, 18, 1977
Jul, 19,1977
Dec..10, 1877
Jun. 14,1977
Mar, 8, 18%%
Juh. 9,1977
Feb. 7, 1977
May 19, 1977
Nov, 11, 1977
Sep. 28, 1977
Oct. 16, 1977
Sep. 1, 1977
Oct, 12, 1977
Jul. 29,1977
Dac. 29, 1977
Nev. 9, 1977
Oct. 29,1977
Oct. 19, 1977
Aug. 16, 1977
Jun. 15, 1977
Dec. 1, 19877
Jun, 20, 1977
Aug, 24, 1977
Aug. 16, 1977
Qct, 6, 1977
Jul, 29,1977
Qct. 24, 1977
Dec. 1, 1977
Nov. 14, 1977

Date Rig
Released

Apr, 4, 1977
Sep, 22,1877
Mar. 29, 1977
Sep. 9, 1977
Mar, 26, 1977
Jul. 16, 1977
Aug. 28, 1977
Sep, 16, 1977
Dec. B, 1977
Aug. 14, 1977
Jul. 7,1977
Apr. 4, 1877
Jul. 27, 1977
Mar. 7, 1977
dun. 9, 1977
Dec, 2, 1977
Oct, 183, 1977
Nov, 13, 1977
Qct. 8, 1977
Nov. 8, 1977
Aug, 26,1977
Nov. 26, 1977
Oct. 20, 1977
Sep. 3, 1977
Dec. 21, 1977
Jul. 5, 1977
Oct, 2, 1977
Aug, 27, 1977
Oct, 14, 1077
Aug. 26,1977
Nov. 6, 1977

Nov. 27, 1977

Total
Depth
{Feet)

Status at December 31, 1977

Dunlevy gas.
Dunlevy gas,
Abandoned-dry.
Absndoned-dry.
Baldonne! ges.
Belloy oll.
Abandoned-junked.
Belloy oli.
Belloy oil.
Belloy oll.
Drilling,

Belley ofl.
Abandonad-dry,
Beltoy oll.
Belloy gas.
Belloy oil.
Belloy oll.
Belioy oll,
Belloy oil.
Belloy oil.
Abandoned-dry.
Abandoned- dry.
Drillling.
Dritling.
Abandoned-dry.
Abandoned-dry.
Abandoned-dry.
Drilling.

Dolg oll.
Abandoned-dry.
Abandoned-dry.
Dunlevy gas,
Standing.
Abandoned-dry.
Abandoned-dry.
Drilling,
Abandoned-dry,

otl
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4091
3ges
4022

3851
4137
3796
3876
4096
4046
4036
4141
4114
4190
4189
4452
4159
4054
3848
3gsg
4214
4005
3886
3946
3896
3972
3974

4129
4174

4058
4048
3862
3869
4009

Texex ot al Beavertall ¢-97-C , , .. ...
Texex Gulf N Boundary 8-20-87-14
Texax at al N Boundary 16-30-87-14
Texex et al Bulek c-66-J . . ., , .. ...
Total et al Helmet c-60-G . , . ......
Turbo Aanger Gopher 6-25-85-16 . , ., ,

Union et ail Caribou £-10-J ., .., ....

Union Sahtansh d-73- . . .. .. 0.
Uno-Tex BP Notsah b-7-L . ., ... ...
WCE W Pegjey d-71-G . .. ...... e
Wainoco CZAR Cache c-A16-L. .. ...
Wainoco et al Cache ¢-37-L . . ... ...
Walnogo et al W Eagle 6-3-85-18 . . . . .
Wainogo Flatrock 10-14-84-17 . . . . ..
Wainoco Montss §-22-82-21 ., . ... ..
Wainoco Monias 6-23-82-21, ., ., . ...
Walnoco ot al Plute 7-34-86-17 . ., . . .
Wainoco Ashland Pluto 11-3-86-17 , .,
Westcoast et al Black a45-F , ., , ..,
Westcoast et al Junior d-78-J , ., ., ...
Waestcoast Numae Pleke!l b-30-D , . . .,
Wastcoast et al Pluto 6-11-86-17 . , . .,
Woegtcoast Numac Silverd-19-8 . . . . ..
Westcoast Numac Silver d-51-C . . . . . .

Wescoastetal Velma b-2-1 .. .. ....
Wesicoast et al S Wargen d-13-J ., . . ..
Woods Fina Bearberry d-93-L, .. .. ..
Woods Bulck b44-D . . . ... ... ... .,

Woods Flna N Cachee-58-L ., . .. ....
Woods Walnoca Moniss 7-26-82-21 . ., .,
Woods Wainoco Ashland Dak B-7-86-17 .
Woods at al Oak 16-12-86-18 . . . . ..
Woode Anadarko Slphon 6-32-86-16 . .
Woeds et al E Siphon 10-10-87-15 . . .
Woods Two Rivers 6-3-83-16 . . . .. ..
Woods'et al Wilder 6-22-83-20 . ... ..

Nov, 29,1977
Sep. 13, 1977
Oct. 4, 1977
Oct, 4, 1977
Dac. 28, 1976
Nov, 4, 1977
Dec, 12, 1976
Jan. 11,1977
Dac. 17,1977
Aug. ¥, 1977
Jul. 19,1977
Oct. 20, 1977
Oct. 10, 1977
Dec, 12, 1977
Dec. 28, 1977
Nov, 18, 1877

‘Nov, 16, 1977

Aug, 5,1977
Dec. 28, 1976
Jan, t, 1977
Dec. 28,1977
Jun, 22,1977
Jan. 16, 1977
Feb. 17, 1977
Feb. 3, 1377
Mar. 4, 1977
Mar. 13, 1977
Aug. 20, 1977
Nov. 1, 1977
Dec. 28, 1977
Jul, 14, 1977
Aug. B, 1977
Nov. 21,1977
Jan. 12,1977
Dec. 20, 1976
Jul. 26,1977

Dec. 15, 1977
Sep, 26, 1977
Oct. 18, 1977
Oct. 22, 1977
Jan, 26, 1977
Dec. 4, 1977

Apr. 8,1977

Feb. 13, 1977
Aug. 13,1977
Aug. 1, 1977

Nov, 20, 1977
MNov. 11,1977
Dec. 25, 1977
Dec. 14, 1977
Deg, 7, 1977

Aug. 24,1977
Jan. 13, 1977
Feb. 20, 1977
Jut. 18, 1977

Jan. 31, 1977
Mar. 1, 1977

Feb. 14, 1977
Mar. 20, 1977
Mar. 29, 1977
Aug. 30, 1977
Nov. 25, 1977
Jul. 29,1977

Aug. 18, 1977
Dec. 13, 1977
Jan. 26, 1977
Jan. 14, 1977
Aug. 23,1977

Halfway gas.
Abandoneti-dry,
Abandoned-dry,
Baldonnel oil,
Abandonad-dry,
Halfway gas.
Abandaned-dry.
Absandonsd-dry,
Drilling.
Abandoned-dry.
Coplin gas.
Charlla Lake gas.
Abandoned-dry.
Standing.
Drilting.
Halfway gas.
Abandaoned-dry.
Abandoned-dry.’
Charlie Lake gas.
Abandoned-dry.
Drilllng.
Abandoned-dry.
Bluesky gas.
Abandoned-dry.
Abandonad-dry.
Abandonad-dry,
Abandoned-dry.
Dunlevy gas.
Halfway gas.
Orilling.
Abandoned-dry.
Water Disposal.
Siphan and Cocll gas.
Dunlavy oil.
Abandoned-dry.
Wilder oil,
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Weil Authorizatlons

Issuad . . . ... ... ...
Cancelled ., ..........

Wells spudded . . .. ... ...
Rigs oparated (during month)
Rigs oparated (at month-end) .

Deavelopmaent footage . .. .,

Exploratory outpost footege . .

Exploratory wiideat footage |

Total footage drilled .

Walls abandoned , . ., .. ..
Servicewells . ... ......
Standing wells . . ... ....

Ol wells completed . . ... .
. Producible ol wells . . . ...
Producing oll wells .. . .. ..
Production inbarrely . . . . ..
Avarage delly production . , .,

Gas wells completed . . . . ..

Producible gas wells . . . . . .

Producing g wells, , . . ...

Praduction In MSCF2 . .. ...

Average dally production . , .,

1Rigs operated during 1977,

2Non-associated gas produetion only.

TABLE 4—4 -~ SUMMARY GF DRILLING AND

PRODUCTION STATISTICS, 1977

Jan. Fab, Mar. Apr, May June duly
a7 16 3 15 <]
2 1
37 a8 34 1 3 18 23
38 43 41 24 10 22 30
34 as 25 6 ? 21 27
76 188 61 080 112 250 44 379 4 440 13 860 48 667
21 466 46 616 46 117 46 606 11 379 11 366 26 657
19 246 45 081 B2 436 30 199 1 605 maerasaraea 8777
116 989 182 727 240 803 120 184 17 420 ‘28 218 8z 1n
11 12 20 -3 2 e ~ 6
1
1 3 .4 e 4 5
702 702 704 710 709 11 7186
6513 B18& 511 B12 619 512 &02
1269427 1156 367 1 285 256 1157230 1177278 268070 1170088
40 949 41 208 41 480 38 B74 37 977 28 938 37 746
16 17 30 10 1 3 )
1082 1073 1103 1138 1143 1147 1149
398 a1 400 432 429 430 402
350432 166 31 763607 34904 779 2IBET 773 33389088 27 213893 25643 824
1130425 1134414 1128864 1118926 1077086 807 130 827 820

NOTE — Each zone of a multiple completion is counted as one well,

Aug. Sep. Qct,

43 as

4

N 30 a2

42 39 42

20 28 34

133 794 84 060 103 366
56 910 2013 B8 209
17 203 31 768 30 681

207 207 116 949 192 336
-

Nov, Daee.

as 87

33 38

47 56

34 44

- 94 649 78 005
80 368 42 784
12 408 29 528

197 328 181 37

17 8 15 13 9

1 JE— 1 2 1

[ T4 4 3 6

718 722 727 728 733

627 833 540 531 827
+196 546 1146770 1151107 1108273 1 163079
38 508 38 226 aziaz 36 942 37 195
8 16 15 20 17

1181 1182 1198 1218 1255
423 430 454 453 457

25 442 984 27 801 267 33 932 947
820 741 8926 708 1094611

34 891 730 35914 808
1163088 1168542

Totals

376

328
651

Ba2 348
480674
307 252

1620 274

118

el
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TABLE 4-5 — MONTHLY CRUDE-O!L. AND CONDENSATE PRODUCTION BY FIELDS AND FOOLS, 1877
{Quantities in barre!s}

Field and Pool

Aitken Crask—

Fleldtotals , ., ..,.. ...
Baar Flat—North Pine . . . .. ...
Beatton Rlver—Halfway , , .. ...
Beatton River West—Bluesky . . . .
Beavardem—Halfway? . . .., ...
Blueberry—-Ds#bolt , . .. ... ...
Boundary Leke—
Baldonnell . . .,
Cecll , ... ...
Boundary Leke . . . ... .....
Halfway . . . . ... ..... -
Hatfway! . ... ..
Fleldtotals . ........
Boundary Lake North—
Helfway . . o0 .00, .
H.lfv«'uy'1 ...... et e
Fieldtotalw ... ......
Bulck Creak.
Bluesky? . ... .. ...
Dunlevy - . .+ v o v v i i u .
Duntevy? .. ....... PP
Doig ... .. P e e s
Fidldtotals . ., ......
Bulrush—Halfway ., ., , .. e
Csche Creek—Haltwayl . . .., .
Ceci Lake—
Ceclt .. ... Cr e .
Ceall ..
NorthPine , ., . ..... s
Fleldtotels .. .......
Crush—Halfwey . ., ., . ,......
Currant—Haway . ,.,......
Engle—
Siphon., v oo vl PP
Bellay , . .. ..
Belloy? ... ..
Flaldtotals . ...... .

1Condensate.

Jan, Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
29 492 27 406 26 684 27 836 31 420 24 126 25 688 26 445 24 814 26126 28 2682 23 764
11 1438 131 14 1117 1261 1327 1481 1422
26 603 27 406 26 94 27 838 32 ape 25 436 27179 27 5682 28 075 27453 26 743 25 188
1 966 1 663 1763 a8z 1 300 181 1623 1934 2 8683 2 a0 2192 2 505
34 866 30 227 28512 28 020 20 031 23 766 28 202 27 483 26 662 27 624 26 051 26 924
27 216 25 950 2767 25 459 27 998 24 481 21 966 26 840 24 617 26 232 27 836 24 629
108 128 145 144 160 138 42 [E— [ 123 153 168
20 763 27 232 28 510 18 881 11 738 19 589 25 887 25 864 25 034 26 020 27 961 19 618
am ammeseemesee 92 — erarnsaasee 23
625 437 816 584 [-1.1] 808 151 674 733 668 869 707
579 110 533 706 592 679 B76 449 569 500 362 892 580 661 506 212 671 369 585 641 638 an 5EB 879
4127 6014 6 046 6 658 6276 323 2 668 5798 5 941 B 960 5 483 3980
eneemesen e B41
684 293 539 246 550 874 6583 701 576 427 366 824 584 370 5892 584 B78 043 - 592 269 544 453 570 B66
1678 103 memm s smvmamreenie 7 876 1010 1263 1006 1323 1457 1079
455 827 489 8556 1078 399 836 "7 837 780 434 227
2033 930 459 655 1783 1074 1 846 1970 1843 2103 1891 1 306
63 102 122 77 29 B4 - 19 as 17 18 109
196 N3 254 2658 49
587 642 540 852 ne 503 437 452 824 6158 740 799
mmeecaenns 452 627 emmameneen s 167 4 092 1622 5 487 7821 73 334
640 1196 1 2889 728 943 2 541 4872 2 251 8385 8683 1638 1242
2780 2438 2047 2608 2778 2 683 2764 2 402 2675 2494 259 2014
787 310
6 455 69818 6 088 727 rmnmencraee 4030 4779 6 3%3 6 1965 7178 7077 70n
emeemeeennn 1228 2072 2327 236
26N 2734 2 866 1514 1708 1983 a726 3115 4164 2214 3840 4160
9126 9 880 11 936 4 668 2845 6013 B 505 9428 10 369 9 392 17 11191
18 500 12834 14 660 13028 13 442 11993 9 990 8 842 4 946 6 456 7 343 7 401
10013 8120 6727 3866 e 2 999 i ral] 8 160 6 625 asi2 6816 6 507
376 226 799 387 1677 2702 1616 945 1284 1188 1 260 1285
19 106 14 630 237213 8017 16 875 19 842 26 622 30 233 3697 b 668 46 308 49 697
48
19 481 14 BE5 24 522 8 404 18 282 22 544 28 137 N 228 3221 36 856 47 568

50 992

Totals

e orz
10 9568
320 03t
22 693
333 448
310 862
1209
284 465

818
7623

6 832 498
681 462
841

6 702 740

10201
7702

17 803

™
269
7610
22 887
32187
31144
1077

82 691
65663
34 706
104 06O
130 233
71 343

13 683
328 437
49

342 038
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TABLE 4-5

Fleld and Pgol

Fireweed—Dunlevy? . .

Flatrock—
Boundary Lake . . .
Hatfweyl ... ...
Flold totals .
Fort St. John—Pinpel
lnga—ings ., , ., ...,
Jednay—
Baldonnall , ., ..
Halfwayl ... ...
Flold totals .

Laprlve Creek—Baldonnell . . . . |

Mica—
Miea . ..., v ..,
Confidential . ...

Flald totals .
Mike—Gething . . ..
Milllgan—Halfway . .
Nip Creak—

Baldonnel . . . ...
Baldonnalt
Field totals

North Pine—Confidentlal . . ... .

Ok~
Caclil ., .. ...
Halfway , . .
Haltway? . .., ..

Flald totals .

Ospray—Halfway . . .,

Peejay—
Halfway , ... ...
Halfwayl ., . ...

Flaid'totals .

Pesjay West—Halfway

Red Craek—Daolg . . .

Rigel—Dunlevy . . . .

Sllverberry—Coplinl .

Siphon—

Ounlevy! ., , ., ..
Siphonl , ., ..
Haltway1

Fleld totals

— MONTHLY CRUDE-OIlL. AND CONDENSATE PRODUCTION BY
{Quantities in barrels)

FIELDS AND POOLS, 1977 — Continued

Jan. Feb, Mar Apr. May June July Aug. Sep, Oct. Nov, Dec,
1348 1 065 1174 610 1 340 422 B53 344 542 220 1100 B97
43 214 746 206 402 433 346 [
946 =20 ] 1451 1176 1318 1270 1 2086 1080 1622 1188 1186 1171
988 991 1461 1176 1 532 2018 1611 1492 2 0588 1535 11886 tin
3104 S 490 4 234 4 097 4 597 4 000 2 746 3620 3 698 38670 3 866 2755
151 609 133 389 163 206 129 185 135 601 TO 285 122 098 123 280 106 766 119 574 114 721 135 434
54 63 64 B1 120 1 57 80 a7 120 70 28
26 14 15 49 38 samemnmmenean 17 26 30 47 21 12
79 77 19 100 168 ] 74 86 127 167 a1 40
112 100 100
1461 1519 1778 292 1394 1410 1691 450 1 865 1378 874 172
127 1389 1088
1461 1619 1778 292 1394 1410 1 !;91 450 1 855 1 608 2273 2 868
2192 1 884 3839 oy 3411
74 039 64 674 75 841 64 182 63 545 63 220 62812 67 369 49 345 46 263 41013 37 180
70 241
474 458 416 337 443 410 469 486 372 478 284 79
474 458 416 337 513 661 469 486 a2 476 284 79
489 57 220 164
------------ 286 380 130 88 160 141 122 332 224 282 284
11928 1% 0387 12 251 9 662 12198 9 026 1 418 10 575 10 638 10 668 8 438 7010
446 1673 4332 3ag 3 497 2713 153 1 698 1802 2 680 4 911 3o
12374 12 996 16 963 13 610 15779 11 899 117113 12 392 12 862 13 466 13 841 10325
1977 1778 2 864 1478 e e 503 227 2977 4130 3285 3440
138 690 132 423 t44 646 127 367 132 636 126 3654 1371 311 123 207 107 966 108 670 96 734 103 992
64 45 64 82 L] 18 84 34 3 116
138 680 132 487 144 691 127421 132 697 126 359 131 326 123 261 107 999, 108 673 95.850 103 992
am 153 1 868 2 066 1640 1942
1764 1130 1071 508 L1: - J—— 1522 761 -1 T [ES—
3 561 3 065 3223 2242 3 457 2 364 3316 3194 2 448 3 250 3162 3131
178 88 79 bk titnn 162 148 a7 10 181 172 3 B
28 "ommmemneee 87 36 37 14 34 32 " 57 47 63
161 168 201 103 129 20 77 104 53 34 47 17
238 197 481 432 413 163 306 306 213 292 252 321
4186 366 749 671 B79 197 417 442 277 383 346 411

Totaly

9616

2 490

14 6814
17 104
45 875

1 496 067

785
294
1078
312

16 781
2622
18 383
11 435
699 443

311
4701
5012

800

2434
124 845
30 741
158 020
22 547

1472994
452
1473 448
7 998
7001

36 600D
1218

426
1094
3622
5142

el
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Siphon East—8lueskyl . . . . ..

Stoddart—
Cecll , v ...
Belloy . .. v v v v v i i
Balloy1

Field totals .. ......
Stoddart West—
Belloy ... ...+
Belloyl . .. .......v...

Fleldtotals .. ..., ..

Velma—Charlle Lake . . . .. . e

Weasel—
Halfway , . .. ...... P
Halfway! ... ..........

Flold totals . ... ... ‘e

Weasal West—Halfwey . . . .. ..

Wildmint—Haltway . . . . ... ...

Willow-~
Gething , ... ..
Halfwayl .. ...

Fieldtetals ..., ......

Wolf—Halfway
Other araas—

Belloy . ..............

Confidential . - ..., . ..., -
Fletd totals . . . .....

Totala—

Crude , .. .. ..cciivuivra-

Condensate . ... .........

Crude and condensate , , .

1Condensate,

174 62 e 108 109 53 30 21 106 74 48

2218 103 e 535 2 403 2411 6 242 4 082 4943 5188 4984 4 762

2 369 2147 2278 1129 2211 2094 2 287 2178 2 108 2199 2 156 1936

178 146 162 112 28 108 1M 137 a8 70 127 163

4 766 2396 2 441 1778 4712 4613 B 670 6397 7 090 7 465 7 268 6 801

-F-]

3388 2 483 3 546 2978 3502 3106 3974 4 38 3657 3196 3875 3860

3388 2 4839 3 B46 2978 3504 31056 ao74 4 388 3657 3196 3876 3952

864 8886 876

B2 470 72717 B1 983 78 484 79 788 59 619 45 980 66 994 69 760 47 431 68 699 89 451
P PR a5 .

82 470 72717 82 028 78 484 79 788 B9 619 45 980 66 994 69 760 47 431 48 899 69 451

6798 6008 6 698 2478 1030 4 753 7216 7 061 & 364 6 052 6241 6 374

8 6563 1% B9 13 525 12 713 15 354 14 939 14 349 18 072 18 715 14 076 19121 16 293

1427 1284 1409 1222 1383 1228 1264 1283 1255 1169 1 025 987

133 237 270 210 16 184 148 143 228 240 163 212

1660 1521 1678 1432 1 399 1410 1413 1426 1483 - 1399 1178 1199

5 697 6166 4 733 5862 & 301 6138 7 222 7 202 7 038 6 239 5 239 4 532

- [R— 476 841

------------------------- B8 1222 706 13 e

e e 88 1223 708 632 488 B4t

1269427 1156367 1285256 1187230 1177276 8GBOYC 1170098 1196545 1146770 1151107 111261% 1163079

9 504 10 896 16 699 14 060 16 720 11374 10 583 11 380 12 442 11 986 16 376 12 861

1278931 1167253 13019656 1171290 1192996 879444 1180681 1207926 1158212 1163092 1128987 1165940

858

37 BED
26 092

1422
64 383

a2
41 940

42 032
2825

823 376
a5

B22 421
67 183
174 401

14 924

2175
17 099
71 369

1318
25662
asra

13 843 B26
153 880

13 997 708.
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TABLE 4-6 — MONTHLY NONASSOCIATED AND ASSOCIATED GAS PRODUCTION BY FIELDS AND PQOLS, 1977

Field and Pool

Altken Creek—
Gething .. ......... Caa
Gething! ..........
Fleld totals
Basr Flat—North Ping?
Beatton River—Haifway1
Baatton Aiver West—Bluesky! . . .
Bepvérdam—Halfway , . ., . ...,
Beaver RAlvar—

Mattson . . .. 0o v v e
Nehannl . . . ... ...... PR
Confidentla) . ... ........
Floldtotals . ........
Bepvertall-Gething . ., ... ..,
Bag-
Baldonnal . . . ... ... 0.0,
Halfwey . . .. ... '
Field totals . .
Blueberry—
Dundevy . . ... .... e
Deboit? .. ... PP .
Fleld totals . ...... f
Bluaberry West—Baldonnal . . . .,
Boundary Lake—
Gething .. ..
Dunlevy . . ... ...
Baldonnal . . . . .
Cecit! , . ...

Boundary Lake .
Boundary Lake?

Basal Boundary . , ., .. ..., .
Haifway . . .. .. e e
Helfwayl .. ... ...... e
Fleld totels .. .... .
Boundary Lake North—
Hakfway . . .. ..... e .
Hatfwayl .. ... ...... .
Fleldtotals . . ..... .
Bubbles—Baldonnal , ., .. ...,
Bulek Craek—
Bluesky . . ..o v v i nn.n
Duntevy . . .. . .
Dunlevy! ... ..., e
Cecil . . .....,.........
Dolg! . ,...... e

{Volumes in MSCF at 14.65 psia and 60°F.)

Jan. Fab. Mar. Apr. May June July Aug. Sep. Oct. Nav. Dac.
32420 4 861 128 123 160 439 100 239 99 330 98 877 92 444 99 868
172 603 127 686 165 983 218 690 222 494 202 769 208 340 226 798 2277717 239 974 222 0668 228 813
205 023 127 668 156 983 218 690 317 446 330 892 368 779 327 037 327 107 338 851 314 510 328 478
21 498 17 699 21 040 12777 10827 14 596 13476 37608 48 050 48 293 46076 6 280
16 999 10234 11 262 8 096 4 564 6 630 7 032 8 358 7 386 7 508 7 298 6514
13 420 8328 8571 7 880 8693 7 856 7 061 8 986 7 261 8223 8318 7 A58
48 686 66 287 69 992 68 328 43 589 68 077 70876 43 602 i 66 112 &9 598 71 642
80 200 208 188 198 678 214 480
311 699 209 820 200 620 134 040 131 168 105 304 70 985 107 042 1356 273 92 051 79 833 57 202
- 49 711 88 280 67 746 17 600 141 793 56 396 49 184
311 589 209 820 200 820 134 040 131 166 185015 169 236 174 707 243073 440 032 334 905 320 836
426 707 388 189 409 319 362 863 296 280 406 370 381 893 304 198 308 791 383 558 356 817 366 038
279002 271 006 280 356 241 326 118 053 66 881 208 4-37 148 066 192 654 191 902 227 132 286 082
258 066 218 962 257 208 204 985 101 475 57 943 197 126 192 262 203 787 183 383 211 202 151 976
637 078 489 967 B37 582 446 281 219 528 782 688 405 562 340 318 396 441 386 286 428 934 437 058
67 263 61 845 65 230 82 622 68111 B2 983 63 018 59 596 85 429 68 690 42677 67 291
90 487 76 367 93 388 78 448 181 848 86 BS6 106 879 103 579 52 827 122 106 135 608 140 183
167 750 138 212 156 618 141 088 249 959 139 878 168 094 699 176 118 2686 180 706 198 288 207 474
P . P 1740 11 238 T 217 e 7 B&9 16 629 20 788 21 208 22119 22923
60 807 83818 686 362 57 B6G &3 687 12 432 54 702 . 73078 58 615 55011 52 515 656 766

376
7z2Nna 70 751 77429 B85 D45 68 952 8 199 63917 81 323 76 142 73 594 48 31 47139
308 191 310 290 438 278 474 125 M 254 27% 286
1808
261 724 227 8aa 262 830 240 977 289872 160 365 239 102 255 818 274 678 283 789 238 423 2861 886
10 601 10 544 11 142 8778 9 608 1282 8070 9573 8629 9188 9644 9927
............. JSSTe—— 11 504
4123 4 058 4 870 5195 58186 2198 1292 4 534 4 792 4 656 4 376 2 5490
399 574 377 213 433 647 381 932 408 271 174 734 365 567 424 449 423 147 426 349 380 629 87 91
88 676 110 896 156 843 133 427 164 169 88 864 130 538 121 661 161 984 127 434 10t 742 80 795
4013 T e Ay 1329 878 1 298 1064 1207 1336 1188 843
92 689 110 797 166 943 133 421 156 499 89 Bao 121 834 122 728 153 191 128 769 102 020 81 738
236 950 201 145 227 714 196 642 200 104 79 9598 267 754 241 849 268 830 227 838 141 188 220 097
137 584 118038 126 882 124 038 138 910 122 447 68 567 107 367 87 641 124 173 127 670 104 639
293 143 BO3 840 928 076 863 665 903 682 7156 656 595 9569 699 154 774 878 813815 973 180 29581 201
1389 1087 1147 1199 463

10 381 36N
............ a74 1105 e 2188 14 772 8201 33 634 &0 301 2778 4195
1130727 1012450 1056 042 987 763 1043 880 841 388 670 445 715 811 896 604 98B 289 1113868 1103466

Torals

$06 488
2 453 963
3 360 451
346 833
108877
101 793
672 489

710514
1 634 886

469 709
2815118
4 381 023

2 500 484
2248 241

4 767 828

744 782
1267 711
2012483

134819

673154
378

761 005
3472

1 808
2937217
105 763
11 504
48 867

4 633 223

1445823

13 482
1459 275
2499 104

1377 684
10 048 238
B 294
13872
127 848

11 670 734

9cl
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Bulck Creek North—
Bluesky . .
Dunlevy . . . ... .

Flald toteis . . . . .. .

Buick Creek Waest—

BIUBBKY . . 4 o v i v e a e e s
Dunlevy . . . ... 0o

Baldonnel ,
Fisld totels
Bulrush~HaHway? . . .

Cabin—SlavePolnt . . . .. .. ..

Cache Creak—Coplin—

CopHm . . . ... 0o vt N
Halfway . . ... . .
Field totals .. . ... .
Cocil Lake—
Cacll ... ... . e
Cocl! , .. ...
North Pinel , . . P

Halfway . . ... oo v v v u et

Field totals . . .. .. .
Clarke Lake—Slave Point . . , .
Clarke Lake South—S5lave Point
Crush—HaMway? . . . ... .. .
Currsnt—
Halfway . .. ......... .
Haltwayl ... .. e
Fiald totals . ... ...
Currant Wast—Halfway
Eaple—
Siphenl . ... ... ..... .
Ballay . ......
Balloy? ..., ..
Confidential . .........
Field totals ... ... .
Farrell Creek ~
Charlle Lake . .. ...... B
Halbway . . .. .. .......
Field totals . . . . ... .
Firewaad— :
Bluesky .. ........ P
Ountevy . . .. ..
Baldonnel . . . ..
Debalt., ... ...
Fleldwotals .. ... ..
Flatrock—

Boundary Lakel ... .. .. ..
Halfway . . ........ PP

Field totels . . ..., .

1Assoclated Gas,

21 762 49 941 89 BOO 80 289 89 13 83 451 76 651 73813 &8 289 ey 276 111 652 100 498
168 466 188 290 246 764 223 o1 203 958 184 196 147 228 164 268 198 461 212'383.. 195 831 216 395
177 227 238 23 336 564 303 310 202 97 277 647 222779 228 071 258 730 263 659 307 333 316 893

28 183 B2 749 101 576 117 234 104 277 82061 99 749 892 920 61 048 143 165 192 184 147 706
133 288 116 840 134 486 113 488 138 284 124 078 77 239 76 067 116616 128 784 132 296 123 817

bors 4 648 4619 4 632 § 004 4 698 6 738 4 865 6323 4 762 3880 4890

236 669 174 237 240 880 234 794 248 865 210 827 182 726 173 842 171 984 276 ™1 328 370 276 412

75 156 GO 477 78 264 63 6862 75 854 62 682 74 B96 71 080 65 848 85 329 69 980 -43 703
320 883 282 751 328 576 312 664 323 087 317076 310 647 336 822 308 832 287 192 306172 323 464

86 692 B7 976 88 676 84 779 78 560 77 786 80 103 74 556 83 759 89 696 88 700 88 199

69 313 111 067 95 697 99 070 118 51 24 083 39 968 62 264 19 &34 64 384 114 605 565 991
156 005 199 042 184 373 183 848 195 091 101 868 120 07 136 810 83 393 154 380 204 205 144 190
e 88 137 58 510 50 D52 47 492 " 22822 3o0m o :

1623 1496 1746 178 tmsmamann 1114 1326 t 738 1744 2128 2143 2104
13126 12 136 10 503 7229 8 597 10118 13674 9778 4 126 8 795 12 213 13902
39 753
54 501 69 768 70 769 6B 367 66 089 34 055 17871 11 615 16 870 8923 14 356 16 006

6820680 5186260 5704126 5311504 GIB560B 3939457 2506435 4024766 4738477 . 6677693 5262090 6262618
301 201 282 608 31; 285 272516 310119 64 246 204 191 280 033 2B7 467 281 133 2719 491 308 453

25 168 21 649 27 100 23 982 23 487 21 784 19 587 20 291 17 216 18 448 18 040 18 248

31 843 27 979 30 867 10373 memm 12 948 30 488 32919 28 831 14 993 16 365 21 %78
e —— 602 3658

31 842 28 677 34 515 10373 Srasnaaaeress 12 868 30 458 32 919 28 831 14 993 16 268 21978
104 967 72 661 103 670 21 913 99 580 86 229 80 085

128 108 e83 180 1088 1 063 682 547 838 1216 1109 868

7 700 [ER— R

11 846 9 580 34 477 10934 11 689 16 146 18 B26 20 704 27 526 30 693 33 808 37143
12 657

11973 9 688 35 160 11 124 12 754 17 209 19 618 41 608 28 484 31 908 34 915 38 011
46 481 38 163 45 070 18189 24 B2 &8 792 69 909
25579 21 647 24 660 7718 “2 969 30613 38 6526
72 080 58 800 70 730 26 888 37 480 99 405 108 6§36
166 781 163 763 174 656 185 925 171 602 78 750 136 281 161 802 187 670 193 764 202 153 mwmIm?z
346 992 342 469 470 756 455 579 466 7456 327 3715 424 470 363 861 380 812 406 228 383 237 412 968
5647 8028 3710 5847 6513 8 751 6222 5922 4 642
43972 39 874 28102 19 696 18 342 8777 14 982 8712 18 253 15 589 14 8941 10 046
555 745 548 086 674 516 666 546 664 717 418612 580 580 517978 595 488 821 793 606 253 630673
404 81 2098 1237 18625 1004 802 - == - -
130 462 145 481 198 804 160 Ba1 188 688 134 385 158 586 225 598 211 689 187 340 233 987 221 392
130 8668 145 ag1 198 804 160 841 189 189 136 481 269 822 230 223 212 693 188 142 233 987 221 392

886 216
2 336 240
3 221 465

1282 849
141431
58 447

2 755 867
788 911
3 788 066

287 780
874 497
1862277

238 994
17 339

132 094
39 763
428 180
58 809 094
3 162 343
265 966

259 661

4 260
263 821
620076

8 596
7 700
263 379
12 657

292 332

313096
161 803

474 898

2014 244
4779 473
54 182
240 185

7079 084

7769
2300 122
2307 891
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TABLE 4-6 — MONTHLY NONASSOCIATED AND ASSOCIATED GAS PRODUCTION BY FIELDS AND POOLS, 1977 — Continued
{Volumas in MSCF at 14.65 psia and 60°F.)

Fisld and Pool

Flatrock West . . .
Fort St. John—
Cunlevy . .. ..,
Baldonneal , , . ..
Pinget1
Halfway
Balloy . .. ...
Fleld totals
Fort 8t. John SE-~
Baldonnel . . ...

Slphon .

Haltway .

Belloy ... ....
Flald totals

Gote—Sulphur Polnt
Grizziy—Dunlevy . .

Grizziy North—Dunlevy

Gundy Crask—
Dunlevy . .. ...
Baldonnal

Flald totals

Halmat-
Jean Marle
Slave Point

Fleld totals

Inga—
Dunlavy . . .. ..
inga
Ingn'l
Coptln .

Field totale

Jadney—
Baldonnal
Halfway .. .. ..

Flald rotals

Jullenne Creek—Halfway . . .

Julienne Creek S—Canfidential . ,

Kaobes—Townsand—
Dunlevy . . .
Charlle Lake,
Halfway . .
Debolt. . . ...

Field totals

Koteho Lake—Slave Point . . .

a -

Jan, Fab. Mar. Apr. May Juna July Aug. Sep, Oct. Nov, Dec,

913 21 028 7113 64 253 53 053 25 819 82 576 59 613 758612
3638 mrsarrinaen 1861
108 395 89 633 100 619 54 986 117 820 17 246 105 949 109 389 114817 127 386 128 583 29 853
16 234 21 416 16 644 14 680 15 343+ 24 868 11 458 30 428 28 688 34 3g7 31 379 24 862
149 004 130 877 157 247 126 141 144 894 29 382 139 886 123 825 134 807 114 343 130 408 128 189
24 358 18 283 20 492 9 866 5 580 4 658 16 467 23 266 21 734 24 142 23160 22191
296 001 260 308 295 002 206 673 287 052 146 154 275 818 286 938 300 046 300 268 311 630 206 085
37 677 21 248 18 348 41 B3I7 31 148 24 066 45 394 28 647 39 967 32824 | 30 588 21 720
57 045 77 311 61 344 46 508 44 765 20 7146 36 594 52 886 40 064 59 922 57 870 102 267
4€ 574 34 027 33 948 60 206 45 860 24 084 62 383 40 675 43 327 45 403 46 868 38 144
91 895 86 721 85 114 90 124 B1 199 34 4682 102 547 71 343 80 757 89 900 7967 104 664
233 091 218 304 199 764 228 384 202 972 103 358 236 918 183 651 204 115 228 039 214 395 284 7095
144 5893 134 316 215 782 189 198 220 599 163 449 186 767 260 694 218167 185 428 172 060 200 947
3324
3460 8 370 4279

2675
125 889 124 277 126 828 69 884 107 073 101 455 105 648 91 842 94 411 92 350 93986 104 620
125 888 124 277 126 828 99 984 107 473 101 465 106 648 9% 842 84 411 92 350 93 986 107 205
------------------------ 8 563 8 648 33174 36 792 15 999 36 966 33 408 25 654 35 388 B ——
333392 1170903 1289420 1678909 2303166 1738085 1938726 2484733 22650 658 1828187 1629168 2081274
333392 1170903 1297873 1687667 2336340 1773877 1954 725 2520699 2283 967 1 853 841 1 664 658 2081 274
102 686 89 534 126 224 104 509 143 356 77 898 135 060 108 175 128 572 134 438 144 537 143 998
524 950 484 917 542 876 510 010 617 800 201 269 669 169 534 727 581 974 6§02 B33 572 300 580 426
218 869 197 799 222 569 195 319 209 626 132027 206 018 194 553 154 582 172 764 170 836 198 957
B2 1086 70 B9S 39 807 69 327 48 301 63 473 51 287 69 226 56 011
846 505 182 250 830 £59 861 944 1041578 450 991 969 674 836 756 938 601 961 017 946 698 979 392
637 241 669 686 608 802 693013 613 002 198 381 565 513 517 BO® 603 188 564 783 552 416 691 426
526 793 501 892 4899 B 526 899 612 194 163 064 445 916 380 218 332974 440 424 487 867 618 800
164 034 1071377 1108 373 1118912 11261956 362426 1011429 888 027 B36 169 1008 267 1040 283 1 110225
39 436 33 630 38 928 28 574 33 500 10 530 4 619 comemmanian 34 980 31 224 20 908
24 329 14 242 - 10 236 128 140 106 748 48 874 R
15 600 14 449 20073 110185 9 207 4 250 1830 e m 11 860 7 702 11949
36 127 28 281 33 455 16 267 10 687 € 847 1671 Smammemn e 12 039 18 366 16 201
240 17 168 081 243 431 218 112 169 716 69 681 29 317 4 866 173 363 229 517 262 647
71 381 65 270 67 607 63 138 87 608 28 247 6 789 1547 43 527 56 799 73137
364 325 276 081 364 466 309 522 247 308 109 925 39 307 smmsemren 7 184 240 178 322 384 362 834
223197 249 008 270 020 232 964 249 408 225 685 205 852 236 385 238 700 237979 214 873 219 249

Totals

503 808

5 496
1200 676
270 383
1578903
214 217

3 269 875

374 269
657 322
498 588
897 497
2528676
2291198
3324

16 089

2675
1268 373
1270 943

232 684
21 726 622
21 869 106

1437 988
5 332 848
2273 599
501 432
10 545 983

6§ 616 268
5 335 402
11 851 657
276 227
333 567

109 656
180 831
1789 737
B54 851
2635076
2803117
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Kotecho Lake East—
Bluesky , . ..., .. ...
SlavaPoint ... ......

Fleld totals .

La Garde—Dunlevy . . . . . .
Loprise Cresk—
Gething . ....,.....,

Batdonnel . ... L0

Fleid totals , . . . .
Loulse—Slave Point . . .. .
Mica—

Mical . ...........
Confidentlall . .
Field totals . . . . .

Mike--Gething? ., ., . ... ....

MIilNgan Creek —
Gething .. ... vuuu s
Halfweyl) . ... ......

Fialdtotals .. .......

Milllgan Creek West—Halfway
Moniss~Halfway . . . . ...
Nig Craek—
Baldonnal . .. .. ... ..
Batdonnetl |, , |,
Field totals
North Plne—
NorthPlne . ... .....
Confidentis? , , .
Fisid totals .

Ooak—

Cocll . . v v v i w0

Hatfway . .. ... .....

Halfwayl ..., ... .. ..

Field totals . ... .
Ospray—
Gething ... ........
Halfway . . ...
Haltway! . ... ... ...
Field totals . ., ...
Parkland—Wabamum . . . . .
Peajay—
Gething .. .........
Boldonnal , . . s
Halfway . . ..
Hatfwayl . ... ... ... .

Fleld totals . . ...

Pegjay West—Halfwayl , ., .

Peatitot River—Skave Point . .

Red Creek—Doig! . ... ...

1Astoclated Gas,

71 063 67 511 74 339 72 666 73 864 77374 74980 71104 69 784 70 613 37 663 25 511
492932 429014 421173 468214 461294 460420 4B 440 483303 476549 467007 417788 308 648
563995 496526 495612 538889 635168 646803 564420 554407 545333 527620 466451 394159
279 691 486 576 an :

8827 7887 & 599 2388

2213824 2245313 20562143 2334178 2606377 2299519 1847330 1358046 1692885 2328876 2268144 2434503

2213824 2248313 2662143 2333178 2605377 2299519 1847390 1358045 1699712 2336463 2274743 2436 869

68211 68 867 68 790 56 427 54 293 60 801 81418 59224 B4 771 &7 660 84 325 57 269

1478 1343 1569 675 1112 1237 1568 526 1344 1407 740 1268

50 1322 2016

1478 1343 1869 575 1112 1237 1 568 526 1344 1457 2062 3284

4315 4112 9221 328 2888

3659 4003 4710 3738 223 2938 3620 2461 2307 3019 &340 6 686

39 984 a0 223 43 841 38 686 36 306 30 277 20319 24 465 16 839 19 324 14813 14 668

43643 43 226 48 851 42 321 38 537 3328 33048 26816 19 146 23 243 20 283 21 344

3967 85200 123843 61 751 82679 106650 114585 92006 111478 108276 119873 45 840
7299

803859 750648  B02685 735914 794728 721069 663078 603686 381623 794360 733994 726 868

ars 770

803860 760648  B32685 735014 796106 721820 663078 603686 881623 794360 733094 726 868

45 145 . ot8 43 207 3e 513 28 029 34 350 26 424 ao 080 26 34t 21 190 36 240 dsas

120 2180 3043 - 2279

48 145 o8 43 a07 ag 613 38 029 24 350 26 424 30 800 28 521 24233 36 240 7117
205 430 420 435 800 820 360 960 a8 634 601
197140 217046 334336 2865800 203867 268416 1698968 219782 81066 84840 142835 215786

11270 12 092 13375 11179 11 848 8 769 11819 10156 11388 11 745 8570 120
208410 220343 348141 207399 306141 277993 182307 2302908 93 404 97066 152142 223507

20 470

64 403

4012 2 686 6845 078 e e 1 400 1689 4482 5372 6 332 b 664
4012 2686 6845 3075 1 400 1689 4482 5a72 8 332 9O 637
376980 334490 371094 355338 367648 369077 366029 363542 345551 344904 336786 366 254

a4 28 962 23 206 29 486 a7 576 14 712 23 aa1 25 563 a1 220 25029 61112 a4 129

57 004 60 364 56 662 73874 21129 55101 63 049 61045 70 326 76 342 92 404 78179
158648 115743 110413 119951 143563 45992 101251 103831 120778 119389 126229 124605

55958 55 999 62 642 56 792 60213 49 005 58 865 60 904 58 436 54 210 49 685 56 225
302926 261068 261912 280073 332471 164740 246606 261343 289759 283870 319430 303138

700 1126 22 662 49 570 50 112 52 283
200182 188207 206392 223678 241039 208171 222007 208874 221604 262213 204689 216592
10 650 8976 5048 2 381 1266 e e 6 850 3384 303 e

786 481
5431 19

6 218 262
2343

233719

26 181 087
26214 476
721 966

14-167

3 388
17 5§55
20841

46 608
347 735
394 343

1028 166
7 299

8 632 401
1148
8 533 549

383475
8222

391 897

6154
2510984
129 033

2646 151

20 470
84 402
43 §57
128 430
4 277 803

376 119
833 468
1399 314
678 934

3 287 435
176 443
2603478
38 948
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TABLE 4-6 — MONTHLY NONASSOCIATED AND ASSOCIATED GAS PRODUCTION BY FIiELDS AND POOLS, 1977 — Continued
{Volumas in MSCF at 14.65 psia and 60°F.}

Fiald and Pool Jan. Feab. Mar. Apr. May Juna July Aug. Sep. Oct. Nowv. Dac. Torals
Rlgal—
Bluesky ............ - 10 670 9 341 9768 * 9 264 10 739 10 464 9 495 4 6846 10 798 11 086 2 667 10 058 115 963
Dunlevy . .. ... PN 1261 867 1060984 1177115 1032960 1367 288 + 382 669 1221 283 629 486 1 363 485 1416 360 1239634 1262983 14 415 011
Bunlevy! ... ... ... e 42 295 35 813 32029 a8 214 38 788 35 339 39 267 36 244 38 134 39 668 40 212 3978 456 821
Lower DUntevy . . « o« « v v v .. 3808 26 B74 e 1988 B ] 3267
Field totals . ... .. ... 1314832 11149338 1218902 1 08B0 428 1407 812 1428472 1270145 674 184 1439 289 1467113 1291 69 1312 760 16 020 466
Rigel East—Gethlng . . . ... ... 1629 768 166833 B6 772 69 578 74 937 96 097 89 392 89 792 494 498
Rager—Slave Point . . . .. .. e 180 126 328 746 320 533 295 786 466 780 473 121 A17 023 2472718
Slerra—Pine Point . . .o... 33686512 2892403 3025199 3162521 2324433 2964800 2360512 2653936 2751316 3009538 3634966 37021265 36 848 450
Silverbarry—Coplin . . . ... . N 83 771 63 548 68 781 72 282 61 369 65 463 50 141 59 701 67 268 65 008 45 211 B2 271 744 902
Siphon—
Dunlevwy . ... .. ..o . . 275 076 284 566 268 696 232842 265 249 127 326 202 558 200 407 258 139 226 501 220 732 269 044 2 849 831
Baldonnel . ... ... ch e e ] 14 473 38128 17 422 3874 1619 75 607
Siphon. . ... e e 74 361 41 687 83 156 133043 137 029 21 230 54 406 71 48t 141 860 61 184 52433 43 442 965 102
Halfway .. .., .. P 129 252 134 340 136 196 133 307 150 872 74 845 108 766 122 784 132 363 104 376 89 760 102 820 1419 264
Fleld totels . . ... .. .. 478 689 800 603 502 418 637 120 670 372 227 074 368 336 403 872 532 147 392 061 371 915 4156 306 6 299 704
Siphon East—Bluesky . ... . e 239 416 243 914 268 108 236 411 267 081 233 200 61 370 188 645 2851 426 240 102 227 423 211 459 2 869 569
Stoddart— .
Cecit! .. ... ... - 3 440 208 - - 161 837 883 4 810 5 366 3745 . @798 10773 15 383 64 384
Balloy . .. .. L 844 450 758 6032 842135 792 488 875119 B840 524 802 736 789 428 712 035 B892 845 717 078 723 464 9 390 716
Belloy' e 2 405 279 3160 1682 3784 3039 4228 3108 3110 2986 3 232 1832 385 237
Fieldtotale . . ....... 860 295 761 603 848 295 794 231 879 720 B44 446 811 774 797 891 718 880 704 429 731 04 740 79 9 480 337
Stoddart West—Belioy . . . . . P 281 4g2 248 004 268 986 240 446 264 413 217133 202 482 193 209 217 845 209 787 220 9711 222711 2776 489
Sukunka—Batdonnal . FR. 37 ooo 37 000
Sunrise—Cadotte . . .. .. ... . 26 071 21 308 24 458 22 230 21 079 16919 20 08 18138 13 732 13 438 381 B ] 194 761
Town—
Baldonnal . .. -+ -0 - 19 943 20 487 21 989 2 006 &3 19 B30 24 189 38 698 46 074 51 383 56 221 205 009
Halfway PR 126 423 104 236 106 370 78 392 31517 a7 662 83 096 96 060 88 623 87 078 88 341 985 787
Flaldtotals . . . ... ... 146 366 124 702 128 339 78 398 37 828 measeeeeeeene 117 492 107 286 134 646 133 697 138 471 143 662 1280 796
Tsea—Slave Polnt . . . . .. .. - 36 592 74 563 47 360 7741 98 283 82 183 70 637 28877 16 331 B12 327
Two Rlvers—~
Baldonneal . . ., .., s 683 683
Haltway . . .. ... e 143 1056 124 882 136 803 128 922 133 000 36 896 134 460 95 038 144 349 126 256 144 819 132 301 1 449 629
Flald totals . V- 143 108 124 892 136 803 128 922 133 000 37 678 134 460 95 038 144 349 126 266 144 819 132 21 1450 212
Velma—Gharlie.Lake? .., , .. ... 788 940 761 2 489
Waateal~
Baldennel . . . . .. N 1324 1 365 1483 1601 1538 823 mesmeemmanae 1004 1 520 1828 1 688 1 645 15 758
Helfway .. .. ... e 13 800 mmmrmmm s B6B0 14 450
Helfwayl . ... .. P 40 8185 32108 36 009 36 756 35 636 233N 17 266 30 526 31612 2t 426 27 238 29 397 351 024
Flgld totals . ., . ...... B6 939 33 600 38152 38 266 36074 24 164 17 265 31 530 33132 23 263 28 926 31 042 381 233
Waasel West—Haifwayl . ... ... 2416 2940 3 253 1236 443 2004 3512 3 3a4 2 749 2 949 2878 3 046 31 766
Wilder—
Halfway . . .. ... . . 293 640 272628 298 466 272 4p4 293 453 275 500 223 614 285 564 184 088 289 318 133 307 o4 678 2917 400
Belloy .. ... ... “a 3 680 5318 9 2687 7 107 7414 7 BO9 3 332 7 998 3 637 10 Bda 4819 remmnmanenn ~ 71 696
Fleldtotals . . ...... 297 100 277 948 307 722 280 161 300 867 283 309 228 846 293 552 188 625 300182 138 126 o4 672 2989 095

orl
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Wildmint—
Bluesky ... ...
Haifway , . . ...,
Halfway! . . ...
Fiald totals
Willow—
Gething? . .. ..
Halfway . . . ...
Fleld totals
‘Woaodruth—Halfwey
Yoyo—Pine Point . .
Other Areas—
Dunlevy . .. ...
gellov! . ... ..
Debelt . .
Slava Point
Confidentlal , ..
Confidentiall | . .
Figld rotals
Total—
Nenssoclated . .
Associated . . .,
Totals . ..

1 Amsociated Gas.

6 500 5 8B4 B 651 5911 5812 5861 6 436 8782 5 188 4 610 5 761 7 607
435 575 2643 1406 7828 2867 432 899 2349 10 551 289 e -
45 789 45 864 49 478 41 9567 45 842 31 883 23 446 28 787 20 648 30 180 18 322 12 985
52 713 52 283 67 772 49 283 59 282 40 B9t 30 364 36 438 28 183 45 311 24 332 20 592
10 475 2010 9221 8936 B 647 8801 9 367 9 439 8070 7 586 6 883 7 230
198 835 139 725 194 080 t89 464 208311 141870 161499 149 112 145 198 140 989 139 337 1686 228
209 310 148738 203 301 198398 216 968 150 671 170 868 168 662 153 286 148 574 146220 173 488
102 753 123 176 139 675 137 478 97745 119832
7386212 6600134 7029087 6076906 5708260 4878330 A424067 2129274 2660406 5508321 7203874 7303361
2168
270 478
51 580
9724 e omeenne e
L R 2040

e t 260 1692 1082 1334 119
3g 21 . 79 328 (RSO —— 2080 e 3780 1082 1334 asg 52 use
35043 166 31 763 607 34994779 33667 773 33389058 27 213893 25643824 26442984 27 801 267 33932947 34891 730 35 014 808
1253516 1088150 1265740 1146099 1297717 962016 1192310 1273106 1227995 1390913 1274275 1322609
36296 680 32848 757 36 260528 34714 772 346867756 20175009 26836134 26716090 29020262 35323860 36 166 005 37 237 417

72012
30 033
395 099

497 144

103 663
1974 847
2478 310

720 859

8717310

2168
748

51 580
49 648
70 392
5377

178 810

379 698 826
14 693 354
394 293179
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Supply
British Columbia production—
Crudeoll ........... o

Field condentata , . ., .. ...

Plsnt condensste . . . .. .. ...

Total British Columbla , .
Alberta imports—

Pipoline . . . ... ..... PPN
Raill ..... ...

Total Alberta . . . ... ..
Totelsupply . .+ . v 0 ...

Disposition

inventory changes—

Field . . . o v i v e v e
Plant , . ., ... .0 ‘e

Transporters . ... ... .. ...

Totals . . ... .......

Lowmes and adjustments—

Figld . . . ........... o

Plant . . .over v
Transporters . . . .. 0 - .0 ..

Totals . ........ .
Transfars . ... .........
Daliverigs-—

To British Columbia refineries—

Britlsh Columbia production .
Alberta production . ..., .

Totale . ........ .

To export—

Britlsh Columbia production . .
Alberta productlon . . ..., .

Totals .. ... ...
Reporting adjustment . , . . . .,

Total disposition . .., .

TABLE 4-7 ~ MONTHLY SUPPLY AND DISPOSITION

Jan.

1269 427
9604
96 389

1374 320

3 807 714
19 609

3527 323
4901 643

-3
-5 bog
82 161

—-67 673

—143
19 243
—20 B0B

-1 508
41 793

1360 370
3102 444

4 482 814

44 324
419 422

453 748
2 468
4901 843

Feb,

1158 357
10 898
84 600

1261 853

3 267 091
23 243

3 280 334
4 642 187

—4 934
1448
—228 179

-231 71186

274
460
19 691

20 325
40 468

1342 209
2920 853

4283 152

37 668
393 140

430 808
19159
4542 187

Mer,

1285 258
16 689
113 780

1416 746

4 367 616
19 527

4377 142
5 792 887

gas?
12 202
240 169

262 238

—445
5 562
2191

7 308
48 795

1 545 340
32165878

4 B&1 218

60 052
561 663

621 616
-2 287
5 792 887

Apr.

1167 230
14 060
82 630

1263 920

3 099 059
g 992

3108051
431 9n

20177
—-27 116
—36 387

—42 296

4 281
—5 987

-1 736
38 165

1066 153
2542 448

3 608 601

680 225
682 635

742 880
28 377
4371 89N

May

1177 276
15 720
112 423

1305418

3785 338
9927

3 705 262
5100 681

—7 359
—2 803
15296

6394

—1 368
4 964
—8037

—4 461
8218

12383 847
2878 627

4 262 274

42 629
728 840

771 489
3377
5 100 681

Juna

868 070
1% 374
82034

961 478

4696 411
12128

4 708 536
6670014

—10 892
7 303
~120 712

—~124 301

—815
3
7161

9937
39 243

1203 6558
3662088

4 365 640

35 297
819 328

854 628
24 820
5670014

OF CRUDE OIL/PENTANES PLUS, 1977

July

1170 098
10 583
99 861

1 280 542

3 736 246
19 238

3 756 481
5 036 023

—-1472
5 332
—415 136

—~411 276

—2 062
4883
617

3448
40 169

1 289 685
3 341 393

4 631 088

31817
734 882

766 399
6194
5038 023

Aug.

1 196 645
11 380
76 703

1284 628

4 950 BOZ
6 B0

4 967 662
8 262 280

—-501
—18 883
362 481

343 097

—4 802
4 879
9 985

10 363
36814

1372 405
3 496 535

4 868 940

40 Ba49
970 010

1 010 659
—16 483
& 252 290

Sep.

1146 770
12 442
100119

1 25¢ 331

3 558 286
8 464

3 568 750
4 326 081

-732
«36
—172 946

-1713 714

—3 088
5672
-6 164

-3 680
42 Ngé

1186 752
2894 702

4 091 454

48 986
812 980

861 986
7 B9
4 826 081

Qet.

1161 107
11 986
94 972

1288 064

4 485 675
11 514

4 467 189
6 726 263

—957
—2 809
678 614

675 148

-1 229
4444
854

3 869
38 533

1224 700
2988 417

4223117

43 084
721 488

764 552
20 024
5 726 253

Nov.

1108 273
16 3786
83 450

1218 099

4 308 453
5872

4 314 325
5532424

6237
12 149
—127 142

—108 756

—4 108
2 989
—15 673

-186 €90
30138

1262336
3 797 307

5068 643

50 278
617 009

567 287
1802
5532 424

1163079
12 881
77 873

1243813

4 956 710
A 427

4961 137
& 204 950

339
—21 B67
—172 134

—190 372

-1 102
3920
—2 447

390
51 475

1316 0BD
4 360 414

5 666 494

27 247
633 614

66( 861
16 102
6 204 950

Totals

13 839 488
153 BBO
1133844

16127 212

48 679 397
149 796

48 829 192
63 956 404

12670
-39 689
—37 206

—64 226

—-18 676
65017
-18613

27 728
507 287

15 562 332
39 301 103

B4 863 435

522 146
7 994 631

8616 777
105 402
63 956 404

<l
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British Cofumbia Refineries

Receaipts—

British Columbla crude . . ...,
British Columbla condensate . |, .

Totals . ...........
Adbertacrude . . o v a e 0.
Alberta condensete . ... ... .

Taotals .

Total recaipts . . . . .. ..

Disposition
inventory chengss . . . .. ... .
Losses and adjustmants . . . . . .

Reflnery runs—
Britlsh Columbia production . ,
Alberta production . . . ... ..

Totals . .. ....... ‘e

Total disposition . . . ...

1 376 030
43 793

1416 823

2280 888
237 266

3118 164
4 B34 977

—104 1956
573

1811 760
3126 B39

4 638 599
4 634 977

1367 610
40 458

+ 398 068

2 738 049
200 310

2938 3589
4 336 427

95 315
—2B4

1788 916
2 452 451

4 241 366
4336 427

1 603 970
48 795

1 662 765

306z921
266 184

3 328 116
4 281 880

25 723
377

1629 816
3 326 968

4 855 780
4 281 880

1101 291
36 165

1137 456

2 360 875
212 764

2 563 629
3701 085

—154 947
—415

1129 732
2728 718

3 BE6 447
3 701 085

t 397 068
62618

1459 686

2584 162
296 440

2 880 602
4 340 288

84 601
1118

1 661 3g1
2693190

4 254 571
4 340 288

1168 925
39 243

1208 168

3288 g88
378 859

3667 747
4876 915

—132 956
368

1378728
3631777

5 D08 506
4875915

1 308 947
41 949

1350 826

3111 765
239 488

3 351 253
4702 149

—11 752
428

1182 DOD
3531473

4713473
4702 148

1359 359
43 062

1402421

3197 095
306 979

3503074
4 905 495

61 862
744

1458 169
3384 730

4842 889
4 906 496

1206 475
42 D36

1 248 561

2 597 578
302 761

2 900 329
4 148 B9O

&7 045
758

1183 874
2916 115

4 080 189
4 148 890

1183833
38 533

1222 366

2697 415
308 538

3 006 8965
4228 3N

—155 338
1900

1387165
2994 594

4 381 759
4228 3

1292210
30138

T 322 348

3311 602
490 952

3 802 654
5124 902

66 486
a73

12090 290
3 768 153

5 068 443
5124 902

311 452
61 476

1362 927

4 048 662
306 179

4 3654 841
& 717 768

531 125
384

1 261 866
3924 394

6 185 250
6717 768

15566 170
616 315

16 082 485

3s5 868 901
3545711

39 415 612
S5 498 097

372 869
6947

16 641 686
38 476 696

55 118 281
65 498 097
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8y

Supply

British Columbia production—

Nonassociatedgas . . . .. . ..
Associatedgas . . ... ... - .
Lessinjected . . .. .......

Net British Columbia

preduction . . ..., ..
fmports—
Alberta , , . . ... ... v .
Northwaest Territories . . . . . .
Yukon , ., ,..... P e

Total imports . . . ., .

Totalsupply . ., . ... ..

Disposition

Flared —

Plant . . ... ..o

Gathering systems . . . . ... .

Totals . ........ "

Fual—
Field. .. ..............
Plant . . . ... .00 ..

Compressor . . . . . ... 0 - -y

Totals . .. ...

Line pack changes . . .. ... P

Losses and adjustments— .
Field . ... .......... e
Plant . . . . .. .. e
Gathering systams . . . .. ...

Totals ... ... .....

Processingshrinkage . . ., ., .. ..

Available marketable ges in NEBC .

Reporting adjustment . . . . . -

TABLE 4-8 — MONTHLY SUPPLY AND DISPOSITION OF NATURAL GAS, 1977
{Veolumes in MSCF at 14.65 psia and 60°F,)

Jan.

3% 043165
‘1253815
278 836

36 017 844

3174833
2858 524
54 236

6 887 592
41 905 436

374 386
1047
::3

375 6521

261 334
1 686 607
30 592

1978833
1698

685 6838
849 827
67 580

1703095
3719875
34160 144
—33 430

Feb.

31 763 607
1086 150
187 246

32662512

3191 019
2329 099
63 379

5573497
38 236 009

244 494

9430
253 924

2188186
536 576
26 406

1 781 888
—699

-

A34 366
737 296
36 720

1 208 382
3 401 BOG
31 748 559
—155 851

Mar. Apr.

34 894 778 33667 773
1265749 1146999
233 158 267919

36 027 370 34 446 863

3 E74 650 2450590
2837762 2400902
56 436 &3 749

6168 848 4 905 241
42196 218 30 352 094

402 811 318 745
427 3023
a5 837

403 333 322 610

257 163 246 007
1682608 1535150
31 213 29 060

1970974 1810217
—5 545 —-213%9

299 233 807 204
ag6050 1098993
46 394 12 D68

1241687 1726366
373507 3535 996
34 796 189 32037 181
54 508 —¥7126

May

33 389 059
1207717
78 368

34 608 410

2810 110
2457 Bg4
44 793

6112 787
39 721187

288 567
2980
4598

296 142

247 159
1 696 781

26 369

1 869 309
—~7679

643 499
1020 182
27 734

1691415
3485334
32573 646
—186 970

Juna Juty Aug, Sep. Qet.

27 213893 25643824 25442984 27 801 267 33932947
982416 1192310 1273106 1227996 1300913
87 479 78 737 97 715 93 189 104 095

28108430 26757397 26618375 28936102 35219 76%

1893532 1806735 1844829 2339845 3285891
t 484660 1540403 1882336 2410575 2319494
21 287 23511 14 720

Nov. Deac. Totals

34 891 730 35914808 379 590825
1274275 1322609 14 603 354
107 424 87 388 1681511

36058 589 37 150029 392671 668

5910776 6978149 39 169 758
2291208 2347545 26 640 393
322 090

3379459 3360649 3841885 4750420 5606185
31487 BB 30 127 0468 30 460 260 33 686 522 40 824 950

336 662 344 949 309 279 301 768 330 379
7 248 2673 24156 . 3515 3804
54 734 34 803 i) 88 8729

398 632 382 628 333493 305372 342912

184 380 219047 234 260 228 429 267 686
1426905 1398120 1323262 1556286 1711102
16104 20703 72597 16 527 20176

1626386 1637870 1620119 1801241 1 998 964
—64 12 463 -6 210 a7 408

472 951 866 518 566 824 781 307 635 193
676171 540 607 957 632 238 550 499 156
21 561 31984 67 448 16 559 150 369

1170683 1439110 1580902 1015416 1284748
2811753 2616447 2498189 2902212 3538097
25477616 24034 626 24 464 641 27 837995 33 657 668
2 883 —45 995 —-30874 14 635 2182

8201984 9325694 66122241
44 260 665 46 475 723 458 733 909

268 946 392035 3903011
4 286 - 2677 66 839
4034 54 117 646

267 266 394 766 4 076 496

250 987 276 B3 2 B892 094
1658 560 1704 604 18 816 650

27812 26 472 342112
1937359 2007912 22 050 772
-8 156 —14 796 —21017

786 185 1 095 B840 7 853 899
362 155 222 316 8 198 945
B1 857 70 627 606 729

1209997 1388783 16 659 573
3708658 3790882 39744120
37 104 662 38852476 376583393
40 779 55 900 —-359 428
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British Cotumbia Transporters
Supply

Available marketable gas in NEBC |
Imports to SEBC—
Alberta . ... ..

Totalsupply . .« . .« v 0 -

Disposition
Fusl . ......... ... .
Losses and adjustrments . .. . . .
Line pack changes , . .. .... I

Deliveries to British Columbia
distributorg—
Nerth . .. ...........
Interiar . .. ..
Lower Mainland . .., . ... .

TFotals . ... - a s
Export—
From NEBC .......... ..
FromSEBC . ... . e e
Yotals .....

Reporting adjustments . . . . . . ..

Total disposition . . .. ..

British Columbia Distributors

Racaipts—
From transporters
From storage . . .
QOther racealpts ., .

Total receipts . . . ... ..

Disposition
Fuel ............. pae
Losees and adjustments . . . . . ..
Line pack changes . ... ......
Tostorage , . . ... ..oy
Transfer .

Salas—
Residential . ... . P
Commercial . . .
Industrial . . . .
Electric power

Totalsales . . ... ... ..
Total disposition . . . . .,

34160144 31 748659 34 796 189 32037 181 32573646 254776168 24 084 626 24 454 641 27 637 995
41146403 3B 2B0 930 42568683 38106020 3B 745495 35052506 33469289 37000092 35661 044
75 306 547 70027 489 7 364872 70143210 7t 318141 60 630122 57 553915 61 454 733 63200039
1736722 1114693 18306668 1590208 1615209 1 080568 84z 257 1030837 121213
159 031 203 B85 260 952 418 210 158 243 23 665 ~38 703 248 468 —57 438
26 909 598 730 38 036 —70 860 7201 —47 884 28 698 -27111 =178
427 589 276 547 336 588 221 781 175 399 134 102 113 218 151 432 192 231
6517555 6397766 5717686 4286602 4226224 3500833 3328699 3365352 3715810
9674356 7610931 8306033 6145168 B673164 3894551 3666883 3473266 4692594
16 619 500 13 284 234 14 360407 10653531 10074787 7638286 7098800 6990039 8600636
17 128779 17932307 20079452 20880636 22004478 17662933 16811153 17351103 18779109
39 625987 37091573 41163249 :37011 769 3I7659283 34005192 32660741 35990980 34 814 546
56 754 766 65023880 61242701 57892305 59663761 51758 125 49461 894 53 342083 53 593 655
9619 197913 -3657 780 —340 284 200060 77 362 60968 —129583 27 274
75306847 70027489 77364872 70143210 71319141 60530122 57583915 61454 733 63 299 039
16868 123 13 368130 14449700 10652830 10190731 7723794 7191841 7085091 8 722 430
10 920 9 708 461 229 5828 -
5 1 1283 1148 869 482 837 425 337
16870048 13377845 14812222 10658966 10191680 7724256 7192728 7085516 8722767
43 543 54 885 37 266 39 593 49102 21 233 16 792 23 695 34 634
1604143 —1954 276 388 086 —2 166 381 —828 611 —1 314 148 =546 13 13950 10814580
—23 788 30 553 -9313 6 288 ~21 964 —6 460 16 810 —-13068 30 188
98 B23 3626 108 126 91270 94 302
281 368 304 436
5396203 5458834 4747588 4166849 3033164 2198283 1502918 1142318 - 1256474
4817656 4553683 4012938 363407 26923458 2157866 1726049 1343476 1 660454
5075570 B194512 5684736 4912470 5131081 4633420 4347637 4159553 4262036
66 721 39 654 60932 B8 056 37 760 30 436 20527 42 954 38 893
15346 150 152456 BB3 14 496 194 12781446 108894340 5020105 7697 131 6 688 30 7 207 857
16870048 13377846 14912222 10659966 10191820 7724266 7192728 7OBEE16 8722767

33 6857 668

39 162 331
72 819 989

t 787 757
-353 157
16138

254 262
6 076 600
6 866 697

11 997 559

21 052 928
38 272 202

68 324 530
47 165

72 819 989

12170375
2829
732

12 173936

37 845

1 961 330
582

285

398 487

2112 584
2 469 391
5181 780

41 642
9 776 397

12173836

37 104 662

41 463 902
78 558 564

2191108

427 294
158 710

389 682
§ 220 848
8060923

15 671 463

20 439 748
39 637 B26

60077 674
38 428

78 558 £64

16 051 248
64 510
1 483

16117 261

39 300
3 363 384
—4 925

520 223

34708596
3471888
6 262 456
54 342

12 199 269

16117 2861

3B 8E2 476

42 626 246
81378 71

2249 648

—684 239
—61 002

499 232
6 869 254
10 076 579

17 444 065

206¥8 619
41 484 913

62 182 532
267 117
813718721

18029 734
16177
1610

18 047 521

63926
2710896
—19 886

429 014

B 199 328
4 735971
4 887 862
50410

14 873 574

18 047 621

378 583 393

463 172 949
830 756 342

18 381 701

750 281
580 344

3171143
58 232 019
79030 134

140 433 296

230 8O0 445
449 497 381

S80 297 806
—697 096

839 756 342

142 496 087
571 302
9 357

143 075 746

451 703
4183712
—~156 963
396 332
1833 518

39 625 138
37 265 BSS
58 703 123
532 317
136 126 444

143 076 746
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Supply

Brltlah Columbis production —

Totals . . ... ...
Alberta imports . . . . ... .

Total supply . . . . .

Disposition

Fuel ... ....... PP

Sales of British Columbia production —

British Columbla . . . . . .
Atberta ., . ... ..
Northwaest Territories
United States . . . . .
Offshore”, , . . .. ...

Sales of Alberta production —
Britlsh Columbla . ., ., ,
Offshgre . . . . .. .. .

Total Alberta . . . .
Total sales . . . .. .

Total disposition , ,

TABLE 4-92 -~ MONTHLY SUPPLY AND DISPOSITION OF PROPANE, 1977

51917
51 857

1083774
30% 754

406 628

103 166

B6 122
215 632

301 754
404 920
405 528

{Quantities in barrals at 34,9723 Canadian gallons at 60° F.}

Feb,

52 373
64 205

106 578
237 268

343 843

2673

1812

65 690

670
15 132
13 600

95 083

72 192
165 066

237 265
332 368
343 843

Mar,

48 844
62078

110922
239 981

350 903

118189

78 308
161673

239 981
358170
350903

Apr,

40 642
51 532

892174
334 242

426 416

46 837
287 405

334 242
425 560
426 416

May

62 260

43 739

96 049
333 991

430 D40

28 719
305272

333 991
426 442
430 040

June

3g 0564
52 495

91 549
311 260

402 §09

33 421
277 839

311 260
407 310
402 809

Juiy

48 240
44 218

92 458
283 635

376093

2587

2080

45 029
114

28 948,

13 700
a7 7N

33 646
245 989

283 635
371 428
376 093

Aug,

40 420
45 840

86 260
329 198

415 458

5727

2 697

28 845
300 253

329 198
407 134
415 458

Sep,

51 682
54 763

108 445
311718

418 160

625
25 315
18 400

112479

48 305
263 410

3171715
424 194
418 160

50 093
41 907

92 000
375 488

467 498

5 488

1760

61 g22

1106
19 527
2 300

84 756

81 701
293 787

375 498
460 253
467 498

Nov.

50 809
62 742

113 681
313 820

427 371

86 464

2241
3005
20 000

111 710

110417
203 493

313 820

425 630

427371

47 907
65 048

12 965
- 325 941

438 896

112 338

148 446
177 495

325 941
438 279
438 896

Totals

674 241
630 474

1204 716
3 698 300

4903015

2119

19 320

777 658
4 730
8726

221 651

1766512

1183 276

797 066
2901 234

3698 300
4 881576
4803 015

91
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Supply
Britlsh Cotumbia Production —

Totals ... ..
Alberta imports, .

Total supply . . . . ...
Disposition

Inventory change . . . ... ...
Gasolina enrlehment . . .

Losses and adustments , . .. .

Sales of British Columbia production —

Britlsh Columble . . . . .
Alberta .. ...... .
United States . . . . . .

Totals ......... f

Sales of Alberta production —
British Celumbia . . . .. .. .
Totalsales . . . .. ...
Total dispesition . . .,

Supply

British Columbia praduction L
Disposition

Inventory change . . .. . .

Losses and adjustments

Sales —

TABLE 4-10 — MONTHLY SUPPLY AND DISPOSITION OF BUTANE, 1977
(Quantities in barrels at 34.9723 Canadian galions at 60° F}.

80 496
24 417

84 013
10 240

96 163

—6 266
19883
20

10 240
81516
85153

15876

11086
1269

~2.364
15875

Fab.

57 807
40 743

o8 550
7576

106 126

6 883
17 010
770

7 676
81 453
106 126

Mar.

70169
438 700

119 858
8 696

128 656

6922
17 603
~768

64 633
3196
29273

97 102

8 696
105 798
128 558

Apr.

5O 283
50 308

100 591
6211

106 802

—1440
5361
-2

58 265

38417
96 682

6211
102 893
106 802

May

63 643
60 006

123 649
4141

127 790

22
7333
750

65 186
2 288
48 100

118 544

4 141
119 686
127 780

June

52 803
77 864

130 657
2 264

13292

—4 366
9703

88 457
57
36 804

128 318

2 264
127 582
132 1

July

56 786
66 885

122 641
403

123 074

83 673
9726
38 370

111 769

403
112172
123074

Aug,

46 678
65 978

112 €56
1022

113 678

S 347
11 380
—749

66 888
6 483
23 307

96 678

1022
97 700
113 678

MONTHLY SUPPLY AND DISPOSITION OF SULPHUR, 1977
{Quantities in long tons)

14 428

1154
2822

3976
14 428

16 166

1170
2226

3396
16 166

15 328

1035
1708

2743
16 326

14 716
12759

759
1198

1967
14 718

1 064
2401

3455
8 504

B 436

1723

1188
3625

4713
5 436

7128

1641
1258

2898
1125

Sep.

B9 769
55 241

116010
1760

118 770

—2 049
18211
748

61 208

36 892
98 100

1760
99 860
116 770

10924

6 853

1819
2152

39N
10 924

Oct,

84 589
20 644

85 133
2 345

87 478

—6 463
26 756
114

33877

30 849
64 726

2 345
67 071
87 478

12373

£a:n

1802
2 690

4492
13 373

Nov,

60 553
35131

96 684
3258

98 942

AQ 367

27 769
68 136

3288
71 394
98 942

14 648

10 657

1086
2906

399
14 648

66 Bas
38174

95 022
5 869

10 891

-b789
14 590

44 564
918
35 532

81 0n

6 869
'87 880
101 891

8622

1650
14388

3136
8 622

Totals

700 414
583 881

1 284 395
54 78§

't 339 180

2 080
181 241
B85

667 572
22 635
410012

1100219

84 785
1 156 004
1339 180

146 133

106 043

16 462
25628

41 090
146 133
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TABLE 4-11 — CRUDE-OIL PIPELINES, 1977

Company Fields Served
Blueberry-Taylor Pipeline Co, . .. ... Aitken Cresk, Blueberey , , . . . . .
FortSt. John ., . ... ... PRI

nga ...
Stoddarr. . . .. ... ... ... o
CDCOIl & GasLimited . .. ... .... Inga . .. .. P e e
Trans-Prairie Pipatines Ltd, . .. ..., .. Beatton River, Beatton River West,

Boundary Laka, Bulrush, Currant,
Milligan Creek, Osprey, Pasjay,
Waasel, Wildmint, Willow, Wolf

Westcoast Petroleumibled, ., . ... ... ... e e e Cea

1 Boundary Laka,
ZTarminal to Westcopst Petroleuin Lad,

Size and Mileage of Main

and Lateral Llnes

Size (in.}

12 3/4

8 5/8

6 5/8

6 5/8
4 1/2
31/2
41/2
6 6/8
B8 6/8

123/4
12

Mileage

77.0
42,9
104.0
39.1

505.0

Pumping-stations

Capacity
{BblL./Day}

& D00

12 BOO

1800

36 000
45 00O

70 000

Present |

Capacity
(Bbl./Day)

52 ooo!
45 0002

70 000

8¥1
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TABLE 4-12 ~ CRUDE—OIL REFINERIES, 1977

]
Year of Crude-oll Cracking
Capacity Storege . Capacity
Name Locatlon Tvpe OF;::_ S%‘:r:::f {Bisl. per Capacity cr“t::ft:"m {Bbl. par Other Units
tlen Calendar (Bbl.} Calendar
Day) Day)
Chevron Canada Ltd. . . . ... ... North Burnaby . . . . Comglate 1936 B.C. 35000 1613 200 Catalytie-fluid 8100 Cata!\}tlc polymerization, catalytle
. and reformer, lube-oll blending plant,
Alberta asphalt.
Guif Ol Canada Limited ., . .. ... Kamloops . . . ..., Complata 1954 B.C. 8 800 - 627 000 Catalytie-fluld < 2530 Catalytic polymerization, cetalytic
and reformer, dlistlliste, desulphuri-
Alberta zatfon, merox, asphait, naphtha,
Gulf Oll Canada Limited ..., .., Port Moody . . . ... Complate 1968 B.C. 37 200 1 763 000 Catalytle-fluid 11 400 Catalytic reformer, distlliate, desul-
and phurization, aklylatlonsulphuric
Alberte aeld, naphtha-desulphurizetion,
merox, sulphur.
Husky Ot Ltd. . .. .00 v v 0 au s Prince Gecrge . . . . . Completa 1967 B.C. 7 700 676000 . ....... . PN Unifiner, reformer, asphalt.
Imperlal Oll Enterprises Led. . . . . . logo . . L. Complete 1916 B.C. 40 000 3 055000 Catalytic-fluld 11 800 Catalytic polymerizetion, powar:
and former,  tolusne  extractlon,
Albarta sulphur, LPG plant, desuiphurl-
zatien,
Pacific Petroleums Ltd. . .. ., .., Taybar . . .. ... .. Completa 1980 B.C. 14 300 1 100 000 Catalytic-fluid 4 850 H.F. alkyletion, asphalt, pentana
splitter, platformer unifiner, HDS
' unit, DDE unit.
Shall Canada Limited . . ... e Sheliburn . ... ... Complete 1932 B.C. 22000 2 485 300 Catalytic-fluid 6000 Catalytic  polymerization, plst-
and former, vacuum flashing, solvent
Alberta fractionation, distillate hydro-

trester, sulphur recovery,
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Company

British Columbia Hydro and Powoer Authority

Columbia Natural Gas Ltd.

Gas Trunk Line of British Columbla . , , . ., ,

Inland Natursl Gas. Co. Ltd.

TABLE 4—13 — NATURAL GAS PIPELINES, 1977

Source of Natural Gas

Westcoast Transmission Co, Ltd,

Alberta and Southérn Gas Co.
Limited
Wastcoast Transmission Co, Ltd.

Bepfleld . . . .. .........
Boundary Lakefield , , ., , ...
Jadney and Bubbles fields , . . .

Laprisa Creek fleid . , ., ., ...
Nig Creek fleld . . .

Wostcoast Tranamission Co. Ltd.

Alberta and Southern Gas. Co.

Limited

Transmission-lines

Si2a (En.)

18.6
38.8
19.2
471

194
17.2
58.2
14.9
26,1
27.7
13.0

65.0
70.7
29.2
28

0.6

367.5
1181
331
1084
144.8
70,2
72.2
1.3

Compreassor Statlons

Number

Horsepowar

Present
Daily
Capacity
(MSCF)

606 280

207 000

Gathering and
Distribution Lines

Slze {in.)

40116

Mileage

274
b2
31.4
2.9
3.6
7.0
23,8
28.3

124
39.8
200.1
#0.9
§27.3
20.7
300.0

Areas Served by Distributors

Lowar Mainjand of British Columbla,

Cranbrook, Farnia, Kimberlay,

Creston, Sparwood, Elk
Skookumehuk, Elko,
and Yahk.

Vallsy,

Elkford,

To Westcoast Transmission Co. Ltd.

Peace River, Prince George, Cerlboo,

Thompson, Okanagan,
Kootensy areas.

and

0€I
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Northiand Utilities (B.C) Leed, o 0 o v 0ot

Paeltle Northern Gas. Ltd. . .. .. ......

Plaing Westarn Gas & Electric Co. Lrd.

Westcoast Tranemisslon Co. Ltd. . . . . o . v

Peace River Transmission Ca. . .

Westcoast Transmission Co. Ltd.

Westcoast Transmission Co. Ltd,

Alberta , . .
Taylor-Willow

willow Flsts-Huntingdon .

Altkan Creek

Flats .......

Alaska'H lghway systern . . . . .

Beaver River

Bluebarry West fleld .

Bouﬁdlrv Lake flsfd PR .'

Bubbles field

Buijek Creek field . . . . .. ...

Buiek Crook East fjald
Bulck Creak West flaid
Cache Creok fleid . . .
Charile Lake flald .
Clurke Lake fleld . .

Dawsan Creek
Firaweed fleld

flald .

103/4
8 5/8
6 &/8
41/2
A1/2

2743
92.4
38.0
14.0
43.7
178
301

4.0

0.3
20.9
4.6
2.0

326
23,2
76.3
670.3
466.0

216 000

1 360 000

270 000

0.4
1.6

16.2

5.0

Dawson Creek, Pouce Coupa, snd
Rolla.

Wandarhoof, Fraser Lake, Burns
Lake, Smithers, Terrace, FPrince
Rupert, Kitimat, Houston, Fort
St. James.

Fort St. John, Taylor, Grandhaven,
Cheorfle Lake, Airport, Baldonnel.
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Cornpany

Westcoast Transmisslon Co. Ltd, . . ., .,

—Continued

TABLE 4—13 — NATURAL GAS PIPELINES, 1977 — Continued

Soutce of Natural Ges

Flewroek field , , ., ..., ...
Fort $t. Johnfleld . . ... ...

Fort St. John Southeast field . .
Fort Nelsonplant , . ., , ...
Fort Nelson-Willow Flats . . . .
Gundy Creak field , . ., .., .
HMelmetfleld. . . . ........

Kobes-Townsend field . . , ., ,

Koteho Lakefleld , ., ., . ...
Koteho Lake East fleld . . . . .
Laprise Craek fisld . ., ., . ...
Milligan-Peajay system . . . . . .

Maontnay fiedd . . ... ... ...
Nig Creak floid . . . ... ....
Qakfleld .............

Parklond fleld . . . . .. ... ..
Petitot-Louise system . . . . ..

Red Creek field , . ., .. ....,
Rigelfleld . . .. .........

Rigel North field . .., ... ..
Sierrafisid . ... ........

Stoddartfield . . . ... ... ..
Yoyofled. . ...........

Transmission-lines

Siza {In.}

Milesage

Compressor Stations

Number

Horkepower

Present
Dally
Capacity
{MSCF}

Gatherlng and
Distribution Lines

Slze (In.)

31/2
18
103/4

8 B/8

Mileage

5.0

20.7

11.8
158
8.5
25,9
2.9
114
1.5
8.6
6.8

6.3
48.0

Arsot Served by Distributors

51
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Operator

Amoco Canada Fetroleum
Limited

imparial Ol Limnlted , . .

Mobil Ol of Canada Lid.

Pacific Petroleum Ltd. . ,

Westcoast  Transmission

Ce. Ltd.

Westcoast  Transmission
Co. Ltd.

Location

Unhs 68, 69, Block J,
N.T.&. Map 94-N-16

5.E. % Sec. 2, Tp. 85,
R. 14, WEM

Unit 91, Block D, N.T.S.
Map 94-1-14

See. 36, Tp. 82, R. 18,
WeM

N.W. X Sec. 10, Tp. 85,
A. 14, W6M

Unit 8B, Block G, NT.S.
Map 94-J10

Nama

Waestcoast Transmiesion Co, Ltd. . . . .

Waestcoast Tranemigslon Co. Ltd. . ., . . ... ... .

TABLE 4-14 — GAS-—PROCESSING PLANTS, 1977
Plant Capacity
vear Million
Fields Served Piant Type First SCF/Day Natural Gss
Opera-
tlon In Cut
Beaver River , ., , .., . . Dehydration , . ,,,...... . 1971 247 2396 ... e
Co, Lid,
Baundary Leke . . . . .. .. Ve Inlet separator, M.E A. absorption 1964 21 17 Pentanes plus, propans-
treating, gylcol abiorption de- butane mix Co, Ltd.
hydration, comblned refrigeration
and oil absorption natural gas
lquid recovery distillation
Sierra . . ... e e e e e inlet separator, dry desiccant de- 1969 127 125 e PR
hydration - Co. Ltd,
All British Columbia praducing Inlet separator, M.E.A, treating, 1957 s00 455 Caondensatg, pentanes
gasfields except Parkland, dry daslceant dehydration, oil plus, propans, butanss Co. Lid.
Dawson  Creek, Boundsry absorption, distillatlon
Loke, GSierra, Clarke Lake,
Yoyo, eand Beaver River
Boundery Lake . . ... ..... ME.A, abegorption, dehydration 1961 9.4 8.9 Condensate . . . ... .
Co, Ltd.
Beaver Rlver, Clarke Lake, Fotassium carbonate, M.E.A., 1965 * 1086 910 P
Yoyo, Helmet, Louise, Petltot absarption, dehydration Co. Led.
TABLE 415 — SULPHUR PLANTS, 1977
Princlpsl Yeaar of
Location Raw Material rincipa First
Product
Operatlon
Taylor . .. ... 00 i Hydrogensuilphide , . ., . ... ... Sulphur . . . ... .- 1957
FortNelsan . . .. .. ..... Hydrogensulphide . . . .. .. .... Sulphur . .. ... . PR 1976

Residual Gas to—

Wastcoast Transmission

Waestcoast Transmission

Westcoast Transmission

Westcoast Transmission

Woestcoast Trarwmission

. Westcoast Transmission

Capacity
{Long Tons
per Day)

260
400
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Table 4-16—Petroleum and Natural Gas, 1954-1977

Plant Condensate

Year Crude Oil Field Condensate Natural Gas to Pipeline Butane Propane Total Value
P | '
m3 $ m3 $ m3 $ 108m3 $ ms $ m3 $
1715 6,545 | coerieen — - 6,545
93 480 4752 18,130 18,610
23 602 299,322 5292 20,143 319,465
54 901 763,751 4 449 no value 233138 433,830 1,197,581
81675 1,009,609 39 915 380,072 1635204 3,368,327 12 98¢ 26,115 10985 22,110 4,806,233
137 484 1,573,227 81 554 367,797 1817945 3,928,839 32916 66,249 15 410 31,016 5,967,128
137 981 1,531,049 | ... | - 119377 459,741 2257170 7,101,949 46 643 93,878 19 888 40,029 9,226,646
161 462 1,900,104 25 297 129 349 737,761 2703776 8,818,891 51148 102,946 25 928 52,185 11,612,184
1415772 16,827,118 1 530 18,184 133 206 674,644 3062 513 10,226,323 61618 124,019 34 500 69,438 27,938,726
1 989 747 24,900,381 2174 27,208 133 828 536,193 2973071 10,719,298 65 041 130,908 32619 65,651 36,379,636
1832 404 23,396,716 4192 63,436 146 622 587,685 3351574 12,192,816 73 415 147,763 38921 78,337 36,466,753
2 141 679 28,696,841 5053 67,696 150 632 576,106 |- 3 910948 14,493,255 75 996 152,956 57042 114,808 44,101,662
2645 259 36,268,683 6291 86,265 154 946 312,360 4 543 460 17,339,587 79 650 160,311 53153 106,981 54,274,187
3125181 44,748,477 6 450 92,357 161 541 257,941 5 596 092 21,667,136 93 505 188,197 65 672 132,178 67,096,286
3521783 50,082,837 8611 122,408 152 670 247,455 6317 544 24,531,445 83 870 168,814 63 723 128,256 75,281,215
4023 815 58,176,213 12 425 180,520 150 104 263,278 7218 831 27,897,585 66 385 133,613 52 069 104,800 86,756,009
4032130 | 60405941 | 17052 | 277820 | 159489 | 252000 | 7678940 | 29,804,411 | 49074 98772 | 66828 | 134.505 |  S0.974.467
31999 185 66,471,856 17 331 287,781 177 137 293,287 7 685 055 31,946,372 50 590 } 101,822 74 547 150,040 99,251,158
3788 849 | 63,165,717 16 619 277,069 161 854 327,820 9939 498 41,616,824 54 200 106,533 76 323 150,015 105,644,978
3 368 902 68,306,032 | 20114 407,807 180 088 222,463 | 10 789 269 54,762,105 109 057 212,640 99 188 193,398 124,104,445
3012 501 | 103,335,328 16 561 568,075 178 534 924,549 9016996 128,018,126 105 426 232,085 39 373 196,742 233,275,505
2269898 [ 94,229,725 16 094 668,092 185272 6,525,837 9236 489 214,733,528 106 427 2,577,205 81975 1,985,087 320,719,474
2 367 450 | 116,595,050 18 309 201,711 167 576 7,198,957 8 799 508 287,997,059 109 781 4,591,832 88 195 3,688,955 420,973,564
2 200 303 | 132,859,085 24 465 | 1,477,248 180 267 9,151,058 8 895 663 396,601,354 111 357 5,358,167 91297 | 4,392,944 550,439,856
Totals ... 46 332 056 | 995,544,542 | 193 296 | 5,523,980 | 2 948 410 | 30,908,013 (117 674 443 | 1,348,244,478 | 1 439 079 ’f 14,774,825 |1 137 636 | 11,837,475 | 2,406,833,313
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THOUSANDS OF FEET

FOOTAGE DRILLED IN BRITISH COLUMBIA
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FIGURE 4-1 — FOOTAGE DRILLED IN BRITISH COLUMBIA, 1947-77
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MILLIONS OF BARRELS

OIL PRODUCTION IN BRITISH COLUMBIA
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FIGURE 4—3 — OIL PRODUCTION IN BRITISH COLUMBIA, 1955-77
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PETROLEUM AND NATURAL GAS STATISTICS
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Directory
(as at November 30, 1978)
Hon, I. R. Chabot (Minister) Room 326, Parliament Buildings._
387-3576/77
Dr. James T. Fyles (Deputy Minister)______ ______Room 406, Douglas Building...... 387-4262
P. D. Meyers (Solicitor for Ministry)_____ .. 102, 1016 Langley Street_________ 387-5680
C. B. Eraut (Executive Assistant) ___________ .. Room 327, Parliament Buildings._

387-3576/77

. PERSONNEL
N. K. Gillespie (Director) Room 428, Douglas Building..... 387-5765
Cathie Green {(Personnel Clerk) . Room 429, Douglas Building . 387-5765

FINANCE AND ADMINISTRATION DIVISION
R. R. Davy (Director) Room 434, Douglas Building ..
387-6243, 5651
Rosalyn J. Moir (Assistant Editor) ... Room 422, Douglas Building ... 387-5975
Sharon Ferris (Library) Room 430, Douglas Building ... 387-6407

MINERAL REVENUE DIVISION

W. W. M. Ross (Director) Room 442, Douglas Building....___ 387-6991
B. A. Garrison (Assistant Director) Room 442, Douglas Building . 387-6991

MINERAL RESOURCES BRANCH'
E. R, Macgregor (Assistant Deputy Minister)____.Room 409, Douglas Building_._. 387-5489

INSPECTION AND ENGINEERING DIVISION

Victoria Office:
W. C. Robinson (Chief Inspector) . 1837 Fort Street.___._____________.__ 387-3781
V. E. Dawson (Deputy Chief Inspector)—
Coal 1837 Fort Street ... .. 387-3782
A. 1. Richardson {Deputy Chief Inspector)—
Metal 1837 Fort Street._____ e 387-3782
H. Dennis (Senior Coal Inspector) ____.__.__.__1837 Fort Street_____ . — 387-3179
T. Carter (Senior Mechanical-Electrical In-
spector} 1837 Fort Street_____._____________ 387-3781
J. Cartwright (Electrical Inspector)..._____1837 Fort Street__...___...___... 387-3781
G. J. Lee (Senior Mine Rescue Co-ordinator) 1837 Fort Street. . . 387-6254
1. D. McDonald (Senior Reclamation Inspec-
tor) 1837 Fort Street .. 387-3179
D. M. Galbraith (Reclamation Inspector) .. 1837 Fort Street . ... . 387-3630
J. C. Errington (Reclamation Inspector)_ . 1837 Fort Street..._.________ . 387-3630
P. E. Olson (Engineer)—Mining Roads_..____1837 Fort Street. . 387-6254
Vancouver Office:
B. M. Dudas (Inspector) 2747 East Hastings Street,
V5K 1Z8 . 254-T171/72

S. Elias (Inspector, Environmental Control)_.2747 East Hastings Street,
V5K 178 . 254-T171/72
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INSPECTION AND ENGINEERING DIVISION—Continued

Kamloops Office:

D. Smith (Inspector) 101, 2985 Airport Drive,
V2B 7W8§ 376-7201

E. Sadar (Inspector) 101, 2985 Airport Drive,
V2B 7W8 376-7201

J. MacCulloch (Inspector)... .. . ... 101, 2985 Airport Drive,
V2B TW8 376-7201
Nelson Office: J. B. C. Lang (Inspector)______________ 310 Ward Street VIL 584_. .. .. 352.2211
ext.213/342
Fernte Office: D. I. R. Henderson (Inspector)___._Box 1290, VOB 1MO____.___ 42356222

Nanaimo Office: J. W. Robinson (Inspector)_______2226 Brotherstone Road,
V9IS 3M8 758-2342
Prince Rupert Office: S. J. Hunter (Insp‘ector)____wBox 758, V8Y 3S1 . 624-3245
ext. 202
Smithers Office: J. F. Hutter (Inspector) ....______Box 877, VOI 2NO_______ — B47-4411

ext. 237/245
Prince George Office: '

A, D. Tidsbury (Inspector) ... 1652 Quinn Streét, V2N 1X3______ 562-8131
. ext. 322/323
T. Vaughan-Thomas (Inspector)_._.____ .. . 1652 Quinn Street, V2N 1X3_. __ 562.8131

ext. 322/323

GEOLOGICAL DIVISION
Dr. A. Sutherland Brown (Chief Geologist) Room 418, Douglas Building . 387-5975

ANALYTICAL LABORATORY
Dr. W. M. Johnson {(Chief Analyst) .. 541 Superior Street______________ 387-6249
P. F. Ralph (Deputy Chief Analyst) . . _....541 Superior Street...... _ ... . 387-6249

PROJECT GEOLOGY
Dr. N, C. Carter (Senior Geologist) ... Room 418, Douglas Building......_. 387-5975

Geologists
R. D. Gilchrist 626 Superior Street.... ... - 387-3068
Dr. T. Hoy. : 626 Superior Street... ... 387-5068
D. G. Mclntyre 626 Superior Street___________________ 387-5368
Dr. W, J. McMillan 626 Superior Street._... 387-5068
Dr. V. A. Preto 626 Superior Street._.___. - 387-5068
Dr. P. A. Christopher. 630 Superior Street._... 387-5068
Dr. B. N. Church 630 Superior Street. . 387-5068
Dr. G. E. P, Eastwood 630 Suoperior Street._.. . 387-5068
Dr, D, E. Pearson 630 Superior Street___..._________ 387-5068
RESOURCE DaTA
Dr. J. A. Garnett (Senior Geologist)__.._____.____ Room 418, Douglas Building_ ._____ 387-5975
Geologists
Special Projects: Dr. K. E. Northcote_._._____..____Room 416, Douglas Building_...__ 387-5975
Industrial Minerals: Z. D, Hora 630 Superior Street________. . 387-5068
Mineral Inventory:
E. V. Jackson Room 427, Douglas Building._____. 387-5975
I. E. Forester : Room 421, Douglas Building.____ 387-5975
Coal Inventory: A. Matheson 625 Superior Street _______________ 387-6588

Co-ordinator, Data Processing: G. L. James______ Room 432, Douglas Building..___... 385-5600
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GEOLOGICAL DIVISION--Continued

APPLIED GEOLOGY AND PROSPECTORS’ ASSISTANCE

Dr. E. W. Grove (Senior Geologist) ._._____________Room 30, Douglas Building...___ 387-5579
A. F. Shepherd (Geologist) Room 30, Douglas Building...____ 387-5538

District Geologists

Fernie: D. A. Grieve Box 1290, VOB 1MO_________________ 423-6222

Fort St. John: R. H. Karst Box 7438, V1Y 4M9______________ 785-6906
Kamloops: G. P. E. White 101, 2985 Airport Drive,

V2B 7TW8§ 376-7201

Nelson: G, G, Addie 310 Ward Street, VIL 554 .. 352-2211

N (Local 213)

Prince George: G. H. Klein 1652 Quinn Street, VIN 1X4 562-8131

(Local 322, 323)

Smithers: T. G. Schroeter Box 877, VOJ 2NO.______________ 847-4411

(Local 277)

TITLES DIVISION.

E. J, Bowles (Chief Gold Commissioner) ... ... Room 409, Douglas Building._..._. 387-6245
R. Rutherford (Deputy Chief Gold Commissioner) Room 433, Douglas Building........ 387-5517
D. I. Doyle (Gold Commissioner, Vancouver)_..__800 Hornby Street, V6Z 2C5____ 668-2672

E. A, H. Mitchell (Gold Commissioner) ______.____Room 411, Douglas Building.___
387-6255, 6246
A, R, Corner (Coal Administrator)___...____________Room 411, Douglas Building ... 387-5687
Mineral Claims Inspectors
Vancouver: F. A. Reyes 800 Hornby Street, V6Z 2C5._____ 668-2672
Kamloops: H. Turner 212, 2985 Airport Drive,
V2B 7TWS8 554-1445
Quesnel: D. Lieutard 401, 350 Barlow Avenue, V2J 2C1 7751-260
Smithers: R. Morgan Box 877, VOJ 2NO.__.__________ . 776-278

ECONOMICS AND PLANNING DIVISION

1. S. Poyen (Director) Third Floor, 1005 Broad Street__.. 387-3787
F. C. Basham (Deputy Director) ... ... Third Floor, 1005 Broad Street... 387-3787
W. P. Wilson (Statistician) Third Floor, 1005 Broad Street..... 387-3787

PETROLEUM RESOURCES BRANCH

1. D. Linecham ( Assistant Deputy Minister, Chief Rooms 404, 405, Douglas Building
of Branch) 387-3485, 387-6256

ENGINEERING DIVISION

A. G. T. Weaver (Chief Engineer) _____.___________ Room 436a, Douglas Building...__ 387-5993
B. T. Barber (Senior Reservoir Engineer).......... Room 436, Douglas Building . 387-5993
P. K. Huus (Reservoir Engineering Technician)__._Room 403, Douglas Building...__.. 387-5993

W. L. Ingram (Senior Development Engineer)......Room 401, Douglas Building . 387-5993
M. B. Hamersley (Development Engineering Tech-

nician) Room 401, Douglas Building_____ 387-5993
D. L. Johnson (District Engineer) . ________Box 6880, Fort St. John, V1J 4M% 758-6906
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GEOLOGICAL DIVISION

W. M. Young (Chief Geologist) Room 4024, Douglas Building...... 387-5993
R. Stewart (Senior Reservoir Geologist) _........___Room 440, Douglas Building _____ 387-5993
J. A. Hudson (Senior Economic Geologist) .._____Room 442, Douglas Building._____ 387-5993

TITLES DIVISION

R. E. Moss (Commissioner) Room 446, Douglas Building........ 387-3333
W. J. Quinn (Assistant Commissioner). ... Room 445, Douglas Building_______ 387-3334

Printed by K. M. MacDonNaLp, Printer to the Queen’s Most Excelient Majesty
in right of the Province of British Columbia.
' 1978

3,730-978-3879
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