e




.
a |

OENERAL OEOLOOY
&

FRACTURE ANAL YSIS SURVEY

P.UN.G. PERMIT NO. 5063

GROSMONT OIL & GAS LTD.

by

RAYALTA PETROLEUMS LTD.

RAYALTA PEIROLEUMS LiIL 3




TR T

This report ‘Jiscusses the results ol a Fracture
Aralysis Survey carried out within, and in the
immediate vicinity ol, Petroleum and Natural Gas
Permit No, 5063. This Permit is located in the
Northwest Territories and is held unuer the Canada
Oil and Gas L.and Regulations and is located between
121° 00' to 121° |S' longitude and 64° 00' to 64° |0
latitude. The Permit is 800 miles northwest of

Edmonton and 260 miles northwest of Yellowknile.

The Yellowknife Highway serves Fort
Providence which is 200 miles southeast of the
Permit and is the closest road to the area. Access
to the Permit itself is by helicopter or on foot
during the summer or by vehicle during the months
when the ground .s frozen. However, there are
no roads in the area and considerable road con-
struction would be required to reach any particular
area. Some narrow cut lines are present and these

afford limited access.
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The suriface of the Permit is quite llat-lying
anc towal reliel does not exceed 150 leet. There
is only a poorly developed drainage pattern within
this area and a few intermitient streams flow into
the Johnny Hoe River which cuts through the Permit,
A layer of very solt muskeg covers this part of
the Northwest Territories and this muskeg is so
soft that it is impessable to all but specialized

vehicles.

Vegetation consists of thick stands of thin
evergreen trees intersperced with many small open
areas. These open areas are covered by muskeg

grass and scrub deciduous growth. The evergreen

trees show up as a medium gray tone on the mosaic
and the open areas are a lighter gray. A few

small patches of deciduous trees are present.

There is r> topographic form or aerial photo
feature present which immediately suggests the

presence of any geologic structure.
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The results ol this survey are illustirated

on the Total Fracture Map, ‘he Mega F racture
Map lus the mosaic with the (ractures super-
imposed. In addition there are three hypothetical
cross seclions, All the above can be found in

the foloer at the back of this report,
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aults have commonly produced northeast! irend-
ng linsaments byt are generally conceded (0
rave not disturbed the Paleozoic sediments. The
Paseent laults are generally steeply inclined
right - rand lauite and as lar as is known, the
nowizonmml movemen! exceeds the vertical move-
mant by & large amount Some recurrent
mavement al widely soparated times has been
Aoed n e region Well control eas! ol the
screage concerned ia very scarce Regional
iatgmche and lacies maps along with published
oo agical reporte have been used 10 describe
e avangraphic seqguence which might be ex-

seced W perlie Wis area

CAMBRIAN and/or OLDEFR

A Tl I g QF Oy

e Haverine Orouo which represents
e sm-heel Pawssoic sediments in this region,
. smomd o a4 section exposed in the Upper

Casempme Mier area which lles aboul 1SO0 miles
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west of the acreage under study. The section
exposed consists of interbedded quartzites and
black, platy shales. The shales which are
black, platy, bituminous as well as green and
chocolate coloured, are contained in interbeds
within the quartzites. The quartzites are gener-
ally oink, buff, rusty and white in outcrop. The
top of the Katherine is placed at the base of

a choclate coloured shale succession while the
base was not seen in outcrop leaving the total
thickness unknown for this area. The Katherine
Group has not been penetrated by any drill
holes in this region to date, which means the
subsurface section is unknown. While reser-
voir beds are not described in outcrop it must
be expected that sand bodies such as offshore
bars, beach sands and long shore bars will
eventually be found in this group of sediments.
Similar sands are found to be prolitic pro-
ducers in the Red Earth Creek area of north-
ern Alberta. The delineation of prospective

areas for encountering such sands is dependant
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on a knowledge of present Pre-Cambrian
structure as well as its topographical expression,
when the sands were being deposited A
gravity meter and airborne magnetometer
survey could be used to good advantage in
locating areas for more detailed exploration.
Source rocks for hydrocarbons should be no
problem since the outcrop section oreviously
described would appear to contain an adequate
source within its bituminous shales. This
section should be considered in any exploratory

plans for this area

CAMBRIAN

MACDOUGAL GROUP

The type section of the Macdougal Group
is located about 130 miles west o/ this area in
the Dodo Canyon of the Macdougal River. At
the type section the Macdougal is divisible into
a number of formations which total 997 feetin

thickness. The base is placed at the bottom
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ot a 130 foot thick chocolate brown shale while

the top is placed above 50 feet of evenly bedded
limestone with shale partings T he lithology

is made up of interbedded limestones, sand-
stones, reddish coloured gypsum, black,
petroliferous shales, red and green shales as
well as choclate coloured shales. The Imperial
River section which was mapped by L.audon lies
30 miles to the northwes: of the type section.
The section, which is 1,839 feet thick with

the base not exposed, consists of alternating
sandstones, limestones, gypsum and vari-
coloured shales. The lower part consists

of sandstones with minor shale interbeds which
appear to be a shallow water deposit since

they are ripple marked and cross-bedded. The
section becomes increasingly shaly upwards.
The gyosum content is also greater near the
top. A 146 foot thick bed of black to dark
grey, laminated, algal limestone is located near
the top of the section. Calcareous algae up

to three feet in diameter are present. At
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creates the possibility of salt structures in the
overlying carbonate banks similar to those found
to be productive in southeast Saskatchewan and
at Rainbow Lake in northwestern Alberta. The
algal laminate at Imperial River indicates some
organic activity in the Macdougal seas and this
coupled with underlying salt features, could give
rise to hydrocarbon bearing reservoirs within
this sequence. The petroliferous shales within
the Macdougal should be adequate source
material. The Macdougal has been reached by
very few of the wells drilled in this region and
no where has it been fully penetrated. Imperial

Vermilion Ridge No. |, drilled 3,177 feet of

Macdougal beds without reaching the underlying
Katherine Group To date ro reservoirs have
been tested in the wells which have drilled to

the Macdougal
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ORDOVICIAN-SIL UIRIAN

RONNING FORMATION

Rocks of Ordovician Age have not, as
noted by various authors, been definitely identi-
fied in this region; however, it seems to be
generally accepted that they are present in the
Norman Wells region. The contact with the
underlying Macdougal is unconformable. Stelck
mapped |,500 feet of shales and argillites at
outcrops in the Upper Peel River area, which
lies some 300 miles to the west of these Permits.
About 150 miles west of the Permits, at the
Keele and Twitya River confluence, the
Ordovician section was mapped by Keele as
4,000 feet of alternating beds of argillite, dolo-
mite and limestone with 1,500 feet of sandstone
overlying and separated from them by a 100
foot thick diabase sill. He mapped this same
sandstone 35 miles to the east as being 4,500
feet thick with iny occasional shale partings.

The sections described in outcrop by Keele

00000000 O0O0OGEOGEOGEOGOIOGEOGIOGIONGEGKGLES
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and Stelck along with the scattered subsurface
control available have been used to establish
some regional lithofacies trends for the Ordo-

vician.

The Upper Peel River section is mapped
as an open marine basinal sequence of shales
and argillites. Flanking this basin are shelf-
edge carbonates which are reefal in part.
These shelf-edge carbonates are found along
the MacKenzie Mountains and on the Peel
Plateau. Back of the shelf-edge carbonates
are the shelf carbonates proper, which are
generally clean, finely crystalline carbonates
with variable porosity. They are present
over most of the interior plains and should

underlie the Permits under discussion

The distribution of Silurian Age strata
covers a much wider area than do the beds
of Ordovician Age. I_ithologically the Silurian

.cks are very similar to the underlying
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Ordovician beds and for this reason as well as
ease of working with them, they have been
grouped together as the Ronning Group The
sedimentary pattern for the Silurian is very
similar to that established in the underlying
Ordovician In the Norman Wells area the
Ronning Group can be divided into two form-
ations, a lower unit named the Franklin
Mountain and an upper unit named the Mount
Kindle. The Franklin Mountain Formation is
generally composed of limestones and dolomites
with abundant irregular shaped chert nodules.
The Mount Kindle is usually found to consist
of a sequence of chert poor limestones and
dolomites which tend to thin in a southerly

and easterly direction

The Franklin Mountain Formation
should be approximately 800 feet thick in the
area covered by these Permits. It should
consist of clean, finely crystalline shell car-

bonates with abundant chert inclusions and
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" e Tre section consists of 750 feet of lime-
swee, overlan by the F'ear Rock with the base
et seppdoed Tre section is not identified as
Wagt 4 ondle Dyt regionally it should be present

& e Poe ation

Weeicn mapoed 100 leet of massive,
o paeiioe porous limresiones containing some

caralice laura a! Sc' ooner Creek, which is

ragwr ima norn of Norman Wells., He corre-
wed Pee wih the lower portion of the Mount
" suiie & g mation This section can be inter-
wewd se & porous, carbonale bank deponsit
P VWt Windle ‘s likely 10 have a number
# Pees carborae banks or low transgressive
,esl W amee » his area, since, as can be seen
b o e @i seclions deccribed above, it
Sl gama Lo lac es changes and thickness
JAggm e -~ e reg on Bince the Mount

o eiits @ wvwasnt o M1 St Charles to the
sesar o e Pesiva. aa well as 10 the north

o g it Ao asy be present under




themm. The section may contain carbonate
banks or low reefs fringing the eastern shore-
line of the Mount Kindle sea Qil staining has
been described in the Upper Ronning Group

at wells in the Norman Wells area.

The trapping conditions which can be
outlined in this area, are quite varied. A few

of these potential traps are outlined below:

(a) The marked disconformity
which separates the Ronning Group
from the overlying Middle Devonian-
BRear Rock Formation may have
produced erosional features, such

as scarps and monodnocks, which
would be sealed by the basal
evaporites of the Bear Rock. Leach-
ing should enhance the reservoir
properties and make this an effective

hydrocarbon trap.
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(b) As outlined previously, low
reef fronts or carbonate banks may
be present and coupled with a seal
provided by overlying Bear Rock
evaporites could present an extensive
trap Lateral facies changes from
porous to semi-evaporitic carbonates
also provide a potential trap of

considerable areal extent.

(c) Selective solution of the under-
lying Cambrian Saline River salt
may give rise to one or two stage
salt solution structures such as

are found to be productive of oil

in the Hummingbird area of south-
east Saskatchewan Partial solution
of the salt prior to or during Mount
Kindle deposition would have served
to provide local elevations on the
sea bottom where the salt was not

removed. These local elevations

RAYALTA PETROLEUMS LTD.




would provide the loci for reef

and/or carbonate banks to grow
on. Traps of the Hummingbird
type would involve early local
solution of the salt. This may
have occurred in late Cambrian
or early Ronning time. The
depressions created would receive
an extra fill of sediments over
that being deposited where the
salt was not removed. Once
sedimentation within the sink
caught up, subsequent sediments
would be deposited on a normal
sea floor. The second stage in
the formation of the Hummingbird
type trap would involve the re-
moval of the salt surrounding the
priginal sink at some time subse-
quent to Mount Kindle deposition.
This would leave the Mount Kindle

reservoirs overlying the site of the

RAYALTA PFTRO! E'iMe 1 TD
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original salt solution structurally
high. The Bear Rock evaporites
shoul\d provide an elleclive reser-
voir seal. Evidence to support
one or two stage salt removal

in this region is present in the
brecciated nature of the sediments
composing the Lower Ronning and
Bear Rock sediments in known

sections

(d) Gentle to tight anticlinal

folds may have been formed by
some of the numerous periods
of structural activity which have

occurred in this region,

MIDDLE DEVONIAN

BEEAR ROCK FORMATION

The Bear Rock Formation overlies the

Ronning Group and is separated Irom it by a

RATALTS L I 4 R
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Mountains continues southeast along the west-
ern side of the MacKenzie Mountains. The
basinal shales are flanked by a belt of shelf-
edge limestones and dolomites along their
eastern side. Porosity is developed within
these carbonates. Adjacent to the shelf-edge
carbonates and covering much of the Interior
Plains and Peel Plateau area are the shelf
limestone and dolomite facies. In the Peel
Plateau they attain a thickness of some 2,000
feet and consist of micritic, pellet and micitic
skeletal limestone with intervals of finely
crysialline, porous dolomite in the lower part.
The shell carbonates are in turn replaced by
a relatively narrow beit of shelf dolomites.
This lakes place in the MacKenzie Mountains
and extends in a line north through the For!
Good Hope region and south into the Camsell
and Nahanni Ranges. The shell dolomites in
turn are replaced by an evaporite facies along
their entire length This tacies change begins

1o the west ol Norman Wells In the Norman




Wells area and also in the area of the Permits
under discussion the basal portion of the Bear
Rock is commonly evaporitic while the upper
portion consists of carbonate breccias. The
evaporite facies extends southward into northern
Alberta where it is known as the Chinchaga
Formation. South of Norman Wells a strong
depositional feature called the Camsell Basin
occurs. Thickening from 2,000 feet to more
than 5,000 feet, accompanied by facies changes
from evaporites through shelf carbonates to
basinal sediments takes place into this basin.
The shelf carbonates are cryptocrystalline

to microcrystaliine dolomites while the shelf-
edge facies is reefal with some of it at least

being porous

The Bear Rock carbonates in the
Norman Welis area have been found to be very
porous in some wells while in others the
porosity has been plugged by anhydrite and

gypsum. Considerable bitumin has been en-
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countered in places. Drill stem test results
vary from mud recoveries to water flowing

to surface. While the wells drilled by Western
Decalta at Rond Lake are about 250 miles

to the northwest of the Permits under review
the oil shows in these wells is significantin
that they establish the presence of hydro-

carbons in beds of Bear Rock Age. Decalta

et al Rond Lake # 2, located in 67° 5' 27" N.,

and 128° 25' 42" W , lost circulation near the

top of the Bear Rock and sulphur water was

bailed from this interval. Decalta et al Rond
Lake # |, located in 67° 04' 51" N., and 128°
28' 18" W,, flowed sulphurous water on a test

conducted about 900 feet below the top of the
Bear Rock. Subsequent to the completion

of drilling, a plug was set to |,046 feet. The
hole was bailed to 600 feet with oil cut sulphur-
ous water being recovered. Three weeks
later the hole was again bailed with oil cut
sulphurous water recovered again. Indicative

of the stratigraphic trap possibilities, is the




fact that the Rond L.ake # | well was located
downdip to the # 2 well and recovered oil cut
water near the base of the Bear Rock, while
# 2 well only recovered sulphurous water (rom
the top of the formation The Bear Rock could
be placed in trap position by any of the various
structural conditions outlined in the preceding

discussion of the Ronning Group

The Bear Rock ic present in outcrop
along the Hare Indian River about 140 miles
northwest of the acreage under review. |t
consists of typical brecciated limestone and
gypsum. The brecciated nature of the Bear
Rock was previously mentioned as being a
probable product of the solution of the Cambrian
Saline River salt. A more conventional theory
for the origin of the breccia is thatit is a
product of the sharp disconlormity separating
the Ronning Group trom the overlying Bear
Rock Formation This theory is doubtlessly

true for the basal portion ol the Bear Rock
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part The Upper Ramparts limestone at this
section is 180 feet thick and is mapped as lime-
stone, black to grey-brown, massive, grading
to snale at the base The upper portion con-
sists of limestones, grey to dark grey, massive,

with thin black shale partings.

The term Ramparts was discarded by
Basset in his paper The section as re-defined
by Basset consists of: The Hume Formation
which he equates with the L.ower Ramparts
of Hume; the Hare Indian, which is considered
the correlative of the Middle Ramparts Shale
and the Kee Scarp which is correlated with

the Upper Ramparts

The type section of the Hume is located
in the MacKenzie Mountains on the east branch

ol the Hume Fiver where it consists of 400

feet of thinly bedded limestones which are
light grey, argillaceous, very fossiliferous and

ol shallow water origin The Hume is cor-

RAYALTA PETROLEUMS LTD
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related diachronously with the lower portion

of the Keg River Formation of northern
Alberta. The correlation is based on ostracod
zones within the Hume and L.ower Keg River
Formations. The Hume has been found as

far north as the Anderson River. The thick-
ness of the Hume is quite variable as is readily
apparent if the type section is compared to the
section at Schooner Creek, which is four miles
nortk of Norman Wells. The Hume here is
only 8.5 feet thick and consists of limestone,
black, shaly to slaty and fossiliterous. The
basal foot is a one foot thick conglomerate

: .dicating a disconformable contact with the

underlying Bear Rock

The Hume Formation is generally
encountered as a non-porous rock both in
outcrop and in subsurface. The Keg River
platiorm of northern Alberta is also normally
a non-porous rock; however, it does develop

into marginal shoal along the north flank of the

mA Al TA BETSALEUMS L TD
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Peace River Arch. This marginal shoal is
very porous, granular, reefy dolomite which
yields largz quantities of water when drill stem
tested. The marginal shoal is in turn re-
placed by back shoal mud flats, which are the
lateral equivalent to shoreline sands. The
sands have been found productive of oil in
some locales. The facies pattern developed
along the north flank of the Peace River Arch
should have been repeated in this area long
the margins of the Pre-Cambrian Shield. The
marginal shoal and the shoreline sands may
have been removed by one of the many periods
of deep erosion that have occurred in this
region; however, the acreage covered by
these Permits must be considered as very

well placed to evaluate these possibilities.

The Hume has been described at various
localities as being very petroliferous in part.
This situation is also duplicated in the Keg

River platform where it is overlain by the

RAYAILTA PEFTROIELIMS LTD




productive Keg River pinnacle reels in nath-
western Alberta. The Keg River plattorm i
almost certainly the source of the oil in the se
prolific reefs, and because of the similarities
outlined above any reservoirs developed in the

Hume must be considered as prospeclive

HARE INDIAN

The contact of the Hare Indian with the
underlying Hume is generally sharp and pro-
bably represents a sudden inftlux ol mud into
a clean well aerated sea It appears to re-
present a mud bank deposit with the source
area lying to the northeast, partially tilling &
large basin. The contact ol the Hare Indian
with the overlying Kee Scarp is somewhat
diachronous, since it is generally placed at
the point the section changes (rom predomin
ant shale to predominant limestone Facwes
changes thus account for the diachronous
nature of the contact as well as having been

the cause ol some of the conlusion whNch "as
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Scarp in the Norman Wells area consists of a
lower platform unit which is about 75 feet to
165 leet thick and lithologically is a bedded lime-
stone with abundant fossils. The platform unit
is usually devoid ol hydrocarbons. Overlying
the foundation unit is a biohernal reel which
constitutes the reservoir lor the Norman Wells
Oil Field. The ree! is composed ol malerials
such as orallies, bryozdars and stromato-
poroide se! in a coral sand matrix., The
acees varies widely between wells as would be
espected in a irye ree!, The thickness ol

e ee WMcarp ree! above the plattorm unit
varies vom gero (0) leet 10 330 lee! in the
Foar e Nelle area Trhe greawst! overall
et ed Michreae of Wee Scarp in the area
e 49% teer fre mee Mcarp ‘s overlain by
e Canpgt P agrmation, s A ta abeaerve e
s (Creer str@we Aanech Passe) redelined ae

s of e 1onmme @l T e vgion




The oil in the Norman Wells Field is
trapoed in the updip end of a discrete Kee
Scaro reef. The thickness of the reef ranges
up to a total of 495 feet. Reserves in the reef
have been estimated as high as 60,000,000
barrels while the productive area of the field

is olaced at 2,600 acres.

The olatform unit of the Kee Scarp is
undoubtedly the correlative ol the Upper
Famoarts limestone unit mapped by Hume.
This fact, as mentioned above, means the Kee
Scarp is a widespread unit. Since the Kee
Scarp ree! grows upwards from the platform
unit any well drilled in this area and any
acreage held, mus! be considered as possibly
containing discrete Kee Scaro reels. Maximum
ree! growth,K regionally, has generally been
found on the margins ol Hare Indian thicks,
nowever, the presence ol them does NOo! ensure
wee Scaro reels The margine ol the two

rare Indian hicka, ahich were described

— e bt
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under the discussion o that formation, K Rave
not yet been found to contain reels, however

they have not been adecualely eaplored e e

UPPER DEVON AN

CANOL, FORMATION

The Canol Wormaton waes defised by
Passe! 10 include Me Llack 0 very; @as® W e,
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East Fork ol the Lillle Bear River.

The thickness ol Cretaceous beds pre-
sent underlying this Permit area is very diflicult
10 ascerwin, C S. Lord noted coal deposits
on Ewmcho Point which lies about 100 miles due
north ol the Permits nn the wes! side ol Great
Mear Laxe. The coal which is lignite, is
contained in about 1-1/2 miles ol outcrops. The
outcrope usually conain several seams separ-
ated by & lew lee! ol clay, sand, or silt
Tre wichh ol one seam s Irom |12 leel 1O
" 1/} et and may be about 7,000 leet in
- gt Tre age ol the coal is not given, bul

' ~my be part of he Linlke Blear Formation

T re wne ondormity which underlies the

Crewmcesus -~ Wis area has nrobably removed
e of e Devomian Imperial Formation from
e area covered by Mese Permils Since
auhariace and syrface control is 80 sparce

" e area  any rediction of the depth ol
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this erosion is very difficult to make. North
of Norman Wells this erosion has in places
removed the entire Upper Devonian sequence,
leaving the Middle Devonian Formation at

subcrop.

TERTIARY

The Tertiary sediments in the Norman
Wells area are not subdivided. They consist
of conglomerates, gravels, shales, lignites,
soft, coarse, carbonaceous sands and soft
clays. The Tertiary is exposed south of the
Permits under review in the Mt, St. Charles
area long the Great Bear River. Plants
collected from the exposures along the Great
Bear River indicate an Eocene Age. The

thickness is approximately 600 feet at these

exposures. At exposures on the L.ittle Bear
River, 1,600 leet of Tertiary sediments
have been mapped. Near the headwalers |

ol the East Fork Fliver beds up to 1,200 fleet s

BATALTA PRETROALRUES




have been mapped with coal seams eight feet
to ten feet thick. The sections mentioned
form part of a basin which dips to the south-

west in this area

It is recommended that further evaluation
of the Permits under review consist ol gravity
meter and/or airborne magnetometer surveys
They should be of great assistance in outlining
the distribution of the Saline River salt and
any salt structures associated with it The
present structure of the Pre-Cambrian Base-
ment could probably be mapped by this method,
also, as well as providing a better idea ol the

drilling depth to it
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* oty FPushre lre Gure ore WO "ol

: sweee ¢ Feshres: 0o ovnl eyt ond o
e e » M eyslme o Feshres ore

o CEIreRman PPt eAgiee ©® Caeh sher. WiNn
Suveines ond Panre! Goe Fermi No, 8080 Se
smtueten! wean dreston of o aviel systom o
ar® I Gagrees woe o o ohledcsl mean
Gveston o P Sesr systom is nerth 58 degrees
e0el., A Wed wingr systom, here rmed P
oub-asin! systom, wends nsarly nert-eouth.

Ne - egioral rachures of grea! length cen

{ anres sloned on e mosalc originate within the
| sedimenary section. As the surface of the Permit

‘ is relathvely fai-lying no azimuth correction s

‘ necossery lor Whis study. It has been demonsireled
et he low incidence anomalies ona mosaic are

conciderably larger han the subsuriace festure

which causes them,




There are \we aress on he meessic where
e irecthures are lese inense than the surrounding
eres. Some irechures are aways present within
numum-mnm.mnm
hen he surrounding area. These low intensity
areas are important and it is quite likely that
Ny.udunmwtuh.m. The

type ol feature will be discuseed In the next section

ol this report.
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STBUCTURE

Petroleum and Nature! Gas Permit No.
$063 is located on the interior plain of the
Northwest Territories about S0 miles irom the
west of the edge of the Pre-Cambrian Shield.
The sirike of the sedimenmary rocks is about
north 30 degrees west and the units dip to the

southwest at a few tens of feet per mile,

Structural features which could be present
and which would cause the low incidence anomalies
mentioned in this report are discussed in order

of probabllity.

(1) PRE-CAMBRIAN TOPOGRAPHY

Basement topography under Per mit
No. 5063 is thought to be much the ‘
same as it is today along the southwest
edge of the Shield. Low rounded hills
separated by gentie to abrupt valleys

are seen on the Shield and these J

o |




92000000 0000000000000

features are undoubledly present
under the subject Permit. The
effect of this Basement relie! on the
overlying sedmentary rocks is ollen
great The Granite ‘Vash sand I8
usually present n the topographic

"lows" on the Basement but absent
on the"highs" The Granite Wash

is an excellent potential reservoir

Further effects of Basement topo-
graphy on beds higher than the
Granite Wash is gentle lolding present
over Basement hills These folds are
anticlines in every sence and could

form traps for oil or gas

Many small faults have been reported
by A W. Norris (1965) in the Basement
and immediately overlying rocks and
these features could cause closure

wathin the sedimentary units.




3. DEONVIAN SEEFS
Oevenian reels sirengly allect he

fracture patern and contrel e Stewr-
rence o gae and ol In e Svertying
beds. Oevenian recls are sresan
wes! of his Permit and shere could

weli be oresert under Po SUle! orel

3. TECTONIC FOLOIND &
FALLTING

The precence ¢ wetonie folds o vory
uniliely, bt some nermal lulling o
orobably oreeent

4. TOPOORAPHY RELIEF ON
AN INTRA-SEDIMENTARY

—NOONEORMTY
Uncenlermity , i & posaibie s0wree
dmmm.uaun

the Permit area I 9 uniihely Pt e

relie! on any unceniermitios wihin Pe

sedimentary secton B great enaugh
aflect he rechure saler"
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