





CANADA
DEPARTMENT OF MINES

Hon. T. A. CreRAR, MINISTER; CuarLes Camsprn, Depury MINISTER

MINES BRANCH

Joun McLeisg, DIRECTOR

Analyses of Canadian Crude Oils,
Naphthas, Shale Oil, and Bitumen

BY

P.V.Rosewarne, H. McD. Chantler, and A. A. Swinnerton

OTTAWA
J. 0. PATENAUDE, 18.0,
PRINTER TO THE KING'S MOST EXCELLENT MAJESTY
’ 1936

Price, 10 cents No. 765






CONTENTS

Paas

Preface. i e e eeeeeees
Analyses of Canadian crude oils, naphthas, shale oil, and bitumen.:....... 1
Introduetion. . oy e ettt e e e e e e, 1
Statistics of the petroleam INdustry. ......oovvvvrtiniiiinen e 1
Methods for examination of the samples..........covvviiiien e, 3
Results of analyses. .. ooveeernn i i e 7
Interpretation of TeSTIES. . v vvr vt r ettt ittt e e 8
Classification of the distillates...........ccviiiiiiiii e 9
Bage of 8 erude O1l.. .. vueree e it i e 11
Comparison of typical crude oils.........coev i 12
Description of the oil fieldsin Canada.........oovvriniiiiiiiiiianan... 12
New Brunswick. ... v vttt i e it s i i 13
LYo AP 13
L0185 TR PP 14
N T 7 N 15
Northwest Territories. . ..o ivvniii i it evennns 18
Oil shale deposits. .. .vrvinr i i i et 18
Bituminous sand deposits.......c.orteiit i e e e 18
List of references. . . ouveieere it i it e i e e, 19

TABLES

A. Production of crude oil in Canada, calendar years 1929 to 1934.............

1. Analytical comparison of Canadian crude oils .......vvvvvevvnennnenn.. In pocket
II. Engler distillations. . ... vuveenessteneer et nirinernenneanennnes “
II1. Residues from weathered Turner Valley naphthas................ovvvuvn.. 6
IV. Fractionation of naphthas. ... ...covvrire ittt ceeenns 7
V. Fractionation of condensates.. ........ovvvvitiivninnnnrenirnnnnnnnn. 8
VI. Comparison of typical crude oils.......ovvivivniii i iiiennns 12
ILLUSTRATIONS
Photographs
Plate I. Looking northwest, across Turney Valley, Alberta.......... Cerieeiaas 16
IIA.. Separators and storage tanks at Home No. 1, Turner Valley, Alberta. . 17
B. Imperial Oil Well No. 1, Fort Norman, NW.T. (1921)..........u.... 17
Drawings
Figure 1. Curve showing production of crude oil in Canada, 1880 to 1933...... . 2
2. Apparatus for fractional analysis of natural gas gasoline........c.e... b
3. Map showing location of oil fields in Canada......... ..ccvviun.n. In pocket
1

160213






PREFACE

By R. E. Gilmore

The analysis survey of Canadian crude petroleum oils, naphthas, shale
oil, and bitumen reported herewith was conducted by technical officers of
the Division of Fuels and Fuel Testing to supplement field work on petro-~
leum, natural gas, shale oil, and bitumen. The officials of the Department
of the Interior, of the provincial governments of Ontario and Alberta, and
of the oil companies mentioned in the acknowledgments, co-operated in the
collection of the samples. The erude oil samples were collected mostly
during the four-year period 1927 to 1930, and the Turner Valley naphthas
during the years 1929 to 1932:

As aresult of increasing interest in petroleum developments in Canada,
and of many outstanding improvements in the technology of petroleum
refining during recent years, it was decided that the information on crude
oils from the various producing fields in Canada that had been accumulated
at the Fuel Research Laboratories should be compiled for publication.
The present report, containing a comprehensive reference list in addition to
the make-up outlined in the introduction, greatly augments previous
published information on Canadian crude oils.

The details of the Hempel and Engler distillations are reported in
Tables I and II. These tables, together with a map of Canada showing
the location of the oil fields from which the samples originated, are to be
found in the pocket attached to the back cover page. The yields of the
gasoline-naphtha, kerosene, gas oil, and the non-viscous lubricating oil
distillates obtained by the Hempel method, introduced and employed by
the U. S. Bureau of Mines for the comparison of crude oils, are considered
to approximate fairly closely the average refinery yields by straight run
distillation. However, this does not apply to the medium and viscous lub-
distillates, and inasmuch as refinery practice is not standardized, the
laboratory vields of products are to be accepted as comparative only.
Pregsure cracking technique to increase the yield of motor fuel varies con-
siderably in different refineries, and both the yield and quality of the
lubricating oil products depend on the nature of the crude, and on the
refiners’ equipment and skill.



As is to be expected, the Canadian crude oils resemble the crude oils
found in the northern part of the United States. The crude oils from Gaspe
in eastern Quebec and from Stony Creek in New Brunswick are similar to
those from Pennsylvania; the oils from southwestern Ontario are similar
to those from OQhio; and the light crudes from Alberta, which are character-
ized by a high percentage of gasoline and naphtha, are similar to those
from certain Montana and Wyoming fields. A classification according to
base, together with a more comprehenisve comparison of the base and of
the different distillates from typical oils from Canada and the United
States, is given on pages 11 and 12, and in Table VI.

The weathered naphthas from the Turner Valley field, it is to be noted,
are crude gasolines and are considered separately from the crude oils from
this and other fields in Alberta. The crude shale oil was obtained by
destructive distillation of oil shale from New Brunswick and Nova Scotia,

“and apparently the method of distillation has an effect on the type, or
character, of the recovered oil. The bitumen separated from the bituminous
sands of northern Alberta contains practically no light oils, in which respect
it resembles Trinidad asphalt. Distillation of it in the laboratory yielded a
distillate boiling at high temperature and a large proportion of residuum.
The crude bitumen is quite amenable to pressure cracking and hydrogena-
tion for the production of high yields of motor fuel.

The present annual production of crude oil and naphtha in Canada is
nearly one and a half million barrels, which represents only about three per
cent of the annual consumption. This means that, except for a small area
in Alberta, which produces nearly 90 per cent of the total, Canada is at
present dependent almost wholly on imported crude oil for its motor fuel
and other petroleum products. The discovery of new productive oil fields
in Canada would tend to decrease this dependence. The enormous deposits
of bituminous sands in Alberta and of oil shale in the Maritime Provinces
are highly valuable potential sources of oil. When increased crude oil
prices in this country direct serious attention to a domestic supply of motor
fuel and associated oil products from raw material other than crude petro-
leum from wells, they will become attractive for commercial development.

vi



Analyses of Canadian Crude Qils, Naphthas, Shale
‘ Qil, and Bitumen

INTRODUCTION

This report contains the detailed analyses of one hundred and forty-
three samples of crude oil from Canadian sources, a short description of the
methods employed for their examination, an interpretation of the results
obtained, and a comparison of a typical oil from each field with oils from
other fields. In addition, the report gives some brief statistics of the
petroleum industry in Canada, a short description of the main producing oil
fields, a summary of the production from each field during recent years,
and an outline map of Canada showing the location of the different fields
and the samples that were obtained from them.

The writers wish to express their thanks for much valuable assistance
in the field during the collection of the samples. Special mention should
be made of: Col. R. B. Harkness, Commissioner of Petroleum and Natural
Gas for Ontario; W. Calder, Director of Petroleum and Natural Gas
Division of the Department of Lands, Forests, and Mines for Alberta;
C. C. Ross, formerly Supervisory Mining Engineer for the Department
of the Interior; T. G. Madgwick and C. W. Dingman, formerly of the
Office of the Supervisory Mining Engineer; A. Crichton and R. . Find-
later, of the New Brunswick Gas and Oilfields, Limited. To these, to
those companies and individuals who supplied samples and information,
and to all others who helped in the work, grateful acknowledgment is
made.

STATISTICS OF THE PETROLEUM INDUSTRY

Statistics concerning the petroleum industry in Canada are compiled
by the Dominion Bureau of Statistics,”? and reports thereon are pre-
pared and published by the Mining, Metallurgical, and Chemical Branch
of the Bureau. These reports cover production, imports, exports, value
of products, costs, labour, etc., and copies may be obtained on application
to the Bureau.

For convenience of reference the production of crude oil in Canada
by fields has been compiled from these reports for the years from 1929
to 1934, and is shown in Table A. A curve showing the total production
in Canada from 1880 to 1934, and also that of the provinces of Ontario
and Alberta, is given in Figure 1.

1
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TABLE A

Production of Crude Oil in Canada, Calendar Years 1929 to 1934
(Barrels of 86 Imperial gallons)

Field 1929 1930 1931 1932 1933 1934+

ALBERTA—
Turner Valley........... 971,821 | 1,340,428 | 1,334,039 868,812 968,055 | 1,227,486
*Wainwright............. 14,003 } 57,732 { 15,392 4,683 4,472 12,189
**Red Coulee and Skiff... 2,761 64,200 33,256 23,306 20, 325
088,675 | 1,398,160 | 1,413,631 906,751 995, 832 1,260,000

ONTARIO—
tPetrolia......o.ovvnnn.. 56,284 55,126 57,515 58,871 57,298 55,924
Qil Springs.............. 30,789 29,160 30,792 31,438 31,343 29,863
Bothwell tp e 23,236 21,177 18,024 19,460 22,935 32,133
Mosa tp......... e 6,851 7,166 8,517 8,429 8,168 9,031
tfDawn tp.......... R P 121 5,557 8,589 4,169
Allothers............... 4,034 4,673 7,396 6,588 7,725 10,265

121,194 117,302 122,365 130,343 136,058 141,385

_ Now BRUNSWICK—

Stony Creek............. 7,499 6,758 6,577 6,408 8,835 11,545
NorrawesT TERRITORIES—

Fort Norman............feeevenveofonnn o 910 4,608 4,438

CANADA........... 1,117,368 | 1,522,220 | 1,542,573 | 1,044,412 | 1,145,333 | 1,417,368

1 The 1934 data are subject to revision.
t Includes Enniskillen tp. t1 Includes Euphemia tp.

. 1; %nc]udes Ribstone from 1929 to 1932, and Keho in 1933-1934. ** Tncludes Fuego from 1929
o 1031.

" METHODS USED FOR EXAMINATION OF THE SAMPLES

The characteristics of the samples of erude oil that were determined
included specifie gravity, colour, viscosity, pour point, cloud test, calorifie
value, sulphur content, distillation range, and carbon residue. The
methods of analysis that were used to determine these properties are
stated below and, as far as possible, reference is made to the publication
in which the method is deseribed in detail.

The specific gravity of the oils was determined by the Chainomatic
Specific Gravity Balance at room temperature and corrected to 60° F.
The equivalent on the gravity scale of the American Petroleum Institute,
which is in general use in the petroleum industry® is also given.

The colour of the oils that were transparent was determined by the
Union colorimeter according to method D155-23T of the American Society
for Testing Materials.* Tor oils that were opaque the apparent colour by
reflected light is stated.

Viscosity was determined in the standard Saybolt viscosimetert:® at
100° F. and also at 70° F., if the oil was reasonably fluid at that tem-
perature. The pipette viscosimeter was used for those fractions that
were too small to be used in the Saybolt instrument.
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The pour point was determined according to method D97-27T of
the American Society for Testing Materials® 5, which consists briefly of
cooling the,oil slowly in a 4~ounce sample bottle and noting the temperature
at which the oil does not flow when the bottle is held in a horizontal position
for 5 seconds.

The cloud test was also determined according to method D97-27T
of the American Society for Testing Materials®: 5 and consists essentially
of gradually cooling the oil and noting the temperature at which crystals
of paraflin begin to appear.

The calorific value was determined in an Emerson bomb calorimeter
using oxygen at 600 pounds pressure.

The sulphur conient was determined by oxidizing the oil with sodium
peroxide in a Parr calorimeter bomb, precipitating the sulphate with
barium chloride, and calculating the amount of sulphur present from the
weight of barium sulphate obtained.

The carbon residue determination was made by heating a part of the
residuum of the distillation in such a way as to drive off and burn all the
volatile matter., The weight of the solid carbonaceous residue was deter-
mined and calculated as a percentage of the original. sample.

The distsllation range of the crude oils was determined by the Engler
method, and by the modified Hempel method advocated by the United
States Bureau of Mines’. By this latter method about 300 c.c. of the
sample of erude oil is distilled at atmospheric pressure till the temperature
rises to 275° C., and the pressure is then reduced to 40 mm. in order to
avoid cracking the heavier fractions. The distillation under reduced
pressure is continued ftill a temperature of 300° C. is reached. Cuts are
made at every 25° C. increase in temperature, and these fractions are
examined separately.

The determination of the distillation range by the Engler method
congists in distilling 100 c.c. of the sample from a .glass flask of 125 c.c.

- capacity, and recording the temperature at which successive fractions
of the distillate are recovered in the receiver. The fractions are not
separated but are all bulked together. ‘

The distillation range of crude naphthas was determined according to
method D216-80" of the American Society for Testing Materials. By
this method 100 c.c. of the sample are distilled from o suitable glass flask
and a record made of the rise in temperature as successive fractions are
recovered. The method is similar to the Engler, or to the approved
method for gasoline, except that the receiver is surrounded by an ice bath
in order to minimize loss through evaporation of the lighter constituents
during the distillation.

Fractionation of Crude Condensate and N aphtha

In addition to the distillation range, a few samples were subjected
to a fractional distillation in a Podbielniak column in order to show the
relative amounts of the lighter hydrocarbons present.

The Podbielniak fractionation column for the distillation of liquids
is similar in appearance to the columns used for the fractionation of natural
gas® % 10 except that the distillation bulb is larger and the sample to
be tested is admitted in a different manner. The apparatus consists of
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a fractionation tube for liquids, with attachments for admitting and
withdrawing the sample, a thermocouple and millivoltmeter for indicating
the temperature of the distillation, a receiver for the distillate, a vacuum
pump, two manometers, one for indicating the pressure in the distilling
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Figure 2. Apparatus for fractional distillation analysis of natural gas gasoline.

tube and one for indicating the pressure in the receiver. The distillation
is made at reduced pressure and the distillate is not condensed but is
meagured in the vapour phase by its vapour pressure in a closed receiver
of known capacity. A diagram of the apparatus is shown in Figure 2.
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Procedure for Fractionating o Liquid Sample. The entire apparatus
is first evacuated and tested to make sure that there are no air leaks,
the upper reflux chamber is cooled with the refrigerant,—in this case
liquid air was used—and the sample container connected to the inlet
tube*, When the sample being analysed is relatively stable at normal
atmospheric pressures, the valves can then be carefully opened and a
portion of the sample admitted to the distillation bulb without trouble.
 However, when the sample is so volatile that it must be taken and kept
under considerable pressure, precautions must be taken to avoid too
sudden an opéning of the valve and a consequent wrecking of the apparatus.
After the sample is admitted, the rate of digtillation is regulated by ad-
justing the heat input at the distillation bulb and the cooling of the
reflux chamber so that a slow and steady stream of vapour is fractionated
and admitted to the receiver for measurement. When it becomes necéssary
to re-evacuate the receiver, the distillation is checked by increasing the
amount of reflux and maintaining the increased rate until the receiver .
is pumped out after which the fractionation may be continued. It is
necessary to maintain low pressures in the receiver system in order to
prevent a partial condensation of the distillate that would interfere with
the measurement.

Difficulty has been experienced in fractionating some samples owing
to the presence of water or of paraffin wax in the sample. It was found
possible to remove water by allowing the sample to stand in contact with
anhydrous calcium chloride before being admitted to the distilling tube.
Very volatile samples were dehydrated by the same method in a specially
designed bomb into which the sample was introduced without the pressure
on the sample being materially reduced. No remedy has so far been
found for trouble with wax. The wax crystallizes out on the spiral wire
packing in the. fractionation tube and interferes with the reflux liquid
so that flooding occurs. It is possible that the use of a refrigerant having
a boiling point not so low as that of liquid air might avoid some of the
difficulty.

The analyses shown in Tables IV and V indicate that the apparatus
and method used give results that are in satisfactory agreement. Also,
from the same tables it will be observed that from time to time the com-
position of the product of some of the wells varies considerably, that is, the
results obtained from samples collected from the same well at different
times vary more than is indicated by the experimental error of the apparatus
and method. ‘

The term ‘“‘crude naphtha’ is used in Turner Valley in a general
way, and has been so used in the discussion above. However, there are
two types of liquid involved; one, a very volatile material that must be
handled under pressure to avoid loss of some of the constituents, and the
other a relatively stable liquid at ordinary atmospheric pressures. The
former is the liquid which is collected in the separators in the field under
pressure, and the latter is the residue of the same liquid after the pressure
has been reduced to atmospheric and the liquid has been exposed to the

*In some of thooarlior samples troublo was oxperienced in transforring & pertion of the sample from thosampling
tubo to tho distillation bulb. Rubber connexions wore found to slip off too easily and finally wore roplaced with
o motal connoxion using asbestos cord as packing in a gland nut, This was found to be entirely satisfnotory but
groat oaro had to be taken in joining tho tubes to avoid breaking the glnss parts of the apparatus,



TABLE III

Resxdues from Weathered Turner Valley Naphthas t

Well | Separator De- Distillation Range
Sample Well pressure | pressure | Weathering, ces Sp. gr.
No. Nat. or Art. frp 1 60° F. | First 5 10 20 30 40 50 60 70 80 a0 95 | End |Recovery,
pounds per sq. inch e drop | % % % % %% % % % % % % | point Z)
°F °F °F °F °F °F °F °F °F °F °F °F

69 |Advance No.5A. 500 265 |Artificial... 63-7 0-725 88 121 139 164 181 198 212 230 254 296 468 98-0
70 “ No.5A.| 750-770 300 “ P O P, *85 104 115 138 153 171 189 | 209 235 281 {...... 471 93-0
71 “ No.BA.ioiveii]ivenneenn Nat. and Art.|........|........ *85 108 117 | 133 151 168 185 204 227 264 459 94-0
72 “ No.5A. 1,150 270 |Artificial... 587 0-744 106 148 166 186 | 202 217 234 250 273 308 462 99-5
73 «“ No. 5A. 1,150 300 “ . 61-8 0-732 100 124 152 172 192 208 223 239 | 259 | 290 438 99.2
74 ¢ No.SA. | ooiii]ieinnnennn Nat. and Art, 68-1 0-709 85 112 124 142 160 178 194 212 232 264 420 98-2
75 Dalhousm No. 7. 960 300 |Artificial... 72-1 | 0-695 86 | 105 | 116 | 130 | 144 | 158 | 174 | 190.; 206 | 230 322 97-3
.76 No. 7ufeveeennenifinnnieann, Nat. and Art 73-0 | 0-692 8 | 104 115 | 130 | 144 | 159 ( 174 | 190 | 206 | 228 333 98-0
77 |East Crest No. 3. 1,160 185 |Artificial. 76-6 | 0-680 82| .96 103 | 114 | 124 | 136 | 150 [ 164 | 180 | 202 321 97-4
78 IO Y DA N Nat. and Art 73-9| 0-689 84| 101 | 110 | 124 | 138 | 153 | 168 | 186 | 205 | 251 343 97-0
79 Foothllls No. 1. 1,200 280-300 |Artificial.. 66-7 | 0-714 83| 107 ) 117 | 135 | 152 | 170 | 187 | 207 | 227 | 256 380 96-6
80 No. 1.. B TR Nat. and Art 69-5 0-704 90 109 121 141 158 175 194 212 236 263 386 96-4
81 |Home No. 4..... 625 300 ifieial.. .. | ..ol *79 105 118 139 154 169 183 198 | 214 235 344 94-5
82 “ No.4....]veeenveseafoaintn Nat. and Art.|... ... e ... *83 109 121 141 156 171 183 197 | 213 229 313 95-5
83 Lowery Pet. No. 1 665 300 |Artificial... 70-1 0-702 84 109 120 142 158 174 190 205 218 240 336 96-4
84 No. 1 665 300 “ .. 70-4 0-701 86 110 | 122 141 158 174 188 201 218 238 330 96-3
85 “ No. 1 675 300 “ . 70-6 0-700 86 114 126 144 160 177 192 206 | 220 240 327 96-0
86 ¢ R | DA P Nat. and Art 68-9 0-706 86 118 131 151 167 180 195 208 223 242 336 97-0
87 Mayland NO 6. 1,080 280 |Artificial... 74-2 0-688 81 100 109 125 139 154 170 189 207 231 335 96-1
88 No. 6. oeeenennfeenneo.n. Nat. and Art 74-5 | 0-687 81 98 | 107 | 122 | 138 | 154 | 168 | 186 | 204 | 229 334 96-0
89 [Merland No. 1. 1,700 250 |Artificial.. 70-1 0-702 86 103 113 130 148 168 188 208 | 234 268 378 97-3
90 “ I\ T S R T Nat. and Art. 73-0 0-692 86 105 115 130 144 158 175 191 210 234 355 96-1
91 |Mercury No. 1.. 1,200 285 |Artificial.. 70-9 0-699 88 116 122 | 139 151 164 181 197 217 232 350 97.2
92 “ No. 1.. 1,200 265 “ RN 72-4 0-694 83 104 113 127 141 156 171 189 206 | 228 334 | 97-6
93 “ B\ e T O O s Nat. and Art. 69-2 0-705 90 122 138 153 162 172 192 212 234 265 396 97-3
94 {Mercury No. 2.. 1,180 250 [Artificial.. 70-6 0-700 82 105 116 134 150 165 181 200 [ 221 246 370 98-4
95 “ ‘No. 2. . Nat. and Art. 73-0 0-692 81 104 114 130 146 163 180 198 218 244 363 96-6
96 Mu'acle No. 1.. 1,220 250 |Artificial.. 69:6 0.707 92 110 123 136 152 169 189 208 229 | 261 342 97-0
97 o. L. e Nat. and Art., 73-3 0-691 81 102 110 126 141 157 175 194 | 214 240 361 97.2
98 |Model No. 1.. 600 90 [(Artificial.. 53:5 0-765 96 125 140 178 209 | 240 276 323 398 484 |...... 501 99-5
99 “  No. 1.. 700 200 “ ... 540 0-763 97| 120 142! 177 | 210 | 244 | 284 | 338 | 423 |......|......f...nn 470 98-0
100 “ No. l....leeeeeeoieveenlt Nat. and Art. 53-5 0-765 94 125 146 | - 182 213 245 282 334 418 |......|...... |- oo 494 98-2
101 “ No. 1.. 800 195+ {Artificial... . . 55-4 0-757 92 124 144 176 210 244 286 336 432 | e 496 96-4
102 “ No. 1.. 900 300 “ e 55-9 0:755 87 113 134 170 202 240 277 334 418 | el 480 96-4
103 “ No. 1.. 1,000 300t “ caes 56-9 0-751 86 114 131 162 194 225 259 304 382 ... et 458 97-5
104 “  No.l...deeeeoiliiaiiaa.. Nat. and Art. 54-9 ) 0-759 88 | 123 | 142 175 206 | 237 | 278 | 326 406 |......[......0...... 492 96-0
105 “ No. 1.. 1,100 250 A.rtiﬁcial 55-2 0.758 111 130 147 178 200 238 | 263 314 406 540 |......{...... 582 93-5
106 Okalta No. 1.. 815 200 70-1 0-702 85 110 122 144 ( 160 178 192 208 225 251 298 1...... 366 96-5
107 No.L....|liewvereei]iveeiaaan Nat. and ‘Art. 70-6 0-700 88 112 124 143 158 172 186 200 216 255 284 318 329 98-0
108 Rmhﬁeld No. 1 870 230 |Artificial.. 70-4 0-701 86 110 123 142 159 174 189 204 | 221 245 200 1...... 328 95-0
109 No. L.o.|.ooenva oo, Nat. and Art 71-8 0-696 81 107 118 135 148 163 180 194 210 228 262 326 96-8
110 Royahte No. 23 850 300 |Artificial... 71.8 0-696 84 106 116 133 149 164 181 197 | 216 240 293 |...... 352 96-3
111 No. 23..|.cveennid]. ver...|Nat. and Art 73-9 | 0-698 91| 102 116 | 132 | 147 | 160 | 177 | 190 | 206 | 239 | 269 | 325 [ 348 97-8
112 Sterlmg Pac.No. 2 1,520 270 [Artificial. .. 70-1 0-702 86 101 112 126 146 166 187 209 236 280 331 |...... 385 96-5
113 No P ESPE P Nat. and Art 70-9 0-699 84 101 113 130 147 167 189 209 | 234 267 338 |...... 401 96-5
114 Structure No. 1. 1,010% 220+ |Artificial.... 4........ ). ... *89 123 139 161 178 193 208 223 243 266 318 366 95-0
115 No. Lofeeeinai]evnnnnnnn, Nat. and Art........[........ *87 [ 109 | 120| 135 ) 150 } 167 | 181 | 196 | 214 | 238 | 293 |...... 335 95-0
116 |Wellington No. 1. 700 200 |(Artificial.. 70-9 0-699 89 112 124 142 156 170 184 196 210 226 | 256 310 316 97-0
117 “. No. 1. .o eiiiiifiiiinnanns Nat. and Art. 69-5 0-704 90 117 129 144 161 176 189 202 216 233 265 308 334 97-9

1 All samples were collected in 1932.
* Distillations were made at Turner Valley. Temperatures shown are corrected for difference in barometric pressure between Turner Valley and Ottawa.
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open air for an indefinite time. In some cases the storage tanks are fitted
with steam coils in order to hasten or to control the evaporation of the
more volatile constituents. This process is known as ‘‘weathering”
irrespective of whether the evaporation is assisted by artificial heating
or not. In order to avoid confusion in this report, the writers have used
the term “crude naphtha” to designate the weathered product only,
and have selected the term ‘crude condensate’” to indicate the total
liquid collected in the separator under pressure before it is weathered.

RESULTS OF ANALYSES

The results of the analyses are given in tabular form. Table I (in
pocket) shows the origin of the samples and the general characteristics of
the crude oils as received, the results of the Hempel distillation, the analyt-
ical data obtained from the examination of the separate fractions, and a
summary calculated from these results showing the approximate amount of
gasoline, kerosene, gas oil, lubricating distillate, and residue that may be
expected from each sample. The specific gravity of the fractions and the
carbon residue of the residuum are also given. In addition, the samples
are classified as paraffin-, intermediate-, hybrid-, or naphthene-base
crude oils. Table II (also in pocket) shows the results of an ordinary
Engler distillation of each sample at atmospheric pressure, which results
have been included in this report so that the samples may be conveniently
compared with others reported throughout the literature in that way.
Tables III, IV, and V show the results obtained by distillation of samples
of naphtha and crude condensate produced at Turner Valley in Alberta.

TABLE IV
Fractionation of Naphthas

o Meth-{ Eth- | Pro- | Bu- | Pen-

Sample | Name and No. Description of Date | ane | ane, |pane, |tanes,! tanes
No. of well sample sampled |(plus), (plus),

. o % % % o
129 |[Composite.......|Imperial Refinery, Cal-| 9-13-29 |...... cevee..] 2-4}10-0} 87-6
gary .
130 € . Duplicate analysis test....} 9-13-23 |......]...... 2:2110-1| 87-7
131 “« St{)mge tank, Turner Val-| 10-16-29 |......J...... 2-0| 88| 89-2
ey
132 ‘... From Stabilizer Plant....| 91930 [......[...... 1-8 5.1 93-2
133 |Lowery Pet. No.1|After weathering..........| 82481 ).....{...... 1.6 ) 10-6 | 87-8
134 “ “ wereven..] 9531 02} 05| 4-3]|12-1| 83-1
135 “ “ " 9-25-31| 0-1| 0-3| 46156} 79-4
136 “ “ vevenenod] 925311 0.1 0-2)] 5-1]14.0] 805
137 M(lz\IDougall-Segur «“ [P 8-27-30 |......feuennn 2-2{13-7| 84-1
0.2 -

138 “ “ L 9-12-30 |...... 0:9] 4-1}16:3} 78-7
139 |Royalite No. 6..}Before steaming ... .l 9-19-30{...... 024} 181 7-71 90-3
140 “ 6. .|After steaming ... Jd 919-30)......]...... 0-7{ 9-6{ 89-7
141 “ 23..|After weathering ... .| 92432 02| 0-1| 1-9| 8-8| 89-0
142 |Ster.-Pac. No. 2.. « i 92432 .....|L..... 4-6l17-81 779
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TABLE V
Fractionation of Condensates

Methane | Eth-{ Pro- | Bu- | Pen-
Sample Name and No. Date (plus}, ane, | pane, | tanes,| tanes| Index | Sample
No. of well sampled (plus),| book | mark

% | %% | % | %

118 |Brit. Dom. No. 3....| 11~ 2-31 Wax present 112018
119 |Lowery Pet. No. 1...] 8-25-31 2-1 29 6318291757 ....... 2A
120 «“ “ .1 9-10-31 1.6 321 69| 166 71-7 | 10714B 3A
121 "iModel No. 1......... 11~ 2-31 0:6 161 45]| 9.0)84.3 11203 |........
122 |Royalite No. 14..... 11- 2-31 Wax present 11201b |........
123 “ No. 17..... 9-17-30 4.1 4.4 9.4 16:6]65-5| 8098 3003
124 “ No. 17..... 9-17-30 4.2 4.6| 9.7|17.3]64.3 | 8098 3003
125 «“ No. 19..... 9-17-30 5.1 4.8 10.8)17-9 | 61-4 | 8100 3005
126 “ No. 23..... 9-17-30 0.2 251 9-0]18.0| 70-3 | 8099 3004
127 « No.23..... 9-17-30 3:0 4.81 9.7120.3]62.2 | 8099 3004
4.5 34| 56 (11.7]75-0| 11333 {........

128 “ No. 23..... 9-24-32

INTERPRETATION OF RESULTS

The physical characteristics of a crude oil are shown by the specific
gravity, colour, pour point, and viscosity. The specific gravity of a crude
has usually been accepted as a fair measure of its quality, and this is
justified to a certain extent insofar as a crude oil having a low specific
gravity (high A.P.I. gravity) generally yields large proportions of gasoline,
and has a low viscosity which indicates ease in handling, providing the
pour point is not too high. In the early days of the petroleum industry
when production was limited to a few fields yielding crudes of known
quality, the specific gravity was used as an indication of the sources of
the crude, but it is not so valuable an indicator today, as, owing to the
large number of producing fields and the complexity of their products,
the identity of a crude cannot be established by specific gravity alone.
The colour of a crude ranges from very light yellow to brownish black by
transmitted light. The darker coloured ones are rather opaque and the
colour by reflected light is generally reported, e.g. green, dark green,
brown, or brownish black. The pour point of a crude indicates to some
extent how it will behave in transportation or storage. Oils with pour
points higher than 50° T. are likely to solidify in storage tanks and pipe
lines in cold weather. The viscosity of a crude oil indicates its general
character, as oils having large amounts of asphalt in solution, or that
are deficient in low boiling fractions, have high viscosities.

Chemically, crude oils consist of a complex mixture of hydrocarbons
with a small amount of inorganic material, which may or may not be
combined with the hydrocarbon molecule. The paraffins and naphthenes
are the principal hydrocarbons present. A comparatively small amount
of aromatic compounds is present also. The relative proportions of these
three classes of hydrocarbons vary rather widely when crude petroleums
from different fields are compared. Sulphur is an objectionable impurity
in a crude oil from a refinery standpoint, as the amount of this element
present and the way it is combined, determine to a large extent the corro-
sive properties of the crude and the ease, or difficulty, with which it may
be refined to a satisfactory commercial product. The total sulphur
content is usually determined rather than the amount of the different
sulphur compounds, and as their corrosive properties vary greatly, the
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total sulphur determination indicates the corrosive properties only in a
general way. For instance 0-3 per cent total sulphur in an oil would
not be considered unduly high if the sulphur compound were not highly
corrosive, but 0-3 per cent total sulphur in another oil would be considered
a “high sulphur” crude if it were corrosive. It has been noticed that
crude oils having a large amount of asphalt in solution usually contain
the highest percentage of sulphur.

CLASSIFICATION OF THE DISTILLATES

A crude oil is separated into commercial products mainly by means
of distillation and it is therefore logical that the distillation range of a
crude is the most important laboratory determination. The difficulty
is that, although a laboratory method may be devised which will compare
favourably with a cycle of operations in any particular refinery, it is
impossible, owing to variations in refinery practice, to adopt one that
will absolutely parallel the results of actual operations in all refineries.
The modified Hempel method of distillation, advocated by the United
States Bureau of Mines,’ was selected as the most suitable for the exam-
ination of the samples reported herewith, since it facilitates a comparison
of these samples with a large number of different crude oils produced
and tested in the United States, and also since it furnishes a more satis-
factory summary in terms of commercial products than does the older
Engler method. As has been stated above, the samples which are the
basis of this report have been distilled by the Engler method also and the
results included in order to serve as a basis of comparison with others
examined and reported in that way.

The summary of the modified Hempel distillation method indicates
a percentage of different products which may be obtained and are classified
as follows:—

. Light gasoline.

. Total gasoline and naphtha,

. Kerosene distillate.

. Gas oil.

. Non-viscous distillate.

. Medium lubricating distillate.
. Viscous lubricating distillate.

The above nomenclature is not suggested as the only possible one,
nor perhaps as that most desirable, but it has been adopted by the United
States Bureau of Mines in its reports and has been followed here in
order to avoid ambiguity in comparing results. The reader will, of course,
modify it to conform as far as possible with local practice.

It is perhaps advisable to add a few words of explanation and comment
regarding the different fractions shown in the summaries.

Light Gasoline. The total percentage of all fractions distilling below
212° F. (100° C.), is reported as light gasoline.

Total Gasoline and Naphiha. The total percentage of all fractions
distilling at atmospheric pressure below 392° I, (200° C.), is reported as
total gasoline and naphtha if no fraction in this range has a gravity heavier
than 40° A.P.I. (specific gravity 0-825). Fractions boiling below 392° F.
and having gravities heavier than 40° A.P.I. are classed as gas oils. The
total gasoline and naphtha percentage obtained as above approximates
that of a fraction having a maximum boiling point, or “end point”’, of

IO CTHCOND =
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419° F. (215° C.), when redistilled alone. The average end point of the
gasoline sold in Canada during 1934 was 395° F.2 Consequently the
percentage of total gasoline and naphtha obtained from the Hempel
distillation of a crude oil corresponds fairly closely with the percentage
of untreated gasoline that could be obtained from it by straight distillation
without cracking,. ‘

Kerosene Distillate. The total percentage of all fractions distilling
at atmospheric pressure between 392° . (200° C.) and 527° F. (275° C.),
and having gravities lighter than 40° A.P.I. (specific gravity 0-825), is
reported as kerosene distillate. This is believed to be fairly in accord
with the average refinery yield. It is, of course, possible by careful frac- °
tionation to increase or decrease the refinery yield of kerosene to meet
the demands of the market to a certain extent,

Gas Oil Fraction. The total percentage of all fractions distilling at
atmospheric pressure below 527° F. (275° C.), and having gravities heavier
than 40° A.P.I. (specific gravity 0-825), together with all vacuum dis-"
tillates having viscosities less than 50 seconds at 100° F. by Saybolt Uni-
versal viscosimeter is reported as gas oil. This percentage is believed
to be equivalent to the average refinery yield. It is from this fraction
that the lighter grades of fuel oil are prepared.

Non-viscous Lubricating Distillate. All fractions having viscosities
between 50 and 100 seconds at 100° F. by the Saybolt Universal viscosi-
meter are reported as non-viscous distillates. This percentage also is
believed to be equivalent to the average refinery yield.

Medium Lubricating Distillate. Al fractions having viscosities between
100 and 200 seconds at 100° T, by the Saybolt Universal viscosimeter are
reported as medium lubricating distillates. The percentage of medium
and viscous lubricating distillates is more or less an arbitrary one and is
not thought to approximate average refinery yields, as a great deal depends
on the presence or absence of waxes of different types, the kind of refinery
equipment available, and particularly the refiner’s skill in the manufacture
of lubricating oils.

: Viscous Lubricating Distillate. All fractions having viscosities greater
than 200 seconds at 100° T. by the Saybolt Universal viscosimeter are
reported as viscous lubricating distillate. As has been stated above this
is & more or less arbitrary distinction.

The percentages of the three lubricating distillates described above
are calculated by plotting the gravities and viscosities of the individual
fractions separately against ‘“volume-sum percentages” and noting where
the 50-second, 100-second, and 200-second points on the viscosity curve
intercept the volume-sum percentage co-ordinate. The gravities corre-
sponding to these intercepts give the gravity ranges of the distillates.

A few additional figures are included in the summary. The “total
distillate” is self-explanatory. After the distillation of a crude oil a certain
amount of ‘“residuum’’ is left in the flask, The “carbon residue”, or
‘“fixed carbon”, of this residuum is of interest as it indicates roughly the
presence or absence of asphalt. Oils with high carbon residues are usually
considered less desirable for refining than lubricating stock, and crudes
containing large amounts of sulphur generally have high carbon residues.
The figure for the carbon residue of the crude is obtained by multiplying



11

the carbon residue of the residuum by the percentage of residuum and
dividing by 100. Most crudes contain so much volatile matter that it
would be almost an impossibility to make this determination on the
original crude oil, consequently a calculated figure is included in the
summary. It is generally assumed that the carbon residue of the crude
is roughly proportional to the percentage of asphalt dissolved in the
crudes, the conversion factor used being 2-5, i.e. the carbon residue of
the crude multiplied by 2-5 equals the percentage of asphalt.

THE BASE OF A CRUDE OIL

In describing a crude oil, reference is often made to the base of the
oil, as, for instance, ‘‘paraffin-base”, ‘‘asphaltic- or naphthene-base’,
“intermediate-base’”’, and “hybrid-base’”. In the early days of the petro-
leurn industry crude oils were grouped in this way and the terms are still
used. Most of the oils which were discovered first in the United States
deposited a waxy material, paraffin wax, when slowly cooled and were
therefore called paraffin-base oils; others however contained no wax but
did contain asphaltic materials, and came to be known as asphaltic-base
oils. Other oils were found which contained neither paraffin wax nor
asphalt although in other respects they resembled the erude which had
come to be called asphaltic-base oils. It appeared therefore that the
term asphaltic-base was somewhat of a misnomer and the term naphthene-
base came into use as being a more correct and descriptive name for these
oils. Other oils were found that partook of the character of both the
parafin and naphthenic groups and are usually classed as intermediate-
base crudes. These intermediate-base oils more closely resemble the
paraffin-base type than the naphthene type. There appears to be a fourth
type which resembles a true naphthene-base crude except that it contains
2 small amount of paraffin wax and to this type the term hybrid base
has been applied.

Several methods may be used for determining the base of a erude oil
from the analytical data, but one of the simplest is as follows®: If the
gravity of the fraction distilling between 482° F, and 527° F. (250-275° C.),
at atmospheric pressure is lighter than 40° A.P.1. (specific gravity 0-825),
the crude can be considered to be a definite paraffin-base oil. If the gravity
of this fraction is between 33° and 40° A.P.I. the oil is an intermediate
base crude, and if the gravity is heavier than 33° A.P.I. it may be either
a naphthene- or hybrid-base. The cloud point of the fraction distilling
between 527° F, and 572° F. (275-300° C.), at 40 mm. pressure is useful
in supplementing the conclusions reached from the gravity determinations.
If the cloud point of the above fraction is below 5° F. it indicates that
little or no wax is present and that the oil can be classed as a naphthene-
base crude. If the cloud point is above 5° F., wax is present and the oil
may be either paraffin-, intermediate-, or hybrid-base. As explained above
the gravity of the 482-527° F. fraction at atmospheric pressure serves to
differentiate between these three classes.

Most crude oils can be easily assigned to one or other of the four
clagses by means of the above method, but some oils are found which lack
either the light or the heavy end of a normal crude oil. Qils that lack
the heavy ends are found in many parts of the world but the production

16022
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is relatively small. The crude naphtha produced in Turner Valley may
be considered as falling into this class. Another class of oil of peculiar
interest to Canadians is heavy oils from which the light ends have evapor-
ated. The bituminous, or ‘“tar”, sand deposits of northern Alberta are
an example of this type of crude petroleum. Such oils are hard to classify
definitely as the 482-527° F. fraction at atmospheric pressure is generally
missing. A study of the gravity and viscosity curves of the distillates
obtained under a pressure of 40 mm., together with the presence or absence
olf wax, can usually be relied upon to assign these crudes to their proper
class.

COMPARISON OF TYPICAL CRUDE OILS

The heavy oil produced in Stony Creek field resembles very closely
some of the oils from Pennsylvania and West Virginia®® as is shown in
Table VI in which the analysis of a typical Pennsylvania oil is included.
In 1929 when deepening one of the older wells in this field a light oil was
struck which was quite different from- the heavy oil previously obtained.
Two grades of oil are also recognized? in the Gaspe field, the lighter of
which resembles the heavy oil from Stony Creek, except that it contains
larger proportions of gasoline, naphtha, and kerosene distillates. The
heavy oil from the Gaspe field is considerably heavier and seems to re-
semble the oils of Ontario except that it is deficient in the lighter fractions.
The Ontario crude oils are similar to crude oil from the Lima field" in
the state of Ohio with which they are generally compared, the main dif-
ference being the higher sulphur content of the Ontario crudes. This
applies to oil from the Petrolia, Oil Springs, Bothwell, and Glencoe fields.

Three different classes of petroleum products are recognized in Alberta
and the Northwest Territories, and have been classified arbitrarily by gra-
vity. Oil of 60° A.P.1. (specific gravity 0-739), or lighter, is called naphtha;
oil between 59:9° A.P.I. and 30° A.P.I. (specific gravity 0:876), is called
light crude; and oil of 29:-9° A.P.I. or heavier is called heavy crude. This
classification was adopted by the Supervisory Mining Engineer’s Branch
of the Department of the Interior and by the Petroleum and Natural
Gas Division of the province of Alberta. The greater part of the pro-
duction from Tuwrner Valley field is accordingly -classified as naphtha.
The remainder is a light crude obtained from oil sands above the lime-
stone. The oil from Red Coulee and Fort Norman is also classed as light
crude, whereas that from Wainwright, Ribstone, and Skiff fields is classed
as heavy crude oil. Specific difference in the character of these oils is
apparent from the results given in Table VI.

The character of the oil obtained from shale depends to a large extent
upon the manner in which it is recovered as is shown by the results of
the analysis of oil obtained from an externally heated retort and an in-
ternally heated one. The oil obtained from the bituminous sand deposits
is quite distinet from any other oil produced in Canada.

DESCRIPTION OF THE OIL FIELDS IN CANADA

Petroleum has been found in Canada in the provinces of New Bruns-
wick, Quebec, Ontario, Alberta, and in the Northwest Territories. The
history and geology of the fields have been covered in considerable detail
by reports published by the Mines Branch, 51 and by the Geological




TABLE VI
‘ Comparison of Typical Crude Oils
Gravity, - , Gasoline and Kerosene Gas oil Non-viscous Medium Viscous .
60° F. Shu&; Saybolti| Pour B.T.U. naphtha distillate distillate ! lub. distillate . lub. distillate ) lub. dlst}ﬂate dR/em- Petrol
—_ Colour ' | PYT; ligcosity,)|  point, per - o - gy - g N " - " . —— | duum, etroleum
% by | °F ound Per | Gravity, 60° F.| Per | Gravity, 60° I'.| Per | Gravity, 60° F.| Per | Gravity, 60° F.| Per | Gravity, 60° F.| Per | Gravity, 60° F.| % by base
Specific [A.P.L°| ‘wt.” | 5 ' p cent cent, cent cent, cent cent weight
] ‘by vol.| Specific |A.P.I.°lby vol.| Specific |A.P.1.°lby vol.| Specific [A.P.L.°by vol.| Specific [A.P.I.°[by vol.| Specific |A.P.L.°by vol.| Specific |A.P.I.°
Stony Creek— : : ) .
Lightoil........... Light red........ - 0-751 | 569 | 0-06 31 | Below5 |........ 76-2 0-728 | 62-9 6-4 0.795 | 43-8 2.3 0:824 | 40-2 | 3-2 0-850 | 35-0 1-4 0-873 { 30:6 {......[........|... e 7+1 |Paraffin.
Heavyoil.......... Dark green...... 0-839 | 37-1 | 0-08 127 | Below O | 19,550 | 18-5 | 0-732 | 61-8 | 13-4 | 0-797 | 46-0/ 9-0| 0-822 | 40-6 | 12-1 0-843 | 36-4| 5-2| 080330 |......].ccoverifunnn. 39-9 |Paraffin.
Pennsylvan.ia..‘.'.... Darkred........ 0-817 | 41-7 | 0-19 62 | 30 |........ 23-8 0-736| 60-8 | 16-8 | 0-792 | 47-2| 11-5 | 0-828 | 39-4 | 17-8 | 0-845 | 36:0| 2-0| 0-858 | 33-4 |...... 25-.1 {Paraffin.
Gaspe— ‘ ‘ , ' :
Light oil....... v.../JAmber...........| 0-800 | 45-4 | 0-07 42 30 19,550 | 37-5 | 0:738 | 60-2 | 22-4 | 0-796 | 46-3| 11-0 | 0-825 ( 40-0 | 125 | 0-845 | 36-0 | 3-6 | 0-80 | 33-0 [......1........ 12-0 |Paraffin.
. Heavy oil...ccw... .. .|Dark green...... 0-884 | 286 |...... 227 |° 55  f........ 1-5| 0-784|49-0| 86| 0-812| 42-8/ 26-8| 0-840 | 37-01.19-8| 0-87|31-7|11-.7| 0-886 | 28-2 | 2:7| 0-894 | 26-8 285 (Intermediate.
Oil Springs. ........ |Brownish green...| 0-845 | 36:0 | 0-71 71 | Below 0 | 19,240 | 26-9{ 0-752 | 56-7 | 18-1 | 0-814 | 42-3] 85| 0-843 | 36-4{.11-3 | 0-859 |33-2 | 82| 0-876 |30-0 |......[...... N PO 25.5 |Paraffin.
Lima (Ohio)........ Dark green...:..| 0-835| 38-0 [ 0-55 50 |Below5 |........ 31-0 | 0.749 ) 57-4 | 19-2 | 0-815| 42.1/12-0| 0:846 | 35-8| 7-6 | 0-870| 31-1 6:5| 0-889 | 27-7 |......|ccouoiifinnn. 20-7 |Paraffin.
Petrolia.............[Brownish green...| 0-855 |34-0 [ 0-82| 104 [ 5 19,290 | 22-8 | 0-755 | 55-9 | 10-3 | 0-812 | 42-8 14.7 | 0.835 | 38.0 | 11-5 | 0-861 | 32-8 | 6-6 | 0-880 | 29:3 |...... | FETURU 34-0 |Intermediate.
Bothwell............ Greenish black...| 0-837 | 37-3 | 0-91 64 |Below 0 |........ 278 [vweivnge]ovnnn 187 |oveeii] e 105 (o)., 12:3 [oooninis P R £ T PR R Y PR PO A 22-9 (Paraffin.
Turner Valley— . |
Light oil........... Dark red........ 0-758 | 55-2 | 0-15 | 30 | Below 0 [........ 74-2 | 0.737 | 60-5 | 9-4| 0.809| 43-4/ 7-2| 0-842|36-6| 3-1| 0-878 | 29-7 | 1.3 | 0-905 | 24-9 |......[.... UV R 29 (Intermediate.
Wainwright......... {Brownish black...[ 0-945 | 18-2 |...... 1,476 | Below 0 |........ 92| 0-786 | 485 |......|........|...... 21-6 | 0-80 | 33-0|10-8| 0-900 | 25-7| 5.7 0-918 | 22-6 ( 7-1| 0.927 | 21-1 43-9 |Hybrid.
Ribstone............ Brownish black...| 0-981 | 12.7 |...... 4,170 | Below 5 |........[......].. PR DR P P P R T 25-1 0-869 | 31-3| 9-1 0-906 | 24-7 | 7-5| 0-922 | 22-0 | 11-5| 0-938 | 19-4 42.8 |Hybrid.
SKiff................ Brownish black...| 0-939 | 19-2 [ 282 | 1,384 | Below 0 |........ 12-8 | 0.750 | 57:2 | 3-1| 0-807 | 43.8(15-9 | 0-852 | 34.6 | 8.7 | 0-901 | 25-6 | 6-4 | 0-929 | 208 [......|........|...... 45-3 |Intermediate.
Red Coulee......... Dark green. ... .. 0-871 | 31.0 |...... 70 | Below 0 |........ 21.8| 0-761 | 54-4 | 5.6 0.821| 41.1|24.0| 0-857 | 33-6|13.0| 0-804 | 26-8 | 9.6 | 0-908 | 24-3 | 2.9| 0.911 | 23.8 | 21.0 |Intermediate.
Fort-Norman....... Brownish green...| 0-862 | 32-6 |, 0-38 ‘ 66 | Below 0 | 19,110 { 32.0 | 0-759 | 54-9 | 5-2 | 0-816 | 41.-9| 21-1 0-844 | 36-2 | 9-7| 0-877(29-9{ 5-9! 0-804|26-8! 4-7| 0-906 | 24-7 20-4 |Intermediate.
Pictou Shale Oil— .
Ext. heated retort.. . |Brown-black.. ... 0-900 | 25-7 |...... 60 60 e 15-4 | 0-777 [ 506 |......|. .o ifen..t. 36-8! 0-865|32-1|12.0| 0-913 123-5| 7-2| 0-931 | 20:5| 11-9| -0-955 | 16-7 15-6 {Hybrid.
Int. heated retort...[Brown-black.....| 0-893 | 27.0 |...... 91} 70 ... 5-1] 0-800 | 45-4| 5-9| 0-824 | 40-2( 28-4| 0-852 | 34-6|18-0 | 0-883 | 28-8 | 10- 0-907 | 24-5 |...... [ PN P 30-8 |Intermediate..
Rosevale Shale OQil. . Brown-black.. ... 0-895 | 26-6 | 0-48 74 | 45 e 12093 e e e AT - 7 I A PR 11-3 [ ....... i TR ... 11-3 ...... 18-2 |Hybrid.
Bitumen ........... Black........... 1-030 |...... 5.0 820% . ..ol o] 2-81 0818 415 | ... feeiiiii]ien 19-.0| 0-867 | 31-7| 4.3 | 0-920 | 22-3| 85| 0-950 | 17-5] 13-2 | 0-970 | 14-4 49.5 |Naphthene.

+ Saybolt Universal Viscosimeter at 70° F. * Saybolt Furol Viscosimeter at 210° F. {Saybolt Universal Viscosimeter at 100° F.
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Survey,!718.1920 of the Department of Mines of Canada, and, in some
cases, by an administrative department of those. provinces in which erude
petroleum is found. Particular mention should be made of the annual
reports 22 of the Department of Mines of Ontario and of the -annual
reports % of the Bureau of Mines of Quebec. These departmental
reports of the Dominion and of the provinces form the chief sources of
information for the very brief description of the principal oil fields in
Canada that has been included in this report for convenience of reference.
Additional information regarding the fields that have been developed
more recently has been gathered from technical journals and periodicals
and included in the discussion in order that it may be brought up to date.

New Brunswick

In New Brunswick, natural gas and petroleum have been found in
commerecial quantities only in the counties of Albert and Westmorland
at the head of the bay of Fundy. Oil seepages in these two counties
attracted attention as early as 1859, and a few shallow wells being

" drilled about that time yielded a considerable amount of gas and small
quantities of oil. In 1876 further drilling was done and larger quantities
of oil were obtained. Twenty years later the New Brunswick Petroleum
Company, Limited was organized and between 1903 and 1905 considerable
drilling took place, several thousand barrels of oil being produced and
marketed. In 1906, the Maritime Oil Fields, Limited wasformed to take
over the drilling rights of the New Brunswick Petroleum Company. A
little later the company was reorganized as the New Brunswick Gas
and Qilfields, Limited, and this latter company has been steadily improving
and developing the area ever since, at the same time supplying and dis-
tributing natural gas in the ecity of Monecton and the town of Hills-
borough. At the present time all the producing wells are in the Stony

Creek field.
Stony Creek Field

This field is situated on a dome-shaped hill in Albert county on the
west bank of Petitcodiae river about nine miles south of the Moncton. The
area in which most of the wells have been drilled is about four miles long
from east to west and about two miles wide. The distriet is well wooded
and unlike the oil and gas fields of Ontario and Alberta, clearings have
to be made for the erection of derricks. Up to the end of 1934 over-100
wells have been drilled in this field approximately half of which produce
gas, and from others oil can be obtained . The wells are drilled to a depth
of from 2,000 to 3,000 feet, four or five oil sands being struck. A small
topping plant has been built by the company for the recovery of gasoline
from the erude o0il %, The residual fuel oil is sold to the Canadian National
Railways for use in their shops at Monecton.

Quebec

Oil has been found only in Gaspe county. The oil-bearing region,
approximately thirty miles long and eight miles wide, lies in an easterly
and westerly direction, and comprises the lower part of the area drained
by York and St. John rivers.

1692—2%
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It has been stated 2 that the first published reference to the occurrence
of petroleum in Gaspe was in 1836, and in 1844 Sir William Logan ¥
noted the occurrence of more than 20 seepages of petroleum and bitu-
minous matter. In 1860 two wells were drilled by the Gaspe Mining
Company, ¥ but only traces of oil were obtained. In 1865 and 1866
the Gaspe Petroleum Company drilled a well, known as the Conant, near
Sandy Beach, which produced a small quantity of dark oil and continues
to yield a similar product at the present time (end of 1934). Between
1889 and 1901 some fifty wells were drilled by the Petroleum Oil Trust, *
a company that had been organized in England, and by its subsidiary,
the Canada Petroleum Company. These wells were drilled to depths
of 1,500 to 3,700 feet, * some obtaining a production of oil; and a small
refinery was built % in 1900 and 1901, about eight miles west of Gaspe.
The company went into liquidation early in 1903. According to Dr.
Parks, this district * ‘“must still be regarded as a possible source of oil
on a commercial scale’”. There would appear to be no record of the
quantity of oil produced, but the best well is said to have produced about
2,000 barrels of oil, and in 1902 the average output was about two gallons
per day per well from a few wells that were still producing, so that five
?;ho(l}xsand barrels would probably be a fair estimate of the total oil produced
in Gaspe.

Ontario

The principal oil fields in Ontario are to be found in Lambton and
Middlesex counties, and in those counties bordering on Lake Erie. There
are a few non-commercial wells, in addition, in Brant county, on the
south shore of Georgian bay, and on Manitoulin island. The wells vary
in depth from 400 to 3,600 feet, and the producing formations range from
the Devonian to the Lower Ordovician in age. Oil springs and asphalt
deposits in Ontario were known to the Indians and settlers at an early
date. A detailed account of some of the occurrences was given by Sir
William Logan in 1863, ® the most pronounced of which was in Lambton
county where a deposit varying in depth from a few inches to two feet
thick had accumulated along the shores of Black creek in Enniskillen
township. .

0:l.Springs Field

‘Development of the Oil Springs field began as early as 1857, when a
Mr. W. H. Williams of Hamilton undertook the distillation of oil from this
deposit at the present site of the village of Oil Springs, and in so doing
laid the foundation of the present petroleum refining industry in Canada.
It was soon discovered that the material became more fluid on pene-~
trating deeper into the deposit, and wells were dug to depths of 40 or
50 feet, from which a heavy oil more suitable for distillation was obtained.
In 1858, Williams sunk a well down to the gravel above bed rock. It
will be seen that this preceded the drilling of the Drake well in Pennsyl-
vania, which occwrred in the following year. However, the Drake well
was drilled through the bed rock and obtained a flowing production at
the surface which Williams’ well did not do. The success of the Drake
well encouraged drilling into the rock at Oil Springs, and in 1861 Shaw *
drilled a well through the rock to a depth of 160 feet, and obtained a gusher
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that flowed uncontrolled for several days. Great drilling activity in the
district followed, and Oil Springs became a bustling town. Several of
the early wells yielded between 2,000 and 5,000 barrels of oil per day,
and on the basis of initial flow, the flush production of this field has been
estimated at several million barrels, very little of which was saved owing
to lack of storage facilities at that time. The field has produced oil con-
tinuously ever since.

Petrolia and Bothwell Fields

The success in obtaining oil at Oil Springs encouraged exploratory
drilling elsewhere, with the result that the Petrolia field, about seven
miles north of Oil Springs, and the Bothwell field in Kent county, about
18 miles to the southeast, were discovered in 1862. The Petrolia field
has been, and is at the present time the largest producer of crude oil in
Ontario. The pool is irregular in shape and is located in parts of Ennis-
killen, Moore, and Sarnia townships. It is about 10 miles long from east
to west and about 5 miles wide at the widest part. The Bothwell field
was largely abandoned in 1866, but was reopened in 1895 and has been
producing oil ever since. The field is a series of small pools extending
east and west from the Thames river above Moraviantown through Zone
township into Camden township, a distance of about 10 miles. It is
about midway between the towns of Bothwell and Thamesville, either
of which names is used to designate the field. The fourth largest pro-
ducing oil field in Ontario is near the town of Glencoe, in the township
of Mosa, county of Middlesex. It was discovered at an early date, par-
tially drilled, and abandoned. It was reopened in 1917, and although some
trouble with salt-water had been experienced it has been producing fairly
steadily ever since. A small production is obtained from Onondaga
township in Brant county, a few miles to the south of the city of Brantford.
This field also produces natural gas which is piped into the eity.

Alberta

The first record of finding oil in Alberta was shortly before 1890
when seepages were reported in the bed of Cameron brook, Waterton
Lake Park. In 1891, samples from these seepages were collected 3 by
Dr. Selwyn of the Geological Survey, Dawson’s report of 1898 # again
calling attention to the oil in that district. In 1902, in a well drilled by
a company formed * by John Lineham, oil was struck at 1,080 feet and
the well was carried on to 1,400 feet. Several other wells were drilled
in that neighbourhood without getting a large production. As early as
1899, A. W. Dingman was engaged in prospecting for oil. He obtained
gas, but apparently no oil until he drilled the Discovery well at Turner
Valley in 1913, # when Alberta’s contribution to the petroleum output
of Canada started, although it took some years to develop any congiderable
production. In 1919, 16,437 barrels was produced, but during the next
few years, production declined until in 1924 only 844 barrels was produced.
After the bringing in of the famous Royalite No. 4 well in 1924, the output
increased rapidly until, in 1931, Alberta contributed more than 90 per
cent of the petroleum produced in Canada.
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Turner Valley Field

Turner Valley field, located in the foothills of the Rocky mountaing
about 40 miles southwest of Calgary, is an area about 15 miles long and
2 miles wide.  Itis the most highly developed field in Alberta at the present
time, and is responsible for the bulk of the production of that province.
The first well’ drilled in Turner Valley was started near a gas seepage %
just north of the Sheep river by the Calgary Petroleum Products Company,
the company organized by Mr. A. W. Dingman. A showing of oil was
obtained in 1913 at a depth of 1,557 feet, and in the following year a
much larger flow at 2,718 feet. This discovery stimulated drilling 3
in Turner Valley and several other wells obtained small production but,
Jéll? large flows being struck, development came nearly to a standstill during

e war.

The Dingman well produced an extremely light crude oil, a small
sample received by the IFFuel Research Laboratories in 1914 giving the
following results when examined:—

Specific gravity at 60° B i vt iiirieiiie it et aaes 0756
Tquivalent A P.I. Qegrees. ccovereeeieirneinrnienecnns e 55-7
073103 yellow
Distillation range,
1 e oY 169° T,
10 199
216
255
208
421

Early in 1921 the Imperial Oil Company formed the Royalite Oil
Company to take over the properties of the Calgary Petroleum Products
Company, the-discovery well being re-named Royalite No. 1. The possi-
bilities of the field were not realized until Royalite No. 4, after drilling
for over two years and penetrating 310 feet into the Palwozoic limestone,
“blew in”’ on October 24, 1924 with a measured produection of 21,500,000
cubic feet of gas and an estimated 500 barrels of naphtha per day. The
first official statement of production was for the month of June, 1925,
when 14,049 barrels of naphtha was shipped, or an average of 450 barrels
per day. The gas pressure in the well was very high and although it
was not tested during the early days of its production there is good reason
to believe 3 that originally it was about 2,500 pounds per square inch.
When an attempt was made to close the well, the casing was blown apart
and the liberated gas caught fire. After the fire was extinguished, the
well was not entirely closed in until some years later when the pressure
had diminished considerably, although the well became plugged at times
owing to ‘“freezing”. In spite of these difficulties the well has a record
of a production of over 400 baivels per day for a period of five years, and
was still reported producing as late as 1932. During 1934 the well was
cleaned out, but it was not brought back into production, and was finally
abandoned during the summer of that year. ‘

The second well in Turner Valley to come in with a production com-
parable to that of Royalite No. 4 was Dalhousie No. 1,% completed in
April, 1928, with a reported yield of 350 barrels per day. In June of the
same year Royalite No. 6 extended the area of limestone production
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nearly two miles to the southeast of Royalite No. 4; and in October,
Foothills No. 1 did the same to the northwest, these two wells being nearly
five miles apart. In November, Okalta No. 1 came in with a production
of 400 barrels per day.

During 1929 much drilling was done, an outstanding development
being the bringing in of the famous Home group of three wells, thus extend-
ing the southeastern limits of production another two and a half miles
and bringing the daily production of the field up to 3,000 barrels.

The year 1930 saw the greatest development of the Turner Valley
field, 48 producing wells having been completed during the year. Al-
though & number were in the northern and the central part of the field,
the greater number were to the south, notable producers being Mereury,
East Crest, Miracle, and Sterling Pacific.

In the following years the southern limit of the field continued to be
pushed still farther to the south. In 1931, sixteen new producing wellg
were reported; in 1932, four; in 1933, six more; and in 1934, seven were
brought in.

From the time that Royalite No. 4 was brought into production in
1924, the main objective of the oil companies operating in Turner Valley
was to reach the naphtha-producing horizon in the limestone, few stopping
to take light crude oil produetion from upper horizons, although a number
of wellg passed good showings. In November, 1924, MclLeod well No. 1
obtained a production of 20 barrels per day of 54° A.P.I. crude from a
depth of 2,937 feet. A little over two years later, MeDougall-Segur
No. 1 obtained a flow of 62 barrels a day from the same horizon, which
came to be known as the MeceDougall-Segur sand.® In 1927, Home
No. 1 started producing 30 barrels per day of 45° A.P.L. crude from a
lower sand at 4,660 feet, which is now called the Home sand. Iarly in
1928, Dalhougie No. 5 after taking some production from the Home sand
was deepened to 4,901 feet and obtained a production of 57 barrels per
day of 52° A.P.L oil from a sand that now bears its name. Although
these three sands have been definitely located, the production of light
crude in Turner Valley has been small in comparison with that of the
naphtha.

Wainwright and Ribstone Fields

These two fields, situated close together near the Alberta-Saskatchewan
boundary, about 160 miles east of Edmonton, have been undergoing
development since 1926, and several wells have been drilled, Wainwright
now having a small production of heavy 0il. ¥ The character of the oil
produced is indicated in Table VI,

Skeff
This area, situated near Skiff in southern Alberta, wag discovered
in 1927 when oil was struck in the Devenish well. The character of the
oil then produced is indicated in Table VI,

Red Coulee Field
This field, situated near Coutts in southern Alberta close to the
International Boundary, has been actively developed since 1929, and
produces a lighter crude than the Skiff area. The character of the oil
produced is indicated in Table VL
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Northwest Territories

Drilling for oil has been attempted in only two areas in the Northwest
Territories, namely, near Fort Norman and around Great Slave lake,
although large areas, within Mackenzie River basin, are underlain by
rocks presumably oil bearing, %

Fort Norman -

This field is situated on the lower Mackenzie river about 50 miles
north of the Hudson’s Bay post of Fort Norman at approximately 65°
North latitude and 127° West longitude. Two productive wells were
drilled on the east bank of the river by the North West Oil Company,
a subsidiary of the Imperial Oil Company. The first was drilled in 1920,
and oil was obtained at 783 feet. In 1922, and 1923, the well was deepened.
The second was drilled in 1924 and 1925, oil being obtained at 936 feet
and 1,063 feet. A third well gave a small flow of gas, but three others
which were drilled yielded neither oil nor gas. The two wells first men-
tioned each produced about 100 barrels of crude oil per day.

As a result of the recent mining activities at Great Bear Lake these
wells were opened up in 1932 and a small refinery was built near Fort
Norman for the production of gasoline and Diesel fuel oil. Production
was taken chiefly from well No. 2.

OIL SHALE DEPOSITS

Occurrences of bituminous shales in Canada have been known for
many years,® and have been found in almost every province.® These
deposits represent a large aggregate tonnage, constituting a national
asset of great possible potential value, when the supply of petroleum
begins to approach exhaustion. Up to the present the deposits in Nova
Scotia and New Brunswick have received the most attention.

The most promising deposits in Nova Scotia so far investigated are
those found in Pictou county®, The shales occur as bands in the productive

coal measures underlying an area of approximately 20 square miles in

the vicinity of New Glasgow, and outcrop at several places. The thickness
of the bands and the oil content of the shale have been found to vary
considerably 2. The beds were worked shortly after their discovery in
1859, 4 but little has been done since in a commercial way, although
two experimental plants were built about 1929 to investigate their treat-
ment %,

The principal areas in New Brunswick in which oil shales of commmer-
cial value have been recognized lie in Albert and Westmorland counties. 4
The extent of the beds has not been determined definitely, but outerops
occur at several places, notably at Albert Mines and Rosevale 445, Xx-
perimental plants were built and operated at Rosevale in 1921 and in
19294, The analyses of oils from the Pictou shales and from the Rosevale
shales are included in the tables for comparison.

BITUMINOUS SAND DEPOSITS
Sand which has become saturated with a heavy asphaltic oil or &

semi-liquid bitumen is exposed at frequent intervals along the Athabaska

river and its tributaries near McMurray in northern Alberta.!® The
area over which exposures have been noted measures about 115 miles



19

in a north and south direction, and approximately 55 miles from east to
west. These exposures, over 300 of which have been measured and
examined, represent portions of an almost continuous deposit.

Much investigational work has been done to encourage the com-
mercial development of this bituminous sand. The depth of the deposit
has been tested in many places by drilling¥ and by sinking shafts. 8
The bituminous content of the material has been tested at different localities
and at different depths.#.4 The aggregate, practically as mined, has
been used for the experimental surfacing of streets and highways.®
Processes have been developed for separating the bitumen from the sand
economically, ® and for dehydrating the separated bitumen.®5 The
bitumen has been subjected to cracking processes and the yield and quality
of the motor fuel so produced determined.® The material has also been
hydrogenated and the characteristics of the resulting products deter-
mined.5.5,6.8  Ag a result of this and other work commercial develop-
ment is being attempted at the present time.

The analyses given in the tables are those of the separated, water-free
bitumen without treatment of any other kind.
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18 [ Tommer Valley. . LS, 8 sec. 22, . 20, R34 sthmer..... - Model O, B O minion e, 8. 0l 890-47900 [Dalhiousic. ... ... |British Dowinion O Go., 100 o 1agg [ETa pale. 0-763 | 53-0) 30 20 | below 01 0-09 ...l NI (I o] 1-0] 0-663 ) 81-9| 2.0| 0708 |68-4| 3:3| 0731 |62.1| 42| 0757 |551| 53| 0782|495 | 57| 0803|447 | 26| 0.820 | 41.1| 6.0| 0-536 | 37.8| 8.5 0.5 | 34.4| 6.5 097 | %0.9| B | 3 |bermo| L3 956 86| 51 | 34 | 10 | 73] oo laal Sl | o | Lip9 bos | Sif | 52| 8| & LO) Qo 28 1a2) 43 001 %7 g8 761 0789 | 60-0 108 | 0811|430 | 82 0:846 | 858 | 2.7 | 0-866-0-002 | 319234 | 1.3 0-009 0 o1z | B aE0- | ol 21388 67| 28 |Paraffin, . 48
w o LS. 6, sec. 12, tp. 20, R. 3, W. 5th mer..........|British Dominion Ol Lo..... .- g Femaltn No. LT ' 467-2 Ita. . . ....o...o.... \pt. of Interior.. . ... ........... Sept., 1929 (Dark green. .. ... -871 | 31~ 7 L | below EU e Ni 21706361 910 ) 7.5 | 11 i 41 15. 745 | 58 . . 51 . 791 | 47. . 51 443 . ) . . . . . . . . . . ) ) ) ' : e : | : : ' 761 | 54 : -82 4- -857 | 33-6 | 13.0 | 0- . .9-24. . . . 247940 1 ol aleinnarsl oy aran e : . - . -0 |Int iate. ..
8 IRed Contee TS B R0 T 16, W, st mer....-..... - |Alberta Pacific Consol. Olls, Ltd.... . [Panala 0, 1o 2 B 00 Dottty e e Mar. 1030 [Extra pale. .. 0.705 | 46.5 | 30 30 | below 0| 1-00 |- L Tl NiL|| 20| L) 08| 0636 Vi0| B0 0677|775 | L8| 0715 | 664 | 15:0 | 075 | 884 | 168 | OTH | 58| 126 | 0701|474 00| 0805 | 443 | 70| 0-824 402 | 61 0-540 | 36:9 | 48| 086125 | 58| 0801|325 | & | 55 | 5 | 27| 0011 |258| 52 | 56 | 45 | 1] 00 |ana| S0 | 36| 2 | &3| yos|zs) nz) s9| s | 73 0-960 | 15.9 | 203 | 45 95 || 156 | 0-703 | 64-8 | 69-9 | 0759 | 544 | 7.1| 0.524 | 402 | 149 | 0.860 | 33.0 | 4.2 0-506-0.000 | snvze il 98 0090 om0 | I T 60| 52| S:00 070 | lo.0aas | po8| 21f21-0)11.2 ) 2.4 iermodiate. | 5
e ... 'S, 16, sec. 29, tp. 22, R. 6, W. sth mer........ . [Moose Gils, Ltd........ ..o MOOSE N0 1o 2,220-2, s - ~ - an . . o - . 3 sl - 752 | 56 , s ol 5 o y . . . =1 0. - . . i ) ) ) ) y o . e ' ' " ‘U-l4e : 3] 16| 941 0.1 Hybrid......
51 |Moose Dome....... L.8. 16, sec. 29, tp , 7 o e s 0053007 IDathousic . Signel Hill O Co. - ovoo April, 1030 |Green. . ..., 0-799 | 45-6 26 a3 | 30 loas|.. | %ﬁ 33 163 (2)% 0-624 | 95-3 :; é g'ggg ggg 132 8-%3 gég 23‘8 8%3 ggg 1;% 8~§ES ggg 132 8%% gilv’g g_g 8 §§§ ig_% Zg 8582 2{2.3 gg gggg i&g gg 8-%@ %%i . 6.3 “0‘82'%0 ?9.0 39 ”33 35 5-9| 0-83438.2 ‘44 34 60 6-0| 0-844 [ 36-1| 54 35| 80 5.1 0.854|34.2| 71| 37| 95 47| 0-868 | 31.5 | 101 41 105 )| 12-0 0-684 1 754 | 41-5 1 0-785 | 61-0 | 19-8 | 0-808 | 43.6 | 12-7 | 0-832 | 386 | 12.8 | 0-840-0-863 | 36-0-31.5 | 2.5 0-868-0-875 | 31-5-30.2 v oo
52  |{Bow River.........|L.S. 19, sec. 34, t}).2(2)3,}Pv.{)5,“YV-F?§hI$§T -------- %gm‘lfglgﬁlg\gc """""""""""" ﬁ?ﬁmélm Ol(l)mfrmfm 1\'01) ’ 3,924 Blairmore.............. Calgary Pletsmleum Prod. Co....... g“;{ ig};} %emon'%&llﬁ“k.“ 8528 ﬁg 6 g‘ég ) 8%? belogv() 2 6158 ------------------ 113 1?0 339 | RSOSSN DR FUR ARST SR IRSER SR IRERRSN IS IR R A N R 1.6 0-843 ] 36-4 0-9| 0.854|31.2] 4.2 0.563]32-5| 5-3]| 0-593] 28.81 3.5 0.864" 9681 a3 | aaT SRR Y 0908 YWY TR 34 | Below b e 0 991l s Er T RS ool el A SRS 80l 0iea0 TN N T o 22-1| 0-70569-2 | 86-4| 0-742{59-2| 7.3| 0-812 | 42-8 232 gggg ggg e PSSR ERer et Ry Ayesvetbobtedl IO o R MOt ERRRREERERE Sgg ég gg gg 83 ?%mfﬁnd'i _____ 52
54 \Turner Valley...... L.8. 14, sec. 6, tp. 20, B2 Vo SLA MO oo e Petrolovms, T R iritish Petroleumns Now 4. ... o.ouo.l ool 2,025-2,036 |Wainwell 7............ Geological SBurvey................. Db s |prenish pBeE et | 150 | o) ’ : Q.70 | Nil || 73| 163 |... et 0.2l 20| 0-750 | 57-2 | 0-8)| 0-776 | 50-9 | 0-9| 0-790 | 47-6 | 2.4 | 0-801 |45-2| 25| 0-818 | 415 | 3.3| 0-832 386 | 48| 0.847 | 35-6 | 8-2| 0-862|32.7| 3-3| 0882 | 28-9| 44 | 33 |below0| 6.6| 0.803 | 27.0 | 53 | 34 6-0 | 0-908 | 24-3| 79 | 37 20 63| 0090|229 15 _ "940 1 19-0 1 3661 401 70l R O N LRy PRI PSRN PR H DU R . . : : 1904-0-924"( 25:0°21-6" 7°0°| 0:9024°0:035 | 211621608 [ i0ia | 0lesie ain | it ia s . : 71 0 -0 |Intermediate. 54
ur’ ) A 2 § ik 6, W. 4th mer.........|British Petroleums, Ltd................ British Petroleurns No. Zat &5 U8 A o Oct.. 1025 |Brownish black 0-044 | 18-4 | 2,200 740 lbelow 0| 2-70 L. ... ... ... ... i 63 ... et 3 40 45 7-3 0-928 | 21.0 273 47 60 2.9 0-750 | 57-2 88| 0-790 | 47-¢ 21.3 0-860 | 33.0 | 10. . 2 935-0-943 19.-8-18-6 | 49.0 1.1(49.9| 15.4 | 7.7 [Hybrid
59  |Wainwright...... .. 1.8, 13, sec. 30, tp. 45, K. §, W it : «w British Petrolevms No. 8B ... 2,233-2,256 [Brit. Pet. 3B...........| ...l ct., 1025 S ottt T T Ty T T ey T T T e e e e e e B 00 008 a8 T 9T 20 ) 6.3 0920 ) 22-3 | 138 40| 45 | 7.3 | 0-928|21-0| 273 | 47| 60| 22| 0750 | 5vi2 | 88| olta0 ey 1| 0-889-0-912 | 27-723.6| 7-1| 0-912-0.923 23-6-21-8| 7-3| 0-923-0.932 | 21.8-20.3 54.6 1 2 yPrid. ... 59
62 w o SAV. L sec. 20, tp. 45, R. 6, W. dthmer.........} “ : -1 43-3 1167 ) 7.2 Hybrid........ 62
- ) . (- ) , .3 ) . 77. . 7 76 0-784 1 49-0 | 5.9 0.802 | 44-9 . . . . . . . . ) ) ) .
Northwest Territories 1 O3l C Discovery No. Lo 260-272  |Tort Creek... .......... Geological Survey................. Sept., 1920 [Brownish green...| 0-862 | 32-6 66 50 | below 0 | 0-38 | 19,110 | 164,700 | Nil 44 111 { 083 {reiifeeeins 1-1) 0678 77.2| 49 0.718|65-6] 7-0| 0-742 | 59-2| 60| 0-763 | 54-0| 6-8 5 5-2| 0-816 | 41-9| 6-7| 0-820|39.2] 7.2| 0-842|36-6| 5-7| 0-860 | 33-0| 42 | 33 0 53| 0.868]31.5] 52 | 34 20 6-2] 0.882)28-9] 74 | 36 40 50 0-895)26-6| 125| 40| 55 53! 0.905)24.9| 252 | 47 654 6:3( 0-710 | 67-8 ) 32:0 0-759 | 55-9 | 5-2| 0-816 | 41-9 | 21-1| 0-844 | 36.1| 9.7 | 0-866-0-888 | 31.9-27.8 | 5.9 0-883-0-901 | 27-8-25-5 | 4-7| 0-901-0-910 | 25-5-24.0 | 73.6 | 1
55 |Fort Norman....... 0il Creek, 45 m. north Fort Norman............ Imperial Ol Co..oooo oo . TR . : 5« . 0]20-4| 9.0 1.8 |Intermediate. 55
i 4 _ : - i . : ) ) : 53-4 | 2. 761 | 54-4 | 4-8| 0-777 | 50-6| 53| 0-795|46-5| 59| 0-816 | 41-9 . . . . .847 | 35- X . ) . . . ) . ) : . . ) -
Miscellancous—Shale Oil 1 obtained by distillation in Pritchard Retort, Toronto (Runs 1, 2 and 3) Albert. Mines Branch. .. ................. Sept,, 1925 [Brownishblack...| 0505 | 266 | 74 | 52| 45 [ 0uS |l el sl oL 1] 0700 | 6a1 | 47| 0747 | 27| te .. oior) B 06| 0-7ri Bl | 42| 00| dr6 | 5| 000 | 50| 0% |os| a0 | 0sar | r0| 85| st | 0| se| omes|mr| B | B B | e vsmim B 8 |ga|om|ms| s | w| s | ze) ooulisel wor) w0 | 74| ool 62| wm| sl 1ol omi|ers|o0a| ome sl || 3105|086 838 | 113 ) 08850017 | 284928 | 71| 09170041 | 228180 | 11
41 |Rosevale, N.B...... - \Rosovale, Abert ¢, BB oo e o e P hoklltion of core. dail sumploh, Bietow co. (compasite).._ - 1.|1 1111 Geologieal Survey. 1111 Feb,' 1930 |Brownish black...| 08811201 )........ R I I r R SR 0.4 || a8 | a1 [T w06 | roe | 27| o0c7as | eoo | 0 |00 |AE | 20 | o7is | aiie| 47| s | 5| 5| ol | is | 25| 065 | 04| 60| oo | 86| 56| 0arglGoo| Dol SSBIE 4| g A0 | o5l 057 306 ) 47| B | 0 100 08w 8| 7 57 | 75 | 82| 0942 (1S7| 190| 43| 00 |103| 0-008 | 15-0| s0| | eoo|l 5| QI G0s |\ ITA) 0Tre\ol3 | 50| bk il 20| 08| 304 172 OsTr0002 | 30-0204 | 108 | 00020051 | Bpiaams [ L o | SOIRTSLT 0T 182 | 1344 | 24 Hybrid. ... 4
64 |Pictou, NS, [Pletou €0, N, e are OH‘ bf(‘ 1 by dglnmux; Bed “A7, New GIASEOW. .+ evor oo oo | Stellarton. ........... .. Mines Branch... ................. 2ug., 92 TOWIISh DIACK. - el Bk B 91 70 g.86 | ool Trace 83l ISt 02 ...l 0-1j......udeeen. 0-3| 0-774|51-3| 1-2] 07924721 3.3 0-810 | 43-2 5-9| 0.824140-2| 66| 0-836|37-8] 83| 0-8461!35.8| 6.3| 0.850 | 33.2 | 40 a3 35 82| 0-866 | 31.9 | 48 34 50 1.9 0-877 | 29.0| 59 35 70 7.5 0-8098 | 26.4 o1 39 80 84| 0-909 | 24.2 | 150 43 90 0'; - ghl ) I A EASASSTR EESREE : : 32.3 1125 | 0-894-0-920 | 26-8-22-3 | 8-0| 0-920-0.043 22.3-18.6 | 1391 0-943-0.6%0 1 18 69 o ) : : : "2 Intermediate. 64
’ Cew Clasgow, NS Shale cil obtained by distillatior A SHASBOW. ..o oo ; : i . . . : .l o 27-0 | nnn 36 4 el | B R S 5 . 738602 3. : . 30 | 49- i : : : 7. . , 7 513 - 5 5 2 e B 24 2 11 0.800) 45-4 | 5.9 0-824 | 40-2 | 28-4 | 0.852 | 34.6 | 18-0| 0- . .3-25. .89 3 0-980 | 18-6-12-9 | 78-1 | 1.3 | 206 | 128 | 2-6 |[Hybrid
60 « New Glasgow, N.M.., e Shale cil obtained by cistis , Shale o Exp. plant. .. oo Thorburn. ............. Can. Torb, and Oil Prod,, Ltd.....| Oct.,, 1930 |Brownish black 0-893 | 27-0 ~ : " , 9 20 |0 09| 0-70L|70-4] 1-1] 0738 60-2{ 38-1| 0-760 | 54-7| 4-7| 0-780|49-9| 5-6| 0-804 | 44-5| 64| 0-830 | 36.0 7-3| 0-851|34.8| 7.71 0-865|22.1] 84| 0.879{29-5| 53| 0.803 | 27-0| 42 23 35 8.2 0-905 | 24.9 54 34 50 871 0-923|21.8| =8 37 7 . ; . 5 ) . o = 2 - 0-869-0-898 | 31-3-26-1 | 10-8 | 0-898-0-916 | 26-1-23.0 4 ybrid........ 69
. R ook Now Glasgow, N5 ... .. ..., .\Can. Torbanite and 0il Prod., Ltd.. ... .[Shale cil from Exp. plan : - p .6 25. 80 4 60 0-49 ... Nil 4 120 | ..o e 1 76 , ‘ = x oo ) 1 J 5 7-51 0-937|19-5 188 42 90 841 0960 | 15-9 | 501 53 95 2.0 0.720 | ¢5-0 | 15-4 ) . ) : : : 0 - 3 L R O O S 68-2 . . . . ;
§g PR %é"%‘éﬁgiﬁ@“g@m Glasgons, N P %g?ban({%;gﬁ)gigts, L 1R AR EEEREEE R Stellarton..... ..o Torbanite Frod, Ltd.............. Tuly, , 1930 %ﬁﬁﬁéiﬁ Eﬁggﬁﬁf 8-588 259 64 4|60 (o030l Nil 59 | 138 1.l 0-5) 0-715 ) 66-4 ) 0-4| 0-741 | 59-5| 1-6) 0-759 | 54-9 | 3-9) 0-780 | 49-9 | 65| 0-808|43-6| 5-5| 0-834)38.2 7-2| 0-851|34.8| 85| 0-83|32.5| 9.9| 0-876|30-0| 6-2| 0.880 | 27.7| 42 | 33 30 9-4| 0.-899|25.9| 51 | 34 50 72| 0014 |23.3| 76 | 36 70 82| 0932|203 | 142| 41| 85 7-7] 0954 |16-8| 361 | 49 05| 0.9] 0733 | 61-5 | 129 8-%’;@ 23-(13 ORI IR IR i?% g-ggg g?% %3:8 g.ggé_f)'ggf gg?%? é’é 88%?8'323 S},;’“}Sé %(1)'% 8'838_0'972 19-4-14-1 | 83.3 %(1) igg 12-3 gg %;ebrrrixéedme”' ?‘3
7 ) T RSN o 7 S| AT € T e R TR T T T T e e o b bt byt T T T Ty T e e e e e R ss 80 ) 9 0899 125:0) AL ) 84 ) 500 | 7.2 0.914)23:3) 76 | 86 | 70 | 82| 0932203 | 42| 41| 85 | 77| 0054 |16.8| 361| 49| 08| 0.9| 0733 | 61.5 | 12.9 | 0748 | agy | 2 92 6.-1-22. . 021D 9.1-16. . -939-0-965 19.2_15'1 89.7 1.7 15-6 10.4 ]_6 Hvb T
71 L I yoria........ 71
T A : 525 | . .. A Tracell 64| w47 b o] 07| 0-764153-71 0-2[........0...... 0-9| 0797 | 46-0 | 0.7 0-802 | 44.-9 1-0( 0-821140-9 1-21 0.843 | 36.-4| 2.5 . 32.31 13 0-88 .5 .4 .87 . . . . . . . . . , = . o o
Athabaska ri Bzxiru ?\nrinm Alta Research Council, Alberta Bitumen from Fxp. plant, BAMOION . .. +rvvv o oo e Research Council, Alberta......... ?&t., }838 %i:gii ........... %-82(1) ...... gggggg Egg ggé e ggj ------------------ ng‘:%e 64 ”"f’l R SRR HREES! HORORE! IRUR IR LT T 00 oo 0-8| 0-809 | 43-4 (1) é 8%3 §8'f 11 0.248 35.4 | 4.1 8.2?3% 1.0 | 11 8 0.225 §i$ ié 8.§§§ %8? §2 35 E:ﬁlg %é 8.8§§ %é.% 22 éé 22{338 'é.? 8.8§$ %?é 1?% 33; gg{gz;g 2,1 3.32; %g; %% i% Below 0 lg;g g;g;g; ﬁj% ggi‘; gg ------- 0-71 0-764 | 537 g g 8'%?% i?'g ------------------- }8'2 8 gg?_ ‘;’%? ig g-gg—g-g% 23-1-17-9 | 5.4 0-947-0-959 | 17-9-16.1 | 11-9 | 0-950-0-980 | 16-1~12-9 | 44.5 | 4.2 | 51.3 367 | 13-8 [Naohth 63
‘ TAY e e e habaska river near McMurray, Adta......... .. g p BARER e e : : v ion plant (1930)|....... . ... ...l “o , 1930 [Black........... 030 {...... 2 236 {........ cooe | g e . - 82 40 -4 . .81 5. . .865 . 878 | 29. R . . . . . . . . . . 5 5 = 4 : el R I | A N MM : I BRI R ERE : { : : -901-0- 25- . . -040-0-95 . . . ) ’ : . : : & ene.....
(é? Melprray. oo thabaskg rive w termati ”3 ) Tra %ﬁﬁﬁ;‘:ﬁ‘ gg;ﬁ %fﬁr‘s‘;?fffa?i‘i?"ﬁﬁiﬁ pkm.t. (1930) R E R Mines Branch. .. ................. Oct. 1030 [Black... ... .. 1035 |...... @98 | 526 | 01 (L e L-1] 0847|856 87| 0865 32-113-8| 0878297 1-5| 0876 30:0| 36 | 33 |below0| 48| 0-931 |20-5| 62 | 35 |belowO| 7.7 | 0-951 | 173 | 125 | 39 |below 0| 2.6| 0.961 | 15.7 | 251 | 45 |belwr o *Cracking started at 270°C. | [ {Lolliiiiiop 0-2| 0-823 | 404 (... .. ... 4 21-0 | 0-875|30-2| 5-3| 0-905-0.943 22-96:%28 § g 8‘gig~8-g§? %g -gjg -i 12 i 8 :32? 8'§§i %2%3?% gg '2 %g ég ? 33'6 1S Na’ghthene """ &
68 “ &« g nternational Bitumens, Ltd....... ..., itumen xp- g - : ’ : : . -3 | 14-1 |Naphthene..... 68

(a) Gravity, American Petroleum Institute degrees. (b) Per cent weight of original crude.  (c) Per cent volume of original crude.  (d) Saybolt ‘Furol’ at 210° F. {(e) Saybolt ‘Furol’ at 250° F.  * Water in sample.















