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A SEARCH FOR OTL

Will the Hudson Bay area of Manitoba some day be one of the world's
important oil producing regions? Geologists think there is & good chance
that it will.

0il occurs most commonly when two conditions are met. First, there
should be some way for the oil to be trapped. Contrary to general belief,
¢il is not found in underground pools or lakes. It is contained in a porous
sedimentary layer of rock in much the same way as water is held in a s?onge.
In most cases, there is water beneath the oil which causes it to rise. To
prevent the oil from dissipating through a wide area, there must be layers
of impermeable rock surrounding the oil. These ''traps' may take various
forms, but the principle is always the same.

The second condition necessary for oil to form is a source from
which it could develop. Although the exact process by which oil forms 1is
not fully understood, it has long been known that oil is derived from the
remains of vast deposits of marine organisms. The most favourable environment
for such large mumbers of organisms is a tropical climate.

Until recently, the Hudson Bay area didn't seem to meet these
requirements. Geologists believed the area had only a relatively thin layer
of sedimentary material above the Precambrian rocks. Areomagnetic and
seismic surveys conducted during the past few years have shown this to be
wrong. Sedimentary formations, primarily limestone, extend down to depths
of 3;000 feet inland; Under the Bay itself some areas have more than 8,000
feet of sedimentary rocks. Most of the world's oil is found in limestone
beds .

As for the necessity of there having once been a tropical climate,
the surprising fact is that this region was once on the equator. Scientists

are quite certain that three to four hundred million years ago, the equator

ran through the Hudson Bay area at an angle that also took it through Australia.



In those days, Manitoba had a warmer climate than Africa.

While the scientific community is not in complete agreement about
why the Hudson Bay area was once on the equator, many people believe the
"continental drift" theory would explain it. This theory contends that
the continental land masses are moving over the earth's surface.

Recent discoveries have led gedogists to believe that there is a

-distinct possibility of oil being present in large quantities in the Hudson

Bay area. But knowing where oil could be, and knowing where il is, are
two different things. There's only one way to find out if there is oil in
a particular place. Drill! And that's exactly what a group of oil companies
decided to do along our Hudson Bay coast.

An air strip was built near the Kaskaégama River. Bulldozers,
living quarters, a drilling rig and other materials were flown in. In
September of 1966, a test hole was started about half a mile inland from
the shore of the Bay. After several months of drilling, winter forced
suspension of work for six menths. In July of last year, the hole was
abandoned at a depth of 2,941 feet after having penetrated completdy through

the sedimentary layer to the Precambrian basement.

Core samples were taken at most depths and carefully examined.

- Although most of the information obtained is confidential, a trade magazine

reported in April of 1967 that oil stain had been found in rock which
indicated a good reservoir potential. The probe also provided much inform-
ation about an area where no outcrops of sedimentary rock occur within a
hundred mile radius and where very little geological knowledge can be gained
trom surface mapping.

A second test hole is now being drilled 40 miles inland to the
southwest. This operation is ekpected to reach its target depth within a

couple of months. Although no drilling for oil has yet been done off-shore,



extensive seismic tests have been conducted. Test wells will almost
certainly be drilled at sometime in the future under the bay. Because of
its much thicker sedimentary formations, the underwater area holds the
greatest promise of containing large amounts of oil. Concucting surveys
and drilling two test holes has already cost vast sums of money. Many more
millicns of dollars will be spent in_the quest for oil in Northern Manitoba.
Why? Because the oil reserves already tapped cannot continue to meet the
ever increasing world demand for fuel.

It has been estimated that the world consumption of fuel will triple
by the end of this century. Atomic energy will no doubt meet some of this
need, but the traditional fuels will still have to provide the bulk of
the world's needs. So, to keep the wheels of industry turning, mx our
homes warm, our cars rumning, the search for oil will go on. ‘

As pressing as the world's need for fuel is, an oil find in Hudson
Bay would not necessarily result in wells going into production. Any
reservoirs of oil discovered will have to be extremely large before it
will become worthwhile to exploit them. The reason for this is the great
difficulty invelved in transporting oil from this remote region to the
industrialized areas of southern Canada. The most likely method of
accomplishing this would be the construction of a pipe line hundreds of
miles 1ong. This would cost millions and millions of dollars. Moving oil
out by tanker ship would be impractical because of the short navigation
period on the Bay and the great distances to major cities.

Nobody knows with certainty at this time how much - if any - oil
is contained in the limestone of the Hudson Bay area. The search will con-
tinue; however, spurred on by increasing world demand. More test wells will
be drilled. More surveys will be conducted. More money will be spent in

search of this valuable natural resource.



. The next few years should see us gain a .much clearer indication

of the potential for an oil industry in the Hudson Bay Region.

30
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ARCTIC OFFSHORE DRILLING

Most public attention on offshore
exploration for oil and gas in the Arctic
has been focused on the Beaufort Sea.
However, well-developed plans are also
underway for large-scale offshore
drilling operations in other parts of the
Arctic. (For information on offshore
drilling in the Beaufort Sea, see Northern
Perspectives, Vol. Il, No. 2.) This issue
of Northern Perspectives includes an
examination of offshore work in
three other separate regions: the Arctic
Islands; Hudson Bay; and Lancaster
Sound. The material is the product of
nearly a year’s research by Dr. Douglas
Pimlott and Dougald Brown. It is ex-
cerpted from a book on offshore devel-
opment in the North to be published by
CARC later this fall.

Arctic Islands

M ajor offshore drilling operations
over the next decade will not be
confined to the Beaufort Sea region.
Using quite different technology and
facing vastly different environmental
conditions, oil companies operating in
the companion “exploration play” in
the Arctic Archipelago also plan to
conduct extensive and widespread
offshore operations.

Led by Panarctic Qils, the 45 per cent
government-owned consortium which
operates exclusively in the High Arctic,
operators in this region have already
discovered far greater reserves of gas
than have thus far been found in the
Mackenzie Delta and Beaufort Sea. But

.in the main, firms operating in the re-

mote regions of the Arctic Islands have
escaped even the limited public concern
that has been focused on gperators in
the Delta region. And in spite of the
federal government's predominant in-

terest in Panarctic, the consortium’s
attitude to public disclosure of infor-
mation related to the environmental
aspects of its operations is no different
from any of its older and more estab-
lished counterparts in the oil industry.

By the estimate of Panarctic's own offi-
cials, 75 per cent of the oil and gas
potential of the Sverdrup Basin, the vast
sedimentary basin that underlies much
of the High Arctic, lies offshore. Even
outside the Sverdrup Basin, much of the
offshore area is covered by exploratory
permits and plans are now underway to
drill in Lancaster Sound and other areas
of the eastern Arctic Ocean. Significant-
ly, the offshore drilling memo presented
to Cabinet from DINA in July 1973
made only a passing reference to off-
shore drilling in the Sverdrup Basin
and other areas of the Arctic Archipelago
although the government officials who
sit on Panarctic's Board of Directors
must have known of the company's
plans to push into offshore regions. Nor
was the subject of drilling in these areas
ever considered at the Northern Canada
Offshore Drilling Meeting held in Ottawa
in December 1972.

The first public information of any sub-
stance on Panarctic's offshore ventures
did not surface until April 1, 1974,
with the announcement that the consort-
ium had been successful in finding gas
at its first offshore well, officially named
Panarctic Tenneco et al Hecla N-52
("Offshore Hecla”). Drilled from a
floating “ice island” 400 ft in diameter
and 17 ft. thick at the centre, Offshore
Hecla was a delineation well designed
to confirm the extension of the Hecla
gas field out under the ocean floor.
The well was located about 8 miles
from shore in Hecla and Griper Bay to
the west of the Sabine Peninsula of Mel-
ville Island. The Hecla field, which may
well be the largest reserve in the High
Arctic to date with more than 1 tcf of

gas, was discovered in 1972 and was
Panarctic's fourth major gas strike.
Prior to Offshore Hecla, one successful
delineation well (Panarctic Tenneco 1-
69) had already been drilled from a
sand spit three miles north of the dis-
covery well (Hecla F-62). To pin down
the exact dimensions of the field, further
offshore delineation wells may be drill-
ed as far as 30 to 40 miles out to sea.

The technology used in drilling from an
ice island was, according to Panarctic,
a logical extension of the technical
approach used the preceding winter
to drill four “stratigraphic holes’ directly
from the ice in Kristoffer Bay off Ellef
Rignes Island. These wells were shallow
probes (about 1,500 ft) drilled on 6 to
8 ft of ice and in water depths up to
290 ft. In addition to verifying the drill-
ing procedures their purpose was to
check the thickness of permafrost layers
in order to assist in the interpretation
of seismic data covering the area.
Although Panarctic has maintained
that these stratigraphic tests proved the
viability of drilling directly from the ice,
the Kristoffer Bay tests were not with-
out problems. At one of the Kristoffer
Bay sites, the drilling crew experienced
“loss of hole"” which caused them to
“skid” the entire rig. This problem was
apparently caused by operations on the
ocean floor associated with the instal-
lation of blow-out prevention equip-
ment during the drilling of the first
section of the test hole. As a result of
this problem and their belief that no
oil or gas would be found in the upper
sediments of Hecla and Griper Bay,
Panarctic engineers requested that they
be allowed not to use this equipment
during drilling of the surface hole at

Offshore Hecla. In fact, Panarctic
continued next page
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was even prepared to drill a prelimi-
nary stratigraphic hole to prove to the
government that no oil or gas would be
encountered in the first 500 feet and
thus that blow-out prevention equip-
ment would not be required during this
phase of drilling the delineation well.

The Offshore Hecla delineation well
presented engineering problems of a
much greater magnitude than the
stratigraphic tests on Kristoffer Bay.
Whereas the shallow stratigraphic holes
had been drilled by a light 150-ton rig,
Offshore Hecla required a much heavier
500-ton rig. To support the rig and
ancillary equipment, what was in effect
an ice-locked floe was used as the dril-
ling platform. This was built up to a
maximum depth of 17% ft by succes-
sive floodings. The thickness of the
resulting “ice island” reached its
maximum at the moonpool (where the
drill was lowered into the ocean) and
tapered off until, at the edge of the 400-
ft-diameter floe, it blended uniformly
with the surrounding 7%-ft thick sea
ice.

Clearly, much was riding on the outcome
of the Offshore Hecla well. In the eyes
of Panarctic, successful completion of
the well would vindicate several years
of research that had begun with ice
strength tests and the shallow strati-
graphic holes. The assumption was that
successful completion would suddenly
shift the ice-island technigue from the
frontiers of technology into the realm of
accepted and conventional engineering
practice. This assumption was clearly set
out in the company’s latest annual re-
port:

Panarctic has pioneered many
technological advances in Arctic
operations over the years but pro-
bably the most significant came in
1973. This was the adaptation of
conventional drilling rigs to off-
shore work using the strong Arctic
Ocean ice as a drilling platform....
The importance of this method is
that offshore drilling can be done in
the Arctic now for about one-quar-
ter the cost of employing other pro-
posed techniques which cannot be
available for another four or five
years...

According to the same annual report,
the next step in Panarctic's offshore
gameplan “will be to use the same 500-
ton rig for drilling 6,000-foot wildcats in
the Spring of 1975.” Panarctic has, in
fact, applied to use the same ice-island
technique again this winter at a well
designated as Jackson Bay G-16. Gov-
ernment officials — certainly those three
senior officials who sit on the Panarctic
Board — were well aware that the Hecla
offshore test was seen as a precedent for

an entire subsequent program of off-
shore drilling in the High Arctic. This
being the case, the Hecla operation
ought to have been subjected to an ex-
haustive review at least within govern-
ment circles, if not in the public sphere.
But that was not to be.

'no risk'

In its submission for approval-in-
principle from DINA, which was sub-
mitted in mid ‘73, Panarctic confi-
dently maintained that drilling the
offshore Hecla well would not constitute
a risk to the environment. On the basis
of its seismic and stratigraphic data,
which Panarctic claimed to have been
proven exceptionally accurate, the
company predicted that it would hit gas
sand at 3,000 ft. So strong was this
belief that the original submission in-
cluded a contingency plan for a gas spill
but none for an oil spill. Panarctic also
noted that formation pressures (which
had forced Imperial to discontinue
drilling on the artificial island Immerk)
were well known at Hecla.

An environmental impact assessment
prepared for Panarctic by F.F. Slaney,
a Vancouver consulting firm, outlined
the sequence of events in the case of
gas blow-out. It is worth taking a close
look at this study since assessments
along similar lines will no doubt be used
to support subsequent offshore opera-
tions in coming drilling seasons. Follow-
ing a gas blowout, the assessment pre-
dicted that gas would vent under high
pressure resulting in the rapid destruc-
tion of the ice platform and causing the
whole drilling rig to collapse and sink
to the ocean bottom. It was predicted
that about 50 million cu ft per day of
gas would escape to the surface.

The direct envionmental effects of such
a release of gas to the surrounding
waters would depend on the nature of
the impurities in the gas and particu-.
larly on the percentage of hydrogen
sulphide and hydrocarbons with high
molecular weight. Even in minute con-
centrations, these are highly toxic to
aquatic life. Panarctic’s data, however,
indicated that gas in the Hecla field
was very low in these impurities. In
such an accident, a further danger
would be posed by the loss of fuel,
drilling mud and other chemicals at
the well-site. Panarctic's initial con-
tingency plan did not include any
measures to deal with this problem
although this was later altered at the
request of the Department of Environ-
ment. The potential effects of the dis-
charge of large volumes of methane
gas into the atmosphere, burned or un-
burned, is unknown. Presumably,
Panarctic must have considerable data
on these matters as a result of the gas
blowouts at its King Christian and Drake
Point wells.

An oil blowout from any offshore well
drilled directly from the ice surface
poses far more serious environmental
hazards than a gas blowout. During all
the negotiations prior to the drilling of
Hecla, Panarctic took the position that
there was only the most remote chance
that the well would encounter oil. Such
a reassuring stance will be quite impos-
sible, however, when Panarctic uses the
ice-platform to drill wildcat wells in
coming seasons. Compared to a delinea-
tion well, a wildcat well poses several
additional unknowns to the driller;
there is far less certainty, if any, of the
depth of potential hydrocarbon-bearing
strata; there is less indication, if any,
of whether discoveries will be in the
form of oil or gas; and there is little
evidence, if any, to indicate the presence
of abnormal geostatic pressures.

The Arctic ice pack has been described as the most significant surface area of the
globe, for it controls the temperature of much of the Northern Hemisphere. lts
continued existence in unspoiled form is vital to all mankind. The single most
imminent threat to the Arctic at this time is the threat of a large oil spill...oil
would spread immediately beneath ice many feet thick; it would congeal and block
the breathing holes of the peculiar species of mammals that frequent the region: it
would destroy effectively the primary source of food for Eskimos and carnivorous
wildlife throughout an area of thousands of square miles; it would foul and destroy
the only known nesting area of several species of wild birds. Because of the minute
rate of hydrocarbon decomposition in frigid areas, the presence of any such oil must
be regarded as permanent. The disastrous consequences which the presence would
have on marine plankton, upon the process of oxygenation in the Arctic, and upon
other natural and vital processes of the biosphere, are incalcuable in their extent. .

Prime Minister Pierre Trudeau, April 15, 1970
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Panarctic's Hecla contingency plan re-
quired that oil from a possible blowout
be ignited as soon as possible. The plan

redicted that this could be done readily

p
‘oecause of the natural gas which would

be associated with the oil. However,
there is far from universal agreement
that igniting the oil would be possible.
Should oil vent from a number of frac-
tures rather than from the drill hole in
the formation, it might well be impossi-
ble to set it afire; secondly, it has been
suggested that it might be difficult to
keep the oil burning at the extremely
low temperatures common in the
Arctic winter, even though there might
be some gas present. Even success-
ful burning might pose problems. It
could, for example, result in premature
break-up of ice making it much more
difficult to prevent oil from spreading
throughout entire bodies of water
during the summer. But since there has
been no experience in cleaning up oil
discharged from offshore wells in
the Arctic, suffice to say that contin-
gency plans, and criticisms of them, are
of a highly speculative nature.

blowout hazards

The environmental hazards associated
with an oil blowout offshore would,
of course, be of an entirely different
magnitude than with an offshore gas
blowout. The environmental impact
assessment prepared for Panarctic
offered only a very general account —
and one that many scientists would
hotly dispute — of the potential effect
of an oil blowout on marine life:

“Lighter components will evaporate
if exposed to air but at a lower
rate in the Arctic because of cold
temperatures. Biodegradation due
to oxidation by bacteria, yeasts and
fungi would be limited and slow.
Water in oil emulsions could form
readily because of low tempera-
tures.

“Little can be documented about
effects on fish associated with oil
pollution in the High Arctic marine
environment. No oil has yet been
discovered near the site, thus the
possible chemical composition of
any oil is in the realm of specula-
tion. The species composition,
distribution, relative abundance,
and spawning and rearing areas of
fish inhabiting the Bay are un-
known. There is no doubt that a
major oil blowout would affect

. fish populations within the Bay

through direct physical effects, and
direct and indirect toxicity. The
area of impact would be relatively
small, however, given effective
containment and cleanup.

“An oil blowout would have serious
effect on both pelagic and benthic
invertebrates near the blowout
site. Many aromatic hydrocarbons
are toxic, and would in all proba-
bility have lethal and sub-lethal
effects on many organisms. Also,
there would be direct physical ef-
fects on those pelagic organisms
which come into contact with spill
by inhibiting locomotion and/
or preventing feeding. Similarly,
emulsification would occur and
heavier fractions would settle to
the bottom where benthic organisms
would be exposed to the same toxic
and physical conditions.

“Sea birds such as the eiders and
old squaw duck would be affected
by oil on any open water during
July, August and September. How-
ever, bird involvement should be
minimal because spill is unlikely
to approach shallow waters or
shorelines. Numbers are unknown.
A colony of brant near the southern
end of Hecla and Griper Bay would
not be affected. Chances of a slick
penetrating that distance through
the sea ice are remote.”

Unfortunately, Slaney’s entire assess-
ment was stated in the same general
terms. It is obvious that it was prepared
almost entirely on the basis of library
research. Considering that the assess-
ment was prepared for an operation
which obviously had a major objective
of testing the feasibility of ice-drilling
projects, it is a distressingly inade-
guate document. Slaney’s letter to Pan-
arctic accompanying the assessment
maintained that:

Even without a full complement
of environmental data specific
to the region the report represents
adequate assessment for the follow-
ing points:

1. the project would cause direct
environmental effects of only
minor nature if operations are
normal and environmental
safeguards fulfilled;

2. a monitoring program would
provide data for understanding
implications of ice drilling on
a larger scale;

3. effects of a natural gas blowout
would be minor;

4. an oil blowout would not have
extensive envirornmental con-
sequence when contained by
burning; the consequences of
an oil blowout would not in-
terfere with current resource
exploitation activities of native
people.

The Wild Well Relief
Contingency Plan submit-
ted by the company stated
quite flatly that it would
require close to a full year
to construct and drill
from a second ice-island
to close off a blowout.

It is difficult to understand the justifica-
tion for Slaney's conclusions about the
impact of oil and gas blowouts. What
justification is there for predicting a
“minor” impact when baseline data
on the area are almost completely
lacking? And the proviso on the impact
of an oil spill —that itwould be contained
by burning — is both crucial and
doubtful. Scientists within the Depart-
ment of Environment certainly took a
less benign view of the consequences
of an oil blowout. An internal degart-
mental report stated flatly that an oii
blowout at Hecla would be “an environ-
mental disaster of the highest magni-
tude”.

Tne inadequacy of the Slaney assess-
ment simply underscores existing
guestions about the present arrange-
ments under which assessments are
made. In this case, Panarctic undoubt-
edly established the terms of reference
and the cost limits of the Slaney study.
Certainly, it is difficult to understand
how scientists within the federal govern-
ment could arrive at such radically
different conclusions from those ex-
pressed in the Slaney report. At the very
least, the terms of reference for future
environmental assessments should be
stipulated by the Arctic Waters Oil and
Gas Advisory Committee.

'the next step'

Panarctic now plans to proceed with a
program of drilling wildcat offshore
wells using the same ice-island tech-
nique that was used to drill offshore
Hecla. The consortium’s latest annual
report explained that the “next step”
in Panarctic’'s offshore program will
be "to use the same 500-ton rig for
drilling 6,000-ft wildcats in the spring
of 1975”. According to this logic, the
success of offshore Hecla has created
an instant rationale and justification for
a whole series of subsequent offshore
wildcat wells. Although the petroleum
press called the Hecla operation “auspi-
ciously successful” there are a number
of constraints that may well limit the
future application of the ice-island

technique. The length of time required
continued next page
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to prepare the drill site results in a
compressed drilling season and will,
therefore, limit the number and depth
of future offshore wells. At Hecla,
flooding of the ice platform began in
early December, however drilling did
not begin until March 5. The outer limit
of the drilling season is about May 1.
Ice movement also. poses another limit-
ing factor. Since the drilling rig can
tolerate only a limited degree of lateral
movement (about 5 per cent of the water
depth at the drill site), future drilling
locations will be confined to areas of
relatively low ice movement. And while
movement of the ice platform was well
within tolerable limits at the Hecla site,
there is little data available for other
regions of the Arctic.

It is difficult to under-
stand the justification for
Slaney’s conclusions on
the impact of oil and gas
blowouts. What justifica-
tion is there for predicting
a “‘minor” impact when
baseline data on the area
is almost completely
lacking?

But perhaps the single most important
limiting factor in Panarctic's ice-plat-
form system is the length of time that
would be required to drill a relief well
in the case of a blowout. The Wild Well
Relief Contingency Plan submitted by
the company stated quite flatly that it
would require close to a full year to
construct and drill from a second ice-
island to close off a blowout. In light of
the government's own stand in the Beau-
fort Sea this would seem to be an unac-
ceptable risk. If two drilling vessels are
to be required in the Beaufort to over-
come this time-lag problem, why is it
acceptable to risk an unchecked blow-
out for a full year in the High Arctic?

The ice-island technique is not the end
of the technological road for drilling
offshore in the Arctic Islands. Panarctic
itself has acknowledged on a number of
occasions that other, perhaps safer,
drilling systems will be available for
use within a few years. The chief ad-
vantages of the present technique are
that it is cheap — about $2 million per
well — and that it can be used immedi-
ately. Despite the grave risks involved
in current and prospective operations,
Panarctic's major concern appears to
be to get on with the job as soon as
possible. And as the biggest shareholder
in the consortium, the government
does not seem inclined to disagree.

E

Lancaster Sound

ancaster Sound, one of the most

biologically productive regions in
the entire Arctic, is the most recent
offshore location to capture the atten-
tion of the oil industry. Even in the
Arctic, where great technological risks
seem commonplace, the proposal to drill
in Lancaster Sound has a science-fiction
aura about it. Submitted to DINA early
in 1974 by a firm called Norlands Petrol-
eum Ltd., the proposal outlined plans
to drill a wildcat well in 1975 in waters
more than 2,500 ft deep—deeper than
waters ever drilled in anywhere in the
world. Late in the summer, DINA gave
its approval-in-principle to the project.
To carry out this extraordinary venture,
Norlands proposes to use a drillship of
the Havdrill class, similar to the “Peli-
can” which has been operating off the
Labrador coast.

Lancaster Sound lies in the eastern end
of the Northwest Passage, between the
north end of Baffin Island and the south
side of Devon Island. Along with McClu-
re Strait and Viscount Melville Sound, it
forms the northern part of the Arctic
Lowlands geologic province, one of four
major geologic provinces occurring in
the Arctic Islands sedimentary area. Al-
though only sporadic information has
surfaced on the oil and gas potential of
the region, the activities of petroleum
firmsinthe area suggest thatexploration
prospects must be very enticing indeed.

The most active land holder in the
Northwest Passage is Magnorth Petrole-
um Ltd., which holds a total of 14.4
million acres in exploratory permits
in the Arctic Islands, most of it in the
Northwest Passage. In an arrangement
that is common among petroleum ex-
ploration firms, Magnorth is sloughing
off 25 per cent of its land interests to
Norlands in return for Norlands explora-
tion work on the Magnorth permit areas.
(This type of arrangement benefits
Magnorth by allowing the company to
meet the work obligations on its vast
permit areas.) The hidden link in the
corporate mosaic is Northern Natural

Gas Co. (Nebraska), an American gas
distributing company which owns
Norlands Petroleum and operates the
firm as its Canadian exploration arm.

In 1973, Magnorth and Norlands drew
up a five-year plan for exploration in the
Northwest Passage. The program was
originally estimated to cost $10 million
and, according to Oilweek, the original
arrangement included plans for test
drilling "“possibly as early as 1976".
By the end of the 1973 season, Mag-
north-Norlands had run seismic surveys
over more than 13,000 miles of the
Northwest Passage, including intensive
coverage of Lancaster Sound. It appears
that the 1973 seismic work pointed to
some exceedingly promising geological
structures in the Sound. In spite of the
extraordinary water depth, the short
drilling season and difficult ice condi-
tions, Norlands moved its drilling sched-
ule ahead by at least a full year, propos-
ing to DINA that drilling begin in 1975.
The Norlands drilling proposal presents
a classic case of the conflicts that arise
in the North between resource develop-
ment, environmental protection and na-
tive resource use. The Lancaster Sound
area is one of the relatively few pockets
in the entire Arctic which supports a
very rich and varied ecosystem. In Arctic
terms, the Sound region is teeming with
life—marine mammals, fish, and sea
birds. So significant is it, in fact, that the
Canadian Committee of the Interna-
tional Biological Programme has pro-
posed that the Sound be established as
a major ecological preserve. Bylot Is-
land, at the southeast end of Lancaster
Sound has already been designated as a
migratory bird and waterfowl sanctuary.
Bylot Island, one of the best-studied
areas within the Sound, offers an excel-
lent example of the wildlife resources
that inhabit the region. The western side
of the island contains a critical nesting
area for Greater Snow Geese for almost
one-third of the world population of the
species. Huge colonies of cliff-nesting
sea birds such as Murres, Kittiwakes and
Guillemots are located on several of
the capes and cliffs. Polar bear denning
sites have been confirmed at Cape
Coutts and several other locations and
thousands of Harp Seals, Narwhal, and
other marine mammals migrate through
the inshore marine areas. One of the

A large oil spill in Lancas-
ter Sound could have a
catastrophic effect on

what is quite possibly .

the most important
marine ecosystem in the
entire eastern Arctic.




! few detailed population appraisals,
: conducted in 1957, revealed that ap-
! proximately 400,000 pairs of thick-
f billed Murres were nesting in only one
| .of several colonies at Cape Hay.
I
| A recital of wildlife resources in the
t western part of Lancaster Sound is no
; less impressive. Large populations of
; Eider Ducks, Block Brant and other
| species are found in the wet river valleys
; of coastal areas. These same parts sup-
: port large numbers of Harp, Ringed and
r Square Flipper Seals, herds of Wal-
rus, Narwhal, Beluga and good popula-
: tions of Polar Bears, as well as large
‘ colonies of cliff-dwelling Fulmars,
!k, Murres, Kittiwakes, Guillemots and
j Gulls.
|
1

A large oil spill could have a cata-
strophic effect on what is quite possibly
the most important marine ecosystem
in the entire eastern Arctic, to say noth-
ing of its impact on the resources used
by the Inuit of Pond Inlet, Arctic Bay
and Resolute Bay. Despite widespread

fears among biologists of just such a
catastrophe, neither Norlands or DINA
will release the blowout contingency
plans that were part of Norlands' 800-
odd-page application. The application
included engineering feasibility studies
prepared by Westburne Engineering of
Calgary and an environmental im-
pact assessment prepared by F.F.
Slaney of Vancouver. What little is
known about Norlands' contingency
plans is hardly reassuring. In the event
of a blowout, Norlands has apparently
reached an agreement with the opera-
tors of the Pelican drillship that calls
for the Pelican to leave its drilling loca-
tion off the coast of Labrador and drill
a relief well in Lancaster Sound. But
neither ship will be capable of opera-
ting in the Sound beyond the short
period of open water which normally
extends from 60 to 90 days. And of
course, there is always the bleak truth
that no technology has yet been devel-
oped for cleaning up oil spills which
could begin to cope with a blowout in
the Sound. |

The waters of the Canadian Arctic
Archipelago constitute a network
of shallow channels containing 16
major passages. Circulation is
weak with dominant movement
easterly through the Barrow
Strait-Lancaster Sound Passage.
Added to the relatively limited
movements of waters through the
passages of the Archipelago is the
fact that the total arctic island
coastline is estimated to be 43,000
km, approximately 2,200 km
greater in length than the circum-
ference of the earth. This means
that any major accumulation of
pollutants in the Arctic Ocean,
with a limited opportunity for
movement out of the area by
oceanic currents, has the potential
of influencing a very great length
of coastline.
E.B. Peterson
L.C. Bliss
Le Havre conference

L
#
|
l Magnorth permit holdings
I
|

Banks Island

{ Beaufort
A Sea

B

ARCTIC OCEAN

Victoria Island

Ellesmere |.

Axel Heiberg 1.

Devon Island

Baftin Island




Hudson Bay

nlike the offshore areas of the

Beaufort Sea and the Arctic Islands,
Hudson Bay is not regarded by the oil
industry as a major “exploration play”.
Although more than 38 million acres
offshore are under exploratory permit,
the sedimentary basins underlying the
Bay are still largely a mystery to petro-
leum geologists. But ironically, it was
here that the first Canadian offshore
well in arctic or sub-arctic waters was
drilled. It was an incident that both
the industry and the government wouid
prefer to forget and one that now stands
in sharp relief to confident expressions
of reassurance about large-scale off-
shore operations in the North.

The well was drilled by Aquitaine Co.
of Canada in 1969 and ended in near-
disaster when the drilling rig “lost hole”
and sustained $400,000 damage in a
severe storm. Aquitaine has returned to
the Bay this summer with a new semi-
submersible drilling system — the first
of its type to be used in Arctic waters—
to plug the unfinished 1969 hole and
drill two new wildcat wells.

Although a total of 625 exploratory
permits are held in the Bay, more
than half of the total acreage under
permit is held by only four companies:
Atlantic Richfield (12 million acres);
Aquitaine (4.3 million acres); Sunlite
Land Ltd. (3.6 million acres); and Sei-
bens Oil and Gas (1.8 million acres).
The acquisition of acreage reached a
peak in 1968; since then, it has declined
steadily as the companies have diverted
their exploration funds to regions with
more immediate promise. The Hudson
Bay Basin, which includes both the
offshore areas and the adjacent onshore
Hudson Bay Lowlands, has not been
extensively explored although the most
extensive seismic survey yet — some
5,000 miles —.i led for the 1974
summe recent review of ex-
ploration prospects in Oilweek offered
this appraisal:
The hydrocarbon prospects are con-
sidered excellent by many and
‘dicey’ by some. It is a new ball-
game and information is scanty.
The best and most positive data
is held by land-owners and they're
not particularly anxious to develop
increased competition through
disclosure at this time.

Despite the paucity of published infor-
mation, the magazine's editors man-
aged an upbeat conclusion. The Bay,
they said, "shakes up as a pretty potent
energy cocktail”. Potent or not, Hudson
Bay poses some formidable challenges
to drillers. In spite of its “southern”
location, the region is remote and logis-
tic support is probably poorer than in
any other part of the Arctic. The physical
environment of the Bay, while not as
harsh as the Beaufort Sea, does pose
major risks to any drilling operation, as
Aquitaine discovered five years ago. Re-
liable meteorological and oceanographic
forecasts are non-existent. In the middle
of the Bay, drillers must also contend
with shifting summer pack ice. Aqui-
taine’'s exposure in 1969 to these off-
shore conditions led to a re-evaluation
on the part of both the company and
government officials of the type of drill-
ing equipment that would be needed for
future work in the Bay.

The official name for Aquitaine’s first
well was “Aquitaine et al Hudson-
Walrus 71”. Application to drill the well
was submitted by the company in the
spring of 1969 and approved by offi-
cials of the Resource Management and

- Conservation Branch of the Depart-

ment of Energy, Mines and Resources
(EMR).* The drilling vessel chosen by
Aquitaine for the Walrus operation was
the WODECO Il a barge-type rig that

had spent most of its drilling life off
the coast of California. But, the WODE-
CO Il had also drilled in Cook Inlet
off the coast of southern Alaska and
its crew thus regarded as “experienced
in Arctic operations”. This was an im-
portant factor in EMR's decision to ap-
prove Aquitaine's application although
subsequent events revealed that condi-
tions in Cook Inlet are in no way com-
parable to the more difficult conditions
facing operators in Hudson Bay. In spite
of this, the DINA offshore drilling
memorandum to Cabinet three years
later blithely attempted to compare con-
ditions in Cook Inlet to conditions in the
Beaufort Sea, conditions that are even
more harsh than Hudson Bay). Early
in the summer of 1969, the WODECO |1

*Offshore drilling in both Hudson Bay
armd Hudson Strait falls within the
jurisdiction of the Department of Ener-
gy, Mines and Resources (EMR). This
department administers the Canada Oil
and Gas Land Regulations and the Oil
and Gas Production and Conservation
Act in waters off the east and west
coasts and in Hudson Bay and Hudson
Strait. The Department of Indian and
Northern Affairs administers the same
legislation and has jurisdiction over
offshore operations in the rest of the
Arctic, including Davis Strait and Baffin
Bay.

hesterfield Inlet

HUDSON BAY

Eskimo Point
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Aquitaine Walrus (1969)
* . Polar Bear (1974)
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« Narwhal No.1 (1974)




rig was towed down the California
coast, through the Panama Canal, up
the east coast of North America and into

udson Bay via Hudson Strait. Normal-
ly, the ice-free “drilling window” in the
Bay is about three months, from late Ju-
ly through most of October, depending
primarily on ice conditions in Hudson
Strait, the only access route to the Bay.
With icebreaker support, it is estimated
that the drilling season could be ex-
tended to about 120 days.

Aquitaine did not get a good start in
1969. Although the company had hoped
to begin drilling earlier, the Walrus well
was not spudded until August 7 due to
the slow break-up of ice at the well
location (58 N, 87W). The operation also
ended prematurely on October 16 when
the well had been drilled to a depth
of only 3,926 ft. In a press release
shortly afterward, the company gave its
explanation for the sudden cessation of
drilling:
Decision to suspend the well was
made in anticipation of the seasonal
build-up of ice in Hudson Strait
which would impede removal of
equipment from the Bay ... Late
departure of ice from the location
prevented spudding before August
7 and wave and weather conditions
were causes of difficulty through-
out the drilling operation.

At best, this was a rather bland descrip-
tion of the difficulties encountered
during the operation. In an official
abandonment report submitted to
EMR, Aguitaine gave quite a different
account of the events which led to sus-
pension of drilling:
Due to very severe weather condi-
tions, the connection between
the drilling vessel and the well
was /ost October 16. Because of
severe damage to the equipment
and the necessity to leave the Bay
before the Straits were closed by
ice, it was impossible to resume
operations and plug the well in a
conventional manner.

The storm that ended the Walrus opera-
tion was accompanied by waves of up
to 9 metres and winds that gusted up
to 70 knots, not unlike the storm condi-
tions that are prevalent on the Beaufort
Sea during late summer and early
autumn. The storm struck without any
warning or advance forecast. As it
gained in intensity, all unnecessary
personnel were evacuated to Churchill.
A subsequent memorandum submitted

qo EMR and containing excerpts from

he log of the project manager for the
drilling contractor, Western Offshore
Drilling and Exploration Co., provides
a vivid picture of events at the height
of the storm:

7
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In the past few years, there has been a large influx of mineral and oil exploration
into the Canadian Arctic and still more exploratory activities are coming into
existence. Due to the fact that seismic programs and off-shore drilling are now
being effected in and on Hudson Bay, the Inuit people feel that the danger to the
wildlife and the sea animals has increased tremendously: therefore, some measures
of control over the exploration companies should be imposed in consultation
with the Inuit people. Specifically, the people of Chesterfield Infet, are opposed
to any seismic activity and off-shore drilling in and on the Hudson Bay since it
would greatly affect the sea animals, not only around the immediate area of ex-
ploration but within the waters of Hudson Bay. Should there be a discovery of oil
under the Bay, there is a great danger of oil spillage or leakage which may float
up from the bottom of the Bay and due to sea currents may surface miles away and
may not be discovered until enormous amounts of damage have already occurred.
An example of oil in the sea and its effects an sea animals was experienced at
Chesterfield about a year ago. There was a leak in one of the bulk fuel tanks and
during the spring thaw run-off, the oil floated down into Mission Lake and via a
small creek, ended out on Spurrell Bay at the mouth of Chesterfield Inlet. Through-
out the summer, there were no fish in Spurrell Bay and seals could only be caught
far away from their normal habitat around Spurrell Bay.

Chesterfield Inlet, public statement, April 29, 1974

fre == s

1200 hrs: Winds changing to NW
and gusting to 60 knots. Travelling
blocs tore guidance system loose.
Blocks were dropped to rig floor.
28 stands drill pipe broke loose
from lashing, tearing out racking
fingers and boards, breaking and
bending girders and braces. Noise
was terrible. Rig floor has suffered
much damage. Vessel motion still
severe.

In fact, the WODECO I rig had been
plagued with problems from the begin-
ning cf the operation*. A former Aqui-
taine official later reported that the rig
had been subjected to "bothersome”
movements because the wave period of
the drilling vessel was discovered to
be the same as that prevalent on Hudson
Bay. Reporting on the Walrus opera-
tion, Oilweek noted that “at that time
(1969), little was known about waves,
currents, and weather patterns in the
area”. According to an official at EMR,
it was believed at the time of the appli-
cation that the company’s previous
geophysical work in the Bay would have
given Aquitaine adequate foreknowl-
edge of some of these problems.

In retrospect, the Walrus incident ap-
pears to have been a case of proceeding
by trial and error. Neither the company
or EMR had any real appreciation of
physical conditions in the Bay. At the
time, the staff of the Energy Conserva-
tion Branch responsible for granting
the drilling authority was far too small
to conduct a thorough assessment and
other government agencies were given
little, if any, opportunity to review
Aquitaine's plans. According to depart-

*Two years later, the ill-fated WODECO
Il rig was destroyed in a blowout and
fire in the offshore waters of Peru. The
§4 million disaster took 7 lives.

mental procedure at the time, all off-
shore proposals were to have been
sent to a number of federal agencies for
review and comment, including the De-
partment of National Defence, .the
Ministry of Transport, the National
Research Council, and the Department
of Fisheries and Forestry (the forerunner
to the Department of Environment).
It appears, however, that Aquitaine's
proposal was never forwarded to Fish-
eries and Forestry. A letter from the
Resource Management and Conserva-
tion Branch to Aquitaine requesting
that the company send a copy of its
proposal to Fisheries and Forestry
appears in the files with the comment
“never sent”. In any case, the drilling
application submitted by Aquitaine did
not include supporting environmental
data, documentation of environmental
research, or contingency plans in the
event of a blow-out. No federal studies
on possible environmental effects were
undertaken either prior to or concurrent
with the drilling program. Had an acci-
dent occurred late in the “drilling
window”, it would have been impossible
to drill a relief well until the following
season when equipment could again
be moved through the Hudson Strait.
Had the Walrus well been “kicking”
(actively encountering an oil pool)
at the time of the Oct. 16 storm, the pos-
sibility of a blowout would have been
dimost certain. Although the drill did
encounter some trace findings of hy-
drocarbons, there has been no evidence
of oil seeps during the five years the well
was left unplugged.

Since 1970, it has been common knowl-
edge that Aquitaine would return to
the Bay to complete plugging the Walrus
hole as well as to drill new wildcats.
But in spite of the apparent lessons of
the 1969 drilling fiasco, the administra-

tive machinery for assessment once
continued nexf page




8

again seemed unable to keep pace
with events. On May 22, 1974, Aquitaine
officials met with officials of EMR to
outline the final details of their applica-
tion for a drilling permit under the Oil
and Gas Conservation Act. By the time
of this meeting, however, there was
no doubt that Aquitaine would indeed
be drilling in Hudson Bay in the summer
of 1974 since “program approval”
(equivalent to approval-in-principle)
had already been granted at an earlier
date. At the May 22 meeting Aquitaine
outlined the final details of its plan to
use a semi-submersible rig — the Pen-
tagone P-B2— in the 1974 drilling pro-
gram, the first use of semi-submersible
technology in Arctic waters. The rig was
to be towed off its location in the North
Sea early in June, arrive at Cape Chidley
early in July and receive icebreaker
support through the Strait and into
Hudson Bay where it was scheduled to
begin operations in late July. The
current drilling program will be a far
more costly effort than the earlier
Walrus venture. For a price of $12
million, Aquitaine hopes to drill two
alls — Narwhal No. 1, 185 miles south-
7 of the original Walrus well and
Potar Bear, 15 miles to the east of Wal-
rus. The designation of the Narwhal
well no doubt belies plans for future
years. Working interest in the program
is divided among four firms, Aquitaine
having a 26.3 per cent interest in the
venture; Shell Canada Ltd. 60.5 per cent,
Petrofina Canada Ltd., 6.6 per cent and
Sogepet, 6.6 per cent.

By any standard, semi-submersibles of
the Pentagone type are impressive
machines — “the Cadillacs of the off-
shore drilling business”, in the words
of one official. The P-82 is 325 ft long,
338 ft wide and 134 ft high to its upper
deck. The rig has been ice-reinforced
and is able to break new ice up to one
ft in depth and is reported able to with-
stand contact with small ice floes.
Aquitaine had originally ordered the
rig in 1970 in anticipation of drilling
during the 1973 season, but due to
an EMR policy that no rig be allowed
to drill its inaugural well in waters under
EMR jurisdiction, it was sentto the North
Sea until the start of the 1974 summer
drilling season.

By the time the Department of Environ-
mentbecameinvolved in the assessment
process, the drilling program had been
set in all but the smallest of details.
Confronted with this fait accompli,
the department once again found itself
on the defensive, as it has on so many
other offshore questions. The material
forwarded to DOE was too little and too
late.

Clearly, Aquitaine did not regard en-
vironmental assessment as a crucial

or deciding factor in its application for
a drilling permit. As though to under-
score its indifference to the whole
matter of environmental assessment, its
submission to DOE did not include even
a contingency plan to deal with an oil
spill. The assessment did not outline
any provisions for securing a rig to drill
a relief well in the event of a blowout,
nor even any indication of how quickly
a blowout might be dealt with. Nor
did the assessment offer any clues as
to how adverse weather conditions
might affect any relief operations.
In spite of the Walrus episode in 1969,
Aquitaine’s assessment conveniently
omitted any reference to the factors
that led to the improper abandonment
of the Walrus well although one of the
major objectives of the 1974 program is
to complete that hole in a proper fash-
ion. Perhaps most amazing was the com-
pany’s assertion that winds in the Bay
are “light but steady"! One wonders if
those are the same light but steady
winds that caused $400,000 damage to
the WODECO |l rig? In fact, records
from the Churchill weather station
indicate that in September, the station
experiences the highest mean wind
speed of any weather station in Canada.

Aquitaine’s drilling program had been
five years in the planning, but officials
in Environment Canada had time only
to give the Aquitaine assessment a
cursory review and prepare a short
statement reflecting the department's
concerns about the drilling venture
before events began closing in. By
late June, only a few weeks after DOE
had received the assessment, the Pen-
tagone rig was ready to move from the
North Sea to Hudson Bay to begin
drilling. To delay the start of drilling
would cost Aguitaine and its partners
millions of dollars, a predicament that
would be unacceptable to both the com-
pany and EMR.

On July 5, officials of EMR and DOE
met to discuss the environmental
implications of the program. EMR
agreed to incorporate four suggested
conditions in the drilling permit issued
to Aquitaine, including a request for
clarification of contingency procedures,
a requirement for studies of the effects
of drilling on aquatic life, a request for
data on weather conditions, and re-
strictions on the discharge of liquid
wastes from the drilling rig.

In the light of DOE’s own statement of
its concerns about the drilling program,
the four conditions are indeed a modest
response to the Aquitaine program. In
the statement, entitled “DOE Environ-
mental Concerns”, departmental offi-
cials had concluded that:

The magnitude and duration of

the effects of a major oil spill are

expected to be beyond compensa-
tion due to the sensitivity and slow
rate of recovery of northern eco-
systems. An oil spill or oil blowout
could contaminate vast areas of
shoreline in Hudson Bay, and be-
cause of the emulsification of oil
in cold water, large areas of bottom
could be disrupted. Oil on the sur-
face could have extremely adverse
effects on the sea bird populations
by either directly killing them by
coating with oil and destroying
the insulating properties of the
feathers or by ruining the birds’
food supply and eliminating them
by starvation. Qil spills could be
deleterious to the marine mammals
and oil-in-water emulsives could
prove extremely lethal to fish and
fish food organisms. Of major
importance are the ringed seal,
walrus and beluga. The result of
such damage could affect the re-
source base available for native
people’s use.

The DOE statement also made clear
that Aquitaine’s 1974 drilling venture,
no less that the 1969 fiasco, is a matter
of technological trial-and-error:
In the offshore the possible effects
of the physical environment on
the drilling system constitute one
of the principal risks in such an
enterprise. ..Wind and wave fore-
casting services in Hudson Bay
are non-existent. If various aspects
of the operation depend on advance
notice of critical values of wave
heights, the lack of such a service
may pose an unacceptable risk.

On July 22, Oilweek reported that the
Pentagone rig was waiting in Hudson
strait until the ice cleared from the Bay.
On Aug. 5, it was reported that the rig
had anchored at the Narwhal well

location and was preparing to drill.
u
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IN}EKDEPARTMENTAL MEMORANDUM

O Mr. J. S Hoper,

PROVINCE Directaor of Mines
v e REEEERY QL MANSS
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river, covered, howevar, by“another'EOO fh. F overhul aen,':%tﬁchurchill’there'

is an inlizr of Prscambrian sediments derived frcm grani%ic mater*al; hanea
o

ios thin to zero here and it wvould

0

eem posaible toat athar Pre-

ow depths and conld bz revenled by

geophycical methods., However, drilling costs would practically mmle outb
effective explorabion east of the railuay lire st present,
The approach used by Comineco e date In exploving nerth of ILake Winnipeg
has been (i) conbined seromas/EY (Input), (11} ground E¥M (Turan) and (13i)
diamond drilling to intersect Precambrian ab depths of 150 to BGL fte TInpuh and

M techniguas, including AFMAG and VILF, are beirz constantly improved, and

i Ly L

theoretically can produce data from someuhat decepe

*3

levels; sensitivity
decreases rapldly with depth however and figures of 1,000 ft. or more are atb
present mainly of academic interest, since the data would gensrally be teoo vague
to Justily deep drilling, except under special cirecumstances such as the tracing
of & known, rich ore-zone from a Frecambrian surface benesth a Palzeozoile
entact, This is in-fagéfthe position north of Tske Winnipég;,whare & projEjtioﬁ
of the Ynowvn Setting Take ore-zone beneath the Palaeozoid is indicated (though
not yet proved) by the seromagnetic trends.

The N5 extension of the WNickel Bslt structures a2re less definite; in
fact the seromagnetic and geological maps indicate that the ¥E trends swing

east-west somewhere in the vicinity of 56°, as reflected by the Fox River
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greenstone belt., This means that an extended exploration orogramme

mist commence west of the Palacozoics in order te pick up any favourable

throvghgoing structures that couwlid be traced wnder the Paloeonoics. IF

5

and when a breakthrough is made in this area, it is coz“rivab1, that exe-
. nlorntwon programmes similar to that of Cominco mic h+ c}a)t(-?]l"' to fallow

ﬁhro1nn towards tq~ lire of rail, - Rast of the rajluav

v, however, -barring
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" Hudson Bay summer drilling program' i

successfully completed by Aquitaine

By ERIK V. PETERSEN
Exploration Editor

In a race with closing ice conditions,
two of the world’s most powerful
. workboats are towing the Pentagone-82
‘rig from Hudson Bay toward Hudson
Strait to deliver the semi-submersible to

" the Oceanic Tug. a deepsea vessel that

will take the rig back to the UK sector
of the North Sea. When the rig passes
Cape Chidley, or 64°W_ it is released as
a responsibility of Aquitaine Company
of Canada Ltd. \
The Pentagone has completed a
successful season in the bay, over-

coming many obstacles to finish a $14.5
million program that completed two
wildcats and cleaned up and plugged the

Walrus A-71 test drilled in 1969, [t was
left incomplete as the first dritling vessel
in Hudson Buay was chased off the hole
by weather.

L.ast week. the Pentagone was
logging the Polar Bear C-11 wildcat
completed at 5,170 feet. It had to
recover the stack, and anchors by Oct.
20th and heud for Cupe Chidley, aim-
ing at release date of Nov. 3.

Both wells are tight. It is known the
first hole Agquitaine et al Narwhal
South was located on a seismic anoma-
ly, hitting basement at 4,341 feet.
Whether or not shows were encountered
is not known. The Watrus well was left
incomplete at 3,926 feet in 1969 and it
did not hit basement but apparently
contained some hydrocarbon shows. It
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could not be completed this season .
because the old vertical stack was not *

deemed safe enough. On all three wells
in the bay, drillers have experienced,

problems with high pressure calcium:

chloride water in the upper part of the

holes. The same conditicn was foundon

the wells drilled on shore. There was
potential leaking at the top of the
Walrus casing, but in an extensive diver
operation, il was cleaned up and
plugged. :

The Polar Bear C-11 well was hitting
hard formations toward the bottom of
the hole, making about 250 feet per day.
Whether it actually hit basement as
originally planned, (arcund 5,400 feet),

or whether it stopped short because the

rig had to get out of the bay (unless it
was going to be ice-logged for the entire
winter at an added cost of $7 million)
isn’t yet known. Nor did Aquitaine tatk
about any shows, although its proximity
to Walrus suggests there probably were
some.

© The play in the old cratonic basin is a
controversial one. Considered one of
the last virgin basins within close reach
of major Canadian markets, Aquitaine
and partners Shell, Petrofina, Arco
and EIf Sogepet, are bullish about the
prospects, but other explorationists
show a bearish attitude ruling out
possibility of major production to offset
expensive driiling and production. But
Jaques Payan, Aaquitaine president,

does not rule out elephants. “We could
" he said. At the same -~

hit the big ones,’
time, with some humor, he quipped,
“it’s. a cheap lottery ticket!”™ The
program accounts for only a tenth of
Aquitaine’s exploration budget, and is
deemed a worthwhile risk.

The cost of the program is being
spread over several years although that
wasn’t done altogether by plan,
Aquitaine wanted to start drlllmg last
year. The Pentagone-82, built in Texas
embodying special design modifications
for the planned Hudson Bay program
was originally promised for delivery in
December 1972, but was not com-
missioned until September 1973,

making this past season the first umc u
could get to the short summer season in
the bay.

Otlweek October 21/74
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whether it will be back next vearis a
. moat- point. The final decision will be
made by the operator and partners early
in November. With the new data, in-
cluding sedimentation thickness, ac-
-"quired this year, Aquitaine will likely
want time to re-evaluate the already
considerable seismic from the basin
This year, three seismic vessels operated
in the bay. CGG™s Arctic Orion, Ken-
ling’s Thomrmn and Sheil’s Hans
Egede. “*We have increased our
knowledge tremendously,” said Gerard
_Kuhn de Chizelle, operations manager
“ramrodding the Hudson Bay
9peralmns

The bottleneck of the operation is
: . Hudson Strait and is a matter of access.
This vear it took 25 days to get from
Cape Chidley to the first location with
the rig held up by ice, delaying
operations by at least two weeks and
putting pressure on the completion of
the last well and escape from the area
before the Strait closes up. This situa-
tion dictated an insurance premium at
about $2.5 million with Lloyds of Lon-
don.

At the entry to the Strait Pentagone
.sut on the northern shoreline waiting for
a breach in ice caused by prevailing
winds. The winds shifted, opening up

“ the southern shore instead. and the
' icebreaker — Labrador — cut a swath
through the pack enabling the rig to
reach the southern opening. It was
being towed at a conservative speed
of three knots, using its rear thrusters of

: .« 2,000 hp each to negotiate around

heavier floes, The five pontoons had
been ice reinforced with this operation
in mind.

Towing the rig, owned by Sea and
Land Dritlling Contractors Inc., sub-
* sidiary of Forex-Neptune, were two
Tidewaler workboats from Dundee,
Scotland, the Supreme Tide and Giant
Tide. These 218 foot vessels are each
powered by four diesels giving a total of
10,340 hp per boat, by far the most
powerful workboats in the world. A
third Canadian workboat assisted in
. drilling operations, the Federal 6 out of
Halifax.

During actual drilling, Aquitaine was
faced with major logistics problems.
The rig had left the North Sea complete
with valuable deck cargo of 1,500 tons
of driltstring and collars. Conoco,
which had operated with rig, also
supplied the lirst 30 and 20-inch casing
and the stack so drilling could begin

14

immediately. The rig will 'carrv similar
equipment back to the North "Sea, 's0
Conoco can resume drlllmg nmmcd1ate-
ly.

All other working materials came
fram Cuanada and USA, mud and ce-
ment products from Canada and subsea
equipment from the USA. Aquitaine

“opened an office in Churchill and ‘a'

outlying base at Pen Island. The only
access to Churchill is through CNR and
it tock un average of two weeks to ship
cargo from Calgary. At one point a
train with cement cars was derailed and
the operator was scrambling for alter-
nale sources. Another time rig was held
up for 24 hours waiting for mud
produels

The first week wus truly hairy,
however. One of the Tidewater vessels
had made its maiden voyage from
Norwiay to Hudson Bay and during
initial operations it was discovered that
a valve had been reversed so it was
pumping cement instead of barite and
vice versa. Then intially, there was no

: hole:was made usmg sea walce*‘Thcn
“the. supph DC 3 taxlmg at,Pen%-lsland H

:causmg plane to sland on, its nose, s -

-‘squabbles would erupt in Lrue Europeaﬁ‘.‘ :
* tradition. . Commumcauons wwere at (‘5 s L

K The crew "'represenled anﬁ'mter-

vilr
11"‘\

L4
s
mud avallable and the start of &he ﬁrst » Moyl ;

%55%'?

airstrip stuck”a wheel into soft"groundi :{2_ hY
&
crumbling‘a propellor and a new prop, &

had to be ah1pped in. All of thls madea P
the first week of operatlons memorableﬁ : "’ i
for the opcrato;,who had },spent twb, %‘[ _
years plannmg a’smooth operdtmn i+ h, i‘"{@
nauonal m:xture of, Scots, krgnch Ger-; % 5‘ £
mans and Cadnadians, and occassmna]ly kS

times a- problem, but a too]push “said, . ~~
“ns amazing’ how ‘fmckly everybody
could pick up some ofi the basics in thc i
two  working - Ianguages, whlch wereé’?xt&,
French and [ngl::.h e ‘?‘, w1 p
Talking [0 Scomsh seamen;kon lhe rtg 1,*
and the workhoats, O:lweek learned the «"x‘:
crews were dctually‘lookmg forward 16
a North Sea winter! [1 wou]d be stormy, ‘
but less cold.” - RIS R
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Giant Tide workboat approaching Pentagone 82 in Hudson Bay.
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’Speclal to The Globe and ‘\iall . maximum of 5 pedeenil af
:\CALGARY ‘= . Drilling of ‘over-all inferest in.the pro- * -
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15,

L8,
19.

210,

21.
22,
23,
24.

235.
26,

27.

28,
30.
3k
32.
33.

Lochiel Exploration Lid.
Sitebens Ol & as Lid.

Hudsen’s Bay Ol and Gas
Company Limited

Hanger Oil {Canada) Limited

How Valley Induostries Led,

Canadian Superior Oil [rd.

Baw Valley industries Ltd.

Canada Geothermal Ol Led.
Buw Vailey Industries Ltd.

Western Decaltu Petroleum
Limited

Ferrol il & Gas Company,
Limited (The)

Petrorep (Canada) Ltd.

Corexcal, [ne,

Ulster Oil Enterprises Letd.
Ranger Oil (Canada) Limited
Canadian Homestead Oils Limi

Shell Canada Limited
Shell Explorer Limited

P Expluration Canada Led.
Supertest Investments and
Petroleum Limited

Total Petroleum {North
America) Lid.

Amerada Minerals Corporation
of Canada Ltd.

Eastcan Fxploration Ltd.

Aquitaine Company of
Canada Lid.

AGIP Canada Lid.

Sunoce E & P Limited

Gulf il Canada Limited

Gulf 0il Canada Limited

Shenandnah Oil North
America 1.ad,

10%
57%

255

13

2/3

as%
5%

25%
25%

ted

50%
50%

50%

50%

5.00%

16.67%
28.33%

13.33¢
10.00%
10,007
16.67%

Amoco Canada Petroleum Company

Led.

Lochiel Exploration Ltd.
Texaco Exploration Canada Lt

507
d. 50%

Canadian Industrial Gas & il Ltd.

Mobil Oil Canada, Ltd,
Aci‘uiiaine Company of Canada
td.

Bow Valley Industries Ltd.

Troy Oils Ltd,

Solar Energy Resources

Michigan Wisconsin Pipeline
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Armerican Natural Gas
Peoduction Company

Mobil Gil Canada, 1.td,
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Star Oil & Gas Ltd.
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Wainoco Oil Ltd.
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12-1/2%
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7%
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Texaco Fxploration Canada Ltd.
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CNG Development Company Ltd. 124%

Paddon Hughes Development Co.
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Atalntic Richfield Canada Litg. 52.6%
Aguitaine Company of

Canada Lid, 26.3%
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Sogepet Limited 6.6%

quitaine Company of Canada Led.

58,

59.
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61,
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Kestrel Exploration Limited

Pan Ocean Oil (Canada) Ltd. 45%
Pevio Oils Ltd, 18%
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Worldwide Fnergy Company Ltd.
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Aquitaine Company of Canada
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Pentagone semi-submersible was ideal
for short, stormy Hudson Bay season

By ERIK V. PETERSEN,
Exploration Editor

Units of the Pentagone series no longer
are the biggest semi-submersible rigs in

operation but they are still considered

the most stable drilling platforms afloat

by virtue of the five-column-pontoon
design. More stable than tripods or
quadropods, a4 Pentagone is particularly
more stable than the biggest semi-subs
even though they feature six to eight
columns.

The multi-column designs terminute
in two pontoons which, however lurge,
can convert the biggest rigs into giant
rocking chairs. The stability of the
quinto-pod was a prime reuson that

When drilling, the P-82 is ballasted 10
a draft of 22 metres at which point its
gross tonnage reaches 19,338 metnc
tons. In towing configuration, draft is
reduced to 7' metres.

Reviewing the Hudson Bay perfor-
mance. Gerard Kuehn de Chizelle.
drilting specialist on loan from
Aquitaine’s Paris office, said the only
major improvement needed to make a
rig ideal for the short Hudson Bay
season, would have been dynamic
positioning. “We lost too much time in
anchoring. The added cost of dvnamic

Aquitaine Co. of Canada Ltd. picked
the Pentagone P-82 for operation in
Hudson Buy. The choice was made on
the basis of experience with the ilt-futed
drilling barge Wodeco Il which was
blown ofT the first hole punched in the
bay in 1969.

Even with its inherent stability, the P-
82 can comfortably handle roll and
pitch up to 5°. Peak roll (sideway
rocking) experienced in the Buay was
2%2°, and pitch (for-aft motion) was
194°. At that time the rig was heaving
(up-down motion) six feet and bucking
80-knot winds. Weather forecasts were
for worse conditions so drilling was
stopped on the Narwhal hole but it
turned out that had not been necessary.
The rig Is designed to handle 75-foot

waves and 150 knot winds.

The P-82 has u length of 325 feet,
width of 338 feet und an overall height
of 317 feet. It weighs in at 10,200 tons
and it carries a crew of 74, Each column
is 31 feet in diameter. Specific
medifications made to P-82 during con-
struction in Marathon  LeTourneau

yards in Brownsville, Texas, included

the ice-strengthening of pontoons and
enclosure of the drilling deck to protect
roughnecks from icy Hudson Bay
winds. Other modifications were special
insulation for water tanks, added steam
piping to cut down on icing and a
blower unit for hydraulic fluid capable
of mixing soluble oil and water.

Qilweek December 16, 74

When the Pentagone P-82
entered Hudson Bay this year, it
made history as the northern-
most semi-submersible rig
operating in the world Although
its exploits have been covered
fairly extensively in Oilweek, the
pioneering effort was of a
significance requiring review
from technological and drilling
angles.

The P-82 was the biggest
semi-sub to operate in Canadian
waters., the first of its breed to
have ice-strengthened pontoons
and its operation was a con-
siderable success technologically
although drifling results may have
been disappointing to its
operators.

The operation was erroneously
referred to as “the first use of
semi-submersible technology in
Arctic waters” in an ecologically
critical article in Northern
Perspectives Vol 2, No. 4, 1974
published by the Canadian Arctic
Resources Committee. The
operators made no such claim
since the closest Pentagone
came to the Arctic Circle was
about 225 miles. That was in the
Hudson Strait entry to the Bay.
The Arctic Circle bisects Foxe
Basin to the north of Hudson
Bay.

2 x ikl e el
Sophisticated electronics aboard P-8
used to assure rig was level during drilling.
Double-chack of electronics was an old-
fashioned plumb-line in radially market
bucket.

positioning on the semi-sub (no such
unit s yet in operation) would have
made the difference between three in-
stead of two holes drilled this season.”

Total time for anchoring and anchor

removal on the three focations wus 17

davs or 408 hours. The perivd includes

rig refit during first location anchoring.
and strip-down for return journey
during last location anchor removal.

Here is the time analysis of the Polar
Bear C-11 and Nurwhal South O-38
holes. Both wells went into granite
basement  (indicating  disappointingly
shallow  sedimentation). Completed
depths were 5,170 feet on Polar Bear,
and 4,341 feel for Narwhal:

Polar

Bear Narwhal

hours  hours

Dralling . ... ... .. 32245 281:00

Downtime .. ..., .. 45:30 57:15

Casing ... ... ... 122:15  129:30

Fishing ... ... ... . 8:30 0:30

Abandon ... 32:45 32:00

Repairs .. ... ... .. 1%:30 [:00
Wuiting (weather,
supplics, equip-

ment) L. 33:30 78:1S

TOTAL . ... ..., . 764:45  719:00

Toward the bottom of the holes,
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drilling slowed down to about 250 feet
per day. An insert bit was used for hard
formations and lasted from 34 hours
ta 67 hours. Trip times were one hour
per 1,000 feet, plus one hour for bit
change, plus an additional hour for
green floor crew. Experienced
roughnecks are still in international
shortage.

Cleanup and abandonment of the
Walrus A-71 well. left incomplete at
3926 feet in 1969, had following time
analvsis:

Hours
Location and anchoring .. ... 105:00
Cleaning top of old stack §3:00
Plugging well ... .......... 126:00
Dismantling stacks. retrieving
anchers ... ... ... .. .. 60:30
Waiting on weather for critical
operation ... ........... 59:30
TOTAL ... .. ... ... 434:00

[n the diving operation on the Walrus
well, six divers were under suaturation
for 219 hours and the total working
time spent by all divers during the 11
wet dives outside the bell was 32:04
hours.

One 30,000 pound anchor was lost
when it became snagged in old anchors
and cables abandoned by Wodeco I1.

The BOP stack recovered from the
Walrus well was rust free and had
perfectly functioning hydraulics.

Currently being re-conditioned is a
Hydril 16% inch 5,000 MSP bag type
BOP; two Shaffer 16% inch 5,000 LWS

Ty
gl g
4.

G

g
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heave in Hudson Bay.

Oilweek December 16,74

time.

three-inch hydraulic fail safes. #so

being reconditioned are Vetco come-

tors. BOP guide frames and postmd’
three 20-inch BTM riser connectorigft

by Wodeco 1. Equipment damsaxd

either when drill barge was blowmff
the hole or during salvage. or :aen
sidered obsolete today, were an F2R
Multiball flexjoint, two choke andli

line connectors, choke, kill and zer

pipe. and one koomey rod. There-

conditioned BOP stack is likely tond

up on the Havdrill drillship which it

its stack along with 8,000 feetof

drillpipe during a storm on theiP

Columbiz Bonavista C-99 wildcatff

Newfoundiand in October.

N i i S iR

"v‘“ ; - K 4 v
taken. Waves were nine feet at the

was

At the present time, the P-82 is in
Stavanger Bay. Norway, for pontoon
repairs and new equipment required by
Conoco, its new operator in Nurth Sey

including diving equipment extending

39
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the diving limit from 600 feel 1o 0K
feet and a 750 hp bow thruster unit.

Damage to one pontoon occurred in
Hudson Strait during entry in July. All
five pontoons were ice-reinforced, but
only the forward parts. At one point ice
floes began overtaking the rig from the
rear and the pontoon was dented over a
two square metre area. Hull integrity
remained and no leak occurred.

The P-82 is thruster assisted with two
2,000 hp units and one 750 hp unit. The
latter had been damaged in the North
Sea and was not functioning during the
entire Hudson Bay venture., but since
both bigger rear thrusters were still
working well. this was deemed unim-
portant. The thrusters proved handy for
turning the rig during tow to avoid the
biggest ice floes. Fuel consumption of
thrusters amounted to about 18.1ons per
day.

The operation could perhaps have
been carried out more cheaply with a

driilship instegd of 1he_s§mi-spb. but the The weather can-get quite nasty in the Aleutian istands, but the
length of available drilling time would men who work for Brinkerhoff Bros. are snug and secure in a
have been tremendously reduced. Add Hercules transportable, 42-man camp built especially for them by

reduced drilltime 1o less stability in the
bucky Bay and a drillship was quickly
ruled out. At $14.5 million the venture
rates as one of the most expensive
offshore undertakines 1o date.

Porta Built. The camp consists of 14 modular units 39 feet in
length, and is completely electric. Whenever you are ordering
modular buildings for the oilfields or for any other use, remember
Porta Built's reputation for extra attention to detail. Our units

are built stronger to last longer.

Here is the complete P-82 schedule:
It left the North Sea June 12, arrived at
Cape Chidley July 1 and reached
Narwhal on July 26. It left Wulrus . :

Sepl. 2 and Polar Beur Oct. 20, urriving Ecmonton [J P.O. Box 200, Spruce Grove, Alberta, 899-3094
at Cape Chidk‘y Oct. 31. and docked in Calgary (] Suite 3003, 505 - 6th Slreet 5.W., 265-7725
Stavanger Buy, Nov. 23

A DIVISION OF NEONEX SHELTER INDUSTRIES LT0.{D

“We've o b
beemn
where

LIS

¥ i -8

L e 8

Going through 2/10 ice cover in Hudson
Strait, Aquitaine photo.

Oilweek December 16,74 Write Oilweek reader reply No. 151 61
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! AQUITAINE COMPANY OF CANADA FILING ADJACENT TO RIGHTS HELD UNDER FARMOUT FROM SOGEPET, oo uvasevonvrnrnees i

: . ‘ ' ) The adjacent map

details the 390,000 acres

i that Aquitaine Company

/ P . - t of Canada Limized filed
J ™ \ \ : from the Manitoba

- } .
NORTHIE ST | } : Govemment on October

f ' nmo,, s L - 25th, 1966. The spread
! l o _ of rights it will be nowed

] are adjacent to lands
/ } rL )TJ \ S ¢4 A previously held nndar

! ’j’\ exploration agcement
i \ \ : from the team of Sogepet

Limited and Bralome
Pewoleums Lid,

l _ e At the presently

\ ) drilling Sogepet Aquitaine
y Kaskattama Prov. No., I

\ . S wildcat (57 degrees and

u 4 minutes North Ladwide
. and 90 degrees and 9
[ " ) minuies West Longitude)
' ' the mest recent deprh
report shows the venture
o : at 1, 700 feet, The well
is scheduled to test all
jerer prospeciive sediment to
. ' basement, It must be
Lo realized that in a geo-
- | ™\ 1 ol , logical province as pre-
AQUTTRINE EXFLORATORY TEST ON P viously untested as the’
u\l [

SOGEPET-BRALORNE FARMOUT WELL
MAY BE SUSPENDED ABOVE PROJEC TED " Hudson Bay distwict thick-
ness of sediments. is ’

DEPTH.
oo . relatively unknown and’
BaY ' Jla m ais " it may therefore be
D ATLANTIC PICHFIELD COMPANY necessary to suspend

: olw Tdrid gqry ) - operations prior to
MILL CTY PETROLEUMS LTD reaching basement, A
SOGERET iTO. _ ( ) determining factor in

HUDSON

216 AC.
the depth reached wiil

. 4= very definitely be weather
AQUITAINE CO. OF CANADA . B . for

300,000 AC. . -and operating conditions,

’ — , i = Big Indian Drilling Co. Ltd.,

: project contractor, has one
of its specially equippad
Failing 1500 rotary drills
on the wildcat and it can

TRANSALTA MINERALS LTD.
B48,523 AL,

..
b
iy

[
1
13
i

OCT. 28, 1966

Faemed iu s QNIZ 08 BELETN b NIGILL WOP SEPACK LR

drill to a maximum of
. 4,000 feet if required. At last report it was making hole below 1,761 feet, Dr11].mg operations will be carried out as lcng as possible,
or basement is reached,

SUMMARY ALTA, GOV'T LAND TRANSACTIONS (Continued from Page Five)

) No, TwpRge. Mer Actes,
PETROLEUM AND NATURAL GAS PERMITS TERMINATED - NIL Muskeg Oil Company 674L 53 5 & 15,380
N FETROLEUM AND NATURAL GAS RESERVATIONS ISSUED - NIL 34 5,6 3

: PETROLEUM AND NATURAL GAS RESERVATICNS TERMINATED APPLICATIONS FOR PETROLEUM AND NATURAL GAS LEASES

g
10“.!&
S




LAMA — from page 14.

Thick reef sections

Both wells have penctrated several
undred feet of porous dolomite and
ome limestone in the Lower Keg
¥ o Rainbow member {Keg River

named Rainbow member by

Janff Oil's Dr. M. A, Hriskevich} in-
ervals and mtymu‘ amounts of porous
Lvelopment in the Muskeg and Sul-
hur Foint. Perous luncstone ocours
1 the Slave Point formation, top in-
arval of the Middie Devonian car-
wonate section,

Sezboard somehow managed to
rillstem test the Hght zones when
: diilled its wildeat to 5,376 feet in
he Precambrian in 1936, Rumors
ersist that Tenneco logged and test-
d the thick porous stretches in the
cction and stuck oil pay. The White
tose well tested salt water from the
{eg River reef — an indication that
il could lie updip from the well,

This Lame Creek-Steen River Mid-
lo Devonian reef complex may
tretch for some 50 miles from south-
ast of these two wells in a north-
orthwesterly direction until it joins
1e east-northeast trending Bistcho
zef complex in the north, site of an-
ther promising exploration district,
‘here Placid Qi is sitting  pretty
ith two rich gas-condensate wells,
ne of which has also a rumored oil
:g (reported In the March and April
sues of OILWEEK).

Keg River reef development is not
1 only play in the Zama North-
teen River area. The shown see-
on of the C&E Stcen R 10-28 {Lsd.

F
PEMMEON ',rc"l

6) abandonment has
[5) KC{_{
i

10-28-117-4 W,
only tight limestone in the Law

River formation and ecvapo and
dolomite stringers in the Hainbow

member but gave up two {eet of ol
from the Slave Point together with
mud and sait water and oil flecked
and gas cut mud together with salt
water from the Sulphur Peint forma-
tion. Quite conceivably cil and gas
could occur in porous intervals of
these formations updip from the ab-
andonment.

As operators gear for the next drill-
ing rush in northwest Alberta this
district should be one of the hot
spots.

(=]

SOON

at Hudson Bay sive

Aquitaine Co. of Canada Ltd,
Canadian subsidiary of Socicte Na-
tionale des Petroles d’iauituine of
Paris, will spud the firs! hele in the
budding Hudson Bay cxploration
play which was kicked ofF by Rich-
tield Oil with the acquisition of 43
million acres in Hudseu Bay. Cur-
rently a rig is being moved from
Edmonton to a port ¢n the Bay, from
where it will be taken by barge to
the Kaskattama River. Lxaet location
has not beer swveyed vt Spud date
will be in sccond half of August.

Aquitaine to spud

Stake is on one-millicr-acre peimit
farmout from Sogepet Limited and
Bralome Pet:oleums Limited involv-
ing onshore Manitoba provineial per-
mits and offshore federal permits in

e m———m
! REsan 4 I RES 82
—_ . ATLanTic B SaLaTan.

I

b ey
-3
Rmcnwad —

1
e 4 -
H L] R L}
H ALE 42 [ RES 4148
i . 4 \t.= CBE - G B 13
H i
H v
. u i
X ' !
m———] . r - -
i l H nea ew! HET I H
[ H ATLANTIE B ATLANTG [ =
- H [t n i
1 H M :mms GECK . BEMY nav.: '
H H I » il
t M CRA g 1
S A - SN - P S ]
! |

about equal portions along the west
side of the Bay. Diill site will be in
the Kaskattama River aren. Actual
dritling operation will be handled by
Banft Oil under contract from Aqui-
taine. Venture will earn Aquitaine a
haif interest in the total acreage,
Sogepet 40 percent and Bralome 10
percent. Banff has no interest in the
transaction.

Aquitaine is also rumoured to be
negotiating a farmout option  from
Atlantic Richbield Company covering
3¢ millicn acres of federal of fshore
permits in Hudson Bay. Initial drill-
ing might be possible by 1968.

Total federal offshore holdings in
Hudson Bay amount to 53 473 919
acres, of which Atlantic Richfield
holds 50,034,519 acres; Sogopet Ex-
ploration 493,438 acres; Mill City
Petroleums, 2,399,437  acres, and
Transalta Minerals, 546,523 acres.

Seismic profiles shot by the Geo-
logical Survey of Canada last year
indicated about 7,000 feet of sedi-
ments containing considerable strue-
ture in the central basin of the bay.

ot
O

Bralorne fo seek
helivm in Maritoba

Bralorne Petroleums Limited has
announced  acquisition  with  three
partners of oil, natural gas and
helium exploration rights on 200,000
acres of Manitoba Crown land in the
Eake St. Martin area of the interlake
region. This brings its total holdings
in the area to 600,000 acres,

Five exploratory wells are planned
at o total cost of $60,000. This is
the value of the refundable deposit
which had to be lodged with the
Manitoba Government as a work
commitment. The information was
contained in the half-year report of
the parent Bralorne Pioneer Mines
Limited.

W

Foothills parcels
drow [ittle interest

Only two of six reservation parcels
offered by Alberta Director of Miner-
als received bids at Aug. 9 sale.

Texaco Exploration was successful
bidder for 3,760-acre parcel about 20
railes northwest of Nordegg with
bonus of $32,140.89, while Siebens
Oil and Cas picked up 13,130 acres
north of the Waterton field for $232.
Parcels not getting bids were west
of Turner Valley fleld and southwest
of Jumping Pound.

OLWEEK August 15/66
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A new look at the permafrost problem

One half of Canada, comprising the Yukon, North-
west Territories and northern parts of many of the
provinces are underiain by "perennially frozen

ground".

By E. W. Brooker, president, and
D. W. Hayley, chief engineer,
Brooker and Associates, Edmonton

frozen
earth

Peraafrost  or
ground” s the

“perenially
condition  of

muterials, inclading all soils {clays, silts, .

sands, gravels) and rock remaining con-
tinuously below 0°C (32°F), One half
of Canada, comprising the Yukon, North-
west Territories and the northern parts
of the provinee is underluin by perma-
frost.

The approximate distribution of per-
mafrost in the north circunpolar regions
of the world is shown in Figure 1. The
phenomena is often a major controlling
factor in the environment of the ncrth
and has a profound influence on Tuture
economic und social development. Be-
cause of the impact of permafrost on
northern “development, new and essen-
tial kiiowledge concerning its nature and
distribution is now evolving, Research
is nmderway and practical experience is
presently being acquired, hoth of which
are valuable tu the extraction indusirics,
comprising mining and the pro{lucliun
of oil and gas. Transportation and com-
munication facilities to support such op-
eraliens also requires the application of
permafrost engincering knowledge.

E OONTRUOLS  PEMLTROTT
e
womior  memwarvoTt

FIGURE | PERMAFROST DESTRBUTION MORTMERN HEMCIPHERE
FIG., NC. 1

. OILWEEK November 2/70
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Control of permafrost
Deeay of permafrost is determimed by
a vuriety of constant and variable factors
(Muller, 1947) as tabulated below.

A. Constant Factors include:

1. Geographic  Position  (Latitude,
Longitude and associated environment-
al factors).

2. Tepographic Relicl.

3. Natural  Air  Temperature
tremes and duration).

{(ex-

L Precipitation,

5. Directivn ol Prevailing Winds.
B. Variable Factors include:

1. Snow Cover.

2. Vegetution,

3. Moisture Content of the Ground.

4. Thermal  Conductivity  of  the

Cround.

3. Surface Evaporation.

6. Localized Thermal Regime due to
Cuonstruction.

7. Local  Geologic  Circumstance
{svil types, distribution and pattern of
stratification).

The  practical  distinetion  belween
these two groups lics in the fact that
those of group A tend to stabilize local
climatic conditions, and if correetly
evoluated previde a rational basis for
cstablishing local construction practice.
The factors in the Greup B, however,
can to some extent be controlled and
aro thus wtilized to alter the thermal
Lalinee to advantage. Permalrost engi-
neering invelves the assessment of the
varivus factors outlined above and their
advantageous control.

Seasonal climatic circumstances and

John K. Burrell

Mr. Burrell has been appointed Man-
ager — Engineering and Construction
for both Alberta and Southern Gas
Co. Ltd. and Alberta Natural Gas
Comparny, and wifl be responsible for
all engineering and construction ac-
tivities for both companies. Mr. Bur-
rell was formerly Chief Epgineor of
bath companies.

Born and educated in Alberta, Mr.
Burrell is a graduate of the University
cf Alberta and a registered profes-
sional engineer in the provinces of
Alberta and British Coftumbia. He
will continue to reside in Calgary.

ALBERTA AND SOUTHERN GAS CO. LID.
ALBERTA NATURAL GAS COMPANY

Mr. Harry Booth, General Manager of Alberta and Southern Gas Co, Ltd.
and Alberta Natural Gas Company, announces the following appointments :

Dougias R, Fenton

tr. Fenicn has been appointed Man-
ager of Operaticns, Alberta and South-
ern Gas Co. Lid, with responsibility
far supervising the gas dispatching,
gas accounting and measurement for
the Company and negotiations of gas
exchange apreemants and sales with-
in Alberta. Prior to his appointment,
Mr. Feniocn was Supervising Engineer
— Operatiens of the Company.

Born and raised in Alberta, he ob-
tained a Bachelor of Science in Civit
Engineering from the University of
Montana in 1962. He will centinue to
reside in Calgary.
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... or a wellsite, a diner, an
otfice or kitchen unit, We build
quality portahle buildings of all
types to suit specified reguire-
ments, and we transport them
to site. Give us a call. Cur en-
gineers wiil welcome an oppaor-
tunity to discuss your needs.

GENERAL INDUSTRIAL
CAMPS LTD.

Edmonton: 14630 - 125 Ave,
Ph. (A.C. 403) 454-8626
Telex 037-2836

Calgary: Ste. 150t,
614 - 5th Ave. S.W.
. [A.C. 403} 264-0730

Telex 038-24530

Toronto: PO. Box 122,
Apgincourt, Ont.
Ph. (A.C.416) 293-1024
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FIGURE 2 SEASONAL VARIATIONS OF GROUND TEMPERATURE IN
REGICNS wiTH TEMPERATE AND ARCTIC CLIMATES
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FIGURE 3
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PROFILE OF PERMAFROST CONDITIONS

ground temperature are related phenom-
ena. The influence of seasonal variation
of ground temperature on frost condi-
tions is illustrated by Figure 2. In a
temperate climate the mean annual
ground temperature is above freezing as
shown in Figure 2a.

Due to the fluctuation of surfuce and
subsurface temperatures the temperature
gradient varies throughout the year be-
tween the limits ¢ and b shown, Where
the gradient line c-e-d lies in the minus
zero centigrade condition the ground is
frozen scasonally, as indicated by the
shaded area. The depth of frozen ground
is a theoretically predictable quantity.
In temperate or subarctic climates the
seasonally frozen zone is not permanent
since the temperature grudicnt is p-eri-
odically greater than freezing (h-d) and
thus “permafrost” by definition does nal
prevail,

In an Arctic climate the mean temper-
ature gradient iy below zero for some
distance into the ground as indicated

by Figure 2b. During warm summer
seasous the gradient may be in the posi-
tion b-e-d. That portion shown shaded
in Figure 2b is then thawed. This upper
thawed layer is referred to as the “active
layer™ und is very sensitive to miner en-
vironmental changes. As a consequence
it is the seat of many pwoblems associ-
ated with construction in permafrost,
The thickness of the active layer is vari-
able und dependent upon thermal micro
environments created by construction or
ground disturbance as snggested in the
tabulation of wvariable factors oullined
above. Below the active layer the ground
remains permanently frozen to the depth
IIf = Ha + Hp At dc-plhs grealer than
Hf the ground is once again at an ahove-
freezing temperature. However, the
depth Hp is continuons and may be
1,200 fect deep. Bebween Arctic and
temperate climates an erratic p(_:z‘m:tl'rosl
situation prevails and the permalrost in
such arcas is termed discontinuons. Fig-
ure 3 diagramatically illustrates the trans-

NHWFFK Nrvcombor 2070



1 b continnons Lo discontinous
{USUALLY EXTEMDS TO

coomadpst with decreasing Tatitude, PERMARACST TABLE)
spnlied envineering P s
Applied engincering ' -
Applicd permalrost cngineering in- A~
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PERMAFROST TABLE)
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1) The physical properties of soils as
P .

.!l(‘_\' pertain o foundation support as
well as the influence of freezing and
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(2 Designe methods and construction hERMAFROST )y

M TRICKNESS YARIES

practice for projects i permafrost regi-
FROM & FEW TO TENS

ans.
Frevzing of soils

Suils may be broadly considered s
fine g]\ii:ml‘l ar coars gruined from an
engineering paint of view, Among the
fine grain soils are clavs and silts. The
important characleristics which determ-
ine the beluviour of these soils are their
natural water contents, their plasticity
characteristios {ligprid limit and  plastic
limith and the by minerology. Clay

sizes e less than 2 microns in equiva-
fent diameter aued possess many unique CONTINUOUS ZONE DISCONTINUOUS  ZONE
preperties governed by mineralogic com-
position. The behaviour of coarse grained
wils such us sands and gravels is de- FIGURE 4 PERMAFROST STRATIGRAPHY
termined by the relative density of the
;I_qmml as well as il grain size distribu- holding capacity than sands and gravels, {reezing process ice lens may be devel-
on. thus freczing has a greater influence on oped in soils. The criteria for the devel-
Clavs andd silts possess higher water  their engineering propertics. During 2 opment ol ice lens and frost heaving are:
Our suspen- Our non- Our balland
sion system ° freezing sockel steer-
mace of strong . w conirol cables are ing systemis
hogie wheels e tougher. ioughsr.
tcugher. Our salaty
. feahires, like
2 n%': wat strap fer your
_ ) LY s, ana
(3 W lce c-),!?""_'f o
‘\)“LL‘Q:‘E K:h d Pt il s e I EMETGEnicy
W C1iassls s = \ P ¥ £t motor shut-cli
bt b T z Y s swiich are
Q‘ y s TRt T k;‘gj’?ﬁm‘g : eyt T
\ . .g,.‘-*."‘- - - X ' N
— ' YO
= - il 5 R l
Jur dual heedliohis covorcd wath aosheeld of
verap-araund protective plastic are tongher,
Nenn Sales | RENN SALES LTD.
.“- L
Calgary, Alberta - 3240 - 11 St. S.E,, Phone: 264-0850
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(1) The existence of a frost susceptible
soil — If in a well graded soil 3% or
more of the soil particles are less than
02 mm. (clay size) in equivalent size,
frost heave is possible.

{2) The soils must possess bath perma-
bility and capillarity  properties which
will favour the migration of water under
thermal wnd hvdraadic geadients,

{3) Treczing temperatures mush pene-
trate inte the soil. The rale of freczing
must be relativeiv sl or femperatures
must alternale aboul the Dreezing point
for some time to alloww for the build-up
of ice lenses

{1} There must he o supply of water
availahle w shalline depth. The freexing
regime must be within  the capillary
frinze zone. )

Muny soils in permalrost  regimes
satisfy the stated criteria and develop
pronounced ice-soil structures, In both
purmanenl}y or t(‘.mpor:lri]y frozen
ground, ice commonly occurs as unic
formly disseminaled minule  graing or
crvstals or large sepurate inclusions regu-
larly distributed between lavers of soil
as mdicated by Figure 4. Tee may also
occur in large solid massos {ground iced,
usually of sheet-like or lens-like form or
as veins, dyke-like wedges and pipes.

Soils commonly classified as silts are
most susceptible in the development of

lenses. Upon the thawing of a lens, a
large void filled with water is created.
When load is applied, the soils will settle
dramatically and unevenly under even
small pressures, This can cause destene-
tion of Dbuildings, roads, wirstrips, pipr-
lines aned ather -carth supported struc-
tures, Thus soil tvpe identitication, delin
it of vertieal and horizontal extenl of
stratigraphy sl associated engineering
propertios are ol vital importanee.
Satorded gravels in o frozen state can
conlain relatively farge volnmes ol e
Eilling the voids and cementing Lhe grdins
to forn a l'igitlla(->s, However, segrega-
tion of the iee into lenses does not ocenr
aned upon thawing there is little or no
collapse of the granular stracture. As a
consequence the influenee of freezing
and  thawing on gravel deposits s
scarcely noticeable. Thus, natnral gravel
" deposits and artificial gravel pads consti-
tite soitable foundation conditions for
many lepes of structires,

Site exploration

Exploratiou and investigation of sites
or routes undechiin by permalrost is an
exacting and intensely significant aspect
of engineering. The importance of this
aspect cannot be over-emphasized. Mad-
ern investigation methods include:

{1) Precise scismic surveys.

{2) Air photo interpretation.

(3] Subsurface exploration by borings.

() Analvses of indirect resnlts of seis-
mic surveys and iboratory tests define
the  physical  properties ol permafrost
deposits.

The methods moneraled above pro-
vide the warking tonls for distinguishing
the seil Toondation conditions both gen-
crally and specifically, Geotechnical
mellixds inuy be applied to diagaose the
potential problems and provide the hasis
lor corrective treatinent associated with
coustruction at o p.’n'iicul.‘w sile o, nove
ohjectivelv, to establish the preferential
sites for constroction where a fixed posi-
tion is not predetermined,

Engineering technigues in
permafrast areas

H:lsiv;lll_\: engineering  in pc‘rm.tl'rost
regions  can he considered  from  two
points of view, depending upon the anal-
vses of spm:ific circumstances.

Cuse I: Design und construction of
structures where the specific localions
ave designated and mmst be dealt with,

Case 2: Design and construetion where
the location, route and other sitiations
may be selected.

The engineering methods and analvses
required in the first case may he very
detaled nnless a particulioly fortnitous
situation s encountered.  The inlorma-

e

a factory

better building.

costly conventional  buildings.

Choose from our inventory of
ready-made units or ask us to
custom-design 1o your specs...
we'll meet both your schedule
and budget — everytime!

If you think
assembled
building

has to be temporary jg
..talk to any of our<:
Fabtec Customers

(or visit our plant)

You'll discover that at Fabtec, we 'engineer’ to make a
A Fabtec unit is so durable it can actually outlast more
engineered

customer
satisfaction

for total

T

UcT .
60 RIVERSIDE DRIVE, NORTH VANCOUVER, B.C

Ask about
our attractive
tease
arrangements

TELEX 04507@
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o necessany toaceemplish the design
. abtogmed from boring and sanpling:
einicd other ceophvsical survey data,
asoavel] as Held wnd laboratory analvees
G samples. A variely of foundation possi-
Bilties exist with the choice depending
o the eircomstanees defined fram anal-
aiv

Srccesainl construction technicues
Love developed from an understanding
of the nature of permefrost rather than
froon practival experience with it. Essen-
ally, bwo design philosaphics ])1'{'5611{]}'
[T

{1) Preservation of permafrost condi-
tions. Where pr-rmnh'nst 1% continuous,
the kev o successful engineering and
constrnelion is to prevent leoving, Nat-
nead insulation, provided by swrtace or-
vanie soils, must not be disturbed. Sue-
cesslnl constraction is carried out by
nlilizing gravel pads on the surface and
providing eold air cirenlation as ilTustra-
ted i Fioure 50 Piles, installed in pre-
dritled holes, where the soil and water
is allowed to re-freeze belore construe-
tion, wre nsnalle utilized Tor Lorge strue-
Lires or where o shortage of gravel exists.
Permafrast below roadwavs and airport
runsvavs s often protected by o thin
Liver of high strength expanded poly-
sterene insulation,
(?) Anticipate permairost thaw in de-

sigm. In regions where permalrost s
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FIGURE 5 COMSTHICTION ON PERMAFRDST

found te he discontinuous oy speradic,

a delicate cquilibrium  exists hetween
frozen and thawed soil. The ground
temperature is nsually very close to the
freezing puint and the slightest altera-
tion in thermal regime will cause com-
plete retrent ol the permafrost.  Fur
these circmmnslances, structaral loads are
usually carried  through the permafrost
on piles which are scated in some Thaed,
unfrozen  stratum below. I the seil
above has a high ice content, Tull struc-
tural capacity of the piles cannot be

utilized for desizn as subsidence of the
thawed soil will cause downdrag loads
te be transferred to the piles.

Roadwav embunkments and earth or
rockfill dams situated on sporadic per-
mafrost have been designed by predict-
ing deformations duc tao thaw  sulsi-
dence,  With  coreful  investigation  io
evaluate the quantity and  distribution
of ice in the subsoil, crude settlenient
estimates can be nnde and prior com-
pensation prm’idcd.

Special challenges in permafrost
enginecring
The lollowing  cases illustrute  some
of the mujor arcas where immediate
attention is reqguired to foster technical
development in permalrost cugineering.
(1) Enormous amounts of gravel will
be required for construction of pipclines
and ancilliary works in Arclic projects.
This will necessitate compreliensive air
phato study followed by ground explor-
ation to define the extent of deposits.
Geophvsical metheds may prove import-
unt in this regard, Boring. sampling and
testing of aggregales will be required.
{.2) Large working forees along pipe-
line routes will create speeial housing
requirements with resultunt dermands for
water supply and sewage disposal. Both
of these aspects necessitule ingenious
methods of satisfying the reguirements

* inuvik  * Yellowknife
* Tuktoyaktuk

* Holman Island

Horinern
Intercommunity

Service

Serving 16 communities
Four northern bases
Expanded fleet
— Reasonable rates

WS ol

* Ft. McPherson

10350 - 124 St.
Edmonton 40, Alherta Telex 037-2978

s

* Norman Wells
* Arctic Red River
* Gjoa Haven

* Coppermine

AN CNELTD,

Inuvik 2510
Norman Wells 2333

Tel. 488-48595

0 RROIND...

* Ft. Franklin

* Fort Norman
* Ft. Good Hope
* Pelly Bay

Gharter
Service

— 16 aircraft available
bases

* Aklavik

northern
plus Edmonton

— Connecting flights to
bases available

— Four

Yellowknife 873-5311
Cambridge Bay 2591
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i climate where waler is in short sup-
ply except near a few rivers which eon-
tinuadly flow. Sewage disposal becomes
ditficult becanse permafrost is impervi-
ous, muking ordinary septic task and
disposal Helds woworkable. noaddition
the Tow temperatures retand or cwee
cessation of norngal hinlorical decay,

(3. Design aned constraction of roueds
and airport These Fequine
special attention te drainagze ddelails andd
ground stability. Protection of the na-
tural  permafrost coviconment with in-
sulation is usually pecessary for construe-
tion i areas where the soil possesses a
ligh ice content. Atany such Facilities
will be required for maintenance pur-
posus iluring aperation of the system
and st therelore be construeted  for
long life. Thousands of niles of service
road and nmumerous sinall air fields will
bhe needed.

- waves,

{1} Piling may he required to support

many miles of large diameler pipeline”

at 14 1o 16 feet above the ground sur-
tace. The pipe will weigh i the order
of YO0 1bs. per lineal fool when insulated
and operating. The source of this piling
may be local timber which would re-
quire the orderly development of limited
and localized  forest resources  where
available.

(5.) Location, design und construction
of pnmping stulions, microwave towers

and power plants are required to service
the expanding oil industry.

Otier special problems  include the
desion of oibwell casing 1o withstand
possible farge dovwnedrag forees vesoliing
brom Lhe thawing ol permialost adjocrent
b the Tvertical casing over depthis o
Ea00 feet. Ol from depths
creater than L2 Ject will How ol tem-
perature ol approzimately 1507F, caos-
g anadjeent annular body of perma-
irost to thaw and become suspended o
the pipe. Should the resoltant down-
drag stresses cause casing failure, sub-
stantial losses ol 0il and u very ditficult
peltution prablem could result. The oil-
well casing problem js one of the most
pressing problems of production. Several
oil companies arve already involved in

greal ax

special studies to consider this and are

developing amigue means of assessing
the significant design factors.

One great disadvantage of [rozen
gravel is its almost unbelievable abrasive
property which causes pipeline trench-
ing equipment to drop production from
a normal temperature winter average
taoth life of 4,000 feet, per set ta 50
feet per set. Metallurgical technology

is being applied to develop even more

abrasion resistant teeth than preseutly
in use in order to increase production,

Economic and social develepment of

the Arctic have raised serions queshions
i the minds of conservationiste. They
avense the exploration compay Y of as-
saulting the Tragile ceology of the Arctic
withaul sl entuldishing hehavioural
rales dop preventing irreparable d;mm_f_{e
to the b e weildtile.

[evational develepment in permalrost
regions can have a profound effect on
the environment. It will be necessary
for major construction projects to melude
in their design stages an assessment of
the vcologicad and socivlogical impact on
the ¢nvironment. A studv of this nature
wonld provide scape for the seientist and
engineer to work together in order to
minimize  the eflect of  distwbance
caused hy construction activities,
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PAPP'S... THE PEOPLE

TO CALL WHEN TIME,-
MEANS MONEY.

oilfield and industrial hauling...

Fast, efficient service is more than a slogan at Papp’s.
From the moment a rig move or ather job call is received,
the action at Papp’s is fast. The Papp's Map rcom provides
complete information on every rig location in the North.
A quick check of the maps enables Papp’s to give accurate
cost estimates immediately, and job bids almost as fast.
And when the green light is given, the modern Papp's equip-
ment is on the fob right now. With up to &0 big hauling
units to call on, Papp’s field supervisors can turn a major
rig move into an avernight aperation. Careful central control
of jobs insures efficient work patterns and keeps casts down.

SAVE TIME. SAVE MONEY. CALL PAPP'S.

.P.0, HOX 1530, PEACE RIVER, ALBERTA
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Aquitaive has again added to its

shore holdings in the Hudson Bay,
‘,, time with the acquisition of 1.8
million permit- acres from Mill City
Petroleums,

This brings :\_{muuncs _total off-
shore hcﬂdvnﬂx in Hudson Bay from
the previous a}O 000 acres (175,000
acres net) to 2.3 million _acies. In
addition the comp.nn  has interest in
CALE million acres_in_adjagent  argas
onshore in_Aanitobn, of which its
“net interest amounts to 379,000 acres, -
and 986,000 acres Onfario Gishore™
rights, amounting to a total of all
rights on and offshore in this play of

5.1 million acres.

Agquitaiue’s higeest
is in the 499 millios bluck
Allintic Richfield holds i the most

rospective pon{rin of Hudson Bay.
Aquitaing has “made TArangenionts
with Atlantic Richfield on belalf of
itself and its pariners in the Kaskat-
tama farmoeut for joint exploration of

the block

It is underatood that tI e Acquitaine
amup will earn a 23 pereent interest
in the big block by Conrhlctmv selis-
mic wor 1 next sumimer angd '.111 tlien
have an cption on another 25 percent
for an nndisclosed cash consideration.
This swmnier \qu“mnc conducted no
offshure seismic but despened  its
Kaskattama  well in the mmsth of
Kaskattarna River and had o seismic

of course,

onshore progriun plunned for the fall
and winter of this year.

Acuitaine’s interest in the half on-
shore, half offshore one-million-acre
farrnout  from  Bralorne Tetroleums
and Sugepet, and in its offshore hold-
ings is split betweea itsclf (30 per-
cent), Frenel Petroleum (23 poresnt),
Petropar (15 perceut), and Sun Qi
(10 percent). On the one million-acre
famoeut from Brulome aed Scpepet
the fanmors have subzequently farmced
out on their own behalf, so that the
interest {n this spread now stands at
Sogepat 30 percent, Aquilaing 23 peor-
cent, French Tetroloum 134
Bralorme 10 ]'rcrca”i Polropar 7
pereent, andd Sun, Teek Corporati
and  Western Decalin five povednt
cach.
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wuital @y gets more

Hadson Be;]',, acredye

'.‘plitaim has again added to its
aore: holdings in the Hudson Bay,
this time with the acquisition of 1.8
million permit- acres from Mill City
FPetroleus,

This brings Aquitaing’s total off-
shore holdings i Hudson Iay from
the previous 340,000 acres (1: ,000
acres net) to_ A‘?3 millien _acres. In

addition the COITLPJII\ Tias interest in
Ll million acves. in _adjaeent arens

Tore in_Manitoba, OF which its

nct interest amgunts to_S 9,600 acres, |
and 935,000 acres Ontario onshore”
rights, amouuating to a total of all

rights on and offshore in this play of

5.1 million acres,

Aqmtmnc; bigaest stake of course,
is_in_the 199 mﬂI

o acre blod\
-\ antic Inc tmld Thole

m tne r'mu

'Aqmtamﬂ lns m'de Arrangements
with Atlantic Richfield on behalf of
itself and its partners in the Kaskat-
tama farmout for joint exploration of

the block.”

It is understood that the Aquitsine
group will enrnv a 25 pereent interost
in the big block by conducting seis-
mic work pext sununer and will then
have an eption on another 23 pereent
for an undisclosed ecash consideration.
This suminer Aquitaine conducted no
offshsre seismic but deepeved  jts
Kaskattoma well in the mouth of
Kaskattama River and had o sefsmic

onshore program plenned for the fall
and winter of this vear.

Aquitaine’s interest in the half on-
shore, hall offshure one-millinn-acre
farmout frem  PBralorne Petroleums
and Sugepet, and iu its offshore hold-
ings is split helween itself (30 per-
cent), Frenels Petroleum (23 I}crccnt),
Petropar (13 percent), and Sun Oil
{10 pcreent). Oa the one millisu-acic
farmout from Bralome aod Sogepet
the Farinors have subseguently formed
out on their own hc]mlf su that the
jnterest fn this spread now stands o
Soxepet 30 percent, A quitning 23 ]"‘*‘~
cent, fund. Petrolewm 16
Bralome 10 m*rccnh }’U.m)“ T 5
pereent, and Sun, Teck C.o.l“.- i
angd WY y

each.
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Q‘luiminc has again added to its
whore holdings in the Hudson Bay,
this time with the acquisition of 1.8

million permit acres from Mill City
Petroleums.

This brings Ac 3
shore holdings ‘in Hudson ] Ba\- Fro
the previous T340 ,000 acres (l: 0
acres nel) o ,7‘3 Il'll”lun acres. In

and 986,000

rights, amouu;mg ko a tolal of al
rights on and offshore in this play of
5.1 million acres.

Aquitaings bigeest st
in_ tlne C)Q rm]llon

]‘3

'Aqml‘unc hn:. m'&ck anmwonums
with Atlantie Richfield on Lclml.
itself and its pariners in the Kaskﬂb
tama farmout for joint exploration of
the bLlock.”

It Is understood that the Aquitzine
gronp will carn a 23 pereent inlerest
in the big block by couducting seis-
mic work nest suwmmer and will then
have an opli:"n on another 25 percent
for on undiselosed Cl\]l com dermmn
This sunimer .-\quit ine conducted ro
offshure  seismic but deepon l.(l it
Kuaskattoma well in the mouth of
Kaskuattaoma Niver and had a seismic

"\‘-n

onshure program planned for the fali
and winter of this year.

Aquitaing’s interest in the half on-
shore, hall alfshore one-million-acre
farmout from  Brulorne  Petreleums
and Sogepet, and in its offshore hold-
ings is split between itsell (30 per-
cent), French Petroleam (23 percent),
Petropar (I3 percent), and Sun Oil
(10 percent). On the ene million-acre
Farmont from Kealorne and Sopepat
the farmors have subsequently fmme el
out on their own beball, so that the
interest in this-spread now stands at
Sozepet 30 pareeat, Aguitaing 23
cent, French Petrols
Bralorne 10
peicent, widd Sun, Teek Corporation
and Western Decolia five porcent
coch,
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A full-seate bid to find oif on
the scuth shore of Hudsou Bax
in northern Maniteha is sche-
duled to get under way Dec. 1.

. Men and machines are al-
ready being flown in tn the head |
of the Razkaftama River. 183"
miles southeast of Churehill and”
56 miles  from  the Ontavio

]hm'dcr, to scb up 2 base camp-

ifor the explorations.

Aguitaine Company of Canada
4., which has taken over the

area [rom Banff Oil, will startt

awark on g seismic line along the
shoreline Dec. 1. and continue
through April, 1968, ‘After the
winter  bhreakuw three char-
tered French ships will steam
into the Bay to aid in seismiec
~work on the open water.

Most of the eguinmenl s
being flown in from Churchill,
‘w‘nere assembly has been going
“on {or some weeks, Meving the
equipment will take at tenst tw
“weeks, .

Roadbuilding, including a 140-
‘miile gtretch fiom York Faclory
to Gillatn — one of the sies of
Manitoba Mydro's Nelson River
project — is part of the explor-
ation schente.

Much of the fiving work will
be done by oa giant Hercules
transport. with a special runway
already prepared.

For the men on the frigid
camp sites. sume of the luxuries
of home will  be  provided
through portable shewers. kil-
chens, washers aad drvevs to Be

hauled along the canip lne by |
traciur. ’ ‘
Extent of e [irst sizsmic]
line s from York Faclory. ing
Manitoba to Fort Severn. Out.
The | ong hanl will bave to!
be kept open by troctor: and:
plows throughoul the wipter, ;
Ucpending on the vesults of!
maching reidings taken theouIn
the winter and cacviy sunmier,
derelel work could bealn sone-
fime pnext winier, With work due
io finish ou the seismic line in
the spring. ve 5 aitd  he
kanown in the eav W
For the men, Mid-Wesi Avia-
tien, of Wionipez, will run a2
stcady air supply and mail line,
The workars will be flovwn out at
Christmas tor a ziy-day heliday.
Work on the roadway
hapdied by Jomnson T
of Clearwater Lake, aca:
Pas.  and  Athabasea  Airway
wiil susplv the Heeewles, oxe
peeind to bave to fy onizht and
dav.
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Sask. discovery flows
Mississippian oil

A southeast Saskatchewan wildeat
being drilled as deep test northuwest
of \‘.C\l)um field has struck Missis-
sippian Midale oil, thus opening up
a new area for this target.

Imperial Oil and Central-Del Rio

Oils arc jointly drilling the 10 CDR

Tatagwa 13-29 (Lsd. 13-29-7-13 W,
2} six miles north-northwest of Loug-
heed field on a drilling reservation
acquired last vear for 596 per leasc
acre. In two drillstem tests in the
Midale formation the operator re-
covered 300 feet of clean, 285 ATI
degree ofl in the pipe, and got an
oil flow to surface for 35 minutes
with a full pipe recovery. Test inter-
vals are not availuble on this tght
venlure

Nearesl previons Midale oil strikes
were three hits, one by Mobil and
two by Whitchall, Five and 5% miles
sauth of the success.  All three
uve since  been  abandoned. The
strike is significant  since it again
exteuds the oortlwestern end of the
Midale productive belt te the west
and north It can be expected that
it will prompt a numiber of further
exploratory holes in the “aren.

TN

{

Seismic proaram set
1 [ ]

for Hudson Bay

Aquitning’s offshore seismic survey
next summer on Atlantic's Richfield’s
SU-mitlion aere permit bock o Jlod-
son Bay will feature three boats per-
f(ummff several tvpes ol survevs,
(m:hulm will hL Calgary Tusedd
Compagnie Cenerale de (LH[)II\\I(III(
During the two to three months oper-
ation, CCG will wtilize  refruction,
conventional retlection  and  Hexatir
12

F4

shore

shooting.  For the refraction part all
three boats are requived, with one
serving as a recording vessel, and the
other two doing the shooting.  Re-
gquirements ro down to two vessels

for conventional reflection  surveys,
and to only one with the flexatir
method.

Flexotir shooting is a method de-
veloped by the Institute Francais dn
Petrole in cooperation with CCGG, It
features u perforated steel sphere
which allows the use of very small
explosive charges at relatively great
depths, avoids the signul disturbing
bubble cffect, is safe for marine lm:
is fast, and reqguires only one hoat,

7 0

Transalia ﬁles. on
Atlantic ccreage

A surprise filing on Atlantic off-
acreage by Ottawa lawyer B, -G,
Belfoi Oct. 26 on 2.4 million acres
south and sonthwest of Nova Scofia
was made on behalf of Transalta Oil
& Guas of Calgary. The finn filed on
the acreage with both the federal
aud Nova Scotin governments.

The acrenge, showa in the last is-

sue of COILWEEK (p. 16), abutts
Shell's, Texaco's, Chevron's,” Eastern
&  Chartered  Trust's, and  Mobil's

acrexge at the southwestern tip of
the large acreage spreads held east
and south of Nova Scotia in the
Atluntic. Right in the middie of the

holdings  Mobil has already  found
gas an Sable Island, the first en-
couragement for the eustern offshore
pluy. Mobil has called the gas find
non-commercial,

)
(&)

CIG now drilling
third North Sea fest

Canadian Industrial Gas is partici-
pating in its third North Sea wildeat,
30 miles olfshore, 16 miles smlthuest
of British  Petroleum’s West  Sole
Permian gas field and 12 miles north-
west of Placid's recent gas discovery.

CIG/Burmah 47-20-1 started drill-
ing Nov. 5, using the semi- suhmerq-
ible drilling platform “Ocean Prince.”
On completion of the test, interest in
the 61,000-acre production licence
will be split 30 percent to Canadian
Industrial Gas (U.K.) Limited, 50 per-
cent to the Burmah North Sea group
and 20 percent to Total Oil Marine -
Limited and associates.

CIG, through its subsidiaries Cana-
dian Industrinl Gas (U.K.) Limited

“and Northern and Central Gas (UK.}

Limited, holds an interest in a gross
792,000 acres in the North Sea. First
test for CIG in bleck 45,23 obtamed
a substantial flow of light gravity
Perminn oil on test. CIG holds a 10
percent interest with an option to
increase this to 20 percent. Second
test, drifled early this vear .in block
45/22 was abandoned.

Saskarchewan gas field

2

gets boosi

Ficld experience and business ac-
urmen of an experienced gus producer
and o osubtle change in the husiness
pulicy  of the  government owned
Saskalchewan  Power  Corporation
were marricd  inoa deal this £,
which will:

© Produce  hwds  which  would
atherwise bave been left undeveloped
for at Teast five years,

© Turn a prolit for the private op-
erlor,

© Swe SPC
viestoenk.

about 34 million in-

© Bring a f"llll‘lllt(‘l.,d Uow of gus
into gus ]lllIH"I\ SIC distrilsution ]mm.
\\I”llll i :\p(.(IfIL‘(l tine.

© Cive the gas to SPC at a cheap-
er price than it could have nrocuced
it.

Uinder the terms ol the agreement,
North Canadinn Oils Limited of Cal-
wary acqnired the vas rights on 104
sections in the northeastern poilion
of the Hatton pas field i the south-

west carner of Saskatchewan, adjae-
ent to its previcusly developed gzus
production from 82 wells in the Hor-
sham area. Since the deal was clinch-
ed in mid-September NOC has drilled
and cascd 20 wells of which 10 have
already been placed on production.
The operator has until Sept. 1770 to
drill an additional 60 or more wells
and establisli a deliverability of 32
mmef/d for SPC. Spacing is 610
acres. NCO can begin delivery of the
required contract amount any time.

NCO estimates that total invest-
ment  including  acquisition of  the
richts and their development plus
gathering system al between 53 and
&1 million. SPC made its own cal-
culation on this and found a $4 mil-
livn tag for development cost entively
reasonable.

SPC would not have touched the
for at léast another
in fuvor of holdings more

area five vears

accessible
(Continued on page 14)
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HYPOTHETICAL CROSS SECTION!
ANGLIA UPLIFT TO TH

CENTRAL

THE OFFSHORE PERMIAN BASIN

PART OF

\

ccurring it the Zechstein
formation have been found as o more
or less ) I,’. chain to the Carbon-

ozzs‘:::.;:'c.-. !':wnc’s Lockion gas discov-
ary wWas P esumably drilled in one of
these rects. By pluin extrapolation
: oan ])(_ thought 1o continue
H ea north of The Wash, & d
furn 'wst rm't'z‘. of the East Anglia Up-
I3t nning throueh a consider
ch Canadian corner.
mnesian Limestone oil
£ ‘Ll‘.e Hu..n..i‘ group is be-
: well
In any case the
it likely that

v

N hat makes cxploration a bir tri chy
= gsoilating nature of the Per
3alt deposition is de-
-'c'iicn‘., and so0 will no doubt
eef growth and its Ioc;‘ltion.

‘omcf_hvc horizons includ

sic and the Cret ncoomﬂu-
soetions over an area where
bagin relief, salt dome struc-
;, and tectonics have given a great
vartety of trap possibilities. The Ar-
pet group, for instance, has alreacy
found excellent gas reservoirs in the
Lower iassic Buntsandstein torma-
tion. (Hewitt ficld).

.'}Pcr‘-'tx'ing the pr

Aguitaine's piom:cring wildeat. ut

uth of Kaskattama River on
the soushwest shore of Fludson Bay
has '..\.dv reached total depth at
2941 feet in the Precambrian base-
ment which .was  contacted about

+5q
e m
1

1,100 feet lower t}mr expected, thus

PECHiveness of ¢
muchy thicker ihan fm(* ast sedimen-

tary columne in the arca.

The well, Sogepet Aguit, Kaskat-
tama Frov. "No. 1, wmc’l Liad bheen
heen susponded last winter 4t 2.850
feet was re-ontercd  this  summer.
TPreviously the -basement Had heen
mapped from seismic surveys al what
tumed ont 1o be actually the Silurian.
When drilled it showed oil stain and
a good smell of oil in drill cultings,
pinx a erysialline dolomite promising
to be a good pntcm.dl reservoir rock.
Main target ol thc test were the basal
sands of 11(, Ordovician.

Nothing has been said abowt this
harizom by well .)'mlm Aguitaine,
which is keeping all information o
this wildent tight. But the report on
the Tound f,\ldcnu; of oil in the well
confirms the oil prospectiveness of the
region, including the important deep
pO?llO"l\ of the basin in Hudson Bay
and its snrrounding mainland.

Test is on a one-million-acre, on-
and-offshore farmout of  Aquitaine
from Brulome Pebroleums a
pet. Sinee spuddnﬁ of the \xdl
Anuituine has farmed out part of its
50 percent interest in the lands to
French Petroleum {25 poveent) and
to Sun Ol {10 nucem,, Sogepct and
Dralorne have made farmouts on their
own, leaving the current koldings in
the block as follows:

Aquitaing_25_percent;_Sogepet 30

acreace is held offshore by
De Transalin  Mu.ers,

Petroleums and

Plans now Jare for a sciamic
gram onshore during the com
tel season, for which equinm
alrcady been airlifted in.
mer marin ‘-Il',l'{l'[l](, wi

Fudson Buv on the Atlan

)locl\,

=T
-
Linim
-

" prodaction in the  Hanty

and Sage-

nereent;
Bralore 10 percent; Petropar, 7%

French Peie 123 percont; | :
rently moving onto the i

Tercent; and sugp, Teck Corporation

and Weslarn Decaltfi Potroleums five

percent_each,  Acuitaine  holds an

option on a f:umom on all of Atlantic

Richlicld's 50 mﬂhon acre  Hudson

Day offshore  spread.  aAdditional

&

Brett Oils of Calgars hus RIng
a new Basal Quartz ol :
wildeat three miles nordtaas

couth Alherta. Successfal wo
Alda et al Bantry 6-6 :;‘.Jsﬂ
T? W, d) flowed oil to snrf
minutes at a rate of from 3
h /G during a 7¥%-hour USHE
Pipe recovery was QG0 feexr (r. ci.
no indication of water.
discovery 4¥-inch producti
has been set. DPresently procaa
";mpa}&ﬂt is baing moved to the s
for further testing of the discovery.

|.

The discavery was dr 111{,1 on A
CPR land farmout from Chevren
St.m(.im for an undisclosed overrid-
ing \'ﬂtv The test had
YTirett and partners thres sectio
of the agreement provides
(.evelox)mcn wells te be
the same group in the Iantry
which will earn them an
sections of land, Drilling

carned

dev“iopment locations.

Partners of Bratt include Alierdeen
1'1e.alq Ltd ~of Calgary ‘:1‘,3 s

Vi
23 peuent, P.uh'u cnt \TIDC\ Ltu.

Toranto 6% percent, Deauville Exe
: I ; :
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ENABLING LECISLATION PASSED FOR NEW NEWFOUNDLA ND

REFINERY

lin g legislation was pushed through last week 10

b
foundland Premier Joseph Smaliwood establish the

Che_"’ncal Corporation. This Crown company

is intended to be the vehicle through which the Come-By -
nance pewoleum refinery is financed. Newioundland
Refining Company Limited, the wholly owned subsidiary of
Shatae_;j Naturel Resources Comipany Incorporated (New Yorky,
will le(' the 30, 00C b/d jacilities to be built at the neck of
the Avalon Penninsula, and will take title vo them only after

it has paid out 330 million over the next 15-25 years 1o redeein
floated by the Crown Corporation,
he 357 million invesiment figure - and the 100, 000

-
.('IJ
o
=)
5]
&

/d crude mpi - used by Premiier Smaliwood in his announce-
ment 135!. week ~ referred 1o more than the 545 million
Within two years of initiating constiuction of phase
one of the plan - which invelves the hydrocracking of
residuals 1o produce an ammonia-plant feedstock, jet fuel
and other peiroleum producis - Newioundland Refining nopes
to double the

size of the operation. 1o this second stage

{ic 80, 000 b/d) mere reformate would be produced w feed

a BT ¥ extracticn unit.
ily, says NRC, wiile the toluene would be run through

s

The benzene can be exported quite
read

a hydrodeaikylation unlt to augment benzene ouiput.

Ra fm.ue for the BTX tower is intended for a naphtha cracker
No naphiha pyrolysis could be
unless and until Newfoundland

in order 1o produce olefins.
contfemnplated, however,
Refining can line up some potential ethylene or propylene

cusiomess ready to locate at the Newfoundland siie.

CANADIAN OIlL EXPORTS MAY BE UNDER FIRE AT U.
HEARINGS

WASHINGTON: Canada’s oil exporis to the United
States will be under scrutiny again May 22-24 at public
hearings on the mandatory U.S. oil import control program
called by Interior Secretary Stewart Udall
" The hearings, similar to sessions held in Washington

two years ago, are intended 1o deal with the multiple
problems that have developed in the detailed implementation
of existing oil quotas and to cornsider the broad cutlines of

amv as it should develop in the future. First day of

while remain-

the progr
the hearings will consider the general issues,

in

two davs will be concerned with particular problems

U:J

that a:ise out of the establishment of foreign trade zones,

feed sgocks for petrochemical plants, refinery quotas, shoitage

sf snecial types of petroleurn such as propane and jet fuel,
.md Tincentives and import program Coanges 1o encourage '

exploration for new peircleum reserves, ”

Also singled out for discussion in the last two days
is the i{ssue of oil imported {rom Canada under coverland
exemption from the quota imposed on all other countries

8

except Mexico which has voluntarily agrecd to limit its
exports 1o 30, 0G0 b/,
10 percent last year - 15 causing concern on two COURts;

Growth of Canadian oil Imports -

1y Imterior
underestimated C
import quotes,

I epu tment projeciions have consisiently

nadian 1{..ports gach year wher seliing
\-:i:h rhe result that total imporis have

exceeded formula rate by the amount of this errer. Last

year, the error amountad to 32, 002 b/d. /d. This nas broughs
J ' =

repeated complaints from the Independent Petroleum
Association of America.

{2y U3,
are reporiedly concerned about propertion of Canadian oil

administration, and some major oil companies,

imperts in relation to those from other couniries, particularly

=

Verezuela. A rumor in Washingon is that at tie recent
g in Punta LCel Este,
Lvnaon Johnson gave assurances 1o Venezuelﬂ President Raul
administration would not permic Canadian

_oil imports to_continue to grow ai the expense of Venezuela's

Latin American summit meeting President

Leoni that the

market in the United Staies.

AQUITAINE CONFIRMSE HUDSON BAY STAKE

Aquitaine Company of Canaca Lud

rumored stake in Atlaniic Richiield's

giishore spread in Hudson Bay. In iis

45
Ga& an-r;ual Ieport,
4

1
Aguitaine says it has "made an agreemen with Atlantic

Rickiield Company for joint exploration” of the total spread

or behatl of itsell and its pariners in the Kashattama well
of Lhc

erest 5‘1 Lol

on tae sourawest shove of the Bay ai the mouth

Kaskatrama River in Manitoba,

The int
Aquitaine’s portion { the veniule was 50 percent Agquitaine,

25 nercent Fiench Petroleum, 15 percent Peiropar, apd 1

sercent Sun Oil.

1t is understood that the Aguitaine group will earn 25

percent interest in the offshore blgck by conducting seisinic

-

work during the summer of 1863 and will then have an

option to acquire an additional 25 percent for an undisclosed

cash consideration. This summer A quitaine plans no offshore

seismic, but will deepen its suspended Kaskatzama well and

..J
ri
bt
=
-
o
i

run seismic conshoire surveys uur:nq the foll and comis

In land-locked Saskatchewan, the company has begun
geophysical evaication of the 1. 1_- r.ililon-acre tract it
holds topether with Banif Qil and jeflerson

Laie Petrochemicals
in Winnipegosis-prospeciive areas of the provinca.

Aquitaine
and Banif farmed out one Lﬂlld of thelr equail interesis to
Jeiferson Lake Peirochemicals, according 10 the :epo:t.
Geophysical work inciuded nine crew months of selsmic and

six crew months of microgravimernic surveys,

OILWEEK May 1/67 i



\1’ BC TO TAKE DISPUTE OVER

OFFSHORE RIGHTS TO COURT

The British Columbia government plans
to take the federal government to court to
find out who really owns the oil and gas
rights off the British Columbia coast. At
present, both governments claim ownership
with the result that in some cases one oil
company has filed on offshore acreage with
the federal government while another com-
pany has field on the same acreage with the
provincial government.

The long-standing dispute between the fedoral govern-
ment and the British Columbia government ahout the
ownership of offshore mineral rights will soon bring new
developments.  The  British  Columbia govcrmncnt has
applicd to the provincial Court of Appeal for a ruling
under the provincial stitute detennining  constitutional
(uestions,

Hon. W. K. Kiernan, BC minister of mines, told OIL-
WEEK Wednesday that the Court of Appeal is the highest
forum the l]IO\il](ld] government can go o in 01(1@1 to
get jurisdiction, \\e Lave studied this problem  very
closely for quite some time now, and we have nol yct
found anvthing under the provineial statute or the -Con-
tederation Act which would point to the federal govern-
ment’s right to these offshore areas.

Want To Ifear From Ottawa

“For vears we have been trving to get the federal
government to state its case, but have received no ex-
planation vet.” By taking the matter te court, the pro-
vincial govermment hopes, lor one thing, that the federal
government will olfer an explanation. “We might huve
overlooked something,” savs Mr. Kiemnan, “and the federal
gaovernment may have some gronnds to justify its action,
but we would certuinly like to hear ubout it.”

But the provincial government feels certain that the
court ruling can only be in favor of the province, but
even if so. the federal government can take the matter
to higher forums.

“We have not obtained our mineral rights from
Canada,” Mr. Kiernan explained. “We obtained them from
Great Dritain as a separate entity a long time before join-
ing the confederation. There was nothing in the Con-
—iedellltlon Act which could take them away [rom us.’

The dispute bhetween Victoria und Ottawa first broke
out in August, 1961, when Shell filed on 171 million off-
shore acres with the federal government. Shortly after
the BC government offered some 15 million acres oft-
setting its coast line, a large portion of it already filed
on by Shell. A iotal of 1.69 million acres were {iled on
with the provincial government. Some of the acreage
picked up was filed on previously by Shell.

As the dispute did not come to u settlement, the in-
dustry took a “wait and see” position.

14

"

There was speculation at that time that only the first
significant offshore discovery will bring about a solution
as the question will then definitely be brought to a head.

Double Rentals

The BC government, however, is apparently anxious
to fight out a decision sooner, as the uncertain situation
is unfavorably influencing the province’s leasing revenucs.
Some of the companies have been paying rentals to both
the province and the federal government, but this situa-
tion cannot be held for too much longer.

Spokesman for Socony Mobil, which owns offshore
acreage at the other end of Canada, said he would be “ex-
tremely interested” to sce the results of Mr. Kiernan’s
endeavours.

He added, however, that his company’s wet permits off
Sable Island fell into a slightly diiferent category than
the BC acreage inasmuch as the mineral rights on the
island itself were also cliimed by both the lederal gov-
crmment and Nova Scotia,

Back to The BNA

The spokesman doubted il any court decision arising
out of the BC situation would have much effect on the
Mobil acreage: “Ours is really a problem of interpreting
documents. Goes back to the British North America Act,
vou know.”

st

U.S. Oil Company Seeks
Control Of Charter Oil

Officials of Charter Oil Company Ltd. are awaiting
reaction “possibly within twa weeks,” to an answer to
an American oil company interested in gaining control
on one of Canada’s few remaining independent oil com-
panies.

Ralph K. Farris, president of Charter Oil with offices
in Vancouver, said Wednesday his firm had replied to a
letter of intent from the American company to purchase
2,500,000 shares of the treasury stock of Charter. The
letter was received from a Montreal based trust company.

1f ncgotlations are consumated, Charter will ask for
change in (aplhhmtlon increasing its authorized shares
from four million to six million. The comparny has issued
2,397,582 shares. Providing the offer is ucceptable to
both parties, control of Charter Oil will pass into the
hauds of the American company.

The increased capitalization would cover the sale of
treasury stock and all outstanding debentures, according
to Mr. Farris. The transaction would require the approval
of shareholders and directors of Charter and sharcholders
of the American company.

The Canadian independent is currently engaged in
exploration in Snipe Lake, Alberta and Pink Mountain,
BC.

_—._..._-.——.—._

Deepest oil well in the world was drilled to a depth

of 25,340 feet in Pecos County, Texas.

OILWEEK January 7/63




NEW WILDCATS

DeKalb to test D-3 north of Lanaway

DeKalb Petroleum Corp. has staked a 9,600-foot D-3
test two miles north of Cardium oil production in the
Lanaway field, the first in an accclerated drilling program
planned for 1963,

The D-3 test, DeKalb Lanaway 4-5 (Lsd. 4-3-37-3 W,
5), will go down 13 miles south of a small I>-3 oil pool
discovered last year by the Apache Corporation and 6%
miles north of ‘Gulf L.mlm(n 11-36, which found 125
feet of gas bearing D-3 reef, (‘ontrdctor Regent Dwilling
is moving in rig.

S, PART OF APACHE-BA

-9 B. Q. & .

OlL WELL
27 MMOUF/D D) GAS &
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s
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The well will be drilled on drilling reservation 858,
a 9,920-acre block (16 quarter sections leascable} pur-
chased by DeKalb on Aug. 1. 1961 for $304,000. In the
same area, DeKalb alse holds drilling reservation 893,
an 8,480-acre block purchased for 8176000 and con-
vertible to 14 quarter sections of lease.

In addition to the Lanaway test, DeKalb plans an
immediate start on a six-well program at Leafland and
a three-well Cardinm program at Garrington, plus addi-
tional drilling at Sundre, Judy Creck and Swan THills,
according to a company spokesman

Pure to drill at Gleichen .
The Pure Qil Company has staked its fourth wildcat
in the Gleichen area in less than two years, The latest
pro]ect in conjunction with Canadian Pacific Oil & Gas
Ltd., is Pure CPOG Gleichen 4-25 (Lsd. 4-25-22-23 W, 4),
about 40 miles east-southeast of Calgary and half a mile

ONWEEK January 7/63

southwest of abandoned Pure Gleichen 7-25 (Lsd. 7-25-
22.23 W. 4). ‘

Gleichen 4-25 is shared cqually by Pure an POG.
Operations are slated to begin sometime next ‘week on
freehold lands near the Blackfoot Indian reserve.

The abandoned well, drilled in November, 1861,
showed Viking gas at the 4,243-foot depth and some oil
in the Basal Quartz sands formation at 5,132 fect on drill-
stem and wireline test, respectively.

—alf——

AP Con spots two near Wainwright

Alberta Pacific Consolidated Qils Limited has staked
two Devonian tests in the Wainwright aren of eastern
Alberta.

AP Con et al Wainwright 12-11 (Lsd. 12-11-46-7 W,
4) will go down 3% miles northwest of heavy gravity pro-
duction in the Wainwright field and 1% miles south of
abandonment Husky Wainwright 1-22. Projected depth
is 2,530 feet.

AP Con et al Hope Valley 4-22 (Lsd 4-22.46-4 W, 4)
will be drilled 11 miles northcast of preduction in the
field and 2% miles south of abahdonment Homestead -
Admiral Hope 8-33. Projected depth is 2,600 feet.

Berneo Drilling has been awarded the contract for the
Wainwright 12-11 test, and Precision Diilling has been
awarded the contract for the Hope Valley test.

——atife—

Skelly spots two tests at Kaybob

Skelly Oil Compuny has staked a wildeat and plans
to drill a shallow stepout to its 1961 gus discovery near
the Kavbob oilficlds.

Skelly Berta P-1 Meckwap 10-2 (Lsd. 10-2-66-17 W,
5) is planmned as a Gilwood test at a depth of 9,500 feet
on property acquired about a year ago. The site is about
10 miles northeast of the waob field and 22 miles due
west of the Virginia Hills ficld.

Skelly Berta J-3 Kaybob 10-16 (Lsd. 10-18-65-17 W.
5) is a stepout to Skelly Berta [-2 Kaybob 10-31, 3% miles
to the southwest, which hit Notikewin gas at the 5,365-
foot level in 1962, It is also planned as a Notikewin
test ut a shallow (4,550 feet) Ievel.

It is the third well to be drilled on dullmgr reserva-
tion No. 803 purchased by Skelly March 2 1962 for
579,564.80, ncarly $35 per leaseable acre. P—l Meekwap
10-2 is also located on the same 10,240-acre reservation.

o

CPOG — Followup to Blairmore find

Canadian Pacific Oil and Gas has staked a 3,200-foot
Mississippian test in southern Alberta, CPOG Alderson
4-29 (Lsd. 4-29-15-11 H. 4), on CPR-owned rights. Site
is 25 miles west of the Medicine Hat gas field and four
miles northwest of the company’s Basal Blairmore oil dis-
covery, Alderson 10-3. Nearest previous test is a dry hole
drilled by CPOC two miles north. Contractor is Pre-
cision Drilling.

e

Central Del Rio spots Manitoba test

Central Del Rio Oils Litd. last week staked a 3,350-
foot Mississippian wildcat four miles northwest of the
Pierson field in Manitoba. The firm has moved in a
rotary r]g and spudding was expected in “the next day
or two”. CRD Imp. N. Pierson §-21 (Lsd. 8-21-3-28 W, 1)
is the first of two planned wells on a farmout basis from
Imperial Oil Lid. CRD recently completed a well for
the California Standard Co. in the same general area.
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1.
thereof, the followlng PFart:

Voi. 81, No, 36

Regulations Under The Regulations Act

MANITOBA REGULATION 71/62
being

A Regulation under The Mines Act
to amend Manitoba Regulation 14/47
(Filed Augusr 28th, 1968,)

Manitoba Regulation 14/47 is amendad by adding thereto, immediately after section 2132

Part ¥1
. Far North
213, (1) In this Part

{a) "‘development well' means 2 well, the location of which is, in the opinicn of the
director, so related to the location of producibie.wells that there is every probability thart ir
will produce from the same peol as the producible wells;

(b} “exploratory well ' means any well that is not a development well;

(cy “exploratory work'' means test driiling, aerial mapping, smiveying, bulldozing,
geological, geophysical and geochemical examinations and other investigations refating to
the subsurface geolegy and all work, including the construction and maintenance of thase
faciliries necessarily connected therewith and the building and maintenance of airstrips and
roads required for the supply of or access to exploratory operations;

(&) "legal survey'' means a survey made in accordance with section 223;

{e) "licensee' means the holder of a licence issued under section $1;

{f) "'pericd"”’ when used in raspect of 2 permit means

(i) the pericd of a term of 2 perinit in respect of which & deposit is required to be

made under secrion $47.and Schedale B,

or

(ii) the term of a renewal of a permir, or
{iif) the term of an extension of a permir;

(g "'permit’’ means an exploratery permit issued under this Parg;

(h} "'permittee’” means the boider of a penmit,

(2 Subject to subsection (2) of section 214, the provisions of Parts I to V that apply to
reserving geological and geophysical reservations and to geological and geophysical
reservations apply, in so far as is practicable, to a permit and'the area covered by 2 permit
respectively,

214, (1) This Part applies only to lands in the province that are north of latitude 58° north,
and east of meridian of lengitude 95° west,

{2 Where a provision of this Part conflicts with or is repugnant to a provision of any other
Part of this regulation, in so far as ir affects land to which this Part applies, the provision of
this Part supersedes the conflicting or repugnant provision of the other Part.

Land Division
215, For the purposaes of this Part, land shall be divided inro grid areas.
218, (1) A grid area shall be bounded on the east and west sides by successive meridians of
longitude of the serjes §8° 00" 02", 88" 15° 0¢*, 88" 30° 00", which series may be extended
as required, and on the north and south sidss by straight lnes joining the points of intersection
of the east and west boundaries with successive parailels of latitude of the series 557 00' 00",
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35° 101 00", 58° 20° 00", which series may be extended as required.
w—z=(2) Every grid area shall be referred to by the latitude and longitude of the northeast comer
of that grid area. ‘

217. (1) Every grid area shall be divided into sections. .
{2 A Secticn shall be bounded on the east and west sides by meridians spaced at intervals of
ene-tenth of the interval between the east and west boundaries of the grid area,

{3 A section shall be bounded on the north and south sides by straight lines drawn parallel 10
the nporth and south boundaries of the grid area and spaced at intervals of one-tenth of the
intarval between the north and soush boundaries of the grid area.

(4) A section shall be identified by the number ro which ir corresponds as follows: e

100 | 90 | B0 | 70 | 80 | 50 | 40 [ 30 } 20 |1G

38 | 58 i3y 63 | 33 ; a8 | 35 | 28 1 138 3
t
97 L &7 ¢ 771 87 1 87 } 47 ) 37 | &7 | 17 T

34 | B4 | 74| 64 | 54 | 44| 34 | 24 1 14 4

93 1 83 | T3 83 | 53 | 43y 33 | 23 | 13 3 x

W
—
o
vt
-1
=
@
—+
[#1]
—

41 ] 31 {21 11 1

218. The boundary . -
{2) between the north and south halves of a grid area is the north boundary of secrions 3,
15, 25, 33,45, 55,85, 75, 85 and 95; and
{b) between the east and west halves of a grid area is the west boundary of sections 41 to 50.

218. (1) Every section shall ba divided into subdivisicns,

{2) Every subdivision shall be bounded on the east and west sides by meridians spaced ar

intervals of one-guarter of the interval between the east and west boundariss of the sectien, B
{3 Every subdivison shall be bounded on the north and south sides by siraight lines drawn '
parallel to the nerth and south boundaries of the section and spaced at intervals of one-quarter

of the interval between the north and south boundaries of the section, f -
{4) Every subdivision shall be identified by the letter to which it corresponds in the following
diagram:
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220. (1} A rarget area is an area of land six hundred feer square lying within a subdivision and

" oriented due north-south and east-west and simaie symmetrically about the intersection of 2

line joining the midpoints of the east and west boundaries of the subdivisicn with a line joining
e nidpoinis of the north and south boundaries of the subdivision. S

(2 A target area shall be referred to by the letzer of tha subdivision in which the targer arca
is located,

221, All latitudes and longitides used in these regulations shatl be referred to the Norti
American Datum of 1927,

Survays
282. For the purposes of this Part, no person other than a Maniroba Land Surveyor shall make
a legal survey.

223. (1) Every legal survey made pursuant to this Parr shall be made in accordance with in-
structions of the Director of Surveys,
(2 Every plan of a legal survey made pursuant to this Part shall be signed by the surveyor and
submirzed to the Director of Surveys accompaniad by the szrveyor's field notes annexed to an
affidavit of the surveyor verifying that he has executed the legai survey faithfully, correctly
and in accordance with this Part and with any instructions issued to him by the Direcior of
Swrveys.
(3 Every plan of a legal survey made pursuant to this Part shall, where relevan:, show
{a) the position, direction and length of the boundaries of grid areas and divisians theceof;
(b} the position of existing wells;
(¢} tie nawre and pesition of any monument used to mark, or placed as a reference ta, any
boundary or posiiion refeired te in clause (&) ot (b); and
{d) any road allowance, surveyed road, railway, pipeline, high voltage power iines or other
right-of -way, dwellings, industriai plants, permanen: buildings, air fields and existing or
proposed flight ways.

224, Every permittee or lessee shall, as soon as possible after an exploratory well s completed,
send 1o the Director of Mines a plan of a legal survey iz quadruplicate, approved by the Direcror
of Surveys, showing the positicn of the well relative to the nearest target area.

225. (1) Every permittee or lessee shall, before the suspension or abandenment of any exploratory
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well, send to the Director of Mines a plan that clearly shows the surveyed position of that well
relative to

(2) a reference referred to in section 229; or
(b) a topographical feature that is identifizble on
{1) a map that has been published by or on behalf of the Government ¢f Canada ot
the Province of Manitoba; or
(iD) a vertical aerial photograph, of mapping standard, obtained from the Natlonal Afr

Phota Library or from such other source as may be acceptable to the Director of 1
Surveys.,
{2 Where an aerial photograph is used pursuant to clausa (h) of subsection (1), that photograph }
shall be sent to the Director of Mines with the plan, )

(3} A permittee or lessee may, in lieu of sending the plan referred to in subsection (1), send o
the Director of Mines the aerial photograph referred to in sub-clause (if) of clause (b) of sub-
section (1), on which the position of the well has been clearly marked in a manner acceptable
1o the Director of Mines after the position thereof has heen determined by a field comparison
between the site and the photograph,

226. (1) Every permittee or lessee shall, before drilling a development well, sead to the
Director of Mines four prints of a plan of a legal survey approved by the Director of Surveys
showing the target area and on which the approximate position of the proposed well relative 10
the target area has becn superimposed in ink,

(%) The position of each development well relative to the target area shall be precisely
derermined after diilling has commencead and the permiztee or lessee shall inform the Director
of Mines of any difference in the positien of the well from the positicn shown oo tre plan of
legal survey referred 1o in subsection (1),

297, (1) Where any uncartainty or dispute arises respecting the position of any boundary, the

bl
Director of Mines may require a permittez or lessee to fiie a plan of legal survey, approved by B
the Director of Surveys, showing the boundary in respect of which the uncertainty or dispute
has arisen, -
(2 The plan of 1égal survey shail show the position of such boundaries and references as the +
Director of Minss may specify,
228. The Director of Surveys may, at the request of a permittee or lessee, approve 2 plan of
legat survey of the whele or part of a grid area, permit area, lease area, section, subdivision
or Target area ot the position of a well,
Monuments

229, The ground position of a grid area, permdit area,’ lease atea, section, subdivision, rarget i
area or well may, in the discretion of the Director of Surveys be surveyed by reference to ®,

{a) a monument shown on a plan of survey that has been approved by the Director of Surveys

pursuani to section 223;

(b a geodetic survey wizngulation station;

(c) 2 geodetic survey Shoran siation:

{d) a marker placed for the purposs of marking a territorial boundary:

(e) a menument as defined in The Surveys Act or the Dominion Lands Surveys Act (Canada)

or the Canada Lands Survevs Act{Canada); '

(£} a physical feature, the geographical position of which has been determined by means

of a Sheran-conuolled photegrammetric process; -

(g amarker, the geographic position of which has been determined by astronomic meacs;

ar

{1 any other marker approved by the Director of Surveys, ¥l

230, Where the position of any boundary of a grid area, permit area, lease arez, section,
subd{vision or target area or the position of a well bas been established by a legal survey
approved by the Director of Surveys pursuant to this Part, the position of that boundary or well
shall be deemed ta be the true position thereof, notwithstanding that the beundazy or well is
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found ot to be located in the positidn requirzd by this Part and shaill determine the position of
2l other sections, subdivisions or rarget areas that lie within that grid area.

231, (1) Where, due to a discerdance of reference polnts or imprecisions in measuring, a sub-
‘. sequently surveyed grid area, section, subdivision or target area appears to ovarlap a grid arez,
section, subdivision or targer area the position of which is deemed to be true by section 230,
the subsequently surveyed grid area, section, subdivision or targer area shall be laid out and
surveyed as though no overlap existed except that it shall be reduced by that portion that lies
within the overiap,
{2) Subjec: to subsecrion (1), a.grid arza that has been reduced pursuant to subseetion (1) shali,
e for the purposes of this Part, be considered to be a whole grid acea.

(3 Where, due to a discordance of reference points or imprecisions in measuring, a parcel of

land appears not to lie within a grid area, that parcel may be disposed of pursuant to section

s
{3
L)
b

al survey made pursuant to this Part shall be mede by and pald for by the permitee
2 case mav he,

B4
—
Iy
12
b
(57
[0}
o
v
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233, (1) Where s monument {s damaged, destroyed, moved or altered as a result of the
opsrations of a lcensee, permitiee or lessez

{2} he skall report the matter to the Director af Surveys as soon as possible; and

(b} e shall be respensibie for the cost of its restoration.
{2} fvery permittee or lessee shall maintain end keep i good repair all menuments that ate
situated on or mark the boundaries of his permit area or lease area as the case may be.

234, Every ilcemsee, permittes or lessee who finds that a rmonument has besn destroyed.
damaged, maoved or altered shall report thie matter to the Directar of Svrveys as soon as
possible,

e

233, Eyery licenses who cairies our worx on lands not held by him under permit or lease shall,
upon completicn cf the work, furnish _the Director of Mines_with three copies of
¥ (a) amapan a scale of not less than four niiles o one inch shewing the area covered by the
examination znd indicating the location of all roads and airstrips;
(by inforimation obtained as to the presence of water, coal, gravel, sand or other potentially
useful minerals; and
(cy all reports, photographs, maps and catz referred o in section 280,

236. A lcensee shall upon request by the Director of Mines report the location and progress of
any field party empioyed by the licensee.

FPERMITS
Fermit upon Application

237, (1) Whers the Dirzcror of Mines is sati that expleratory work will be cariied out. he
may, upon applicaticn, issue an exploratory permit for lands thar have not previeusly been
held under peimit or lease. -
{2 Every application for an exploratory perrmit shall be made o'the Chiei Minin
and shall be accompanied by

{a) afee of 5250, 00:

(b} the depasit requirad by section 247T;

(¢} astatement of the extent and character of the examination to be made and the estimated

cost thereof; and

{d} a description of the area for which application is made.
3 {3 The Chief Mining Recorder shall cause to be endorsed on each application the date and

time that the application is received,

g Recorder

233, (1) Where an application is not accepted, the fee and deposit shall be retenad to the
applicant, - ’
(2) Where an application is withdrawn by the applicant before the permit is issued, the deposit
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235. {1) Every permit, except 4 permir issued under section 264 in respect of lands refemred to
in subsection ( 3) of section 231, shall be issued for a grid area or one-half of a grid area. .
{2 A permit shall not be issued to '

{aj a person who is less than twenty-one yzars of age; or

(b)" a company unless that company is licensed or registered to de business in Manitoba.
240, (1) A permittee must be the holder of a license issued under section 92 before he may
carry out exploratory work under this Part. )
{2 Where a permittee is authorized to carry out exploratory work under this Part, that work et
may be performed by any person employed or hired by the permittee.
(3 A permittee may, for the purpose of carrying out exploratory work for oil and gas,

(a) enter upon the lands described in his permit; and -

(b) use such part of the surface of the lands described In his permir as may be necessary for

that exploratory work,
(4} A permitee may produce from the lands described in his permit such quantity of oil and
gas 2s, in the opinion of the Director of Minas, is necessary for test purposes or for conduering
operations of the permittee on that permit area.

shall be returned to the applicant,

et

241. Subjsct to sections 261 to 267, a permittee has, until the permit expires, the exclusive
option to obtain an oil and gas lease not more than one-half of the sections of the land described
in his exploratory permit,

Term of Permit
242, A permit is valid for three years from the dare of issue,

243, A permitiee may at any time surrender the grid area or one-haif of the grid area for
which he folds a permit but, except as provided In section 248, no deposit shall be refunded to
the permittee, ’

gt

i

Renewal of Permits
244, (1) The director shall, upon applicadon, renew a permit for the term of one year.
{2) The application for renewal shall be made before the expiry date of the permit and shall be
accompanied by the deposit required by secticn 247,
(3 A permit may be renewed pursuant to subsection (1) not more than six times, !

243, (1) Where
(a} a permit has been renewed 3ix times;
(b) a well is being drilled in a manner satisfactory to the director; and
(¢} in the oplnion of the director, the well will not be completed or abandoned before the
expiration of the permir,
the director tnay, upon application extend the term of the permit for one or more periods of
ainety days.
(2} The application for extension shall be made to the director before the expiration of the
permit or a valid extension thereof, and shail be accompanied by the deposit required by
section 247, :

246, “Where a permit has been renewed six times, the minister may, upon application, renew
the pertnit for such term and subject to such conditions and depositt as he may prescribe.

Deposits "4
247, { 1) Subject to section 243, every permirtee shall deposit with the director, before the :
commencement of a pericd, money or bonds of a valee equal 1o the deposit required for that
period,
{2) The deposit required for the pericd set out in Column 1 of Schedule B Is the amount set out
in Colurmn If of that Schedule.
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7 dirsctor pursuant to section 235, the permittee is not required to send that same Information to -

248, (1) The portion of a deposit equal o the allowable expenditure made during the peried,
shall be returned te the permittee., .

- {92} Subject to subsection {3), the portion of the deposit not retumed to the permitzee is forfeited

to Her Majesty,
{3 Where in the opinion of the director a permittee has not been able to make allowable
axpendimre equal to the deposit required for any period, and the permitiee has given notice
the director, and during the renewal period next following the permittee makes allowabie
expendirure equal to the aggregate of

{a} the deposit required for the renewal period next following; and

(¥} the portion of the deposit for the p—e;md heretofore not returned to the permittee,

¢ the pontion of the deposit hererofore not retumed shall be remmed to the permittee)

(4) The notice required under subsection{ 3) shall be given before the end of the period and
shall state the reasons thar the permitzee has not been able to make ailowable expenditures
equal to the deposit required for that period and that the permities Intends to make allowable
expendirure, during the renewal period next following, zqual to the aggregate of

{a) the deposit required for the renewal period; and

{b) the portion of the deposir for the perivd heretofore not returned to the permittee.

-

4
7

249, Where during a period a permittee expends an amount in excess of ithie aggregate of
{a) the deposit set out in Schedule B for that period; and
ln {b} any amounr retumed 10 the permittee pursuant to subsection { 3) of section 248 for
,_; allowable expenditures made during that period, | '
T e deposit required for any succeeding period shall be reduced by the amount of that excess,

Expenditures
23¢. The director may at any time detzrmine the amount of allowable expenditure made by
the permittee on evidence submitted by the permitzee and on such other evidence a¢ the

.director may require.

251, (1) Every permittee shall within ninety days after the end of a period submit 1o the
director a statement in triplicate of the expenditures made for expioratory work done on the
permit area or group of permit areas during that peried,
(%) A perminzee may submit interim statements of expenditure from dme to time during the
term of the permir. mwjm,ﬂww St

! —(% Every statement of expendirure shall be verified by a starutory declaration and shall inchude
(a4} the items of expenditure;
{b) the number of the permir area on which the work was done;
(¢} the nurnber of the permirt area upon wiich the expenditure is to be applied:
(dy the specific purpose for which each item of expenditure was made; and
(e) three copies of all reports, photographs, maps and data referred to in section 260
concerning work for which expenditure is clajimed.

{4 Where the information referred to in this section has been sent by the permittee to the

"/‘iﬂ—«t’-’fl—a..:_t_,

g,

e
v

e

n%’é—wafaw a._,.,. A et m/—;dz ot &
s

the director pursuant toe this section.

252, Whars expenditures are made for axpleratery work done on or off a permit area for the
purpose of obtaining informaticn of a general nature that may be of value to the permittee in
connection with work being done by the permiitee, the director may consider the expendiruzes
to have been made {n such amounts as'the permirtee may request on any permit area or groups
of permit areas for which, in the opinion of the director, the work done is beneficial.

233, Where the director has designated a well as an_exploratory deep test well, the amount
expended on drilling that well shali be deemned to be an amount equal to.twice the amount
actually exnended on drilling thar well.

254. An amount expended for road building, alrstrip, or geophysicai examination or as 2
contribution to a well drilled outside a permit area may not be considered to be an allowable
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expenditure unless priotr approval for the work was obtained from the director.

Grouping
255. (1) A permittee may apply to the director to group permit areas
{a) any pait of which are within a circle having a radius of one hundred miles or that aie
contignous; and ' ’

{b} that do not cover an area in aggregale of more than two miilion acres.
{2} The application for grouping shall be made in triplicate on a form approved by the director i
and shall state the permit areas that are to be included {n the group.

(% A grouping shall commence on the date on which the application for grouping is approved
by the director. . i

256. (1) Allowable expenditure made on any permit zrea within a group, during the period of
the grouping shall, at the request of the permittee, be applied to any or all of the permir areas
within the group.

{2 Where allowable expenditure is applied to a permit area pursuant to subsection 1}, that
expenditure shall not be transferred to any other permit area.

237, A permitiee may from time to time regroup his cermit arzas.
Reporis )
38, Every licensee, permitice or lessee shall, at least fifizen days prior to comrmencing

explotatory work, send a written notice, in triplicate, in a form approved by the directa
the director stating ~

¢

(R

Lo

Rl

]

(a) the date on which he expects to commence the work and 1o complate the work;

{by the purpose and namre of the work;

{cy the approximate acreage of the area on which the waork is to be done together with a
man s}{'owing He boundaries of the arez;

{d) ile zguipment he intend: 10 use; .-
(&) the name of the nerson in charge of the woik; and

(£} the number of persons to be emploved,

cah

oy

0

e,

Hoen

A licensez, permiltee or lessee shall, upon request by the director, report the location ™

ER
af field parties and any change in the inrznded exploratory work.

e
¢

259, {1) Every permirtge si“lall, within sixty days after the third, sixth, and pinth anniversaries
of the date on which the permit was issued and within sixty days of the expiration, cancellation
or surrender of the permit, forward to the director in wriplicate

(a) copies of all aerial photographs raken by the permittes; .

: :Jg:'],

(%) a geological report of any area iavestigated including gaological maps, cross-sections
and stratigraphic data;
(¢} a geophysical report of the area investigated; aad ’ -
{d) teports of 411 surveys not referred 1o in clauses(2) te(c) that were conducrad on the
permlt area, '
(2} The geophysical report referred to in clause (c) of subsection (1} shal_i"include
(a) where a gravity survey has hzen conducted, maps showing :
(1) the location and ground slevation of each station, n¥
{ii) the final corrected gravity value at each station,
(iii) the gravity contours drawn on the gravity values, #nd
{iv) the boundaries of the permit areas;
(b) where a seismic survay is conducted, maps on a icaie of not less than one inch to one
mile showing o o =
{ H~the-locarion and ground elevation of each shot hole, L
{ii] the corrected time value at each shot hole for all horizons detérmined during the
course of the survey,
(1if) contours and isochrons drawn on the correcied values with a contour interval of not
more that one hundred feet or the equivalant in time, and

i
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{iv) the boundaries of the permit areas; and
{c) where a magnetic survey is conducted, maps showing
{ iy the lecatjen of the fiight lines
(ify the magnetic contour lines at intervals of ten gamma, z2nd
(ii) the boundaries of the permit areas.
(%) Where the information referred 1o in this secticn has been sent by the germittee to the
dirseror pursuant to section 235 or 251, the permittze is net required to send that sama
information to the director pursuzant to this section.
(4) The director may at any time request that a licensee, oermittee o lessee supply fzctual
information and cdaia, or a co_:y thereof, that are necessary for the interpretation of any survey
conducted for the purpose of seazching for oil or gas aad, without restricting the generality of
the forzgoing, may request facrual information and data concermning
(a) seisrnogzams and other recordings of seismic events together with all relevant data;
(b) magnetic profiles and otizer recordings of variations in the magnetic field of the zarth;
and
(©) any ohservations or readings obtained during the couse of a survey that was conducted
ior the purpose of searching for off or gas.
(5 Mo person shall destrey any of the factual information referred to in subsection (4} without
the comsent of the director, unless copies of that informarion has been sent to the directer
putsuant to this regulation,

0Oil and Gas Leases .
0il and Gas Lease upen Apglicatien
261. Upon application to the minister, 2 permittes shall be gramed an oil and gas lease
subject to this regulation.

262, (1) The land ic be an]uded in an oil and gas lease granted pursuant to secticn 261 shall
be selected by the permitiee from his permit area. . '

{9) The minister shail not grant an oil and gas lease pursuant to section 261 for more than
ope-half of the number of sections in the permit arza held by the apchant

{3 An oil and gas lease granted pussuant to section 281 shall commence on the day the
application is received by the minister.

263, Every application for an oil and gas lease shall be made on a forrx approv ed by the
director and shall be accompanied by

{a) the fee set out {n Schedule A;

(p) the annual rental for the first year of the term of the lease; and

(c) 2 dzagram and dascription of the area for which the application is made.

— Q{her-kuﬁﬂng/fz t\_,_,_,z- 2 /Wé”
264, (1) The minister may grant an oil and gas lease or permit or call tenders for the purchase
of an oil and gas lease ot permis for lands

(a) that have been held under a permit or oil and gas lease which permit or oil and gas

lease has expired, been cancelied or been swrendered;

{b) referred to in subsection (3) of section 231; ot

{c} that are a combination of the lands referred to in clauses (3) ‘and (b) or either of them.
(D An oil and gas lease or perinit granted pursuant to this section may be granted upen such
rerms and conditions as the minister may direct.
(3 Where tenders are called pursuant to this section and

{a) no tender is received, or

{(b) a Lender has been received and the minister kas refused 1o accept that tender,
the minister may dispose of those lands by an eil and gas.lease or. permit pursuant @ this section
in such manner and upon such terms as the minister may determine..... . .. ...

el

Pawers of Lessee
265, (1) A lessee who Is a licenses may

- 316 -



Vel 81, No. 36 THE MANITOBA GAZETTE September M1962.

(a) carry out exploratory work and drill wells in the lands incloded in his lease; and
{b) p}oduce any ail, gas or related hydrocarbons*{ other than coal or valuable SLone) or any
minerals or substances that are produced in association with any of the foregoing from the
lands included in his lease. '
{2) Where a lessee js authorized to carry out work or operations under chis regulation, that work
or those operations may be perfarmed by any person employed or hired by the lessee,

Lease Area _

286. (1) A lease area shall be composed of quadrilateral blocks of sections not larger than five
sections by three sections or four sections by four sections.
(2} The lease areas within a perrrit area shall

(ay corner one another;

(b) be separated from one another by at least one section; or

(c) be a combination of the blocks referred to in clauses{a) and (b).
{3 Except in the case of

{a) sections tha! are reduced pursuant to subsection { 1) of section 231; and

(b) land referred to in subsection( 3) of secrion 233;
no oil and gas lease shall be granted for less than one section,
{4 Nothing in this regulation shall be construed so as te prevent a permittee from leasing a
total of one-hall of the numbsr of sections in the permit area,
{3) Subsections (1} and (%) do not apply to an ofl and gas lease granted pursuant to secticn 264,

267. (1) Subject to subsection(2), wherz an oil and gas-lease is graﬁted pursuant to section
261, the land within the permit areas, but not included in the lease shall be surrendered to the
Crown, )
(2) Where an oil and gas lease is granted pursuant to section 261, the director may allow the
permittez to rerain under permit all or some of those sections of the permir area that are not
(a) incleded in the oil and gas lease, or
(b) contiguous to the lease azea.

Obligation to Lease .
268. The director may at any time declare in writing that a well within a permit area contains
oil or gas in commercial quantity.

269. (1 A c;é-_py'of the declaration referred to in section 268 shall he sent by registered mait
addressed to the permirtee at his last known address,

(2 The permiztée shall, within ona yzar from the date of the mailing to himn of the deciaration
made pursuant to section 268, apply for an cil and gas lease of the area within which the well

is locared.

.

270. (1) A permittee may, within ninety days from the date of mailing the declaration, serve
on the minister a notice of objection setting out the reason for the objection and all relzvzat
facts, - ) ]

(2) A notice of objec}ion under this section shall be served by being sent by registered mall
addressed to the minister.avWinnipeg, .

{3 Upon receipt of the notice of objection, the minister shall consider the declararion and
vacate, confinn or vary the declaration and the minister shall thereupon notify the permittee
of his decision by registered mail,

271. Where a declaration has been made pursuant to section 258 and no applicaticn has been
made pursuant o section 289, no person shall driil a well in that permit area within four and
one-tialf miles of the well to which the declaration refers, '

272. (1) Where an ofl and gas lease is granted subsequent ta a declaration made pursuant to
section 268 or 270, all sections within the parmit area contiguous ta, but net cornering, the
lease area shall be surzendered to the Crown.

{2 where an cil and gas lease is granted subsequént to a declaration made under section 268
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or 270, all that part of the permit area not included in the oii and gas lease and not surrendered

puIsTanl to subsection (1} may be retained under permi: by the perminee.

(3 Where part of the permit area is retained under perrnit sursuant to subsection (2), the

zermitiee shall send the permir to the director for amendment. :

Publication upon Surrender or Cancellatfon

273, (1) Whers lands have been held under a permzit or an oil and gas lease which permit ar
oil and gas lease or any part thereof has expired, been cancelled or been surrendered, the
director shall publish in The Manitoba Gazere a netice of the expiration, cancellation or
surrender of that zermit or il and gas lease,
{2 The norice referred to ir: subseciion (1) shall stare

(2) the number of the permirt or oil and gas lease; and

{b) whether the permit or ¢il and gas lease has expired, been cancelled or been surrendered.

Transier of Permit or Lease )
274. No transfer or assignment of a permit or oil and gas lease shall pass any interest in the
pertnit or oil and gas lease until the transfer is approved by the minister,

273, (1) Subject to subsection (2), where a transfer ot assignment {s executad fn a manner
satisfactory to the minister and is accotnpanied by a transier fee of $10. 0, the minister may
approve the transfer or assignment of

(a) the whole or aay sections of z lease area;

(b) the whele or one-half of a permit area; or

(¢} aspecifizd undivided interes: in a permit of oil and gas lease to 27 more than five

transferees,
(2) The minister shall not approve the transfer of

(a) a lease area smaller than one section; or

(k) a permir area of cther than one grid area or one-half of a grid area,
(3) Subsection (2) does not apply to 2n oil and gas parmit in respect of less than one-hatf of a
grid area.

Reports
278, (1) Every lessee shall, within sixty davs after
{a) the third, sixth, ninth anciversaries of the date on which the leasz was granted or rencwed;
and ' ’
(b) the expiration, cancellation, surrender or renewal of the lease, forward to the director
An triplicate, copies of all reports, photographs, maps and data referred to in section 260,
{2) When the information referred to in this section nas bzen sent by the lessee to the director
pursuant to sectien 235, 251 or 860, the lessee is not required to send that same information
o the director pursvant to this section.

Information te be Confidential .
27T. (1) Except as provided In this section, e informarien fumished under this regulation shalt
not be released. N
{2) Information furnished pusuant to clause{a) or(b) of saction:235 may be released at any

time, A
() Information submitted by a permitiee or lessee concerning an exploraro well may be tf&W_

released thirty days after the completion, suspension or abandonment of that well, -
{4 Information subrmitted by a permittee or lessee concerning an Sucelorato well may be WM
released two years after the completion, suspension or abandonment of that well.
{9) Information submired by a permitmtee or lessee concemning a surface gaclogical or photo-
geological survey and facteal information obtained from a magnetometer, gravity, seismic or
other survey may, in the discretion of the minister, be released,
(a) owo years after the cancellation, surrender or expiry of
(1) the permit of the area on which the work was done, or
(ii) ali oil and gas leases granted pursuant to section 261 within the permit area on
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which the work was done,
whichewver is the later; or
(4% two years after the cancellation, surrender or explry of the oil and gas lease of the area

on which the work was done. .
(€ Information submitted by a licensee, permittee ar lessee may, in the discretion of the .
minister, be teleased at any time with the consent of the licensee, parmittes or lessee.

(T) General topographical informatjon, legal surveys and elevations of well lecatiens, the .
current depths of wells and the current status of weils may be released at any time,

——iy

Enforcement

278. {-1) Whese a permitzee does not make the deposits required by section 247 within ninety
days after the date on which the deposit is to be made, the permil may be canceélled withour
notice by rhe director.
{2) Where a permittes violates any provision of this regulation, other han that referred to in

. subsection (1), the minister may give written notice to the permittse and uniess the permittee
ramediss ar prepares to remedy the viotation, to the satisfaction of the rinfster, within ninery
days fiom the date of the notice the minister may cancel thie permit,

gr-——

Manitoba Regulation 14747 is further amended hy adding thereto, immediarely after Scheduls
A, the following Schedule:

o]

Schedule B
Depaosits

o

Column 1

Period
The first eightezn-month period of

Column 1I

Deposit
five cents for each acre to be included in the

the original term of the permit, permit, *i
2, The second eighteen-month period fifieen cents for each acre included ;

of the original term of the permir, in the permit,
3. The first ren2wal period, thirty cents for each acre included in the permit, :
4, The second renewal period, forty cents for each acre inciuded In the permit.
5, The third renewal pericd, fifty cents for each acre included In the permit,
§, The fourth renewal period, fifty cents for each acre included in the permit,
7. The fifth renewal period, fifty cents for each aere included in the parmit,
8. The sixth renewal period, fifty cents for each acre included in the permir.
§. The perlod of an extension granted ten cents for each acre included in the permit.

pursuant 1o sectio _9)

- )
#°
|

- 319 -

Attt T




Depnd 50, 000

%«:/f /(91‘:1 o0 |

Aolid wd "’7’“”/""8/ 5 x;)"a, 000

Woerd  dome 400 Ooo

ﬂf/‘/é“ (08,000 & a-//— ,—%..f/ fand 2 ,.47'-‘4;/
_f0 o800 . o /PDM// ir ((-/—77-5:./“7‘/4

/%;,j (;/’C‘// 5y 0/»&00 "”A'L c'4 £ o, r(.':é_«c(j 44/“"1:/—%' /7—‘5"”""’/3‘

1! -
.
i
i
Lo
\’
S, J— ~ —— —_——— -— —_— -
C— e — - ——
=
s =




@ 7 <t :

- @M MVZ(WWZM

.Aé/wml Rttty w-—d_q Teel &/,/—o/a»u./

27, Ma—m’// /M D
//// Uil 42, 72
A st e! X Cdompney SO, 0vE B & W&Aﬁ

M&ﬁ—w o P

_._.... . R . e e e s,




“"“ 2T ves /ysc0 s

_72_-797
/(’ fotone
.__L/P%LﬁLi ____,_‘Lﬁédm X dad, / __;(.7«/ -y,
_ N ,»Z:AM wid otilecd ety
— rf&éém_a?é %%MM:J_@* Gectetied

r————

mw‘-ﬁ&m Zé 4:/ /da-dé-w-—!f g&/%m,,/

Lt mw /éﬂ e ,éai

/7{6.7:&.&;_.»& cnct Mx«-ﬁ)

J—(QL&A— = #Mﬁ) Lot cn ! @Cd-d( Q&M&ML

cgzu_/\[fg)__"éf,i ettt ’fé ; %45&@4—#6 ) ﬂ/___w
Lelotily our — 39,

Zﬁ/&ﬂw& A%_%__/M /&«//M

Mwa o,

“%ﬂ A Z @Aﬂdéé‘
T ZZ

Lo B Bee L

S MJM@A B S,
/%M X Aesnits > [/ Zq/ Qe
_“.__Q’”)(/ M P MM@ e




Ledur by

esidgnigStebhien
a Id;rector. i/
i o PRSI )

1bil

/3 S E:




-

S S Ry

C,?/ '/t'/u’{’-e £ - {DC;“’é’-‘i’{/Jf

Ice threat shuts down wildcat in Hudson Bay

Hunsox Bay drilling operations have
ceased for the winter and Aquitatne
Co. of Canada Ltd. is hustling to get
its drilling vessel out of the bay before
ice shuts the door.

Aquitaine, operator for a six-com-
pany group, said the A-7! Walrus
was suspended last week at 3,926 ft
after encountering separate and non-
commerciul shows of oil and gas. No
tests were run, although the hole was
logged to total depth.

Bascment rock had not been
reached, but an Aquitaine official said
expected ice conditiens required that
the effort be suspended. The company
hoped to have Western Offshore Drill-
ing & Exploration Co.'s Wodeco T
out of the bay ecarly this week.

The drillship will winter at Halifax
and move off Prince Edward Island
next spring where it is scheduled to
drill two holes in a $4-36 miliion
program for Hudson's Bay Qil & Gas
Co. and Canadian Fina Ltd.

Aquitaine said late departure of
ice from the location prevented spud-
ding the A-71 Walrus before Aug. 7,
and  wave and  weather  condiiions
caused difficulties throughout drilling
aperations. It added that geological
and logistical data from the hole “will
be af great value in the group’s future

exploration operations in Hudson
Drmar ¥

N

Suspended hole, failure marked in far north

{hurthitd
O

A7l Walrus

0 100 o
[—————"
Miles .

L g
Faodrpen

i, gos shows
R

\

L-26 Premivm
Homestead

The hole was left in condition for
reentry in the future, but no quick
decision on such a measure is ex-
pected, an official said. Also, there
will be no guick verdict on whether
or when to drill a second location
announced carlier for this summer’s
campaign.

Participants in

the program are

- Aquitaine™23%,  Atiantic = Richfieid

Co., 50%; Sun Qil Canada Ltd., 5%;
Elf Oil Exploration & Production
Canada Ltd., 7¥2 % ; Camerina Oil &
Gas Ltd., 6V4 % and Canadian Fina
Oil Ltd., 6% %.

Tha A 71

i . !
Walkiie e lacated an a

“block of

over 55 million acres of
federal exploratory permits held by
these companics. The drill site 15 125
miles offshore and 250 miles east of
Churchiil. Jt lies in 600 ft of water.

Basement shallow. Meanwhile. the
Canadian Homestead Oils Ltd. wildeat
in Ungava Bay has been piugged and
abandoncd aficr reaching basement
rock at a shaiiow 1,217 ft.

Premium Homestead Akpatok L-26.
drilled on a farmout from Premium
Iron Ores Ltd., was located on the
west side of Akpatok Island at 607
24’ N. Lat, 68° 17" W. Long. It was

tho firct nrahs in the araa
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The suvarctic waters of Hudson Day will soon bz the zsenc of new
activity as the sesrch for oil moves to Horthern Manitoba.

rPremier Duff Roblin amngunced 1

st flmrsday at #Flin Flon that
Yenitoba and the federal governmond sre isesn
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about 160 miles south-onst of Churchill.
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Hudson Bay ot Cave Tatnan,

They arc the first cxploration
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wardad for oil sczorches in Hudson Bay ond mark the first
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cliates of Toronto.

Ao Joubin and Asso-
The epproxinztely two-+:illicn-azre aves sonsists
of 400,000 a~rcs of Manitoba territory and 1.0 million aoroes of
Government of Canada territories

tete thoe exploration work, however, the minister of
mines znd natur:l rescurses, Fon. O, . iiney, has worksd out
arrangemants with Ottawa

to simplify routine vrosedure. The oil
explorers will ba able to doal with the two governments as 1T thoey were
onz.

The zxploration worik

will start in the
of 100,000 will
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and o minimum
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“Sun Wpplies For Salt Water
Dispo®. Scheme at Hastings

Sun Qil Company has made application to the Sas-
@ hevvan Department of Mines and Minerals to convert
ane aof its suspended oil wells in the Hastings field into
a salt water disposal well.

Sun proposes to convert its McKenzie No. 6-27 (Lsd.
6-27-3-33 W. 1) into a salt water disposal well, through
which the company would re-inject 2,600 barrels per
month into the South Frobisher Beds.

The well has been suspended since August 8, 1961,
when water-oil ratios became too high for production to
remain economical.

The well would be converted by squeezing cxisting
perforations between 3,954-3,959 fect. which is approxi-
mateiy seven leet ubove the oil-water interface, and per-
forate interval 3,985-95 feet. Injection would then take
place some 18 feet below the interface, thus minimizing
the tendency to cause a premature break-through into the
producing wells.

Sun Qil Cornpany stated in its submission that it would
be able 1o accept water [rom other operators for injection
if this water is delivered into the disposal system in sueh
a manner and condition that is satislactory 1o Sun Oil.

-

Exploration Program Planned
For Large Hudson Bay Spread

Steven Low, president ol Latin American Mines
Limited, has annonnced that he and a group of asso-
ciates will undertake petroleum explovation hoth on and
oft shiore of Hudson Bay.

Tn association with Dr. Frane R Jonbin, the discoverer
of the famed Blind Biver wranium camp, Mr. Low has
formed a new private company, Sogepet Limited, Societe
Cenerale des Petroles. Its offices are in the Latin Ameri-
can Mines suite af 88 University Avenue, Toronto.

Sogepet now holds exploration permits for some 2.5
million acres in northern Manitobya, between York Factory
and Fort Severn, including a lurger off-shore urea into
Hudson Bay. The area is approximately 33 miles north-
west of Wirmipeg.

Immediately, the company will nndertake geophysical
andd seisimic aerial and groond surveys, and “slim hole”
driliing in the shallow flats, along the Hudson Bay shore.

“We hope that this initial work will provide the justi-
fication lor subsequent, standard drilling tests,” Mr. Low
commented.

o
i

CONSERVATION BOARD DELINEATES
WORSLEY FIELD

The Alberta Qil and Gas Conservation Board has de-
lineated the limits for the Worsley ficld in northwestern
Alberta.

The field comprises o total of 46,720 ucres and in-
Locles six pus and two oil wells, The acreage is contained
B, he [ollowing sections: Range 5, sections 8, 9 and 10,
and 15 to 22 inclusive; Range 6, sections 13 to 26 in-
clusive; Range 7, sections 7 and 8, and 13 to 30 inclusive;
Range 8, sections 12 to 30 inclusive, and Range 9, sections
13, 14 and 15, and 22 to 27 inclusive, all in Township 87,
west of the Sixth Meridian.
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SEC Convention To Draw 1,500
Delegates From Around World

Some 1500 delegates and their wives are expected
in Calgary next week lor the 32nd annual intermational
meeting ol the Society of Exploration CGeophysicists, to
be held Sept. 16 - 20.

Hosted by the Canadian Socicty of Exploration Geo-
physicists, it will be the first time that the parent SEG
has even held its annual miecting outside of the United
States.

Delegates from North and South America, Europe,
Africa and Anstralia are expected to attend.

Second Largest Branch

Fouuded i 1930, the SEG hus a current member-
ship of 6,000 thronghout North and South America and
Africa. The Canadian branch, with 500 members, is the
second largust ch;lptur in the SECG organization,

Hotel convention headquarters svill he the Palliser
Hotel, while technical  sessions will he held at the
Jubilee  Aunditorium. Transpartation between  downtown
hotels und the auditorivm has been arranged by the
CSEG. '

Begistration aill start at 2 p-m., Sundav, at the Pal-
liser. with the convention proceedings starting with the
“kickoff himcheon™ at the aoditorinnm ot noon Monday.

Featured speakers at the luncheon will include: Dr. J.
Tuzo Wilson, director of the Ionstitute ol Earth Sciences,
University of Toronto; D Lawrence  Fanst, president
of the SEG. Dr. R I Rettger, president of the American
Association  of Vetrolenm Geologists, and - Sir - Chuarles
Wright, Defense Rescarch Board of Canada, Pacific Naval
Laborutory, Esquimalt, BC. SEG awards and honors will
also he presented at the lrmcheon.

At the mining hincheon on Tuesdav, Dr. ]. M0 Bruck-
saw. prolessor of applicd geophysics, Imperial College,
London, will e the grest speaker, and will discuss “geo-
phvsics — now and then.”

70 Technical Papers

A total of 70 teehnical papers will be presented at
sessions running from Monday afternoon t]n'ough Thurs-
day afternoon,

A feature of the convention will be displays of geo-
phyvsical and electronic equipment by more than 50 firms,
Several million dollurs worth of the most advanced geo-
physical equipment will be on display,

On Wednesday afternoon, a field demonstration of
tracked vehicles will tuke place near Bruge Creek, west
of Calgarv. The display will take place in a muskeg-
covered area under conditions similur to those encoun-
teredd in northern Canadian field operations.

W. O. Twaits Warns: Don't Make
Fetish of Self-Sufficiency

Canada has a much greater capacity for expanding
its industrial production than s generally accepted, ac-
cording to Imperial Oil's president W. O, Twaits.

But he warned that “if, under the spur of nationalism,
provincialism, or even mamicipalism, we make a fetish
of sell-sufficiency. we do so at far greater risk than may
be realized.”

Speaking at the Industria]l Expansion Conlerence in
Ottawa September 7, Mr. Twaits said that in the oil
industry’s experience “Canadian industry has demonstrated
a remarkable ability to compete, despite inherent disad-

26 For more data on advertised products, use Readers' Service Card

vantages of volume and distribution costs, There is no
doubt that the prolonged premium on the Capadian dollar
in recent years resulted in a painful but ' important
wringing-out process in all Canadian industy. With our
traditionally low-tarilf protection further reduved by ek
premium on the .dollar during that period, industry
this eountry has generally met the challenge of cxposure
to foreign competition, probably more severe than in any
other arca in the world.

Surcharges Not The Answer

“I am concerned, as [ am sure others are, that the
efficiency and productivity gains which have bheen ac-
complished during this process should not now be diluted
by the sharp decline in the value of the Canadian dollar
and by inflationary cost increases. It is one thing to suffer
a premimn on the dollar but let’s not delude ourselves
that surcharges or a substantial discount on the dollar
are the whole answer to the problem or are free from
accompanying complications in the louger term.”

Mr. Twaits told delegates to the conference that the
growth ot Cunadian crude oil and gas production in the
past 13 vears “is a classic in the history of the world pet-
roleurmn business because of the speed with which it was
developed, and despite the great finaneial and marketing
handicaps.”

He said that today, “Canadian oil and gus production
is currently worth $740 million in the national accounts
— and more in our international accounts.”

Imperial’s president said that as a primary industry,
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Newest land play is in Hudson’s Bay.

Noted uranium explorer Franc R. Joublin
has filed on some two million acres of oil
permits, three quarters of them offshore. The
offshore acreage was filed on with the fed-
eral government; the land acreage with the
Manitoba government. There is an 18-month,
$100,000 work commitment.

Toronto-hased  consultant and  geologist Frane R
Joubin has filed on approximately two million acres,
three-quarters of it offshore in the Cape Tatnam area
of southwestern Hudson Bay.

The offshore permits, numbered from W. 260 to W.
268 and covering approximately 1.5 million acres, are situ-
ated between 56 degrees 30 minutes and 57 degrees 30
minutes north latitude and 88 degrees 15 minutes and
91 degrees no minntes north longitude.  Description of
the enshore acreage is not immediately available but it
is understood to be contiguous with the wet permits.

Iiling for the offshore uereage wus made with the
Department of Northern Affairs and Nuational Resources,
for the land permits with the Manitoba government.

No Dispute

Manitoba's deputy minister of mines and natural re-
sources Anderson told OILWEEK that ownership of the
offshore ucreage was not a matter of dispute between his
province and the federal government and wounld not be-
come ohe—at leadt not until commercial production Was

found.
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He said Manitoba has a “very amicable arrangement
with Ottawa”; they have jointly set up a two-man com-

OILWEEK Sept. 3/62

1.5 million acres in Hudson Bay

LARGE LAND FILING
IN AND OFF MANITOBA

mittee to deal with such situations and industry has only
to deal with the Munitoba person to get both govern-
ments’ point of view.

“Private enterprise has to deal with the same restric-
tions with Ottawna as it has with us,” he said.

$100,000 Work Commitment

Joubin & Associates have an approximate §$100,000
work commitment 1o perform on their acreage in the {irst
18 months, and wccording to Mr. Anderson all work can
be performed onshore,

He said that u recent aerial survey made in Hodson
Buy by the Ceological Survey of Canada “appeared” to
show “reasonably thick sediments in the Bay; the question
now is how fur do they extend inland.”

Mr. Anderson added that his own mines branch
thought the urca had possibilities “and we are pleased
that private enterprise agrees and will put up some money
to Find ont.”

Mr. Joubin is considered one of the world's leading
experts i uraniom exploration.  His discoveries in Blind
River, Outario; Beaver Lodge, Saskatchewun and  in
British Columbia accounted for considerably more than
half of Canada’s wranium production as recently as 1955,

Born in San Francisco o 1911 and edncated in BC,
he is u member of the AIMM, AIME and GAC and was
awarded the engineering institute’s Leonard Medal in 1956
and the CIMM's Blayvoe Medal in 1957,

-

DMR Earns Meager $5,000
For 55,246 Acres August 16

The sale of 55,246 acres out of the totul 349,848
acres offered netted the Director of Mineral Rights a
meager $5,116.13 on August 16 Of the eight parcels
offered only two and part of a thind were sold.,

Tinperial Ol paid $4,534.13 for a 17,920-acre tract
10 miles north of Waterton, Sicbens Leascholds pur-
chased a 17.600-ucre parcel 15 miles west of Turner
Valley for $181 while Dynalta Oil & Cas Ltd. paid 5401
for 19,726 acres some 50 miles west of Calgary. Dynalta
purchascd only part of the 28,686-acre tract mitially
offered, including Sections 16, 17, 20, 21, 28, 29, 30,
north ¥ and sontheast % of section 32 and scctions 33
to 36 inclusive, all in township 23, range 9, W. 5 and
all advertised rights in township 24, range 9, W. 5.

i

Northern Alberta Reservations
Net Average 50 Cents Per Acre

Eight rescrvation blocks covering 565,902 acres were
sold by the provincial director of mineral rights in Ed-
monton recently for a total of $270,930.45, or less than
50 cents an acre.

Most of the revenue came from three parcels in the
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extreme northwest comer of the province, purchased by
British American Qil. B-A paid $225,379.50 for 197.606
acres in parcels 2382 and 2384, The three adjacent blocks
are centred approximately 70 miles south of the North-
west Territories and 30 miles cast of British Columbia.
B-A’s three bids worked out to an average price of about
$1.14 per acre,

Home Gil Company, Alminex and Kem County Land
Company paid $26,824.96 for 176,480 acres in two parcels
located some 30 miles east of the Swan Hills field:
Iperial OQil purchased two reservations 30 to 40 miles
north of the Westlock field for $3,244.09, and Murphy
Oil puid $15,488.88 for 85,120 acres located 45 miles
northwest ol the Red Eoarth ficld.

Following are the complete results of the sale:
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Big Calgary Lease Sale Nets
$380,000 For 19,000 Acres

Forty lease blocks covering 19,840 acres in southern
Alberta were sold by the Calgary mining recorder office
last Wednesday for cash bids totulling $379,673.04 or
an average of approximately $19 per acre.

Successful bids ranged from a low of 23 cents per
acre to a top of $127.57 per acre. Top bid of $40,522.40
for a half section in the Cessford area was made by Cana-
dian Yucific Oil & Gas Limited. California Standard got
by with just 25 cents per acre for three sections in the
Cliresholm area.

Following are the complete results of the sale:
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Alberta Sale Nets $700,000
For 167,000 Acres of Permits

The Dircctor of Minerals netted a total of $694,634.13
from the sale of 167,635 ucres of permits out of a total
of 210,293 acres offered.

The highest spender at the sale, who also made the
highest single bid, was King-Stevenson CGas and Oil Com-
puny which spent a total of $309,111.08 with one bid of
3161.777.77 tor a 20,92%-acre purcel west of the Cessford
ticld. Highest per-acre price was achieved by the team
of Uno-Tex Petroleum Corporation and the Calgary &
Edmonton Cortporation, with a $150,202.12 bid for a
12,000-acre tract near the Drumheller field to arrive at
a 812.52 per-ucre price.

One parcel was bought by private capital, a 1,920-acre
parcel also in the Drumbheller area, for $15,840.00 by
J. M. Forgotson and L. Simpson Burk.

A complete description of all acreage sold follows:
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COMING LAND SALES

Aug. 28—Tifteen permits comprising 210,293 acres will
be offered by the Alberta director of mineral rights in
Block “A.”

Sept. 5—The Ldmonton mining recorder will offer nine
tracts comprising 2,880 acres.

Sept. 6—Twelve reservations covering 90,40 acres scat-
tered throughonut the province will he offered by the Al-
berta divector of mineral rights.

Sept. 11-—Tlhe Alberta director of mineral rights will oifer
eight parcels comprising 340,960 acres in northern parts
of the province,

Sept. 12—The Calgary mining recorder will offer 7,200
acres in central Alberta.

Sept. 13—The federal government's Indian affairs branch
will offer 21,420 acres of P & NG rights in the Blackfoot
Indian Reserve.

Sept. 20—TFifteen parcels comprising 2,508 acres of
P&NC rights will be offered by the department of north-
ern aktairs in various parts of Alberta and Saskatchewan.
Sept. 25—The government of Saskatchewan will offer
892,881 acres of leases permits and drilling reservations,
comprising 41 lease parcels, 10 permits and five drilling
reservations.
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Regulations Under The Regulations Act

MANITOBA REGULATION 71/62
being

4 Reguiatien under The Mines Act
to amend Manitoba Regulation 14/47
(Filed August 28th, 1962.)

Manitoba Regulation 14/47 is amended by adding thereto. immediately after section 212

thereof, the following Part:

Part V1
Far North
213. {1) In this Part

(2} ‘‘development well'" means a well, the location of which is, in the opinion of the
director, so related to the location of producible wells that there is every probability that ix
will produce from the same pocl a3 the producible wells;

{b} "exploratory well' means any well that is not a development wail;

(¢} "'exploratory work'' means test drilling, aerial mapping, surveying, bulldezing,
geological, geaphysical and gecchemical examinations and other investigations relating to
the subsurface geology and all work, including die comstwction and maintenance of thase
facilities necessarily connected therewith and the brilding and maintenance of airstrips and
roads required for the supply of or acvess 10 exploratory operations:

(d) "legal survey'’ means a survey mace in accordance with sacrion 223:

(e) 'Nicensee' means the holder of 2 licence issued under section $1;

(£) ''period’’ when nsed in respect of a permit means

(i) the period of a term of 2 permit in respect of which a deposit is required to be

made under section 247 and Schedule B,

or

{(ii) the term of a renewal of a permit, or
{{ii) the term of an extension of a permit;

(g "'permir'’ means an expleratory permit issued under this Par;

(h) “'permittea’” means the holder of a permir.

{2 Subject to subsection (2} of section 214, the srovisions of Parts [ to V that apply 1o
reserving geological and geophysical reservations and to geological aand geophysical
reservarions apply, in so far as is pracricable, to a permit and the area covered by 2 permic
respectively,

=0

14, (1) This Part applies only to lands in the province that are north of fatitude 38° orth,
and east of meridian of longimude 35° west,
(2 Where a provision of this Parm corflicts with or {s repugnant ro a provision of any other
Part of this regulation, in se far as it affects land w which this Part applies, the provision of
tiis Part supersedes the confiicting or repugnant provision of the other Part.

Land Division
215. For the purpeses of this Part, land shall be divided into grid areas,
216, (1) A grid area shall be bounded on the east and west sides by successive metidians of
longitude of the series 288° G¢* 0¢'', 88" 157 097", 88° 307 00", which series may be extended

as required, and on the north and south sides by straight lines joining the points of intersection
of the east and west boundaties with successive parallels of latimde of the series §5° 90" 00",
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55° 16' 00", 55° 20' 00°", which series may be extended as required.
(2) Every grid area shall be referred to by the latirude and longitude of the northeast comer
of that grid area,

217. (1) Every grid area shall be dividad into sections.

{2) A Section shall be bonnded on the east and west sides by meridians spaced at intervals of
one-tenth of the interval between the east and wes: boundaries of the grid area,

(3 A section shall be bounded on the north and south sides by straight lines drawa parallel to
the nerth and soush boundazies of the grid area and spaced at intervals of one-tenth of the
interval between the north and south boundaries of the grid area,

(4 A section shall be identified by the number to which It corresponds as foilows:

100 | 90 | 30 | 70 | 60 | B0 | 40 4 20 | 20 |10

ge Lo 7o |63 is0 la0jaslae|wle
98 | @8 | 731 B3 | 383 1 48 | 35 | 28 | 18 | 8
g7 L g1 | 771 87 | 51 | 47 i 31 ler b |
ge 18 | 76| 56 36 148 36 |28 |18 | 8
= as taz sl 85185 4335125 |15 ¢ 5

93| 83 | 737 63 | 33 | 43 | 33 | 28 | 13 3

92 | 82 | 72 i B2 | 52 | 42 ; 32 | 22 12 2

e1 181718151 faxalel |11

218. The boundary .
{a) berween the north and sourh halves of a grid area s the north boundary of secrions 5,
15, 25, 55,45,55,€5,73, 83 and 93; and

() between the east and west halves of a grid area is the west boundary of sections 41 to 50,

219. (1) Every section shall be divided intw subdivisions.

(2) Every subdivision shall be hounded on the east and west sides bj: meridians spaced at
intervats of one-quarter of the intarval berween the east and west boundaries of the section.
(3) Every subdivison shall bz bounded on the north and south sides by straight lines drawn
parallel to the north and south boundaries of the section and spaced at intervals of one-guarcer
of the lnterval between the aorth and south boundaries of the section.

{4) Every subdivision shall be ideéntified by the letter to which it corresponds in the following
diagram:
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220, (1} A rarget area is an area of land six hundred feet square lying within a subdivision and
oriented due rorth-south and east-west and situate symimetzically about the intersection of a
line joicing the midpeints of the east and west boundaries of the subdivision with a line joining
the midpoints of the north and outh boundaries of e subdivision.

(2) A target arez shall be referred to by the letter of the subdivision in which the target area
is located.

221, All letitudes and longitudes used in these regulations shall be refarred to the North
American Datim of 1927.
Surveys
222. For the purposes of this Part, no person other than a Manitoba Land Surveyor shall make
‘2 legal survey.
223, (1) Every legai survey made puisuant to this Part shall be made in accordance with in-
structions of the Director of Surveys,
(2) Every plan of a legai survey made pursuant o this Part shall be signed by the surveyer and
submitted 1o the Director of Susveys accompanied by the surveyor's fizld notes annexed to an
afficavit of the surveyor verifying that he has execuzed the legal survey faithfuliy, correctly
and in accordance with this Part and with any instructions Issued to bim by the Director of
Surveys.
(3 Every plan of a legal survey made puisuant to this Parc shall, where relevant, show
(a) the position, direction and iength of the boundaries of grid areas and divisions thereof;
(b) 1he position of existing wells;
(c) ihe namre and position of any monument used to mark, or placed as a reference to, any
boundary or pesition refeired to in clause{a) or(b); and
{d) anyroad allowance, surveyed road, :ailway, pipeline, high voltage power lines or other
tight-of-way, dwellings, indusirial plants, permanent buildings, air fields and existing or
proposed flight ways.

224, Every permittee or lessee shall, as soon as possible afrer an e:{plorat.ory well is complered,
sead to the Director of Mines 2 plan of a legal survey in gquadruplicate, approved by the Director
of Surveys, showing the pesition of the well relative to the nearest targer area.

223. (1) Every permittee or lessee shall, before the suspension or abandonment of any expleratory
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well, send to the Director of Mines a plan that clearly shows the surveyed positicn of that weil
relative to
(&) a reference referred to in section 223; ar
{b) a topographical fearure that is idenrifiable on
{iy a map that has been published by or on hehalf of the Governinent of Canada or
the Province of Manitoba; or
{if) a vertical aerial photograph, of mapping standard, obtained from the National Air
Photo Library or from such other source as may be accepiable 10 the Director of
Surveys. ’
{Z) Where ar aerial photograph is used pursuant 1o clause (b) of subsection (1), that photograph
shall be sent o the Director of Mines with the plan. -
(8 A permittee or lessee may, in lieu of sending the plan referrad to in subsection (1), send to
the Director of Mines the aerial phetograph referred to'in sub-clause (i) of clause {b) of sub-
section (1), on which the position of the well has been clearly marked in a manner accentable
to the Director of Mines after the position thereef has been deteimined by a field comparison
between the site and the photograph.

296. { 1) Every pettnittee or lessee shall, before drilling a developmaent well, send to the
Director of Mines four prints of a plan of a legal survey approved by the Director of Surveys
showing tha target area and on which the approximate position of the propesed well relative to
the target arca has heen superimposed in ink.

(2 The position of each development well relative to the target area shall be precisely
determined after drilling has commenced and the permitiee or lessee shall inform the Director
of Mines of any differsnce in the positien of the well from the position shown on the plan of
legal survey referred to in subsection (1),

227. (1) Where any uncertainty or dispute arises respecting the position of any boundaty, the
Director of Mines inay require a permittee or lestee to fila a plan of legal survey, approved by
the Director of Surveys, showing the boundary in respect of which the uncertainty or dispute
ias arisen.

(2) The plan of legal survey shall shaw the position of such boundaries and references as the
Director of Mines may specify.

228. The Director of Surveys may, at the request of a permittee or lessee, approve a plan of
tegal survey of the whole or part of a grid area, permit area, lease area, section, subdivision
or target area or the position of a well.
Monuments

229, The ground pesition of a grid area, permit area, lease area, section, subdivision, target
area or well may, in the discretion of the Direcior of Surveys be surveyed by reference to

{(2) a monument shown on a plan of survey that has been approved by the Director of Surveys

pursuant to seetien 223;

(b} a geodetic survey triangulation station;

{c) a gecdetic survey Shoran statien;

¢d) a marker placed for the purpose of marking a territorial beundary;

(2] a monument as defined in The Surveys Act or the Dominicn Lands Surveys Act(Canada)

or the Canada Lands Survevs Act{Canada};

(f) a physical feature, the geographical position of which has bzen determined by rneans

of 2 Shoran-conuolied photogrammetric process;

(g) a marker, the geographic position of which has been determined by astronomic means;
ot

(h) any other marker approved by the Director of Surveys.

250, Where the position of any boundary of a grid area, permit area, lease area, section,
subdivision or target area or the position of a well has been established by a legal survey
approved by the Director of Surveys pursuant to this Part, the position of that boundary or well
shall be deemed te be the true position thereof, notwithstanding that the boundary or well is
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found not to be located {n the position required by this Part and shall determineg the pesition of
all other sectjons, subdivisions or target areas that e within that grid area.

231, (1) Where, due to a discordance of reference points or imprecisions in measuring, a sub-
sequ ently surveyed grid area, section, subdivision ot target area appears to overlap a grid area.
section, subdivision or targer area the position of which is deemed to be true by section 230,
the subsequem_ly surveyed grid area, section, subdivision or targer area shall be laid out and
surveyed as though no overlap existed except thar ir shall be reduced by that portion thart lies
within the overlap.

(2) Subject to subsecrion (1), a.giid area thar has beesn reduced pursuant to subsection (1) shall,
for the purposes of this Part, be considered to be a whole grid area,

(3 Where, due to a discordance of reference points or imprecisions in measuring, a parcel of
land appears not to lie witizin a gﬁd zrea, that parcel may be disposed of pursuant to section
264, .

232. Any legal survey made pursuant to this Part shall be made by and paid for by the perminee

or lessze as the case may be.

223, (1) Whera a monument is damaged, destroyed, movad or altered as a resulr of the
operations of a licensee, permitiee or lessee

{2} he shall report the matrer o the Directar of Surveys as scon as possible; and

(B} he shall be responsible for the cost of irs restozation.
(2) Every permittee or lesiee shall maintain and kezo {n goed repair all menuments that are
situated on or mark the boundaries of his permit area or lease area as the case may be,

234, Every licenses, permities or lessee who Hnds rhat a monument has been destroved.,
camaged, moved or altered shali report the mater to the Director of Surveys as soon as

235, Every licensez who carries cut work on lands ner held by him under permic or lease shall,
upon completion of the work, furnish the Director of dMines with three copiss of
{2) a marp on a scale of not I2ss then four miles to one inch showing the area covered by the
examination and indicating the iocation of all roads and airstrips;
(b information obtained s to the presence of warer, coal, gravel, sand or other petentially
usefl minerals; and
{c) ail reposis, photograpiis, maps and data referred o in section 260,

236, A licensee shall upon request by the Dirsctor of Mines report the location and progress of
any field party employed by the licensee.

FERMITS

237, £1) Where the Director of .\ﬂnes is satisfied that sxpioratory werk will be cartied out, he
may, upon zpplication, issue an exploratory permit for lands’that have net previously been
held under permit or lease, -
{2} Every application for an expleraiory permit shall be made to the Chief \[mmﬂ Fecorder
and shali be accompanied by

(2) a fee of $250, (0;

(D} the deposit required by section 247;

(¢ astatement of the extent and character of the examination to be made and the estimated

coil tnereof; and

(d) a description of the area for which applicaticn is made,
(3) The Chief Mining Recorder shall cause to be endorsed on each application the date and
time that the application is received,

238. {1} Where an appliication iz net accepted, the fee and deposit shall be returned to the
applicant,
(2) Where an application i3 withdrawn by the applican: before the permit is {ssued, the depesiz
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shall be returned to the appiicant.

Permit upon Tender

233, (1) Every permit, except a permit issued under section 264 in respect of lands referred to
in subsection (3) of section 231, shali be issued for a grid area or one-half of a grid area,
(2) A permit shall not be issued to

{a) 2 person who is less than twenty-one years of age; o1

(b a company unless that company is licensed or registered 1o do business in Manitoba,
240, (1) A permittee must be the holder of 2 license issued under section 92 before he may
carry our exploratory work under this Pare, ’
(2 Where a permittee is authorized to carry out exploratory work under this Part, that work
may be performed by any person employed or hired by the permittee.
{3 A permiuee may, for the purpese of carrying out exploratory work for ol and gas,

(a)y enter upon the lands described in his permit; and

(b) use such part of the surface of the lands described in his permit as may be necessary for

that exploratory work,
{4 A permiuee may produce from the lands described {n his permit such guantiry of oil and
gas as, in the opinion of the Director of Mines, is necessary for test purposes or for conducting
aperations of the permittes on that permit arza,

241, Subject to sections 261 o 267, a permittee has, until the permit expires, the exclusive
option to obtain an oil and gas lease not more than one-half of the sections of the land described
in his exploratory permit.

Term of Permit
242, A permat is valid for T.hree years from the date of {ssue,

243. A permittee may at any time surrender the grid area or t one-half of the grid area for
which he holds a permit but, except as provided in section 248, no deposit shall be refunded 1o
the permittee.

Renewal of Permits
244, (1) The director shall, upon applicaticn, renew a permit for the term of one yea??
(2 The application for renawal shall be made before the expiry date of the permit and shall be
accompanied by the deposit required by section 247,
(3} A permit may be renewed pursuant to subsection (1) not more than six times,

245, (1) Where
{a) a permit has been renewed six times;
(B) a well is being drilled in a manner satisfactory to the director; and
(<) in thé opinion of the director, the well will not be completed or abandoned befere the
exniration of the permit,
the director may, upon apnhcauon e‘ctend the term of the permit for one or mere perieds of
uinety days.
{2 The application” for extension shall be made to the director before the expiration of the
permit or a valid extension thereof, and shall be accompanied by the deposit required by
section 247,

2468, Where a permit has been renewed six times, the minister may, upon zpplication, renew
the permit for such term and subject to such conditions and deposits as he may prescribe.

Deposits
247, (1) Subject to section 249, every permittee shall deposit with the director, before the
commencement of a period, money or bends of 2 value equal to the deposit required for that
pericd,
{2 The deposit required for the period set out in Column 1 of Schedule B is the amount set out
in Column Il of that Schedule,
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248. (1) The portion of a deposit equal to the allowable expendirure made during the period,
shall be returned to the permittee,
(2 Subject to subsaction (3), the portion of the deposit not returned to the permitiee is forfelred
to Her Majesty,
{3 Where in the opirion of the director a permiitee has not been able to make allowabie
expendirure equal to the deposit required for any period, and the permirtee has given notice to
the director, and during the renewal period next following the permittee makes allowable
expenditure equal to.the aggregate of

{a) the deposir required for the renewal period next following: and

{b) the portion of the deposit for the pericd, heretofore not returned to the permittee,
the pontion of the deposit heretofore not returmed shall be retumed to the permittese,
{4) The norice required under subsection ( 3) shail be given before the end of the period and
shall state the reasons that the permittee has not been able to make allowable expenditures
equal to the deposit required for that period and that the permittee intends to make allowable
expendimure, during the remewal period next following, equat to :he aggregate of

(a) the deposit required for the renewal period; and

(b) the portion of the deposit for the period heretofore not retumed to the permittee,

249, Where during a period a permitiee expends ant amount in excess of thie aggregate of
(a) thz deposit set out in Schedule B for that period; and
{b) any amount returned to the permittee pursaant to subsection ( 3) of section 248 for
allowable expenditures made during that period,

the deposit required for any succeeding period shall be reduced by the amount of that excess.

.
Expenditures
230, The director may at any time determine the amount of allowable expenditure made by
the permitree on evidence submitied by the permittee and on such other evidence as the
- director may require.

251. (1) Every permittee shall within ninety days zfter the end of a period submit 1o the -
director a statement in triplicate of the expenditures made for exploratory work done on the
permit area or group of permit areas during that peried,
{2 A permittes ray submit interim statements of expenditure from time to time during the
tezm of the permit,
{3 Everv statement of expenditure shall be verified by a statutory declaration and shall include
{a} the items of expenditure;
(b} the pumber of the penmit area on which the work was dene;
(c) the pumber of the permir area upon which the expenditure is to be applied;
(d} the specific purpose for which each item of expenditure was made: and
(€ three copies of all reports, photographs, maps and dara referred to in section 260
conceming work for which expendimre is claimed.
{4) Where the ifformartion referred to in this section has been sent by the permitiee to the
director pursuant to section 233, the parmittee is rot required to send that same information to
the director pursuant to this section.

252. Where expenditures are made for exploratory work done on or off a permit area for the
purpose of obtaining information of a general nature that may be of value to the permities in
connecticn with work being done by the permittee, the director may consider the expenditures
to have been made in such amounts as the permittee may request on any permit area or groups
of permit areas for which, in the opinion of the director, the work done Is beneficial.

v 253. Where the director has designated a well as an exploratory deep test well, the amount
expended on drilling that well shall be deemed to be an amount equal 1o twice the amount
actually expended on drilling thar well.

234. An zmount expended for road building, airstrip, or geophysical examination or as a
contribution to a well drilled outside a permnit area may not be considered to be an allowable

®
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expenditure unless prior approval for the work was obrained from the director,

Grouping
255, (1) A permnittee may apply to the director to group permit areas

{a) any part of which are within a circle having a radius of one hundred mites or that are

contiguous; and

(b) that do not cover an area in aggregate of more than two million acres.
(2) The application for grouping shall be made in triplicate on a form approved b) the director
and shall state the permic areas that are to be included In the group.
{3) A grouping shall coinmence on the date on which the application for grouping it approved
by the director,

236. (1) Allowable expanditure made on any permit area within a group, during the period of
the grouping shall, a1 the request of the permittee, be applied to any or all of the permit areas
within the group,

{2 Wwhere allowable expenditure is applied ro a permit area pursuant to subsection (1), that
expenditure shall not be transferred to any other permit area.

237, A parminee may from time to time regroup his permil areas.

Reports ‘

. Bvery licensse, permitice or lessee shall, at least fifieen days prior to commencing
zxplaratory work, send a written notice, in triplicate, in a form approved by the director, to
the director stating

(a) the date oo which he expzcts to commence the work and e comyplete the work;

{5} the puypese and nature of the work;

{c) ihe approximate acreage of the area on which the work is to be done rogether with a

map showing the boundaries of the ares;

{d) the eguipment he intends to usa;

{&) thename of the persor in charge of the work; and

{7y the number of perions to be employad,

239, A licensse, permitiee or lessee shalli, upon request by the directer, report the lecatdon
of field parties and 2ny change in the intended exploratory work

200, (1) Every permittes shall, within sixry days ajter the third, sixtk, and ninih anniversaries
of the date on which the permit was issued and within sixiy days ef the expiration, cancellation
ot surrender of the permin, forward to the director in tiiplicate
(a) coples of all aerial photographs taken by the permittee;
{b) a geological repart of any area investigated including geclogical maps. cross-sections
and stratigrapiic data;
{c) a geoghysical report of the area investigated; and
{d) repocts of all surveys not referred to in clauses{z) to(<) that were conducted on the
permit azea, 0
(2) The geophysical repent referred to in clause (¢} of subsection {1) shail include
{a) where a gravity survey has been conducted, imaps showing
{ iy the location and ground elevation of each siation,
(ii) the firal cerrected gravity value at each statien,
{if) the gravity contours drawn on the gravity values, 2ud
{iv) the boundaries of the permit areas;
(b1 where a seismic survey is conducted, maps or 2 scale of not less than one inch to one
mile showing
(i) the location and ground elevation of each short hole,
{ii) the corrected time value at each shot hole for all horizons determined during the
cousie of the survey,
{1ii) contours and isochrans drawn on the corrected values with a contour {nterval of not
more than one hundred feet or the eguivaient in time, and
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{iv} the boundaries of the permit areas; and
(¢} where a magnetic survey i3 condicted, maps showing
(D) the location of the flight lines,
(i) the magneric contour lines at iztervals of ten gamma, and
(iiD) the boundaries of the permit areas,
{3 Where the information referred to in this section has been sent by the permittee fo the
directot pursuant 1o section 235 or 251, the permities it net required o send that same
information to the director pursuant to this section,
{4) The director may at any time request that a licensee, permitiee or lassee supply facraal
inforrparion and data, or a cony thereof, that are necessary for the interpretation of any sarvey
conducted for the pursose of s2arcliing for oil or gas and, without restricting the generality of
the foragoing, may request factual informatica and data concaming
{a} seismograms and other recordings of seismic events togather with all relevact data;
(b) magneric profiles and other recordings of variations in the magnetic field of the earth;
and :
(c) any abservations or readings cbtained during the course of a survey that was conducted
for the purpese of searching for eil or-gas.
{3 Mo peson shall destzoy any af the factual .nfo:m ation referrad to i subsection {4} without
the consent of the director, unlsss copies of that information has been sent o the director
pursuant to this reguiation,

Qi and Gas Leases
Oil and Gas Lease upon Application
261. Upon application to the minister, 2 permittea shall be granted 2n oil and gas lease
subject 1o his regulation,

262, (1) The land to be included in an ofl and gas lzase granted pursuant to section 261 shall
be selected by the permittee from his permir area,

{2y The minister shall not grant an oil and gas lease pursuant to section 261 for more than
one-half of the humber of sections in the permit area held by the appiicant.

(3 Anoil and gas lease granted pursuant to section 261 shall commence on the day the
application is received by the minister.

263, Every application for an oil and gas lease shall be made on a form approved by the
director and shall be accompanied by

(a) the fee set out In Schedule A;

(b) the anpual rental for the first year of the rerm of the lease; and

(¢) adiagram and description of the area for which the application is made.

Other Leasing

284. {1) The minjster may grant an eil and gas lease or permit or call tenders for the purchase
of an oil and gas lease or permit for lands

{2) that have been held under 2 permit or il and gas leasz which permit or ¢il dnd gas

lease has expired, been cancelled or been surrendered;

(B referred to in subsecrion { 3) of section 231; or

{c) that are a combination of the lands referred to in clauses (a) and (b) or either of them.
(2 An ofl and gas lease or permit granted pursuant to this section may be granted upan such
terms and conditions as the minister may direct.
{3) Where tenders are called pursuant to this section and

{a) no tender is received, or

{b) a tender has bean received and the minister has refused to accept that tender,
the minister may dispose of those lands by an ofl 2nd gas lease or permit pursuanc to this section
in such manner and upon such terms as the minister may detarmine.

Powers of Lesses
265, (1) A lessee who is 2 licensee may
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(&} carry out expioraiory work and drill wells in the lands included in his lease; and
(b) produce any oil, gas or related hydrocarbons(other than coal or valuable stone) or any
minerals or substances that are produced in association with any of the foregoing from the
lands included in his lease, ' ~
(2) Whers a less2e is authorized to carry out work or operations under this regularion, that work
or those operations may be performed by any person employed or hired by the lessee.

Lease Area e

266, {1} A lease area shall be composed of quadrilateral blocks of séctions not larger than five
sections by three sections or four sections by four sections.
{2 The lease areas within a permit area shall

{a) corner one another;

{b) be separated from one another by at least one section; or

(c) be a combination of the blocks referred to in clauses(a) and (k).
{3 Except in the case of

{a) sections that are reduced pursuant to subsection (1) of secticn 231; and

(b} land referred to in subsection (3) of section 231;
ne oil and gas lease shall be granted for less than one sectien.
(4 Nothing in this regulation shall be construed so as to prevent a permiitee from leasing a
total of ane-half of the number of sections in the permil area.

{5) Subsections (1) and(2) do not apply to an oil and gas lease granted pursuant to section 264,

267. (1) Subject to subsection (%), where an oil and gas lease is granted pursuant te section
261, the land within the permit areas, but nrot included in the lease shail be surrendered to the
Crown, -
(2) Where an eil and gas lease is granted pursuant to section 261, the director may allow the
permittee to retain under permit all or sorme of those sections of the permit area that are ot
(a) lincluded in the cil and gas lease, or
(b) contiguous to the lease area.

s

Obligation to Lease
263. The director may at any time declare in writing that a well within a Permxt area containg
oil or gas in commercial quantity,

269. (1) & copy of the declaration referred to in section 268 shall be sent by registerad mail
addressed ro the perrnitres at his last known address,

{2 The permiitee shall, within one yzar from the date of the mailing to him ef the declaration
made pursuant to section 268, apply for an oil and gas iease of the area within which the well
is located,

270. (1) A permittee may, within ninety days from the date of mailing the declaration. serve
on the minister a notice of objection setting out the reason for the objection and ali relevznt
facts. - - .

{® A notice of abjection under this section shall be served by being sent by registered mail
addressed 10 the minister at Winnipeg,

(3) Upon receipt of the notice of objection, the minister shall consider the declaration and
vacate, confirm or vary the declaration and the minister shall thereupon notify the perrnmee
of his decision by registered mail.

271, Where a declaration has been made pursuant te section 258 and no application has been
rade pursuant to section 269, no person shall dril? a well {p thar permit area within fouz and
one-half miles of the well 1o which the declaration refers.

bl

272. (1} Where an oll and gas lease is granted subsequent to a declaration made pussuant ic
section 268 or 270, all sections within the permit area contiguous to, but net cornering, the
lease area shall be surrendered to the Crown.

(2 Where an oil and gas lease i3 granted subsequent to a declaration made uader secrion 268

- 317 -



Se‘ber g, 1962. THE MANITOBA GAZETTE Vol. 81, No. 38

or 270, all thai part of the pexmit area tot included in the oil and ga3s lease and not surrendered
pursaill (o subsection {1) may bz retained under permit by the permintee.

(3 Where part of the permit area is retained under permit pursuant to subsgction (2), the
permitee shali tend the sarmir to the director {or amendment.

Publication upon Surrender or Cancellation

273, (1) Where lands have been held under a permit or an cil and gas lease which parmit or
oil and gas lease or any part thereof has expired, been cancelled or been suirendered, the
director shall publish in The Manitoba Gazette a notice of the expiration, cancelation or
surrender of that permit or oil and gas lease.
(2} The notice referred to in subsection ( 1) shall state

(a) the number of the permir or oil and gas l2ase; and

{b) whether the permit or oil and gas iease has expired, been cancelled or been surrendered,

Transfer of Parmit or Lease
274. No transfer or assignment of a permit or il and gas lease shall pass any interest in the
permit or oil and gas lease until the transfer is approved by the minister,

275. (1) Subject to subsecuon{ 2}, where a transier or assignment is exscuted {n a manner:
satisfactory to the minisrer and is accompanied by a transfer fze of $16. 00, the minister may
approve the transfer or assignment of

(2) the whole or any sections of a lease area;

(b} the whole ot one-half of a permit area; or

(¢} aspecified undivided incterest in a permit or oil and gas lease t¢ =+ more than flve

transferees,
(2) The mirister shall not approve the transfer of

(a) & lease arza smaller than one section; or

(b} = permit area of other than one grid area or one-half of a grid area,
(3) Subsection (2) does not a2pply to an oil and gas permit in respect of less than one-half of a
grid area, :

Reports
276. (1) Every lessez shall, within sixty days after
(2) the thizd, sixth, minth anniversaries of the date on which the lease was granted or rerewed;
and .
(b) the expiration, cancellation, surrender or renewal of the lease, forward to the director
in triplicate, copies of 21l repors, photographs, maps and data referred to in section 260,
(2) When the informartion referred to in this section has been sent by the lessee to the director
pursuant 10 section 235, 251 or 260, the lessee is not required to send that same information
to the director pursuant to this section.

Informaticn to be Confidential 7 ‘
2977. (1) Except as provided in this sectien, the informarion furnished undar this regulation shall

not be released. -l
(2) Information furnished pursuant to clause(a) or (b} of section 233 ﬁ'lay be.released at any
time.

(3 Information submitted by a permittee or lessee concerning an axplorato weil may be
released thirty days afier the completion, suspension or abandonment of thar well.
{4) Informartion submired by a pertuitiee or lessee concerning an explorato well may be
released 1wo years after the completion, suspension or abandonment of that weil,
(5) Infermation submirted by a permitree or lessee concerning a surface geological or phoro-
geological survey and factual information obtained from a magnetometer, gravity, seismic or
other survey may, in the discretion of the minister, be released,
(a) two years after the cancellation, surrender or expiry of
(1) the parmit of the area on which the work was done, or
(ii} all oil and gas leases granted pursuant o section 261 within the,permit area on
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which the work was done,

whichever {s the larter; or

(L) two years after the cancellation, surrender or expiry of the oil 2nd gas lease of the area

ont which the work was done.

(8 Information submitted by a liceniee, permittee or lessse may, in the discretion of the
minister, be relzased at any time with the consent of the licensee, permitize or lessee.
(T General topographical information, legal surveys and elevations of well locarions, the

current depths of wells and the current status of wells may be released at any time.

notice by the director,

{2) Where a permistee violates any provision of this regulation, other than ihat referrad to in
subsection { 1), the minister may give written notice to the permittee and unless
remedies or prepares o remedy the violatien, te the satisfaction of the minister

Enforcement
278. (1) Where a permittee does not make the deposits required by ssction 247 within ninety
days after the date on which the depesit {5 to be made, the permit may be cancelled without

davs from the date of the notice the mintster may cancel the permit.
3 ¥ f

Mantitoba Regulation 14/47 is further amended by adding therete, immediately after Schedule
. the following Schedule:

Column i

Period
The first eighteen-month period of
the origiral rerm of the permit,

The second eighteen-month period
of the original term of the permit,

The first renewal period,
The secoid renewal period,
The thitd renewal peried,
The fourth renewal period,
The fifth renewal period,
The sixth renewal period,

The period of an extension granted
pursuant o section 467

245

Schedule B
Deposits

Column 1T

Deposit

five cents for each acre to be included in the

permit.

fifteen cents for each acre Included
in the pemmit,

thirty cenws for each acre included in the permit,
forty cents for gach acre included in the permit.
fifty cenws for each acre included in the permir,
fifty cents for each acre included in the permit,
fifry cents for each acre included in the permit,
fifty cents for each acre included in the permir.

ten cents for each acre included in the permit.
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Aguital ge'}s more
Hudson Bay acreage

Aquitaine has again added to its
offshore holdings in the Hudson Bay,
this time with the acquisition of 1.8
million permit. acres from Mill City
Petroleums.

This brings Aquitaing’s total off-
shore holdings in Hudson Bay from
the previous 340,000 acres (175,000
acres net) to 2.3 million acres. In
addition the company has inferest in

L1 million acres in adjacent areas
onshore _in Maniteha, of which its
“net interest amounts to 379,000 acres,
and 986,000 acres Ontaric onshore
rights, amounting to a total of all
rights on and offshore in this play of
5.1 million acres.

MMJM

is in the 49.9 million acre block
"Atlantic_Richfield holds in_the most

“prospective _portion of Hudson Bay.
‘Aquitaine has “made arrangements
with Atlantic Richfield on behalf of
itself and its partners in the Kaskat-
tama formout for joint exploration of
the block.”

It is understood that the Aquitaine
group will earn a 25 percent interest
in the big block by conducting seis-
mic work next summer and will then
have an option on another 25 percent
for an undisclosed cash consideration.
This summer Aquitaine conducted no
offshure seismic but deepened its
Kaskattama well in the mouth of
Kaskattama River and had & seismic

onshore program planned for the fall
and winter of this year.

Aquitaine’s interest in the half on-
shore, half offshore one-millinn-acre
farmout from Bralorne Petroleums
and Sogepet, and in its offshore hold-
ings is split between itsell (50 per-
cent}, French Petroleum (25 percent),
Petropar (15 percent), and Sun Oil
(10 percent). On the one million-acre
farmout from Bralorne and Sogepet
the farmors have subsequently farmed
out on their own behalf, so that the
interest in this spread now stands at
Segepet 30 pereent, Aquitaine 25 per-
cent, French Petroleum 12% percent,
Bralorne 10 percent, Petropar 7%

cent, and Sun, Teck Corpération
w.d Western Decalta five percent
eacl.
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. EXPLORATION

5 million ft. samples to be
re-logged, digitized

Some 5.4 million feet of rock
samples from wildeats drilled in west-
ern Cunada before 1957 will be re-
logged and recorded in digital format
bv I3 Canadian Stratigraphic Service
geologists during the nest three vears,

Most of CanStrat’s oil compuny
cistomers have been or are currently
changing their exploration data {iles
into  quickly retrievable computer
storage svstems. This means that all
data must meet a uniform standard
and allow its use in modern geological
expleration methods, such as detailed
and regional fucies analyses, diage-
netic trend analyses, {c.g. dolomitiza-
tien}, fossil distribution, porosity de-
velopment, cte.

CanStrat changed its sample de-
seription to the fTuller requirements
of maodern sedimentary  geology in
1957, Only a portion of the wildeats
drilled hefore 1957 have been gradu-
ally re-logged and coded as time and
staff allowed., Complete areas include
all of northeastern British Colinnbia
and northern Alberta south to Town-
ship 80. The remainder of Alberta
and all Saskatchewan harbor another
1,200 wildeats which penctrated the
Devonian, Oil company clients wunt
complete coverage which with the
previous stalf of CunStrat would have
taken at least seven years to complete,
To speed the program up an agree-
ment was  roached  with  inlerested
clienls enubling CanStrat to put 15
cxperts on the job. The accelerated
program slarted with the new year.
Except for two peologists, who will
finish  their university courses  this
spring, all of the 15 staff mombers
have been hired or committed,

All of the new stafl will have to
underge o basic training  for Jour
manths to ensure continuily of Can-
Strat standards.  Mosl oil COMMUIes
m  Cuanada use the finn's sumple
description {ormat, Many cusltomers
send genlogists Lo a traiing course
conducted by L. 11, Workiman who
has connted 559 “students™ so Tar.

The re-logging program not only
upgrades sample descriptions to to-
dav’s higher levels but also siream-
lincs a great number of formation
top names so they can easily he
used for computer coding.  Both,
uniform terminolagy of stratigraphic
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names and a uniform systemn of sam-
ple description are essential [or com-
puter coding of data,

One million cards

Ouce the log data arc on computer
cards any lithology for any arca can
be extracted at will  Average card
count per 3,000 to 7.000-foot well
will be: ghout 200, Each lithologic
mterval will take a new card. Where
there wre no changes the complete
interval can go one card, which may
be long stretch or just one foot,

At the beginuing of this vear 1,500
wildeat wells had been coded on
350,000 cards. Sample logs ready to
code number 733 which will take
150,000 cards. To code the 1,150
pre-1957 wildeat wells still ta be
reworked will take 270,000 computer
cards, Current wells cxpected for the
three-year period envisaged for the
redogring and coding program until
Jan, 1, 1971 number 100U wells re-
quiring an additional 200,000 cards.
Total curd count at that time will Le
at least one million. Counting cur-
rent wells to be drilled during the
three-year period and scheduled re-
legaing, CanStrat wwill process 981
wells per yvear and put the sumple
dita on 218,000 cards.  Ta keep
current after the re-logging program
is completed 333 deep wilddats are
expected cacl yvear after 1970 neces-
silating cocling of 70,000 computer
cards,

0

Drilling contract let
for Arctic Islands

Panarctic Oils  has awarded  its
first drilling contract for the Arctic
Islands to newly formed Common-
worlth-Hi-Tower Arctic Contractors,
a recently formed joint venture of
Commonwenlth Drilling  and  Tii-
Tower Drilling of Calgary. Contract
is to run lor three yewrs, the initial
stuge of Pan Arctic’s $20 million cx-
ploration program,

No spud-in date has been fixed
vet, but it is assumed that drilling
will likely  start during the second
half of this yvear. The rig is sched-
uled to be assembled Tate this sum-
mer, probably in Edmonton. It will
incorporate new ideas for vear-round

Arctic drilling and is expected to in-
clude muny new technical features.
Envisioued is a 10,000 to 12,000-{oot
diesel-clectric rig.

Panarclic has budgeted for a 17-
well program of which nine will be
deep tests. The contracted rig could
likely drill two to three deep holes
per vear. Currently Panarctic is
carrying out a seismic survey on Mel-
ville Tsland.

Commaomwealth and  Hi-Tower
joined forces for the bid to “use
their joiut resources of equipment
and manpower,”  The two  {irms
could fall back on 62 rigs ranging
in capacity from 2,000 to 14,000
feet, and 1,200 qualified personnel,
Commonwealth was contractor for
the Dominion Explorers  Group’s
1963 venture on Bathurst Tsland. The
12.000-foot National 30A rig is still
in top shape, “and it could go to work
to-morrow if needed.”

18}
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Contract let for
Hudson Bay survey

A two-vear, 3400,000 contract for
the supply, installation and operation
of & leng-range positioning  system
for offshove exploration in Hudson
Bay, has been awarded by Aquitaine
Cumpany of Canada Ttd to Com-
puting Devices of Canada Limited.

The Decea  Lambda  navigation
system, currently being manufactured
by the Decea Navigation Company
in Londen, England, is similar to
that supplied by Computing Devices
for petrolemn  exploration off the
Pacific and Atlantic coasts and for
the Canadian Hydrographic Services.

Personnel of Computing  Devices
arc  presently  establishing  station
IMIlg, power g_eneruting__-gquip-
ment and the transmitling _anlenna
[otmdations on the west shore of
Hudson Bay in preparation {or the
1968 program, which is scheduled
ta run from July through October.

The Lambda system requires the
establishment of two complex shore
installations  which, when coupled
with  specialized  shiphboard  contro!
and lransmitting equipment, will pro-
vide the vessel with acourate dis-
tances from two known shore posi-
tions. These two distances will comn-
timiously and  cutomatically change
with any movement of the vessel
and enable the wvessels engaged in
geophysical exploration surveys or
drilling operations to determine their
position with an accuracy of better
than 100 feet over the greater por-
tion of the offshore lease, even at

ranges exceeding 300 miles.




Digital computers
expand seismic scope

Application of digital computer
techniques to analysis of well log
data is designed to put many tech-
nical men out of husiness — out of
the business of tedious werk habits
and operations which restrict  geo-
ll)gic, reservoir  and strutigrﬂphic
thinking,

This was the prospect Leld out by
Dr, David H. Walsh, president of
Ceopliysical Trade Service Corp,,
New Orleans, in a talk to Cunadian
Well Logging Society in Calgary.

The impact of the computer in
seismology has been most dramatic,
Walsh commented. Nearly all seismic
field recording is in reproducible
format, 40 pereent in digital form.
Every major oil company bas devoted
at least one farge scale computer
primarily to processing seismic data,
A geophysical budget now is rather
evenly divided between data acquisi-
tion and data processing and inter-
pretation.

The common depth point stacking
technique, now almost universal in
Canada, would not have been poss-
ible without the ecomputer, Walsh
explained.

As petroleum prospects have be-
come smaller, deeper and more com-
plex, the true competitive advantage
has lain with the company \\hose
seismic  system permitted more de-
tailed geopliysical mapping tech-
niques, Walsh said. One autemated
scanning  svstem  translates older
photographically  recorded  seismo-
grams to analog and digital magnetic
tape at the rate of 56 million samples
per day. By this means a company
can vastly extend its arcas of explora-
tion both economically and maost rap-
idly witheut additional data acquisi-
tion costs,

The first and thus far the largest
application of digital computer tech-
niques to digitized well log data has
been in the study of seismic velocity
variations and in the application of
theoretical seismograms.  Lithologic-
porosity- saturation logs are currently
available through a service company,
as synergistic log systems, and locally
in Calgarv as a lithologic log system.

Extension of these analytical tech-
niques in formation evaluation and
in petrophyvsics to the field of ex-
ploration is an immediate step. In-
direct methods of exploration with
well log data are more attractive than
purely prospect hunting, Walsh ex-
plained. Relatively simple computa-
tion procedures applied to the digital
well Ing data can be most effective

10

in exploration. Varions maodes of dis-
play are available in digital form.
For (,\':nnpl(' the SP log can be dis-
played in wiggle trace, vi winble dens-
ity and variable aren form.

Filtering, deconvolution, etc., ap-
plied to the well Tog response, are
now availuble and await exploitation
by the exploration companics, Walsh
sald.  Frequency analysis may grow
to he a most powerful tool, particul-
arly iu exploration studies. The key
to all well log translation is its p]d(‘-
ing in digital format.

Several months ago Walsh's own
company began the digitization of all
Western Canada well logs us an in-
dependent  and spt,ullatlvv service.
The Rainbow-Zama areas have been
completed.  All other available wcll
logs will be digitized to form a copy-
nffhlt‘d data b ank available for pur-
chase.  This project is independent
of seme other similar programs which
it is anderstood wre being fmanced
by groups of oil exploration  ¢com-
panies.

0

Shell to drill
off Nova Scotia

Shell Canada  will  start  wildeat
drilling on its cast coast offshore
exploration permits in 1969, Tt will
do additional seismic work this sum-
mer on 24 million acres, following
up programs done from 1964 through
1966.  Soathcastern (t)mmmlwcnllh
Drilling Lid, oi' Calgary will do the
drilling, using @ new semi-submersi-
ble drilling \(,L.x(l similar to the Sedeo

135-11 w}n(.h has boen [l]]”lllj:' for
Shell ofF Vancouver Island since last
year. Sedeo has awarded conslrue-
tion contract to Malifax Shipvards, a
division of Desco Industrics Limited.
The sclf-conliained wvessel will  cost
more than 810 million.  Concurrent
annonncements were made March 21
by Donald M. Smith, NS minister of

mines, Jeun-Lue  Pepin,  dominion
minister of encrgy, mines and re-
sources, and William L. Crossman

af Calgary. Shell's vice-president in
charge of explaration and preduction.

Ly

BOOK REVIEW

Stereogrammetry in
the Rocky Mountains

“Stereogrammetry  applied  to
Rocky Mountain structure in the
Mt. Yamnuska area, Alberta,” Dr.
Peter J. Haman and Orhan Ozsez-
giner, West Canadian Research

Publications of Geology and Be-
lated Sciences, P.O. Box 997,
gary, Alberta, b
The 28-page publication intro-
duces a new technique applicable to
precise measurement in three dimen-
sional  setting of geologic features
from airphotos. Full terminology for

the technique would read® “stereo-
{jl a pth pl OJCC“(JH d])'l]‘. SiS fI‘OIH
stereo- p’l()[()fjl ammetric datd short-

ened fo
authors,

“stereogrammetry” by the
of whom Dr. Haman is a
structural  geologist and Ozsezginer
a photogrammetrist.  Application of
the technigue is not restricted to geo-
lagical observation,

Strike and dip of linear and planar
clements are determined by photo-
grammelric methods and data an-
alyzed by stereographic projection
procedures. To this, the authors ex-
plain, the full potentizl of photo-
grammetry to structural analysis has
never been tested so far. This in-
volved development of new tech-
niques of analyzing data obtained
from standard routines of guantita-
tive photogrammetry.  Photogram-
metric plotting was  then combined
with stercographic projection analvsis
inte the new technique of stereogram-
metry.

Photogrammetric  plotting  instru-
ments can be applied advantageously
to  microscopic  structural  analysis,
which is presently dene by taking
compass readings of dip and strike
in the ficld. Disadvantage of this
approach is the effeet of unwanted
deflections {rom the regional due to
minor stroctural deformations or bed-
ding plane rouglmess, the authors ex-
plained.

0

New firm offers
exploration service

A new company, Mantle Explora-
tions Ltd., has been formed in Cul-
gury to manage exp]m‘alion pPrograms,
with particular reference to smaller
companics.

The facility has been oriented
specifically  towards  Detter  overall
management and swrveillance of seis-
mi¢  exploration for firms  without
adsquate staff to provide proper man-
agement, Tts scape runs from original
assignment to delivery of final stacked
sections and interpretation,

Services include procuring crews,
with a view to minimizing move costs
by locating nearby crews; supervising
shooting  operations, especially  for
quality control; and cocrdination of
duta processing, specializing in the
digital route.

OIWEEK April 1/68
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Rb-Sr contribution to the location of Churchill-Superior bouﬁdary

in northeastern Manitoba

A. Turek
Department of Mines and Natural Resources

Winnipeg, Manitoba
and
Z. E. Peterman

U. S. Geological Survey

Denver, Colorado
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Abstract
Wheole rock Rb-Sr age determinations on basement cores from
the Hudson Bay Lowlands define an isochron of 1975 + 45 m.y.
' -11
(Npy=1.39 x 10
0.7018 + 0.0005. Thus the basement in this area belongs to

yr1) with an initial Ssr/%0sr of

the Churchill province and the Churchill-Superior boundary
must have an easterly trend under the Paleozolc cover in

northeastern Manitoba.

There are three schools of thought on the location of the

Churchill-Superior boundary in northeastern Manitoba (Figure 1). Innes

..(1960) and Wilson and Brisbin (1961 1962) postulsted a northeasterly

trending boundary and note that the proJection of this trend through the
Hudson Bay on a northeasterly atrike would connect with the Smith Belt on
the Ungava Peninsula, a possible continuation of the boundary. The second

hypothesis, proposed by Kornik and Maclaren (1966), suggests that the

" boundary is northerly but. chénges to an easterly strike and pérallels the

_56 latitude. The third most recent suggestion by Gibb (1968) places the

boundary along the southern limit of the Cross Lake subprovince.
. ' The above hypotheses are based prineipally on the interpretation

of gravity and aeromagnetic date, Available age determinations (Wanless

et al., 1968) are not conclusive and are used as support in all three

theories. Unfortunately K-Ar ages on minerals from polymorphic areas are
aJ.wa,ys difficult to interpret. Moreover, the Paleozoic rocks covering the
shield around the Hudson Bay preclude the dating of the shield in this
critical area. Recently two boreholes.were drilled in the Hudson Bay

Lowlands and penetrated the basement. The Aquitaine-Sogepet Group put down

= ct
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a borehole at latitude 570 04t and longitude 90° 10° designated Kaskattama
Prov. #1 Well. The second hole, Houston et al. Comeault Prov. (STH) No. 1,
was drilled by Houston Oils at latitude 56° 40" and longitude 90° 551,

In an effort to é%ign the basement rocks here to either the
Churchill or Superior Province we have analyzed eight samples by the Rb/Sr
whole rock methed. Seven of these ars grani£ea, medium to coarée grained,
some weakly foliated, one of them (XK2922.6) is a hornblende granite and
another (K2937.0) is a Kaligranité. The eighth samples (K2920,0) is a
hornblende-biotite gneiss.

The analytical results Qre reported in Table 1. All analyses
were made by isoﬁope dilution at the U, 5. Geological Survey laboratories
in Denver. The regression treatment used to evgluate our results is that
of McIntyre et al. (1966). The uncertainties quoted with the both ages and
initial ratios are the 95% confidence limits. For more information on the
analytical method and the error parameters used in the.regressibn see
Turek and Peterman (1948).

- The regression of the five Kaskattama samples defines an isochron
within experimental error of 2000 + 70 m.y. and an-initial 87Sr/86Sr of

0.7016 + 0.0009, while the isochron for the three Houston samples is also

within experimental error giving an age of 1910 + 420 m.y. with an initial

87Sr/868r of 0.7021 * 0.0036. The high uncertainties of the above regres-

sions are a consequence of having only three and one degree of freedom,
respectively. Combining these results, the data for the eight points is
collinear within experimental error, and the indicated age is of 1975 +

45 m.y. (Pigure 2) we regard as an isochron deflning the age of emplacemert.



-4 -

The initial ®/Sr/%8sr common to all samples is low, 0.7018 + 0.0005,
which precludes the interpretation of this result as a metamorphic age.

Our result is also irn line with the available muscovite ages
of 1840 and 1665 m.y. {Lowdon et al., 1963) .on basement cores north of
the ﬂelson River. These being K-Ar measurements are only minimum ages.
Moreover, the general experience is that K-Ar ages tend to be about 5%
lower than the corresponding Rb-Sr determinations, thé latter calculated
using the longer half life (T% = 5.0 x 1010 years). We therefore submit
our results as evidence that the Churchill-Superior boundary does not
follow a northeasterly strike through to Ungava but must swing east as
proposed by Kornik and Maclaren (1964) or as postulated by Gibb (1968)
follows the southern boundary of the Cross Lake subprovince.

We are greatly indebted to the Aquitaine Co. of Canada Ltd.,
Sogepet Ltd., and Houston 0ils Ltd., for permission to publish these
results ahead of the declassification date for information on the two
holes. This work was done at the U.5.G.S. laboratory in Denver while the

senior author was on study leave from the Manitoba Mines Branch.



Sample No.

K2922.6
H2121.5
H2098.0
K2920.0
K2937.0
K2940.0
‘K2936.4
H2117.0

Table 1

Analytical Results.
actual footage deptha. The prefixes K and H
refer to Kaskattama and Houston holes

respectively.
7R 88
( mols/gram)

0.01555 0.27762
0.12956 0.51960
0,18055 0.42654
0.17720 0.21889
0.45169 0.34245
0.43570 0.32745
0.45122 0, 31469
0.26133 0.14463

The sample numbers are

870b,/2%r

0.056
0.249
0.423
0.810
1.319
1.331
1.434
1.807

87Sr/sésr

0.7031
0.7086
0.7136
0.7250
C.7389
0.7395
0.7410
0.7505



References

INNES, M. J. S. 1960. Gravity and isoétasy in Manitoba and northern
Ontario. Publ. Dominion Obs., 21, pp. 265-338.

KORNIK, L. J. and MacLAREN, A.3. 1966, Aeromagnetic study of the
Churchill-Superior boundary in northern Manitoba. Can. J. Earth
Sei., 3, pp. 547-557.

WILSON, H. D. B. and BRISBIN, W, C. 1961. Regional structure of the
Thompson-Moak Lake nickel belt. Can. Inst. Mining Met., Bull., 54,
No. 595, pp. 1-8.

1962. Tectonles of the Canadian Shield in northern
Manitoba. Roy. Soc. Can., Spec. Publ. 4, pp. 60-75.

GIBB, R. A. 1948, A geological interpretation of the Bouguer anomalies
adjacent to the Churchill-Superior boundary in northern Manitoba,
Can. J. Earth Sei., 5, pp. 439-453.

McINTYRE, G. A., BROOKS, C., COMPSTON, W., and TUREK, A. 1966. The
statistical assessment of Rb-Sr isochrons. J. Geophys. Res., 731,
pp. 5459-5468. :

WANLESS, R. K., STEVENS, R. D., LACHANCE, G.R., and EDMONDS, C.M, 1948,
Age determinations and geological studies. Geeol. Surv. Can., Paper
67-2, Part A, ‘ : '

TUREK, A. and PETERMAN, Z. E. 1948. Preliminary Rb-Sr geochronology of
Rice Lake-Beresford Lake area, southeastern Manitoba. Can. J. Earth
S¢i. 5, pp. 1373-1380.

LOWDON, J. A., STOCKWELL, C. H., TIPPER, H. W., and WANLESS, R. K. 1963.
Age determinations and geclogical studies. Geol. Surv. Can.,
Paper 62-17.



L} et — -
. .‘ I
Enpioration Activities...

Aquitaine Spuds First Hudson Bay Offshore Test

Initial test of Hudson Bay off-
shore oil potential, estimated at 2.9
billion bbl of crude and 10.9 trillion
e ft of natural gas, is underway
by Aquitaine Co. of Canada Ltd.

Drill site of testcommencing
early this month is 250 miles due
east of Churchill, Manitoba, on
western shores of the hav, At least
two wells will be drilled on .a vast
offshore bloek permit frem the Ca-
nadian federal government. (See
map).

Aquitaine operations are on a
55,500,000-acre farmout from At-
lantic Richfield Co. Breakdown of
acreage allocation is as follows: At-
lantic Richfield, 50%; Aquitaine,
25% ; EIf Oil Exploration and Pro-
duction Canada Ltd., 7.5%: Petro-
fina, 6.25% ; French Petroleum Co.
of Canada, 6.25%; and Sun Oil
Co., 5%.

Offshore Oil Potential

Estimated potential, given ahove,
was calculated by Canadian Petro-
leum Association from an estimated
oil yield factor of 20,000 hbl/eu
mile applied to the 145,000 eu miles
embraced by Hudson Bay. Total
surfaee covers 365,000 sq miles,
which far surpasses arca of the
250,000-3q mile Arctic offshore re-
gion. Total federal permit holdings
in Hudsorn Bay now exceed 110,-
600,000 acres.

Regional Geology

Hudson Bay is a geological em-
bayment of principally Lower Paleo-
zoic sedimenis. Principal surface
outcrops flanking the bay range
from Ordovician through Silurian
and Devonian systems.

At one time, the present Devon-
ian outerops and suberops ex-
tended all the way from Illinois
northwestward into Canada. A
great anticlinal uplift during pre-
Pennsylvania time reaching from
the vicinity of Vietoria Island on
the Arctic Ocean in a south-south-
easterly direction into Wisconsin
and Ilinois formed the Iilinois-
Wisconsin arch.

Thiz regional uplift thus trun-
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cated to the Paleozoic strata in-
cluding the Devonian. A remnant
of the eastern portion of the Illinois-
Wisconsin arch may be seen at the
southern end of Hudson Bay where
Cretaceous sediments rest uncon-
formably and disconformably upon
Devonian formations.

Drilling Equiprnent_ (

Drilling contract h%s bheen
awarded to Fluor Corp. of Los An-
reles, Calif,, which will employ its
deep-water drilling vessel Wodeeco
IT to conduct operations during ice-
free summer months.

The Los Angeles-based ship Jeft
Halifax, Nova Scotia, during mid-
July under tow by Dutch towboat
Mississippi. Depending upon ice
breakup the vessels were due to
rendezvous later in July at Cape
Chidley, Newfoundland, with Ca-
nadian tugboat Foundation Vigi-
lant, as well as two or more Euro-
pean supply boats and the local ice
breakers.

Convey of cold-water drilling and
service vessels will then enter the
Hudson Strait and proceed to ini-
tial drillaite.
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Arctic Logistics

Supply base for the 100-day proj-
ect is Churchill. All men, equip-
ment and vessels must leave loca-
tion and return to the seaward
mouth of Hudson Strait by mid-
November in order to avoid severe
icing that begins about that time.

One of the major problems faced
by this unique operating group is
communications concerning depar-
tures and arrivals of vesszels at
various locations. This data is vita!
to assure ice-breaker supply avail-
able at all times when required,

Petroleum Engineer




Mmaln 111 Constant contact with the
Canadian Dept, of Transport to-
gether with its various ice-report-
ing services. These include vessels

. .‘pul‘ut(:(l in Hudson Bay itself, Fro-

Disher Bay Aircraft, Halifax Cen-
-tral, as well as the Churchil]l hase,

Barge specifications of Wodeco
[T ure length 280 ft and breadth
b8 i, with u depth of 23 ft 4 in.
Qperating draft is 13 ft, operating
displacement 5438 tons. Vessel is
capable of drilling {o 20,000 ft in
GUO-ft waters.

Drilling cquipment comprises a
140 £t by 30 {t by 30 £t all-welded,
952,000-1b capacity winterized der-
rick. Designed for 100-mph wind
load with 15,000 fi of 5-in. drill
pipe racked, it i3 mounted on a
30 ft by 30 ft by 22 ft 6 in. sub-
structure and has a 350,000-1b cu-
pacity set back.

Drawworks is a Model 1320-DE
double-drum electric d-¢ driven by
two 1000-hp motors. Prime movers
are four Modeti PTDS 8's turbo-
charged with four 750-hp d-¢ gen-
erators, Auxiliary generators are
two 400-kw u-c¢ diesel generator sets
and one 125-kw u-¢ set on standby
service.

Mud pumps are two Model
(G-1000-C’s, 1000-hp rating each,
¢lectric driven. Two centrifugal
H6-in. by 6-in. electric driven mixing
pumps have a rating of 46-hp each.
EDITOR'S NOTE: Above arlicle was prepared
for PETROLIEUM ENGINEER by Joseph A.

Karnfei<l, president, Kornfeld International,
Tulsn, Okla,

Alberta — Seven exploratory wells
with total initial production of
5410 b/d were completed recently
in the Virgo field. Skelly 0il Co.
and Sunray DX Canada 0Oil Co.
jointly own four of the wells and
three are owned by those two com-
panies plus Sinelair Canada Oil
Co. The wells are located in the
Zama-Rainbow trend some 600
miles northwest of Calgary. Heavi-
est production was from Sunray-
Skelly Virgo well, Lsd. 2, sec.
16-115-6, W6, which flowed at the
rate of 1273 b/d of 38.5-gravity
crude through a 24/64-in. choke.

Ecuador — Ada Oil Co., Houston,
Tex., heads an 8-company con-
sortinme to drill on 4.5 million
acres of offshore concessions in
Gulf of Guuayaquil, Final geoloyi-
cal and peophysical wark is under-
Wiy by pelect driflsites, Aceording
to ¥ 0L Adaras Je, Ada president,
there i o possibality that marine
or land drilling from one of larger
isbands in the concession will be
undertaken before end of summer.

Petroleum Engineer
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HERE ARE THE FACTS: i
Reda Pump Type.. .J3F300 k. Well Size ...
Well Depth................ 2957 it ! Qil/Water Ratig..

Pump Selting Depth......... 7,444 It.

The original Reda 180-HP motor and protector installed in this

‘well had an overall run of approximately 3% years, During its

operation no maintenance or repair was needed. It was later
replaced with a larger size Reda motor which is still in operation!
Throughout the world, Reda units are providing this same kind
of dependable pumping service in thousands of wells even where
special well conditions must be met.

With over 3B years of experience devotged to the exclusive
manufacture of submergible electric motors and pumps, Reda
engineers can help you plan efficient, econemical production of
your wells. A complete line is available, Capacities are from 100
to over 30,000 Bbis. per day for producing wells or supply wells;
pumping depths from 500 — 15,000 feet— for 4%, 512", 6%,
77,9%"” or 103" O.D. wells.

6-7900 for more information

o Qua,
ﬁ ’ E D (1 Ty i
V

NOW A DIVISION OF TRW INC.
BARTLESVILLE, OKLAHOMA 74003

Pioneer and leading Manulacturer ol Submergible Electric Motors and Pumps for pver 38 years.
Pumps tor Oil, Brine, ‘Yvater, Gasoline, Jet Fuel, LPG

For Further Infermation en Advertised Prodocts See Reader Service (ord 83
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HRED O HUDSR 82X
i, Boumdory definition 3 Georpe V Chapter 32
The lenitoba Doundaries Extenelon Aot 1912,
“thenco northosoterly «.aee to the point whero tho eighty-ninth neridien
wes Intersects tho southorn shoro of Hudeon Bayp thenes vesterily end nnrtherly
foldswing tho shnrco of the sald Baye..”

2o ‘-?érmtoriai tatero using gonoral oceopied terminology sre “the nargined
sees within 3 marino niles of tho coast of Gmnzda or of bose lines Celeniting
tho nationsd uotorn of Ganadn ...® (Tho Bounderios of Cannds ito Provinces

ond Territories, Hepair 2, CGeogrophival Deanch, Obttowa). I Gouer opreos
thot the boes lincs referred to would be lines establiched “in occordonce with
intemnubionnl law ond pwroctics® vhore the coaod e very irromlare Thin awse
publieation stoteo- that YHudson Doy and Sudson Steait siere rogarded (by the
Canadion Covernuent) as nabtionsl wolersee.? |

3¢ Oraer-in-Coumuid 857/52 gronted custody snd control of en eren adjucent
to Hedson Doy to tho Departaemt of Hotionsl Dofunce, Canodo, The north
boundary of thic aren tncludod "the aren designated os PHond Hud md Souldors®
on iap Sheob SAL/16 ¢4 This srea 4o generally lops than 600 yards-@ide

opd ob ite videst part e ouly aboub 1500 yords. [eovhors on tho ahiwpes of
the Bay tho sond mud cnd boulders roochos 6 meximm of 6 oiles and averageo

3 ¥ 3 nlioo,

he Hemn frop Le de B0llprimson, Deportoostol Solicotor to tho Attornoyw-Ocneral
{dune 30, 1960). .
(o) Pedoral Covernment falled to pot agrossent of Standing Cornittee on
Haturad Seoourcss thet provincss had no off-shoro mincrel rights in tho
Bay {Jdonusry, 1958).

'002



NOTES OF HUDSON BAY Page 2

(v) Federal Government maintains Hudoon Bay 45 an inlend water or encloced
gea and that provincial bounderies only extend to its shores as set cut
4n Statute referred to in (1) sbove,

(c) PFederal Government willing to concede thet shore memns low water mark,
The basis for this statement is not set out. However, Mr. Gauer is sate
~dnfigd” from consulting the various editions of the Manual of Instructions
for the Survey of Dominion Lands that theo shore would be defined by mean

 low tids.

{d) ﬁr._ Hallprimsen stateo 16 1s Yabsolutely essential to our case to
aatahliéh that tﬁa Bay 13 not an inlangd water®. He furthér states that

. there is sama support .for the positicn of the Federal Government but aleo
indicates it is not universally recognizcd, “

(o) If the Bay is on open cea then Manitoba could eotablish a. claim basced
on Section 109 of the British Forth fmerica Act end the Agracment trance
ferring the ¥’aﬁom'ces- to the province in 1930; In Mr, ﬁaﬁlgrimaon'a
opinion it could be argued successfully that Meniioba is ontitied te the
off-shore righte in order to bo in thg—: seme pooition asz the original
Provinces, as cet out in Section 1 of tho said agreement.

As pointed out by Mr. Hellgrimson the Federal attitude has
boen that if the Frovinces do not agree with its stand they are free to
toke tho matter befére the Courts,

It would eppear that our only stand can be (1) that in our
opinion the Bay 49 e coastal water or open sca and (2) that tho égree—-
ment trénsferring the rezou ces to the Provinee in 1930 provides that

Manitoba is entitled te be in the same position as the original Provinces,
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. HOTES O HUDSOY BAY Page 3

. Ac there is commddorablo daubt aboud (1) cur sain argwsent mish bo (2).
B, Pe Ja Balesly, Depaty Hinistor, Dopasizent of Hines and
Fetyoloun Rovources, B.C. waa aaheé ‘i-f therz wag ony sgreemsnt, betvoon
2.0y ond She Pedsra) Covormpment in vonpoot to off-shore sinersd cishie,
The éntwer wag G0  Vhon polief 37 ths Federal Covermoont hod coneeded
that B.G. hed »ights S 3 niloo off«shove hoe advized that no diotance
had heon discusesd becsuss the Pedorol attlitude was that Che owncrahip

of thoso pdghts van o gatbor for cobtlonent in the Cpurds,
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Oil search surrounded
by top-level secrecy

By BARRY MULLIN
Tribune Northern Reporter

CHURCHILL — Closed-circuit TV and a
diving bell in the freezing depths of Hud-

son Bay were used this summer in an effort -

to Iocate oil which — if it’s found — could
spark a full-scale, federal-provincial fight
about who gets the profits. -

The huge drilling ship, WODECO 11 is
now plowing back to eastern waters after
the summer probe in Hudson Bay -- after
drilling a well in the bay bed in an opera-
tion covered by top-level secrecy.

The well never reached the 6,600-7,000-
foot level anticipated by Aquitaine, opera-
tor for a group of six oil companies who
hold lease rights to more than 22,500,000
acres in the bay.

High level secrecy was maintained
throughout the operation because the well
was a wildcat — the first well drilled in an
unfamiliar formation. The well only went
to about 3,400 feet.

No oil or gas strikes were made and no
tests were conducted for shows or pay
zones within the drilled zone. Several elec-
trical and seismic logs were taken, how-
ever,

The effect that the setback will have on
future explorations in Hudsen Bay has not
been determined yet.

And Aquitaine has not announced if it
wili continue explorations here in 1970. They
have not retained leases on the warehouse
area where drilling supplies were stored
or on the Beluga Motel where most of the
engineers and superintendents lived during
the drilting season.

However, one thing was certain. Al-
though there appeared to be very little
interest shown in the well, the provincial
government and Churchill residents were
walching progress closely but quietly.

An oll or gas strike would have raised
the hopes of local residents who have wait-
.ed patiently for any industry which . will
provide a stable economic base for the
town. If oil had been discovered, many
residents felt that the area could prove to
be as valuable to Manitoba as the oil dis-
covery along Alaska’s north slope.

OIL THE ANSWER

“Qil would do the wrick,” said one resi-
dent, “We're noi too far from Winnipeg,

eastern Canada or from Montreal, if we -

found oil maybe the federal government
would have to take a closer look at locating
a good industry here.” )

The provineial government would have
welcomed a strike at this time because of
the demand for new industry in the prov-
ince.

But two things have seriously retarded

when the swell started to come in,” said
one roughneck from southern California.

He said waves looked at least eight ot
10 feet high and when they would strike the
drilling vessel — which is naturally top
heavy because of the 150-foot drilling rig
situated amidships — pallets of cement,
each weighing a ton would jump off the
deck and slide across them.

“There were times when we had to shut
down because we couldn’t work up on the
floor (the drilling floor),” he explained be-
cause the ship was rocking too much.

The swell posed the greatest problems to
engineers working on the hole. Direct com-

. munication with France was set up and a

team of oceonographers measured waves,
movement, changes in winds and tides, All
this information was relayed to Paris, fed
into computers, digested and broken down
for the eil field engineers.

“There was very little data about the
swells on Hudson Bay,” Rene J. Clere from
Societe Nationale des Petroles d’aquitane,

-the former parent company of the Calgary-

base firm. “There was some data buf rost
of it we had to collect ourselves and this

~held us up.”

OLD TIMERS

Aquitane interviewed local fishermen
and old timers in an attempt to learn more
about the unpredictable movemenis of the
bay. -
And’when it wasn't the swell it was
temperature and depth problems.

Special materials had to be flown into
Churchill after drilling fluids froze up on
the bottom. Temperatures at the 600-foot
depth in salt water are just below freezing
and posed problems for engineers.

For one week no progress was made in
drilling while the hole was thawed and
flushed.

“We realized there were a great many
things we did not know about Hudson Bay
before we started drilling,” explained oper-
ations superintendent-Pierre Paul Allibaud.

The Aquitaine and SNPA official ex-
plained that the company considered the
hole mainly an information well at this
time. “Our company was prepared to learn
more about the area, formations and con-
ditions than we were about striking oil or
gas,”.stated Mr, Allibaud. .

"But I'm certain that we would be very

- happy if we find something,” he said during

an interview before drilling operations
ceased. '

Water depth also poses a problem be-
cause of the pipe that must extend from
the ship to the bottom. A telescoping pipe
is used so that when the ship rises with the

swell, the pipe will not pull loose from the
bottom.
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Ship Navigation with Satellites

E. 5. Keats
Manager, Transit Project
Electronics Division
Westinghouse Efectric Corporation
Baltimore, Maryland

Satellites in space can provide highly accurate position
information to ships with radio receivers than can measure
and interpret the Doppler frequency shift of the satellite
signal, and decode the orbital and time information con-
tained in the transmission. A satellite navigation system

can he exceptionally accurate because it depends on the

measurement of time and frequency, which can be re-
markably precise. Satellite navigation is suitable for sur-
face craft and submirines all over the world.

History

A satellite navigution system for Navy submarines was
concelved by the Applied Physics Laboratory of Johns
Hopkins University; technical direction of the system
devetopment has heen carried our by the Applied Physics
Laboratory for the Navy,

Westinghouse participation in the satellite navigation
program began with a contract in January 1961 to study
and design a receiver set. Additional contracts for building
prototypes and production equipments have followed. The
first equipment, delivered in December 1961, has exceeded
most of the performance requirements.

In addition 10 the design and construction of the re-
celver set, Westinghouse is responsible for the integradon
of the antenna, data processor, and compuier with the re-
ceiver to form the Nevigational Shipboard Recefver {AN/
BRN-3). Associaied with Westinghouse in the develop-
¢ ment of the AN/BRN-3 are: the Applied Physics Labora-

tory of the Johns Hopkins University, the technical

dircctor for the Nuvy:; Chu Associates, builders of the
_antenna; and Thompson Ramo-Wooldridge, Inc., huilders
# of the data processor and compuler.

Seven experimental navigational satellites have been
built by the Applied Physics Laboratory for the Navy, of
which five have been launched into orbit by the Air Force
to prove the practicubility of the navigation concept.

‘ Navigation Sateilite System
When the Navy's satellite navigation syvstem becomes

operational, present plans call for four polar-orbiting

satellites (600-mile altitude) plus a ground network. The
ground stations track the satellites and transmit Doppler-
versus-time Information to a computer center. The com-
puter calculates and predicts the orbit of each savcllite
for at least twelve hours in advance. This orbuial informa-
tion, in the form of Keplerian orbital elements and correct
time, is transmitted to each satellite once every twelve
hours as il passes over a ground transmitter station. The
satellite stores these orbital elements in its memory, and
transmits them, together with timing information, every
two minutes as it orbits the earth. The satellite carrier
signal, provided by a precision frequency source in the
satellive, is phase modulated with this orbital data and
timing information in digital code.

How Satellite Navigation Works

As the navigational satellite orbits the earth, the rela-
tive motion between the satellite and a recelving station
an earth is a combination of satellite orbital motion, earth
rotation beneath the orbital path, and motion of the
receiving station with respect to carth. Savellite orbital
velocity is about 23 000 feet per second; rotaiion of the
earth’s surface varies with the lautude of the receiving
stalion, from zero at the poles to a maximum of 1600 feet
per second at the equater; and ship velecity s usually
20 10 40 fect per second, The change in position of a ship
during the time that signals from the satellite are being
receivedd requires that all calculations be reluted lo a
common position.

The relative motion between the satellite and lh(, re-
ceiving station produces an apparent frequency shift
(Dappler effect) in the signal received {rom the ultra-stable
riclio Ltransmitter in the satellite. The amount of the
frequency shift depends upon wave length of the truns-
mitted signal and relative velocity of the satellite according
to the rclu/tionship:

. Ve
.&j = ﬁ)\—

where Af is the apparent of Doppler frequency shift, A is
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50UTH —— TA.0 Y measurements of
Doppler frequency and time pro-
vide the information necessary to
determine receiver latitude and
longitude.

The navigational sateliite trans-
mits its orbital pesition continu-
ously. From this infermation and
the time that the Dappler fre-
quency passes through zero,
latitude can be determined.

Longitude is determined by the
rate of change of Doppler fre-
quency. For example, ossume
position 0 as the reference, lo-
coted west of the satellite orbil:
A receiver west (W) of position 0
would have o lower rate of
change in Doppler frequency; a
receiver ecst (E) of position Q

TIME () ——= N N

DOPPLER FREQUENCY (3f}

{closer to the safellite orbit)
would have a grewoter rate of
chonge, Hence, Doppler fre-
quency rate of change end navi-
gational satellite orbit position
provide the necessary informa-

tion for computing receiver longi-
tude.

the wave length of the transmitied signal, and Ve is the
relative velocity of the satellite with respect to the receiv-
ing station.

The relative velocity of the satellite with respect to
the receiver is 4 maximum at the time of satellite rise, when
the satellite is more nearly headed toward the receiver.
The relative velocity decreases to zero when the satellite
reaches the point of closest approach, and increases in a
negative sense until it sets.

FFor example, maximum cxcursion of the Daoppler fre-
quency shift, at time ol rise or set, for a satcllite operating
in the ultra-high-frequency band, with o wave length of
say 2 feet, is:

25000 ;
Af=—2—= 12.5 kes

Typical Doppler [requency versus time plots that would
be received at different locations relative to the satellite
orbit arc shown in Fig. 1. The receiver 1o the north ob-
serves that the satellile rises, passes its zenith, and scts
earlier than the center location. The plot of Doppler fre-
quency versus time has essentially ihe same® shape but is
recorded carbier on the time base. The receiver to the south
records a similar plot but later on the time base. T/hc

*There would be o slight difierence because (1) the component of
velocity <ue to rotation of the carth is less at a location nearer the
pole and (2} meridians converge toward the pole so that the distance
to the satellite's track is less for a given difference in longitude.

recciver to the cast observes that the savellite passes the
senith at the same time as the center location and thus
has the same time base. The eastern position is closer 1o
the satellite, however, so that the rate of chunge of Doppler
frequency is greater. The receiver to Lhe west is farther
[rom the satellite and, therefore, will record a lesser rate of
change of Doppler frequency.

Thus, latitude is basically determined by ihe time that
the Doppler frequency becomes zero, and longiiude by the
rate of change of Doppler frequency with time. The
ellipticily of the satellite orbit and the nonspherical shape
of the earth affcct this to a slight degrec. A number of
measurements are made so that an averaging process
avercomes fading and noisc efiects.

Since the satellite orbit is known precisely, very small
diffierences in latitude and longitude can be determined by
making the receiver sufiiciently sensitive to record smaill
variations in Doppler frequency as a function of time.

A number of methods exist for computing recciver posi-
tion, once Doppler frequency versus time is meesured and
the orbita! elements have been obtained. The AN/BRN-3
equipment employs an electropic computcr with a pre-
established program to perform the calculations, which are
made after the satellite has completed its pass.

The transmission path of radio waves from a satellite
to the earth is bent by the ionospherc. Tf the Doppler
frequency were not corrected for this refraction, the rate
of change of Doppler frequency would appear to be less, so
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;’;ém 2 The scteliite signals, tronsmitted on two frequencies,
5 EZe = grereceived on dipole antennasof essentially unity gain.

goih low- and high-frequency signols are amplified and passed
through frequency-selective circuits in low-noise preomplificrs, which
are located near the ontennos. Signals from the preamplifiers are
passed jo the receivers via coaxial transmistion line. After conversion
to intermediate frequencies, further amplification and selection is
provided up to the frocking loops. The tracking loops consist of
phase-locked osciliaters and ecctive filters, which follow {or track)
the Doppler frequency. The tracking loop operotes under computer
control to automatically acquire the satellite signal, and to switch
the active filler bandwidth ro provide the optimum compromise
between phase error due to the tracking loop dynemics and phase
error due fo receiver thermal noise. A manual mode of acquisition
ond bandwidth selection is also provided.

Doppler signals from the high- ond low-frequency trocking
loops are passed to the refraction/Dopgler correction unit. Here,

left The receiver set is
460 inches high, 42 inches
wide, and 15 inches deep.
Tha receiver control panel
is on the left, and fthe
readiness confrol panel an
the right

Righ? Inside, the ampli-
fier portion of the two re-
ceiver unifs s located
above ihe frequency syn-

equinment is above the
phote modulation decoder.

by a multiplication ond subtraction process, two simultaneous equa-
tions are solvad fo provide vacuum Doppler output,

The tracking loop meintains i-f signals of constont freguency
regardless of the Doppier frequency variations of the incoming
signals, The signals from each receiver go to the diversity combiner
in the phase-modulation decoder, The combiner delivers output
stgnals with © signal-to-noise preportional fo the combination
of the signal-to-noise in the input signals. The same phase meodulc-
tion is transmitted on each fraquency. Cne output of the combiner
goes to the decoder, where the phase-moduletion sigrals are
decoded. The other combiner output goes to the defector end
synchronizing circuits that synchronize a local clock to the incoming
bit rate. Timing pulses are genersted and gating signals are gen-
erated for the decoder circuils previously described.

The synthesizer generates ¢ onre-megacycie reference signal,
derived from a precision one-megeacycle frequency standard. This
unit provides ultra-stable frequenciss throughout the equipment.
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Module construction is used throughout the receiver. The module
is being inserted in the control portion of the receiver units (inside
left door); above the control partion is the diagnostic test equipment.

that the recciving station would scem farther from the
satellite. Fartunately, refraction is inversely proportional

(o the itequency of the transmitted signal®. Therelore, the .

satellite transmits on two frequencies, which have an
integral relation and arc combined in the receiver in
inverse proportion to [requency to give a single, true
frequency called zacuwm Doppler frequency {i.e., informu-
tion that would be received in w vacuum, where there 15 no
refraction).

The Receiver Set

The rteceiver et consisls of preamplifiers, receivers,
refraciion correclion unit, irequency synthesizer, phuse
modulation decoder, and operational test equipment (IFig.
2). Trequency conversion, amplification, automatic gain
control, and filtering are carried out with extreme precision
since any incremental change of phase as a function of
time would constiture a frequency error in the ourpul
Doppler and become a position crror for the navigator.

The receiver provides four hasic outputs, which are
needed for the navigation solution: vacuam Doppler fre-
quency (corrected for yeiraction): data bits that furnish
the navigator with satellite orbita information; timing
pulses that provide accurate time information from the
satellite; and a station reference frequency at one nmega-
cycle, which runs the station clock and, through the
frequency synthesizer, provides all the conver-
sions and reference Trequencies that are needed
in the system.

WesTinanouse

ENGINEER

Jan. 1963
-

*T' a first order approximation. When the refraction is great enough
to require use of a second onder term, the receiver indicates the
delerioration of vacuum Doppler information on the operator’s
control panel, and indicates “no-go” Lo the computer. '
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ELECTRIC WALK tronsporis possengers On © CORHNUOUS
treadway, either horizontally or up and down rcmps. The
walk is available in any fengih and is bullt with tread widths
of 97 or 36 inches. s drive mechanism is located within the
treadway lcop to save spoce, and ¢ stesl-reinforced rubber
gearbelt drive provides smooth and quie! operation.
Woestinghouse Elevator Division, Jeisey Ciry, N/

SEMIAUTOMATIC WELDING
SYSTEM has o constant-voltage
single-phase silican reclifier pow-
er source. A voltage-sensing con-
trol cutomatically corrects for va-
riations in the weldor'shand move-
ments. The SA-150 system's hond
gun hos cn amperage controt de-
vice in itshandle ond o mechanized
wire reelwith adjustable feec rate.
Westinghouse Westing-Arc  Divi-
sion, Buffalo, N. Y.

s i R T T L]

MOTOR PROTECTION RELAY provides staggered starting of a
aumber of motors ensrgized from the same feeder line and
also gives undarvoltage protection for motor and confacior.
Designed for 440-volt motors, the SVFP relay hos a 550-volt
continuous rating. Contact roting is 10 ampseras. Cropout is
odjusicble between 365 and 440 volts, with pickup at 112 per-
cent of setting. Time delay is odjustable over a 2- to 30-
minute ronge by turning a knob on the iront of the unir. The
relay mounts in o standard watt-hour meter socket for indoor
or outdoor service.

Westinghouse Eleciric Corporation, P. Q. Box 2099. Pittsburgh
30, Pa.

4 .

POLE-MOUNTED SINGLE-PHASE
FEEDER VOLTAGE REGULATORS
are rated from 2400 voits delta
to 24 940 volrs wye. Power ratings
range irom 19.1 to 250 kvo. The
units require less exciting current
than previous models, ond they
have an improved coil structure.
Bushings are keyad to the cover,
the control pansl is hinged to the
side of the wait, and o switch
cn the control ponel facilitotes
changing the current transformer
ratic when using the load range
selectar.

Westinghouse Eleciric Corporarion,
P. O, Box 2099, Pittshurgh 30, Pa.
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OTTAWA (CP)—A five-man
urvey: team from the Geologi-
:al Survey of Canada leaves fo-
lay for a risky oil-hunting ex-
jedition on the dangerous ice
jelds of Hudson Bay,

The team, headed by 40-year-
dd George Hobson, a federal
reophysicist, will face two main
langers during the five weeks
t will spend.on the hugé shift-
ng,. grunching ice pans of. the
)ayﬁ miles from shore.

N danger wili be from
sressure ridges of ice which
-ise -suddenly and silenily to
seights up to 40 feet. The sec-

- Expedition leader- Georg'e.‘Hobson-, P

Five-man team hunts oil
on Hudson Bay ice fields

which infest’ the ice ‘fields and’
consider- anything, that moves
edible. -~ =~ - .. .

This * will' be the first time
any survey party has attempted
to work on ice in the bay.

The party's objective will be
to determine by seismic meth-
ods the depth, shape and other
features of the sedimentary ba-
sin under the bay's relatively
shallow waters, It is the last
unexplored sedimentary basin
in North America, . -

Dr..'L. W. Morley, chief of
the geophysics: division of- the
Geological Survey- of. the fed:

eral technical . surveys depart-
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: lally and moved about Hudson
] o TN JI Ray by a DC-3 aircraft,
exploration area..” '\ The party will drill 10-nch
' . \ holes through the ice with a
\ mechanical drill. A- dynamite,
* charge weighing 150 pounds will
be lowered some 650 feet to the
‘ocean floor and sxpleded.
! Mr. Hobson said that because
|of the dangers involved,a 24-
hour guard will be maintained.
He said pressure ridges of ice
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4 Off To Hunt For Oil

OTTAWA (CP)—A five-man
survey team from the Geologi-
cal Survey of Canada has left
for a risky oil-hunting ex-

;pedition on the dangerous ice

fields of Hudson, Bay. -
The team, headed by 40-year-

old. :George . Hobson,. &’ federal

geophysicist, will face two main
dangers during the five weeks
it will spend on the huge shift-
ing, crunching ice pans of the
bay 360 miles from shore.

Main danger will be {from
pressure tridges of ice which
rise suddenly and silently to
heights up to 400 feet. The sec-
ond will be from polar bears
which infest the ice fields and
consider- anything that moves
edible. '

This will be the first time

any survey parly has attempted
to wark on ice in the bay.
“ The: party’s objective will be
to determine by seismic meth-
ods the depth, shape and other
features of the sedimentary ba-
;sin under the bay’s relatively
‘shallow waters. It is the last
tmexplored sedimentary basin
.in North America.

Dr. L. W. Morley, chief of
the geophysics division of the
‘Geological Survey of ‘the fed-
eral technical : sutveys , depart:

‘moving. The tremendous force

ment, said the existence of the
sedimentary basin was con-
firmed by ship magnetometer.’
readings.- {

“1f the basin is as thick as
we think it is, it could very,
well contain oil,”” he said. i

Mr. Hobson will be accom- -

panied by Hugh MacAulay, 37,
and Ronald Hodge, 30, technic-
ians with the Geolggical Sur-
vc®, The two other members of
the party will be the pilot and
the mechamic of a chartered
helicopter which will be used
for transportation on the jce.
The party will operate from

a main camp at Churchill, .

Man., and be supplied periedic-
ally and moved about Hudson
Bay by a DC-3 aircraft,

The party will drill 10-inch
holes through the ice with a
mechanical drill. A dynamite
charge weighing 150 pounds will
be lowered some 650 feet to the
ocean floor and exploded.

Mr. Hobson said that because
of the dangers involved a 24-
hour guard will be maintained.

He said pressure ridges of ice’
occur when, a moving ice pan,
propelled by wind or current
smashes into one that is not

of the impact piles ice up to
heights of 400- feet ‘within min-
utes. . : o
" He said .the party will be
hrmed against polar bears. It
will-be linked with Churchill by
twawéf';" radio and each air-
eraft’ will carry crash-position
indicators. . .- . . © o
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ENABLING LEGISLATION PASSED
REFINERY

FOR NEW NEWFQUNDLAND

Erabiing legislation was pushed through last week to
let Newfoundiand
Avalon Core Chemical Corporation.
is intended w be the vehicle tiwough which the Come-By -

Premier Joseph Smallwood establish the
This Crown coempany
Chance peiroleum refinery is financed. Newfoundland

Rell

ing Company Limited, the wholly owned subsidiary of

Shaheen Nawral Resources Company Incorporated (New Yorky,
will lease the 230, 000 b/d facilities to be built at the neck of
the svalon Penninsula, and will take title to them only after

it has paid out 330 miilion over the next 15-25 years to redeeln
the boads {loated by the Crown Corporation,

esiment figure - and the 100, 000

remier Smallwood in his anpounce-

The 587 million inv
b/d crude inpur - used b)
ment last week - referred 1o more than the $45 million
refinery.  Within two years of initiating construction of phase
one of the plan - which involves the hydrocracking of
residuals to produce an ammonia-plani feedstock,
and other petrcleum producis - Newfoundland Refining nopes
10 double the size of the operation. In this second stage
{to 80, 000 b/d) more reformate would be produced. to feed
a BT
readily,
2 hydrodealkylation unit 1o augment benzene ouiput.

jet fuel

X extaction unit. The benzenc can be exported quite

says NRC, while the 1oluene would be run through

Raffinate for the BT X tower is intended for a naphiha cracker
No naphtha pyrolysis could be
unless and until Newfoundland

in order to produce olefins.

contemplated, however,
Refining can line up some potential ethylene or propylene
customers ready 1o locate at the Newfoundland site,
CANADIAN QIL EXPORTS MAY BE UNDER FIRE AT U, 5.

HEARINGS

WASHINGTON: Canada's oii exports 1o the United
States will be under scrutiny again May 22-24 at public
hearings on the mandatory U. S, oil import conirol program
cailed by Interior Secretary Stewart Udail.

The hearicgs, similar to sessions held in Washingion
two years ago, are intended to deal with the multiple
problems that have developed in the detailed implementation
of existing oil quotas and to consider the broad outlines oi
First day of
while remain-

the program as it should develop in the future.
the hearings will consider the general issues,
ing two days will be concerncd with particular problems

nat

arise out of the esiablishment of foreign trade zones,
{eedsiocks for petrochemical plants, refinery quotas, s'm}rtage
of special types of pewoleum such as propane and jet fuel,
nd “incentives and import program changes to encourag
exploration for new petrcleum reserves.” '
Also singled out for discussion in the last two days
is the issue of oil imperied from Canada under overland

exempiion from the quota imposed on all other countiies

8

except Mexico which has voluntarily agreed to limit its

exporis to 30, 000 b/d. Growtnn of Canadian oil imports -

10 percent last year - is causing concern on two counts:
(1 Inicrior Department projections have
underestimated Canadian imports each year v.o serting
that total imports kave
Last
year, the error amounted o 32, 200 b/d.  This has brough

ints from the Independent Pelioleum

import guotas, with the result t

excceded formula rate by the amount of this error,

repeated compla
Association of America,

(27 L8,
are reportedly concerned abour proportion of Canadizn oil

administration, and some major oil companies,

impeorts in relation to those from other counirics, particularly

A o

Venezuela, A rumor in Washiagron is that ar the recent

President

Lvnder Johnson gave assurances to Venezuela President Raul
Leoai that the administration would not permit Caradian

Latin American suminit meeting in Punia Del Este

oil 4mports o continue to grow at the expense of Venezuela's

marxet in the United States.

AQUITAINE CONFIRMS HUDSON BAY S5TAKE

Aquitaine Company of Canada Ltd. has confirmed its

rumored stake in Atlantic Richfield's 49, 8-million-acre

oifshore spread in Hudson Bay, In ics 1986 annual report

Aguitaine says it has "made an agrzement with stlantic
Richiield Comipany for joint exploraticn” af the
on behalf of itsell

on the soutliwest shore of the Bay at the mouth of the

toial spread

and ils partaers in the Raskattama well

Kas<arrama River in Manitoba. The interest spiit of
Aq;;—itaine,

a.‘d

uitaine’s portion of the venture was 59 percent

:k
25 nercent Frernch Perroleum, 15 jpefcent Peiropar,

I

is '.1:'-.derstood that th itaine group will earn 23

au
b ck by condugting seismic

soc
§68 and

&
atcrest in the offshore
]

uring the zummes will then have an

opiicn 10 acquire an ac!ditional 25 sercent {or an undisclosed

cash consideration. This summer Aquitaine plans no ofishore

seismic, but will deepen its suspended Kaskattams well and

rui seismic onshore surveys during the fall and coming winter

In land-iocked Saskalchewan, the
geophysical evaluation of the 1, 12-mil
with Banff Cil and jeffer

in Winnipegosis-prospective

company has begun
lion-acre iract it
holds togetner son Lake Petrechemicals

Agquitaine
&sts 1o

according to the eport.

areas of the province.

and Banif farmed out one third of their equal inter
Jefierson Lake Pewochemicals,
Geophvsical work included nine crew monins of seismic and

six ciew months ©f M icrog:avin‘.e:ric SLIVeys,
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In the hope that a concentrated exploration program
may lead to the discovery of economically important oil deposits in
the northwestern corner of Onta-io, the provincial government has

issued an exploratory license covering 986,560 acres to the Aduitane

Company of Canada, a wholly-owned subsidiary of a very large French
oil compan?. Announcement of the agreement was made in the Legis-
lature teday by Hon. G.C. Wardrope in introducing the estimates of
the Department of Mines.

Agquitane is a major operator in the Rainbow field of

Alberta and it has recently done preliminary drilling just over the

Ontario border in Manitoba. The exploration agreement with the

Ontario government is based on 4. 11 results in this Manitoba field,

The minister also announced that an exploration permit

has been granted to Madsen Red Lake Mines Limited for the development
of magnetic iron sands discovered on the bed of MacDowell Lake in

northwestern Ontarioc.

A third new exploration permit has been granted to Canada

Glazed Papers Limited, giving this company the right to search for a
specific type of clay that is used in the paper-making process. The
. minister stated that the exploration rights cover Kipling and Wright

townships.
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One or more “standard” drilling tests
will be put down in the Hudson Bay area by
Dr. F. R. Joubin and Associates if initial geo-
physical work proves worthwhile.

Dr. Joubin considers the region geologic-
ally encouraging, is working on the "quite -
reasonable assumption “that most, if not all
of the Bay could consist of Paleozoic strata.

The first move into the area was through
the acquisition of some two million acres of
exploration permits (QOILWEEK, September 3},
followed by the formation of a new com-
pany, Sogepet Limited beosed in Toronto
(OILWEEK, September 10). '

Dr. Joubin notes that the area of similar
Paleozoic formations which appears to under-
lie the Hudson and James Bay has received
only minimal and intermittent exploration
activity, but it has confirmed the presence of
Ordovician, Siluriun and Devonian forma-
tions.

Much of Canada’s oil and gas production is found n
middle-period  Paleozoic marine sediments i western,
northwestern, mid-western Canada  and  in southern
Ontario.

Similar geological areas have been recognized in the
HMudson Bay and James Bay area and in the Eastern
Arctic islands group.

An energetic program of exploration is now under
way in the Eastern Arctic islands.

The area of similar Paleozoic formations which appears
tr underlie Hudson and James Bay has received only
minfinal and intermittent exploratory attention. The wark
undertaken to date has, however, confirmed the presence
of Ordovician, Silurian and Devopian formations which
are productive elsewhere in Canada.

Quite recent airborne geophysical work has pro-
vided confirmatory evidence as to the large area
covered by the Paleozoic formations beneath Tudson
Bay and more importantly, suggests that the succes-
ston is much thicker and, therefore, more favourable
than originally assumed.

The approximate 33,000 sguare miles of the IMudson
Bay sedimentary basin is relatively accessible in terms of
present day petrolenm exploration. The southeastern and
southwestern edges of the hasin area are terminal points
for the Ontario Northland aid Canadian National (Church-
ill line) railways, respectively.

The Hudson Bay sedimentary basin falls in the domain
of the federal government and the Manitoba and Ontario

12

New exploration region

174

provincial governments. Most of the federal area under-
lies the water of Hudson Bay.

A private Toronto gronp plans to undertake petrolenm
exploration in the general southwesterly to cemtral sector
of the basin. For this purpose, they have acquired cx-
ploration licence areas in Manitoba, approximately be-
tweerl York Factory and Fort Severn and a larger off-
shore wrea into Hudson Bay.

it is proposed to undertake air photograph interpre-
tation, ground geological mapping, some geophysical work,
both airborne and on ground, and some initial “slim hole”
drilling for stratigraphic and stroctural detail. Tt is hoped
this work will provide the justification for one or more
standard drilling tests.

Several earlier published maps of the Geological Sur-
vey of Canada show the general distribution of "Paleo-
zoic sedimentary rocks along the entire James Bay coast
and south coast of Hudson Bay to Churchill, The for-
mations identified in this south coastal region include
Ordoviciun, Silurian and Devonian age strata.  Gealogical
Survey maps also show unclassified Palcozoic sediments
on several of the islands spread across the northern region
of Hudson Bay. Map No. 1045 A, Ceology of Canada,
shows this situation (Fig. No. 1).
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T he‘(juite‘;":'t-ensbnn'-bie assumptionsthat most; it mot ally
of the Hudson Bay basin could consist of Palcoroic strata,
slowly developed in recent years, a concept given impetus
by the recent revelation that the eastern Arctic archi-
pelago is largely composed of Paleozoic and Mesozoic
sediments, locally of considerable thickness. This con-
cept of a possible 250,000 square mile, water covered
Paleozoic area was recently suggested in Geographical
Bulletin No. 13, Department of Mines and Technical
Surveys, from which the accompanying illustration (Fig.
No. 2) is taken. :
Intermittently during the period 1923 to 1942, some
exploratory search for oil and gas was conducted in the
Moosonce-Albany region situated southwest of James Bay
and 600 miles southeast of the current Sogepet program.
The James Bay activity was stimulated by the results
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OIL PROSPECTS ATTRACTIVE e
IN HUDSON'S BAY AREA

By DR. F. R. JOUBIN
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of a Geological Survey study of that section by M. Y.
\&’il‘»‘:s who verified the presence of oil-bearing shale in
thexv}__.‘;er Devonian Long Rapids formation. This phase
of activity culminated during 1948-51 when the G.D.M.
undertook the drilling of three core holes to an average
depth of slightly over 1,000 feet where the Precambrian

basement was reached.

Porous Reef Structures

The final conclusion drawn from this work by Dr.
M. E. Hurst, then Ontario Provincial Geologist, was:
“Besides establishing the presence of a substantial thick-
ness of Paleozoic sediments, the drilling confirmed the
view that these rocks occupy a basin in which successively
younger formations overlap the Precambrian from north
to south. Porous reef structures containing traces of pyro-

Bay. One profile, from Churchill to Coral Harbour con-
firms a considerable north-south extent to the Paleozoic
assembluge but the profile route obviously “skirted” the
western edge of the sedimentary basin and the average
thickness of the Paleozoics is only about 850 fect. The
profile line from Churchill in an easterly direction to the
Belcher Islands tell a much different story. Sec illustra-
tion No. 3 which is a slightly modified version of the
iltustration in the G.S5.C. text referred to above. A sudden
thickening of the Puleozoic assemblage from 1,000 to
3,100 feet off-shore between Cape Tatnum and the Mani-
otba-Ontario boundary, indicates a relatively deep Paleo-
zoic-filled trough about 100 miles wide and trending in
an approximats nort]}ezlster]y direction. More recent geo-
physical duta suggest Paleozoic thicknesses of 5,000 feet
or mare. All airborne data to date concerns only the

Scale of Miles w©

100 [+] 100 200
| | | {

LEGEND
CRETACEQUS
Sedimentary rocks
DEVONIAN

EI Sedimentary and volcanic rocks

SILURIAN
E Mainly sedimentary rocks

ORDOVICIAN

‘II Sedimentary rocks

PROTEROZOIC

!Z] Sedimentary and volcanic rocks; basic intrusives
ARCHAEAN

Mainly acid rocks

—— Geolegical contact - defined

“““ Geological contact - essumed

% Depth of Paleczoic exceeds 2000’

Flightpath. . ... ... ... ... . ... .
Calculated depth to basement, feet below sea-level . .. . 2150
Depth to basement of weil drilled by Ontaria

Department of Mines, feet below ground level. . . . . . . .. RiLs]

Sketch map of Hudson Bay area showing aeromagnetic flight paths, geology and depths of basement rock.

bitumen have been recognized, but it remains for future
exploration to determine whether conditions favourable
to the accumulation and retention of petrolenm and
natural gas are present in the area.”™ The detailed' results
of this exploration program are well summarized in
Ontario Department of Mines Report, Vol. 61, Part 6,
1952,

During the past decade of intensive oil explora-
tion across Canada, the Hudson Bay area has no
doubt been considered by many, but the relative
thinness of sedimentary assemblage has proven the
principal deterrent. New information provides im-
portant and much meore favourable data on this
question.

In 1960, the Geological Survey published Paper 59-13
“Aeromagnetic Surveys across Hudson Bay from Churchill
to Carol Harbour and Churchill to Great Whale River”
describing results of two aeromagnetic depth profiles as de-
termined for the Paleozoic assemblage underlying Hudson

ONWEEK Scptember 17/62

water-covered area of Hudson Bay and the single traverse
line ol immediate importance roughly parallels and is
about 30 miles offshore. Because of the unique flatness
of ‘the Hudson Bay continental shelf, the water depth,
even 23 miles off-shore, is locally only about 150 feet.

It is interesting to note that a strong magnetic “ridge”
(perhaps un expression of the Precambrian basement topo-
graphy?} is indicated on the hydrographic charts of Hud-
son Bay and seemingly forms at least the west “rim”
of the Tatnam trough,

The present mapping data on the Ordovician and
Devonian formations along the Manitoba coastal strip and
for 100 miles inland, provides some plausible evidence
that the Tatnam trough may have a land surface ex-
pression and, indced, may correspond to the “mirror-
reflection” distribution of Ordovician and Silurian {in
southwestern Manitoba). If these two regions of Paleo-
zoic rocks were at one time related (and there is plausible

13




evidence of an impressive synclinal axis for such a trough
in the basement rocks) then the two regions have been
separated by a cross arch of northwesterly trend.

Coastal Strip Favourable

On the basis of present evidence, the most favourable
terrain appears to be the coastal strip between Cape
Tatnam and the Manitobu-Ontario boundary extending
about 25 miles offshore. A block of about 2,500,000
acres, roughly 100 miles wide by 40 miles long has
been acquired by Sogepet Limited (Societe Generale des
Petroles). Maximum depth of water over the acreage is
180 feet; the average about 80 feet. Although there is
reportedly from five to six feet of ice over the sea-
covered area during the six winter months, it is not yet
known if the ice surface will lend itself to. feasible oil
exploration activities.

-

King Stevenson Rates 408 b/d
At Basal Quartz Oil Discovery

King Stevenson Gas and Oil Company production
tested its East Scandia wildcat for 408 b/d. The well
is 16 miles south of the small Tilley oil field and 10
miles south and slightly west of the company’s Tilley
No. 10-9 Basal Quartz oil discovery, which was tested
for 720 b/d. .

King Steve East Scandia No. 10-25 (Lsd. 10-25-14-14
W. 4) drilled to 3,270 feet total depth, set 5%2-inch casing
at 3,265 feet and perforated an 1l-foot interval below
3,140 feet. A test was run after an acidizing and frac-
turing job, through %-inch choke, giving the 408 b/d
flow. The Viking pay zone, which flowed up to 8.2
mmef/d gas during drillster tests, has not further been
explored,

Both the Tilley and the East Scandia wells will be put
on production after the installation of receiving tanks.

sl

Ambassador Gets Big Producer
At Half-Mile Midale Stepout

Ambassador il Corporation tested an East Midale
field well for a maximum flow of 676 b/d, one of the
best ratings achieved in this part of Saskatchewan.

Ambassador E. Midale No, 1-22 (Lsd. 1-22-6-10 W. 2)
drilled to 4,690 feet total depth and tested two intervals.

Interval 4,537-42 feet in the Midale flowed and
pumped 22 b/d. After treatment, the rate went up to
528 b/d.

Interval 4,623-30 in the Frobisher Beds flowed 148

b/d natural through a 12/64-inch choke, to bring_total
figures for the well up to 676 b/d. L
The Midale No. 1-22 is one of the best well®drilled
in this part of the province so far. It is one-half mile
north of other production in the East Midale field.
Ambassador has announced that it will drill two imme-
diate followups to the new successful completion.

Hudson's Bay Asks Pilot Flood
For Virginia Hills Field

Initial injection rates of 15,000 b/d through two
wells is expected to give Hudson’s Bay 0il and Gas an
opportunity to gather data, necessary to establish a full-
scale waterflood operation in the Beaverhill Lake! reser-
voir of the Virginia Hills field.

The company has made an application to the Alberta.

Oil and Gas Conservation Board for itself and the other
operators in the field to evaluate problems concerned with
snch an operation. The application states that the com-
pany seeks to gain experience in equipment handling,
water supply and treatment, and to collect data on in-
jectivity rates and pressures by injecting the 15,000 b/d.

No field data have been made available as yet, but
studies are being made to determine a water source.
Named as possibilitics were the Paskapoo layer in the
field which is being drilled up at present for evaluation
purposes and a potential dam in the Freeman River,
31 miles northeast of the proposed pumping and treat-
ment plant in the field.

The Virginin Hills field wuas discovered in 1957.
Average well depth is 9,200 feet in the Beaverhill Lake
reef. At present the field, which has a productive area
of some 13,120 acres, comprises 82 wells. Primary recov-
erable oil was estimated by the conservation board last
vear as some 70 million barrels of 39 degrees API crude.
Average net pay is 62 feet. :

Cther operators in the field, next to Hudson’s Bay,
are: Union Oil of Canada, Skelly Oil, Home Qil and
J. Ray McDermott & Co.
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gelburn Qil & Gas has {ound \A.m,r
sippian gas 415 miles east of Tumne

! M\‘.‘.‘C'\TY 3
e —— g R Valley ﬁeld in southern Alberta. 31
} T TR AR TET
; ) ”,A,TF\ Jdicated cas well Baysel ¢t al Blac
‘o ‘ ‘ Piamond 4-13 (Lsd. 4-13-20-2 W, 5)
= g r ! was cased with seven-inch string to
—n i ' 1 £
N : I total denth at 9,375 feet {from 3, 519
BN L ATLANTIC = RICHFELD — foct WB), which places the casing
e — - | shoe lkelv in the Shunda ’Eom ation.
l . . Uneonfirmed reports quote, recover-

ics of about one :...'c”d on n..rﬂn
test. Hole is only half a mile nth
of old Shell Ang. Pine Creek No. 1
which tested a meagre 200 mes /d
from the Mississiy ')'i...l Mount T eud
and the Upper Porous Turner Valley
formations. This one was abando: 1ed.
Porosities in this aren tend to be
streaky.  Any real good well would
SCOHET AGUTAINT wal 23 shdion I R ey be of great interest 10 industrv.
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HOTES OM_SOGFFER LINITED

In October, 1962, Scgopet Linited accuired 12 Manitoba Permits
aggregating aimost 493,000 aores, and Connda Formits aggregating approuincto-
1y 1,968,000 acres.

The expenditures incurrecd by the company, approved by uy
Departzomt and tho Dopartment of UHorthern Affaire and National Hosourecs,
as accepteble in satisfaction of the obligations of the Nanitoba and
Federal Begulations, total $185,168, of which {38,705 has been alloceted
to the ianitoba acresge. All of these expenditures have boen incurrcd
in respect to geological and geophysical inveotigotions, and a considerabie
part have been incurrcd in respect to scquisition of informution cutside
of the area comprising the pormits, The reogulations recognigo the valus
of cuch off-pormit work and gutherize the approval of such expenditures.
Ho drilling hsp as yet beon commcnced. Tho poxtion of the total
expenditurces allccatod to the Lanitoba Permits and the Federal Permits
has been in tho saoe ratio as the rospectivo acreagos. This allocation
is oppronimately 210 Honitoba and 798 Federal. The total of £38,703
approved, leaves (59,850 still to bs axpended to complote the caompany's
Hanitoba obligatiens,

Tho roguletions under which tho company's permits were acquired
regquired the expenditurc of 5 cents for cach acre during the firpot 18 months,
and 15 conts per acro durlng the second 18 months, in rospeet to the
Fariteba permits. The company's obligation in respect to the Canada acreage
was 5 cents per acre for a tern of 3 yoars. Tho higher lManiteba oxpleration
obligation was identical to tho "Camada 0il and Css Regulaticns" in affect
in 1962, and appliecable to land areas couth of latitude 65°.

In 1963 the Cannda Gil and Cas Land Regulations wero ansnied,
tut the Departmont of Northorn Affairs and lNational liesources falled to
notify my dopartmont of the mow regulations.

Tho rain changes effected in the Conada regulations were to
extend the term of tho permits in the areas betwsen latitudes 68° ami
70° and to reduce the cxpendituros required in this area, and in water
arcas, in the sccond 36-nonth perlod. Those amendments are tho latest
in a series of changes which have progresscively made tho term and
conditiono of (snada permits less onorous. Canmada has recognimsed that
operating conditiens in the Far North arc cmtremely difficult and should
recaive connideration.

The couwpany f{irst made represantation to my departnont that
the teras ard conditiono of the Hanitoba reguletions were oomewhat onercus
in April, 1964, At this tise wo did not considor that this contention
wag valid os we. were unaware thet tho Cannda rogulations had bean enonded.
The company rade a furthor rgnesentation in September, 1965, omphasicing

o
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Besides all the announced wells,
numerous other welis will be drilled
on and in close proximity to Ranger
rights  during the winter driiling
SEASOLL.

0il production increased 21 percent
in the nine months ending Sept. 30,

-1 to 166,661 from 137,767 barrels. Gas

production dropped 31.3 percent to
1.4 from 2.1 bef. Operating income
was down 3.6 percent to $405,4 i9
from $420,404. Iowever the company
estimates total income from all sources
will rise nearly one third in 1966 to
$1 million from $761,666 in 1965,
The twenlieth shared well in the Mit-
sue prograum is on production and the
twenty-first is now drilling. Two de-
velopment wells are under way in
North Dakota. :

Well data project
proceeds on schedule

A monumental  undertaking by
Petrodata, Calgary, to record all
available well information in western
Canada into a computer for instan-
taneous retrieval for any geological
or engincering pregram, computation,
or study in printout, map, or digital
tape or punched card form, is nearing
completion.

All wells in northeast British Col-
umbia have akready been recorded
with 10,000 of Alberta’s 28,000 wells
also on tap and the rest to be finished
by February or March next year
Saskatchewan wells should -be com-
pletely computerized in July/67. On
the remaining Alberta well data, only
the formation tops are missing.

Formation tops have been tied in
a rather unique way with all 14 Al-
berta customers of the system agree-
ing on type cross-sections across the
province, a previously unheard of
undertaking  among  competing oil

companies. All wells are guaranteed,

to tic in and to correlate to all ficld
wells. Total number of subscribing
companies for all of western Canada
or part of jt has reached 18.

As of Oct./66 some 46,000 wells
had been drilled, logged, tested, com-
pleted, or abandoned in western Can-
ada. For each single well all data
have to be verified at the source; for
instance each drillstem test back to
the original recordings, with suspici-
ous looking data being checked out as
the work proceeds. Each single well
requires_an average 62 punchcards,
for which input forms have to be

Petrodata, a division of Lowe Petro-
lenm Engineers, Inc. has its own card
punch and verifying equipment, but
utilizes the 1BM 7044 computer at
the 1BM\ Calgary data center, Part of
the validation following the original
data control in the recording stage is
a system of criteria which lets the
computer throw out anv information
which does not fit. A series of such
checks is built into the verification
program. A finnl printout s again
checked  against  the original  hard
copy before the information is at-
fowed to remain in the computer
memory.  Any correction will then
again be sent through the whole
check system.

Concept of the system is to pro-
vide a means of qnick]y turning out
a regional pictwre for any geological
or engineering rquestion with all hack-
up data available for detailed local
studies. No interpretation is provided
by the system, just the bare data, but
all of them, and for any purpose and
in any combination requested at high
retricval and printont  or plotting
speed. System is suitable for adaption
by individual company programs and
concepts.

Cy

Hudson Bay test
still above basement

The basement lies a lot deeper
than Aquitaine had expected at its
£ Sogopete Acquitaine Kaskattama Prov.
f 1 wildeat in the Kaskattama River
f delta on the west shore of Hudson
| Bay in northeast Manitoba. Tnstead
B of finding it at about 1,800 feet none
% was in sight at that depth. So logs
& “were run and a seismic survey shot,
g which showed a marker at 2,400 feet,
k which was then thought to be the
£ basement, several hundreds of feet
deeper than originally expected. Now
E the well is drilling between 2,700
t and 2,800 feet with still no basement
in sight, Plans are to call it quits
j at about 3,200 feet if basement has

: acity of portable rig flown in with
% 2 Dristol aireralt. Currently the drill
s in Ordovician rocks.

As the section was sampled the
K seismic markel twned out to prob-
i ably be the top of the Silurian in-
¥ stead. In the Silurian a good smell
B of oil and some oil stain was found
¥ in crystalline dolomite indicating its
2 potential as reservoir rock in the
% Hudson Bay basin.

Realizing that there was more pros-

completed from the well data, with
cach card then being verified by the
' computer_system.

12 T %

pective area than expected Aquitaine

& added another 300,000 permit acres

5 to its ‘holdings west and southeast of

an approximately one mitlion acre
block it farmed out from DBralerne
Petroleums  and  Sogepet. Farmout
acreage lies in roughly equal portions
offshore and on land.

¥

Study is optimistic
about Keg River play

More than a billion barrels of il
reserves have so far heen found in
the Keg River oil play of northern
Alberta “und there are prospects of
further significant finds," acenrding
to a recenl investment study pubiishe
ed by James Richardson & Sons.

Entitled "Winter activities of the
Canadian oiis,” the study examines
the anticipated growth position of the
Canadian oil industry, reviews activ-
ity in the Rainbow arca, and provides
an analysis of severai companies ac-
tive in the area.

Record high activity

Because of the search for produc-

.tion from pinnacle Keg River reefls,

exploration activity in northern  Al-
berta will be at a record high this
winter, according to the report.

The study forccasts a six percent
annual growth rate in crude and gas
liquids production to 1970 {irom a
rate of onec million b/d this vear).
E.\'port's are projectcd to grow at a
rate of seven percent a year with “a
more substantial  increase around
1970." Sale of natural pgas is ex-
pected to grow at 10 percent a vear.

“ . unless the U.S. can develop
unexpectediy  large additional  wil
sources, the reserves-to-production
ratio will continue to declive and
mote and more oil imports will have
to be obtained,” the studv states.
“Canada, which can supply crude
directly by pipetine, is looked upon
as the meost secure foreign source of
crude and, therefore, should obtain
a share of the increasing volume of
oil imports.”

The study quotes a forecast hy
Mobil Oil Corporation that U.S. oil

imyports will rise from 2.5 million b/d%2
in 1965 to 3.4 million b/d in 1975"

and 5.5 million b/d m 1985,

“The rates of production increase
over the next few years in western
Canada are not expected to match
those of recent years but should be
reasonably good. The soft spot in the
industry at present appears to be the
unfavorable influence that production
of large oil reserves developing in
northern  Alberta will have on the
production allowables of other Al-
berta oil fields.”

OILWEEK December 5/66
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2--tistoo on Segepet Limited

that the unique logistical preblems of tho liudson Bay Ares have made

it lmpossible to conplote the work normally undortaken during this
pericd. In addition to severe climatic and ice conditlons, the company
has been hanmpored by a lock of a position control systex. The company
carricd out an acrcragmetic survey during the summer of 1965, dut the
results amd interpretation of this survey azre not yet available. Thoe
company requested that the origingl term of its Hanitoba permits be
axte m@d .

Climatic conditions and aperational problems in the Hudson
Eay Area are, st loast, as sovere as these between latitude 65° and
latitude 86° in a large part of the Horthwest Territorics, bocause
tho elimatic sones parallel the wost shore of Hudson BEsy and not
tho parallels of latitudo. %he Cansda regulations grovide that the
original term of tho yermito issued in respect to that area betwsen
latituden 65° end 68° north sholl be four years, and that the required
expenditure in the last thairty-month period of thie terms shall be 15
conts por acre. Conseguently, cur regulations were amended to provide
that the original term of tho Manitobs Fermits shall be four yoars,
and that the rogquired expenditure in the last 30-month period of thise
torm shall be 15 cents per acre. - in other words, the company wao
grantod an additional peried ef one year, to October 17, 1966, to
expend the additional $59,8%0 required to complete its exploration
obligation in rospect to the Manitoba acreage.

In Liovembar, 1965, the company relinguishod Canada Foroits
aggregating 1,478,562 acres.

The company has advised that, if the interpretation of the
aeromognstic survey, carried out in 1965, is favourable, 1t plans to
drill a woll on the arss cosprising tho Hamitoda Fermits, in 1966,
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sult in an immediate increase in Arc-
tic activity, END

Summer seismic season opens

THE summer seismic season in huge
Hudsen Bay is in session. Aquitiine
Co. of Canada Ltd. will do marine
seismic work this summer. Operations
bv Compagnie Generale do Geophysi-
tue on the ship Andromede will can-
drwe all summer with more than 3,000
miles of lines planned in the 3-month
drifling season. No drilling plans are
expected for 1 year. Associated
with Aquitaine are: Atlantic Richfield,
French Petroleum Co., EM, Canadian
Fina, and Sun Oil. Satellites will be
used in_positioning seismic lines. The
distance from the Deca Recording
system installed in 1967 and 1968
makes use of this system for northern
operations impossible. The Deca units
will be ysed, however, for part of this
year's work.

For zercing in on northern shot
Points, Aquitaine wil! use the JTT

Transmitting Satellites, Positioning by

using these will give almost perfect
conditions and accuracy down to the
IToot, In addition to the 3,000 miles .of

refraction shooting, the group plans
a series of reflection seismic fests to
evafuate this method in this sectinn.
The team controls almest 7 million
acres of exploratory permits in the
bay.

Labrador sea. There's same seismic
work in the Labrador sea off Canada's
East Coast this summer, 1og.

Tenneco Oil & Minerals Ltd. is doing
the work on behalf of itself and French
Petroleum, Amerada-Hess, and AGIP,
The team plans 1,500 miles of seismic
line shoating this summer over their
spread of about 31 million acres.

DISCOVERIES

MONTANA
Richland County:

Continental  0Oit  Co. 1 Grosvold-15,
SW NW 35.26n-S8e. IPF 244 bh/d, 120
bwsd, 20/64-in. choke, 24 hours, FTP, 275
psi, GOR 1,570:1, Red - River Ordovician

T L2.650-660 . TD 12,788 f1. Comp. 4-1-70,

Elev. 2,136 {t KA. Contractor Noble Drijl.
ing Ca.,
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THE OIL AND GAS JOURNAL NEWSLETTER

July 20, 1970
News in the making

Canadian drilling is taking a beating. Completions for
the first 6 mohths fell 18% to 1,226 wells in the four western
provinces, and the Northwest Territories and the Arctic re-
gion . . . and wildcatting took a worse walloping . . , down
22% to 523 wells, } : -

Cutback on imports to the U.S., and current tax policy are
scaring away investors , . . tight money situation has thinned
wildcatters ranks in the southern parts gf the Mapleleaf cil
patch. The big money and machines have fled to the Arctic
where drilling is in its infancy but an expensive tabyhood.
The second halfe Things don't look much better . . . with
driiling expected to continue its downward slide.

2;\; However, there still are wildecatters interested in Canada.,

Q& Aguitaine Co. of Canada will begin a marine seismic pro-
gram in Hudson Bay this week. More than 3,000 miles of line
will be shot before Oectober,

Aquitaine and its associates, Atlantic Richfield, French
Petroleum, E1f 0il Exploration, Canadian Fina, and Sun 0i1l
have operated an expleration program in Hudson Bay for several
years. Last year, the Program resulted in the drilling of the
A-71 Walrus offshore exploratory test. The team has no plans -
for drilling this year.

Another Canadian €xploration venture--this one in the
Arctic Islands--is being joined by Canada-Cities Service
Fetroleum Corp. and Getty 0il (Canada) Ltd. The team has
entered an agreement with Suniite Lang cevering 1,279,750
permit acres on Axel Heiberg and Ellesmere islands in the
Sverdrup basin, Cities Service and Getty will select a full-
interest block of 258,000 permit acres and have options to
earn a 50% interest in the remainder. The team has a second
agreement covering a full interest in a 313,277-acre block on
Axel Heiberg with Consolidated Ad Astra Minerals.,
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Where is

Where do you get the massive amounts
of information you will need if you're
gning to conduct operations in Canada’s
far north?

Where, for example, can you get core
samples and geologic maps, air photos
and information on explosive regulations
and huilding codes, hydrographic charts,
offshore regulations and weather and
ice conditinns?

Most of it is available through the
federal government.

The following directory of government
offices and agencies connected with the
development of resources in northern
Canada will help facilitate getting the
information you need. [n addition, sever-
al private organizations are also listed.

GOVERNMENT OFFICES AND
AGENCIES —

(1) Geological maps, reports: Public-
ations Office. Geological Survey of Can-
ada, Department of Energy, Mines and
Rescurces, 601 Booth Street, Ottawa 4,
Ontario.

(2) Cores, samples geological maps:
Institute of Sedimentary and Petroleum
Geology, Geological Survey of Canada,
Department of Energy, Mines and Re-
sources, 3303 - 33rd St. N.W. Calgary,
Alberta. Phone 403-284-0110.

(3) Marine geology, Atlantic coast and
Arctic: IDr. B. R. Pelletior, Head, Marine
Geology Group, Depariment of Energy,
Mines and Resources, Badford Institute,
Box 1006, Dartrmuouth, Nova  Scotia.
Phone 902-426-3870,

{4) Marine geology, Mackenzie River
and delta, ete: Institute of Sedimentary
and Petroleum Geology, Geological Sur-
vey of Canada. Department of Energy,
Mines and Resources, 3303 - 33nd St
N.W. Calgary, Alberta. Phone 403-284-
0110

(5) Information on geological-seismic
work by Government of Canada: Dr. Y.
0. Fortier, Director, Geological Survey
of Canada, 601 Booth Street, Ottawa 4,
Cntario.

Seismic methods — George D). Hobson,
phone 613-994-5789.
# Information on Canadian seismograph
stations, earthguake observations, cru-
stal seismic exploration: Dr. K. Whit-
ham, Seismology Division, Observatories
Branch, Department of Energy, Mines
and Resources, Ottawa, Ontario.

Seismic station network: R. J. Halli-
day, phone 613-994-9001.

Crustal seismics: K. G. Barr,
613-994-5334.

(7) Gravity: Dr. M, J. S. Innes, Chief,
Gravity Division, Observatories Branch,
Department of Energy, Mines and Re-
sources, Ottawa, Ontario, phone 613-994-
8035.

{8) Aeromagnetic surveys, magnetic
prospecting: Dr. Y. O. Fortier, Director,
Geological Survey of Canada, 601 Booth
Street, Ottawa 4, Ontario.

phone

information

Magnetic methods: Dr. P. J. Hood,
phone 613-994-5652.

Fed/Prov. aeromagnetics: Dr. A S.
MacLaren, phone 613-994-5125.

(9) Magnetic observatories, geomagne-
tic research: Dr, P. Serson, Chief, Geo-
magnetic Division, Observatories Branch,
Department of Energy, Mines and Re-
spurces, Ottawa, Ontario, phone 613-994-
5359

% (10} Heat flow, instrumentation of
drill holes: Dr. A, Jessop, Chief,
Heat flow section, Seismology Division,
Observatories Branch, Department of
Energy, Mires and Resources, Ottawa
4, Ontario, phone 613-994-5459.

(11) Mineral production statistics, ec-
onomics: Mineral Resources Division De-
pariment of Energy, Mines & Resources,
Ottawa 4, Ontario.

Energy Minerals unit: R. A. Simpson,
phone 613-994-5803,

Ferraus Minerals: D. B. Fraser, phone
613-994-53AR0.

Industrial Minerals: W. E. Koepke,
phone G13-994-5270.

Taxation and Legislation: E. C. Hodg-
son, phone 613-994-5075.

-&r (12) Explosives regulations, inspectors,

ete; J. E. Fraser, Explosives Division,
Department of Energy, Mines and Re-
sources, (Miawa 4, Ontario. Phone 613-
994-5095.

(13) Topographic maps, indexes, aero-
nautical charts, ice atlas: Map Distri-
bution Office. Department of Energy,
Mines and Resources, 615 Booth Street,
Ottawa 4, Qntario. Phone 613-994-9160.

(14) Air Photos: National Air Photo
Library, Surveys & Mapping Branch,
Department of Energy, Mines & Re-
sources, 815 Booth Street, Otlawa 4, On-
tario. Phone 613-954-5457.

(15) Geodetic positions, control points,
precise level benchmarks, ete: Dominion
Gradesist, Geodetic Survey of Canada,
Departniznt of Energy, Mines and Re-
sources, 613 Booth Srroct, Ottawa 4, On-
tario. Phone 613-994-5775,

3

{16) Legal survey records, Indian Re-
zervations, parks, Crown reservations:
Canada Lands Surveys Roecords Office,
Legal Surveys Division, Surveys & Map-
ping Branch, Department of Energy,
Mines and Resources, Ottawa 4, Ontario.
Phone 613-994-0065.

(17) Hydrographic charts, Pilots, pub-
lications: Mydrographic Chart Distribu-
tion Office, Department of Energy,
Mines and Resources, 615 Booth Strest,
Ottawa 4. Ontario. Phone 613-894-5594
Telex 013-228 (MARSI-OTT).

Tides and coastal water levels infor-
mation, publications: 613-994-9122.

Dominion Hydrographer: Dr. A. E.
Collin,

(18) Inland Waters Information —
rivers, lakes:

(a) River levels, water Resources:
Water Survey of Canada, Inland Waters

available?

Branch, Department of Energyv, Mines
and Resources, Ottawa 4, Ontario. E.
Peterson: Phone 613-994-5624.

(Field offices in Calgaryv, Peace River,
Fort Smith, Whitchorse and many other
centres)

(b) Research on lakes, limnology, pol-
lution: Canada Centre for Inland Waters,
Inland Waters Branch, Department of
Energy, Mines and Resources, Burling-
ton, Ontario. Phone 416-632-1940. Dr. J.
F. Bruce, Director.

(c) Water quality: R. H. Miflest,
Water Qualily Subdivision, Hydrologic
Sciences Division. Intand Waters Branch,
Department of Energy, Mines and Re-
sources, Ottawa 4, Ontario. Phone 613-
996-3104.

(d) Groundwater information — gen-
eral: Dr. P. Meyboom, Groundwater sub-
division, Inland Waters Branch. Depart-
ment of Energy, Mines and Resources,
Ottawa 4, Ontarie. Phone 613-994-5182.

(e) Groundwater research: Dr. J. G.
Fyles, Chief, Quaternarv Roesearch &
Geomorphology Division, Geological Sur-
vey of Canada, Department of Energy,
Mines and Resources, Ottawa 4, Ontario.
Phone 613-994-5116.

(f) Glacier Surveys, accumulation and
runoff: for southern Corditlera and
Baffin Island: Dr. O. H. Loken, Chief,
Glaciology Subdivision, Inland Waters
Branch, Department of Energy, Mines
and Resources, Ottawa 4, Ontario. Phone
613-994-9858.

— for western Arctic Islands: Dr. W.
5. B. Paterson, Polar Continental Shelf
Project, Department of Energy, Mines
and Resources, Ottawa 4, Ontario. Phone
613-996-1520,

— for northern Arctic Islands: Dr. G.
I. Hattersley-Smith, Defence Research
Establishment Ottawa, Defence Research
Board. Shirley Bay Laboratories, QOttawa,
Ontario, Phone 613-992-4431 (ext. 293).

(19) Sea Ice Research: Dr. E. L.
Lewis, Frozen Sea Research Group, Mar-
ine Sciences Branch, Department of En-
ergy, Mines and Resources, 825 Devon-
shire Roard, Esquimalt, B.C. Phone 604-
386-7371 or 7572,

Polar Continental Shelf Project, De-
partment of Energy, Mines and Re-
sources, Ottawa 4, Ontarie. Phone 613-
996-3385.

(20) Weather, ioe conditions: Meteor-
ogical Liaison Officer, Department of
Transport, No. 3 Temporary Building,
Ottawa, Ontario. A. G. MacVicar: Phone
613-992-4217.

(21) Sea Ice forecasts, facsimile maps
of ice conditions, regional and seasonal
summaries, for Atlantic const, Hudson
Bay and Arctic: Ice Central, Department
of Transport, P.O, Box 792, Halifax
N.5. W. E. Markham, Officer-in-charge.
Phone 902-426.2078, 2079.

(22) Canadinn Arctic Weather Sta-
tions (including joint Canadian-U.S. sta-
tions):-— information re facilities, regula-
tions, services, etc. Director, Meteorlogi-
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cal RBranch, Department of Transport,
315 Bloor Street West, Toronto, Ontario.
. €. Archibald: Phone 416-369-4919.

(23 Per. frost: Geolechnical Section,
Tivision Q.li](ling Research, National
"Research  wouncil, Montreal Road, Ot-
tawa, Ontarié, Phone 613-993-2088.

(24) Building codes, construction prac-

es in northern areas: DBuilding and
vonstruction Codes Secretariat, Division
of Building Research, National Rescarch
Council, Ottawa 7, Ontario. Phone 613-
993-9116.

(25) Radio regulations: Controller,
Radio Regulations Division, Government
Telecommunications Policy and Admin-
istration Bureau, No. 3 Temporary
Building. Ottawa, Ontario. Phane W_ J.
Wilson: 613-992-0804.

‘%’(26) Hudson Bay rocket range: Fead,
Range Scction, Space Research Facili-
ties Branch, National Research Council,
Moantreal Road, Ottawa 7, Ontario.
Phone J. I'. Aitken: 613-993-9225.

(27) Maritime commanders: Comman-
der, Maritime Command, Department, of
National Defence, F.M.O.. HMC Dock-
vard, Halifax, Nova Scotia. Marilime
Commander (Pacilic), Deparfment of
National Defence, F.M.O., HMC Dock-
vard, Vicioria, British Columbia.

(28) Notices to shipping and marin-
ers: Chief, Aids to Navigation, Marine
Works Branch, Departmerd of Trans-
port, Hunter Building, Ottawa, Ontario.
J. N. Ballinger: Phone 613-992-2736.
Publications and charts:  613-992.6770.

(29) Marine regulations: Director,
Marine Regulations Branch, Department
of Transport, Hunter Building, Ottawa,
Ontario, R, R. Macgillivray: Phone 613-
F92-8892,

(30) Territorial Governments: Com-
missioner of Northwest Territories, Yel-
lowknile, NNW.T. Commissioner of Yu-
kon Territory, Whitehorse, Y. T.

(31) Northern resources activities:
Chief, Oil and Mineral Division, Depart-
ment of Indian Affairs & Northern De-
velopment, 400 Laurier Ave. West, Ot-
tawa, Ontario. Dr. H. W, Woodward:
Phone 613-992-5179.

(32) Offshore regulations and activi-
ties, adjacent to Yukon and N.W.T.
Chief, (hl and Mineral Division, Depart-
ment of Indian Affairs & Northern De-
velopment, 400 Laurier Ave. West, Ot-
tawa 4. Ontario. Dr, H, W, Woodward:
Phone 613-992-5179.

(33) Offshore regulations and activi-
ties, Atlantic and Pacific eoasts: Dr. D.
G. Crosby, Chief, Resources Administra-
tion Division, Department of Energy,
Mines and Resources, Ottawa 4, Ontario.
Phone 613-994-5065.

(34) External and International Af-
fairs, sovercignty, ete. Legal Division,
Department of External Affairs, Daly
Building, Oitawa, Ontario. Phone 613-
9922728,

{35} Marine operations, icebreakers,
eastern arctic and arctic islands, sea-lift,
marine search and rescue: Marine Oper-
ation Branch, Department of Transport,
Hunter Building, Ottawa, Ontarie. Di-
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22 REDA Pumps
operate continuously in
this Southwestern Field!

HERE ARE THE FACTS:

Number of Units Installed: 22

Pump Types: D-38, D-45, D-55, C-59, E-59
Average Well Depth: 2650 Feet
Average Qil /Water Ratio: Less than 2%

The basic fluid is extremely corrosive sour
water. All units operate conlinucusly, The
only preveniive maintenance used after
the pumps are in the ground is a water
dispersable corrosion inhibitor introduced
in batches twice weekly. Records show
individual pump and motor runs up to
seven and more years, These units are
typical of similar Reda Submergible
motors and pumps in use throughout the
world, pumping oil, brine and water wellis,
at a profit! Reda engineers will be glad to
discuss Reda applications for your wells.

RS Rr

Write, or call (918) 336-7900 for more information

m OF Buay,

PUMP CO. 55

BARTLESVILLE, OKLAHOMA 74003

Pioneer and leading Manufacturer of Submergible Eleclric Mators and Pumps Tor over 38 years.
Pumps for Qil, Brine. Water, Gascoline, Jel Fuel, LPG

FACTORY BRANCH: 1881 Chaplin Street West,
Swift Current, Saskatchewan Phone 773-8209

NOW A DIVISION OF TRW INC.

Far More Information, Circle Card No. 339 51 .




Sy

=
N

e

2

4 ke T

L
A,

&

rector, Marine Operations, A. H. G
Storrs: Phone 613-992-4209. Cargo, Arc-
tic sealifts: Phone 613-992-0940. North-
ern area superintendents: Phone 613-992-
HO52,

{36} Mackenzie River, western Arctic
coastal shipping: Northern Transporta-
tion Co. Ltd., 16040 - 105 St., Edmonton,
Alberta. Phone 403-422-2181  Telex 037-
2480.

(37) Arctic administration:— general
regulations, services, education, welfare,
engineering: Northern Administration
Branch. Department of Indian Affairs
& Northern Development, 400 Laurier
Avenue West, Ottawa 4, Ontario. Secre-
tariat: 613-992-9643. Administrator of the
Arctic: A Stevenson: 613-992-5735. Ad-
visory Committee on Northern Develop-
ment: L.AC.O. Hunt, secretary: 613-
9936-4424.

(38) Postal Services, northern areas:
Postal Services Branch, Post Office De-
partment, Sir Alexander Campbell Build-
ing, Ottawa, Ontaric. 613-997-4193.

(39) Workmen's Compensation —
Northwest Territories: — administered
by Alberta Workmens Compensation
Board, 10048 - 101A Avenue, P.O, Box
2415, Edmonton. Alberta.

{40) Medical Services: Dr. G. C. But-
ler, Regional Director, Northern Region,

Medical Services Branch, Room 500,
Chancery Hall, No. 3 Sir Winston
Churchill Square, Edmonton, Alberta.

413-429-4371 (Ext. 45).

{41) Customs & Excise, offshore areas:
Director, Port Administration Division,
Customs and Excise, Department of Na-
tional Revenue, Ottawa, Ontario. A. Sen-
ecal: 613-992-4952.

(42) Government of Canada Tele-
phone Directory (Ottawa area) Queen's
Printer, Ottawa, Ontario. $4.50 -}- $2.00
annually for supplement.

(43) Royal Canadian Mounted Police
— northern operations: Information:
Royal Canadian Mounted Police Head-
quarters, 1200 Alta Vista Drive, Ottawa
8, Ontario. 613-992-90231, “Air” Division:
613-995-3476.

{44) Fisheries: information and regul-
ations: Director, Resource Development
Service, Department of Fisheries, Sir
Charles Tupper Building, Riverside
Drive, Ottawa 8, Ontaric. K. C. Lucas:
613-997-4597.

(45) Wildlife, conservation: Director,
Canadian Wildlife Service, Department
of Indian Affairs & Northern Develop-
ment, 400 Laurier Ave. West, Ottawa,
Ontario. J. 8. Tener: 613-992-3826.

(46) Game regulations: Mr, Paul
Kwatrowski, Superintendent of Game,
Government of Northwest Territories,
Yellowknife, NW.T. Mr. J. B. Fitzger-
ald, Superintendent of Game, Govern-
l{,qur‘\t of Yukon Territory, Whitehorse,

(47) Archaeology:

Regulations re archaeological sites: As-
sistant Deputy Minister, Northern Af-
fairs, Department of Indian Affairs and
Northern Development, 400 Laurier Ave.
West, Ottawa 4, Ontario. 613-992.0866 —
or any R.CM.P. office.

Information re archaeological sites,
artifacts, etc: Archaeclogy Section, Na-
tional Museum of Man, Metcalfe and
MclLeod Sts. Ottawa 4, Ontario. Dr, W
E. Taylor: 613-992-5952,

(48) Historical items (monuments,
papers, expeditionary remaing):

— any R.CM.P. office.

—— Diirector, Historical Branch, Public
Archives of Canada, 395 Wellington
Street, Ottawa 2, Ontario. 613-996-1569.

-— Assistant Deputy Minisier, North-
ern Affairs, Department of Indian Af-
fairs and Northern Development, 400
Laurier Avenue West, Ottawa 4, Ontario.
613-992-0866.

(49) Aeronautical Charts, Canada Air
Pilot: Legal Surveys and Aeronautical
Charts Division, Surveys and Mapping
Branch, Department of Energy, Mines
and Resources, 615 Booth Street, Ottawa
4, Ontario. Air information: 613-994-
90¥7. Chart and air pilot distribution:
613-994-9498,

(50) Military installations and regu-
lations {including Distant Early Warn-
ing Line matiers): G. Y. Loughead, Di-
rector-General, Finance and programs,
Department of National Defence, Ottawa
4, Ontario. 613-992-7970.

NON-GOVERNMENT OFFICES AND
AGENCIES

{51} McGill University Press,
Redpath Street, Montreal 109, P.Q,

3458

(52) Pallister and Assouviates, 524 11th
Avenue S.W., Calgary 3, Alberta.

(53) The Canadian Institute of Min-
ing and Metallurgy, 906-1117 Ste. Cath-
erine St. W., Maontreal 110, Quebec.

(54) The University of Toronto Press,
Toronto, Ontario.

(58) Swedish Research Institute of
National Defence, Stockholm, Sweden.

ARCTIC BIBLIOGRAPHY

Here is a brief bibliography of recent
publications dealing with a multitude of
aspects of northern Canada resources
development.

The reference numbers are keved to
the addresses listed in the preceding
northern directory.

List of publications on the geology of
the Arctic Islands; Geological survey of
Canada; revised yearly. References 1, 2;
no charge.

List of geological reports of the Yukon
Territory; as above.

List of geological reports of Northwest
Territories; as above.

List of general geological reports and
maps of Canada; as ahove.

List of geological reports and maps of
Canada relating to areas of spetroleum
potential; as above. ’

0il and Gas, North of 60; 1968. Refer-
ence 31; no charge.

This report of activities in 1968, of the
oil and gas industry in the Yukon Ter-
ritory and Northwest Territories, covers
land, regulations, activity and highlights,
reserves, revenues and other topics.

Two pamphlets, “Letter of instruction
for the preservation of the northern en-
vironment in the Northwest Territories
and Yukon Territory,” and “Notes for

“the guidance of oil, gas and mineral ex-

ploration parties working in the north,”
are also available through this reference.
Another publication, "“Technical reports
available for inspection at the office of
the Oil Conservation Engineer, Calgary,
Alberta,” will also be of intereat.

Index of publications, reports and
maps, prepared by the Gravity Division
of the Dominion Observatory. Reference
7; no charge.

The scientific and technical reports by
the officers of the Gravity Division are
asgembled in four series: (a) Publica-
tions Series, consisting of major papers
and memoirs originating from all units
of the observatories Branch and pub-

lished by the Queen’s Printer; (b)
Coentributions Series, includes reprints of
virtually all articles and papers originat-
ing at the Observatories Branch that are
first published in scientific and technical
journals; {(c¢) Gravity Map Series, de-
signed for publication of gravity anomaly
maps accompanied by brief reports pre-
pared by officers of the Gravity Division;
and (d) Unpublished Manuscripts, com-
piled at the Gravity Division and con-
taining data such as gravily control sta-
tion information that is subject to revis-
ion at frequent intervals,

Permafrost Map of Canada; National
Research Council of Canada; 1969. Re-
ferences 1, 2, 23, $.50.

A new permafrost map of Canada in
colour shows the extent of the continuous
and discontinuous permafrost zones and
the occurence of permafrost at high ele-
vations in the western mountains. Ground
temperatures and thickness of permafrost
at 24 stations are included. Isotherms of
mean annual air temperature, and the
physiographic regions show the relation
of permafrost distribution te climate and
terrain, respectively. Explanatory notes
on the definition of permafrost, distri-
bution and occurrence, physical factors
influencing permafrost and bibliography
of source information are printed on the
map. The scale is 120 miles: 1 inch and
the single sheet measures 40 x 30 inches.
Published jointly as NRC 9769 and GSC
Map 1246A.

The Arctic oil rush and attendant con-
servation problems; by A. H. Macpher-
son and H. Boyd; Aug. 1969. Reference
45; no charge.

Pointing out that the Arctic is a region
of low biological activity, this valuable
pamphlet discusses problems created by
garbage, oil spills, pollution, removal of
permafrost, drilling and pipelining. A
guide as to where fo look concerning
present and fortheoming regulation is in-
cluded.

Ice Atlas of Arctic Canada; by Charles
(Continued on page 54)
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A ) area ot Fosmin i
Manpower will relocate
!

Il faire parvenir vore curriculum
vitae enmentionant e salaire
désiré a.

WATTS, GRIFFIS AND

the above personnel.

Py

HESTY TG TR
GENERAL  pood
pumps., E, A, B
E. A N H cas
Dlamond Drilling
150 Bay Street, T.

| ses-azh. ;

Suite 911 f"\F- - P ————— !

, 159 Bay Street Inancial ;4,4 ‘

! TORONTS, Orietio Jons 1 J NE Ly
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¥ Pumps |
RARAasases e R VU SPUN Participation invited in structure drill

— " . —
EXPLORATION GEOLOGIST, h.b,,

Employment Wanted (Cont.)
‘MWV‘MM’\NWM\’

MINING ENGINEER

P.Eng. B.C. and Ontario, Age 32, mar.
ried, 25 vyears’ experience Engineering
and Supervision ar large-scale Canadian
mines, including conventional and track.

ess  underground, large-scale open-pit.

operations, and mine evaluatian,
€sume on trequest,

Box 152, The Northern Miner
or telephone (area code 604) 929.3304

- T g S g - ——
MINING ENGINEER, B.Eng., age zg, three
Years' wvaried experience |n surveying,
planping, ventilation. Honyg calcula.
tlons, mine salety, etec. Seeks engineer-
ng or supervisory positlon anywlere in
Canada. Resume on request. Available
immediazely,
Reply: Box 130, The Northern

Miner. g
18
YEars' varted experlence in Canada,
Australla, ang Europe. Spanish speaj.
E. Seeks challen ing regiona) explora-

WILL ACQTIRE

CONTROLLING INTEREST for sale. Large

hole to be spudded hefore July Ist, 1970
with up ta 502, available for #100,000
in units of $10,000. Participating com-
pany will earn an interest in 800,000
acres of Manitoba Permits and 100,0C0
Federal Offshore Permits.  Well loca.
tion is 57° 23’ north and 927 27" wese.
Projected depth of Precambrian is 3,100

feet. For further information telephone
Toronto - - -

Toronto 363-5815

— -

UNIQUE SEUVICE effered Buyers, sellers,
and financlers of Otl, Gas and Mining

Projects. For {ree detalls and sample.

Write: World Resource Investment Digest,
Box 283-N, Birmingham, Mich. 48012, 4

~

mineral rights on behalf
of clients by staking for ®1.00 per acre
anywhere I1n Onilarte, Quebec, Northern
Ungava, Labrador aynq Baffin  Island.
Mintmum nereage depends on Iouation,
APplY: Bux 156, The Northiern Miner, 4

property  Greal  Slave Lake., 8i50.0
Bpent exploration. g large minerallzed
Z0nes. Open  pit posslbllities.  Good

14 x 7, ER-1, C.I
22 x 8, ER-1, C.i
No. 1, Simpiex D
No. 2, Duplex Do
o—1 x 1V, Mo:
3 x 2 Darr Filtrat
2 x2 CALC.

- 1
NELSON MACHIN:
CALUMET ISLAND
DAVE ENGLER, Fil
—

e
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-

Dianimn 1stndy
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Myt

W
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reporis. Large expl, recommendesd. Chy.
. tion job. Go anywhere, preferably Latin Zn. N1, Ag, Ur. Reasons health, Forwazrd

<L America, business status with enguiry.
H Reply: Box 147, The Northern Minper, B _ Rep_hv:_ng_;ﬂs._Z?gg_mm;m_M}_nL_p
- T, T o - p RO PECTTORS will aeee aking partner
MINING ENGINEER, BSc., ¥ Eng. (ape 30, | FROSPECTORS will aceept trking partne,
Asian). Three vears’ Canadian E-xp._-:!zi:-nf_-e N S0-50 Basis "o nenuiie heoeeai !
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donations to help mect CXPUINCS, Foi-
sondng that it is o the advantige of the
pabiad vescnree indhisteios fo goarndee
wopnality conaress Prior o the lute Dae
meeting. the nindny indoatry had don-
aledl SIT1.3000 ] the petroleiny -
distry STS 0000 This dnbalasee iy oex-
prs ted o D correctod fellonving a pre-
sentation which was made to the hoard
of rovernors of thee Cioadizas Pebrolenm
Amvociation, dhving @ hreak ill'}]l(' Or-
ganizing Comnittoe mecting,

Delewale accommodation, it appears.
shonfd be o problene Commercial es-
tabdlishments are sofficiomthy nmerons
in downtown Monteal to handle most
visitors, and student residences ut AeGill
Unitversite awill be avadluble to handle
any overtlowe, ‘ o
Comsiderable discassion was sparked
nttirs ol public relations, The
congress conbd provide npportinity
fur geotogists undd the related intlustrics,
governient avencies and edocational in-
stitutions o ke the Cunadian pulbilic
aware of their conteibution to the pro-
wress of the comntrv, Confusion arose,
Lowever, aver whether sneli an activite
fell within the scope of the congress, wid
Lo el funds need be allotted i or-
der to he effective, Any decising on such

aver

PIHOTOS
A specially anodified  Furemost Hushy
Eight tracked carrier is now working
for Panarctic Oils on Ellesmere Island.
The ~chicle,
carvice in threee Hercwles trips and has
a load capacily of up to 45 tons. It s
cequipped with the new flat track which
ensures distirhbance 1o the
delicate terrain, even with full joads,
and will give longer truck life. Other
mnovations for Avctic use incluade im-
proved engine and cab insulation and
heating systems,  The radintor fan s
thermaostaticallv controlled and the en-
gine hoeusing is fitted with attomatically
contralled shutters i the rear, as well
as in front, to maintain operating tenp-
eratures in the most severe weather eon-
diticns, The unit was huilt by Foremaost
Tracked Vehicles in Calgary at a cost
aof about 120,000

weighing 45 tons, was

nunimnm

actiore will dikelv be made at the next
mecting i Oclober in Qttawa, alter
menbers lusve considered the matter,

Besponses to tie 535,000 first circulars
sent emt kst winter will continue fo be
evialnated Tor a short time mare, Second
cirenlar mailings L aboul 10,000 people
will be ont next Tanvary. Anvone still -
tendding to send in preliminary applica-
tons ar make cuguiries should de so ime-
mediatelv throngh: Pauline Mowvd, Or-
ganizing S('c‘rf't'ar_\', The  Organizing
Committee: 801 Booth Street, Ollawsy
4. Ontario, Canada,

ARCO spuds Quebec well

Drilling is mdervay o the Athntie
Ricklicld Canada Ltd.| 12.000 oot wild-
cat near the south share of  Anticosti
Lkosd in the Gulf of SU Lisvrence in
the provinee of Quebec, Target s the
Precambrian,

Thotest iy located an o Onehee ox-
ploration license held by New Associuted
Dovelopments Lad. of Montreal and s
Lieing drilled by Garnett Drilling Ca,
ol (:zlli_-';ll"\'.

Under the agrecment with New As-
sociated, ARCO can earn about 261,000
net leense aeres and has further aptiony
to acquire an additional 565,000 net
license acres in the areuw.

Atlas scores big
Chilian mineral success

A rich copper/molvbdenum discovery
on the Sierra Gorda project in northern
Chile has been claimed by Atlas Explor-
ation Ltd, of Vancouver, The project is
being explored by its wholly  owned
subsichary Cima Mines Lid, and associ-
nes, '

According to the announcement, Uhe
latest vertical drill hole completed in
June retmmed a 413-foot intersection
averaging  2.13%  copper and L 182%
molvbdenum disniphidle, The arnounce-
ment goes on to sav that seme 10-foot
sections assay over 107, jndimtmg a
significant zone of higher grade mineral-
ization in the deposit.

February 1969, The project reportedly
dicated a tonnage potential of 30 to
50 million tons arading Q.67 e 1%
copper - molvhdenun i‘f‘{l[i\'.l]f‘lﬁ at a
depth of 150 Tect and preliminy feasi-
hifite studv was started by Clupman,
Woorl and Grisuold of Vanconver Lelore
results ol the Lates: hole were known,

Sitiated about 3,500 feet clevation in
the Alacama desert, the property s
aboul S0 miles from the major seaport
of Antolagasta and is serviced by a
paved highway and railway line ty the
villuge of Sivrra Gorda, about Fonr miles
from the property,

The mineralization is said to ocenr in
alauriyadine breeeid zome about 300 feet
wide, extending over 2000 feet 1o the
north, and widening o choat 2,000 feet
to the south i the vicinity of the Jast
high grade hole, The thp;m\- cliims
that the overall structure is stiggostiv(r
al 4 ring breeeia similar to the major
Hraden mine in southern Chile and its
nltimate potential is apen.

Atlas Explorations, with  associated
firm Dynasty Exploration, is alsa en-
gaged inan exploration program budget-
tedd at over 31 million, mainhv i the

Yukon.

Hovercraft employed
for Arctic survey

The Jederal Department of Encrgy,
Mines and Resouwrces has awarded  a

charter o Puacific Hovercraft Ltd,, for
wic of @ SENG Hovereraft in support
ol the Polar Continentul Shelf project
m the Beaufort Sea.

Capable of speeds up te 60 mph and
. carry up 1o six tons on water and
vight tons on land, the craft will be
nsed as an echo sounding vehicle for
hvdrographic survevs, transpart person-
neland supplies and serve as a working
plattorm or labratory in carrying survey,
geophysical and other instruments. Tt
will also wct as a searelh and rescue
(.‘l'ilft in _'\l‘(_'ti(' areas,

The government contract is a renewal
of work carried vut in 1969 and was
valued in excess of $230.000.

w3




-
4

The provincial government
has granted an oil drilling k-
cence to Merland Explorations
Ltd. for an area just 20 miles
from the polar bear denning
area which was discovered in
| northern Maniteba this spring.
|.- However, in a statement to
the House, Natural Resources
Minister Sid Green assured
members that strict pollution
-and conservation restrictions
have been written into the li-
cence.

The licence has been granted
for the mouth of the Whitebear
Creek, above the 57th parallel,

To safeguard the polar bear
{ population; the licence will' re-
quire:

® Restriction of fn-earms to
persons authorized by a senior
officer of the mines depart-
ment.

® Prohibition on- all.shooting
of polar bears or searching for
or hazing them.

@ Prohibition éf .all vehlcles :

in the camp except a small
tractor, which will be confined
to the beach area.

e All garbage must be
burned and buried at least one-

.test the oil, and until the com

Travailable st the" time:

e \8\1

Oi il I?gp*lb kensed

near polar bear site

In addition, the drilling opera- | =« -

tions will be supervised::by

‘mines department offmals,;and .

additional pollution precautmns
have been called for, mcludmg :
the setting of the surface cast-

ing into bed. rock; and instaila- |-

tion of a blow-out preventerrto

control any water, .gas or ‘oil [l =

which .may be encountered
under pressure. ey

If any ‘oil shows' are found,
the well must be shut at once |
until facilities' are available to|!

pany can hold further talks with
the government as to :the best
arid safest way to-extract, the
ol !
The company has posted a
$5,000 drilling bond which ‘will {1
not be released until the depart-|
ment is satisfied that the well

has been prOperIy plugged -and |}~ .
the drilling site cleaned adequa~ oo

tely.

granted, others will not he{di:.

.| tomatically, given, but will each’} it AN
‘be’ considered on their 1nd1v1du- "

al merits with all mformatmn

i AT

‘hl—.

Mr. Green stated that 'Bé: [
cause this licence' has been AW

;s.;z:“ .')«
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.-, Polymer Corp. diversifying

 firm.

. not announced.

" Share, which has its head office in Toronto and

. “expand in'a more tangible and positive manner.” It

- the Bay of Fundy.

- south of Vancouver, in the Gulf of St. Lawrence near

‘BUSINESS BRIEFLY |

Polymer Corp. Lid, of Sarnia announced today

that it has reached agreement to acquire control of ’ L

Com-Share (Canada) Lid., a computer time-sharing

Financial terms of the ‘agreement under which
Crown-owned Polymer will acquire. 51 per cent of
Com-Share stock and hold an option for more were

Polymer said the acquisition will permit -Com-

branches in Qtlawa, Montreal and London, Ont., to
said plans are also being made to expand to Europe.

- Confidence over offshore oil

Energy department officials are confident they
have safe control over offshore drilling operations in
the search for oil on Canada's continental shelf.

D. G. Croshy, chief of the department’s resource
administration division, told the Commons Natural
Resources Committee yesterday that any deep drill-
ing by companies holding exploration permits on the
shelf must first-be cleared with Federal authorities.

No permission is given without careful examina-
tion. . : S
- .Mrl Crosby said that since 1967, 14 deep holes
have been drilled off the west coast and seven off
the east coast. So far, none hag resulted in a produc-
ing well. R

He told the commitiee the department has re-
fused permission to drill in the Boundary Bay area

the French istands of St. Pierre and Miquelon. and in

99.9 million vehicles in U.S.
There were.93.9 million cars, trucks and buses '
in the United States last year, almost half of the
world total of 216.3 million, the U.S. commerce
department. reported yesterday. )
The department said there were 17.1 million
trucks and buses and 82.8 million cars — one for
every 2.5 Americans. o
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Core rig at Hudson
- corehole drilling
and supplies, has successfully reached

57° 22

the Devoni; ]
Silurian»Onnn and a full sectinn of the
horizans
Ordovician, Merland, th

O‘\fﬁled subsidiary : yrough a wholly
Wil own or Control N i
WWM’)_OD&

Ny ——=

welll

Bay
Qi] Co. of Canada Lid,
18, together with camp

The Merland

drill site on the shor
f Hudson Bavy
the mouth of \Vhite ¥ Y
; e B Y
N and g2° 27 \V.ear Creek at !

The 3,000-foot ‘slimhole’ basement test )
expected to core the lower portion of .

and  Ordoviciap Prospecti
L . H
are the MiddJe Silurian ang ﬂ::

Northwest Oils Ltd,,

z - €3, {0 support the
if all"opt ; P,
-_._OP-—I-MMP_
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