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" | | - MANITOBA "
| " OIL SHALE RESERVATIONS e
. -~
: | . I- GEOLOGICAL LEGEND
“ 4
j " Turtle Mountain Formation " : Clay, sapd, sandstone, coal intercalation,
a * I..4
- 4 -4 " Ravenscrag Formation " : Clay, sand, sandstone, coal intercalation,
. td
! E " Boissevain Formation " @ Sand, sandstone,
‘ A AL D
-+ + .
" R.lgln% N;ﬁu?tagn Formation " : Shale, grey and greenish grey, silty stliceous, wcattered, glauconite
b - and phosphale fragments.
. . " Vermillon River Formation "
. 3 {7 ") ¢ - Peinbina Member : Shale, black, non calcareous with bentonitic beds - Radiolaria - Foraminifera.
T ! .
5 ; I }b - ember : Shal laminated cql - k ¥, stal i ;
| o JeHEh SRS of [ o AR S SIS, S, Rrghtderh e
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Sun 0P£RATION1 A - - -+ [ : Outcrop thickness
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5 - [ "3 a-Morden Member : Shale black, soft, carbonaceous but non kerabituminous, non calcarecus, stained
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Drillings:{ Air coring u < - " Septaria and limy intercalary beds " - Th. : 2 to 3 inches.
Recovery ¥ 98% - N : - ~ Prismatic alteration of some shaly beds stained with fron oxyde and jarosite colours.
_ ) i = At the bottom, small layers of whitish bentonite,
A " Complete soction of the Niobrara Formoalion : Q Meazsured thickness of the outcrop : 52 ft.
. Thicknass: Black stoles P 108" %
——————— \ D )
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" - Several layecs of bentonite interbedded with shale.
a. - Jarosite colours, scattered selenite crystaly.
a - Grey and dark grey shales rich in organic matter.
o - Marker : 1% White specia.
CUMBERLAND ~ LAKE T | —Age : Upper cretaceous : Turonian.
. ' - Measured thickness of the outcrop. : ?
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| N : : —— Formation Countowr line
{ b . E—) amannc
. 3 Isobath line - Base of the Favel Formation - in ft. -
\f’ . -1 ’ | _ CEDAR E BISON . Yumomaes  Orientation of the sections fromn water deillings
Y . . ; d ‘
‘N . | = ] wusky SCALE
. " . ) ] L] B
. - : ) 1 MONTREAL v P 3P miles
' | ] MILL . ?_ ‘13 ' 30 Km
Carrot / 994 080 o¢ [ . '

AQUITAINE COMPANY OF CANADA GEOLOGIST : E, SALINI and others

Drawinl. 3446 December 15, 1965

L,—#’ ) o 1

b Lo

R

FRI7EG &¢

TISDALE 1 - ! — LAKE W ILNN | P EG
S «--1- . 4 . . " -.‘l - ) —G ﬁ LY
: : ' ' . WEST BRANCH OF FAYEL RIVER SECTiON
- : - 5€c.26,1p.35,708 26, W.P M. v
: EAST BRAMCH OF FAVEL RIVER 5E£CTIOY i ! A ')
ir 'H- 1 Lr i, 4+ N . o VERMILION RI¥El SECTION
_|‘ P ') RC UPIN sec 30, 1p 38, roe 26 WP M Shale, madium grey 8.8, 5¢c 210 24790 20, WP M,
L] * N .
AN Jp with white .
: ! P . S Tinoe calcareous Thichriess
71060 d¢ ] hal 1. poss.
f T FOREST . § Shole dark b ypecks thin beds
] i / . . . s lone Fard, bufl- = ) = S0 ARG
. =\ . BN ¢y some ghale. i Triyzd of impure L_—‘;“i.""'h Stale medium to
] ./ RESERVE o ‘ = S35 ook gy weeckio
. I ; ) o % Shaie, dark grey, i e bx noe T
. ] 3 B . = o
. . ﬂ e - I - speckied. .—h;, 15054 ’__....,.2:;,,;{“ , o :_,':—r-t .
' P 145200 s ! - —:*_:T—-i‘jl.b Shaie dark grey, 1s.to,~_r:_ = Limestone, soft
) . . i - . v Lo ed "™ impure,
I ) 4 0 R . b: bertontte EL b banionite H &""‘ﬂ‘"
R - | CETiv |
-~ Pgora rifhn =T & 2 e T g s ",¢w.:ﬁ.a:-,-‘m& .- § ! { D T
" H —)
Rovaltiesr 1 o i Py HF2358 ec o ,:::,"_-..--._..g Fad  Limestone
f.ﬂ{; o E—¢. L Thurder Bl { 1 ! =l s ey impure.
Fn 4, . N - B - ' [ =
r i iy s %— 'L‘- L 4 Ay 4, L S T T ) 1 | B M r A WILSON  RIVER SECTIOM wl EE=EH
i . — . g _ i, < { v
. P‘,_”_'gf,'l Le®, sec 18,10 2Y,rge. 21, WP M, - = 2 thale dark grey
- VALLEY R.WER SECTION : % | L Fartly speckied
o - + § 30, TR25,R 7, WEM. \ : 4 ] '
o * B * ; Swale dark grey +
o - T1atgnd bloch | s;.eckied slightly an
: N Q tiicarrous
Ly i _Thn gwq..umn_ l
4552 ali50 + +i%' g }%ﬁ% al ! =I—#=1, hale calcareous. -
B I »>ioi ; = :
3| 5, i‘ 3 ”‘2 Boulder clay X ! e * Shole, calcareous,
T , > | o I=FET) . == T2 specking. 1
i t T z X snoie, dam, bitumis 1t : 14 boShale dark grey
* x w4 P 1@/8 e 640 g ! e0us Several sl bare T Shale, biack, petrol. —+-" =t-o~ 3pachied
S I gw X Cresioce ey w =L, Hoe st bands. \. —==d, " +
”:05;’-"*" ] el ‘,.rHP:.‘b o oy Hard , dark, petrod. Co 3
: ’;@ oy =4 Shale grey, - i shale. 1 4 thale dark grey EAST BANK OF VERMWION RIVER SECTION
J“r i P78 7 'T—'T:wr-:x spechind cglcareoys < F!'” H 1on calcarecus
v + - ™ Ao + -+ *:—;.:—;j ti= bertonite 3 Sec 23, 1p. 13, rgn 20, WPM
S
; ==l - \ ™t
745 BB . . .
e Shale, grey, speciied f = Alternating of shole
] _::--_; SUmeatane ooy b= bentanite i s and benloniie.
(=} Shaie ), grey, ————
:‘__-‘f‘ !.pﬂ:kred,cahﬂ!m g;;f:;iz:t rg;,;'v:g.-
Co, Shale. rad,
T==® speckied Smal )
FEsoimd  Lmestone bands. iess massive !
% r [nocerwnug befe
5 Lentanit b .
+ USRS + + Feo o ) F N
, IJ _ : w| b soft , friable. i
r + - + + +— ) P O v l N C ' 'lT + x = ?n -
L_‘.___._... Ly by 4 oL TR . - — . N2 2| | ® i while spacks,
g . b very irabdle to
3 1 MG E mossive
o
T m —
N - w .
_] e Shale browaish
black.
+ N - -
—_— v 2
o Shaie with
- . bentonite bands, . e +
r ¢ £ i g  an 1T
- A P } +r
—_— VENTURES KAMSACK N*7 Well \ EAST BANK OF VEAMILON RIVER A .
- — H 1
- . L, +r Ly 14, Sec 23, tp 28, Rge 32 WPM, N . 1. . “ T Sec 23, 1p 23, rge 20, WPM J i
T : \ Tt '
Tk ' 4+ Jit ! | 23
Shale dark grey Shale dork grey - l j ) .
b few fish banes. S COMMONWEALTH MANITOU  N°2 Weil :
z
- Shals medium o . Ls.Bsec 26ip. 2rged WPM e L
grey with white | uj= Fish 25 \ e T T Shale, medivm 16 dork
- spacks, ; § = —1’_ Shale dark ‘L ‘ : ey, speckled with
4 gl whils coicareous
< : ct, BFan ;cu‘l ey l w=jinee T aterial.
>
> X g Depth o Some tine grained
L 2 it s S ! l = X cakeareous sandstore
- ™ - £i3 | | has Sl . i |30 Fmidinoe__ _._h
- Shale medium ?'\,_ 2 . ‘ Shale, dark grey
|3 grey with few Z . . L S Shale medum geey, slightly calcarecus,
whils specks. i ) R _LT - N w - some while colcoreous few while spe” is.
.LT L_' JT JT "'r J-,- JT' 4 3 Fish bancs —tT - 4 -LT H - i specks, some fine
+ Exilt } ¥ [N A little silt or sand.
- . noc. < 2 white 511, .
Some lime - - _
one AT 160 ) v
. . b . B ’ . P 8. Lmesione grey impurt
Q U / 4 ———y— - [~ . Shale  medium grey ‘ J\ = o @Fo ’
x - i oy .
b - ——290 ey - 1 : e
. x > _ \ 1 - few while caica z :Ti—;" Shate. med um {‘ = w
>l St - | TROLS  SpEcKS. iy = ol ' .
; = == & - * —— o ko dark grey. '
z - =TS : ; 180 - -~ - - -
s ' 18 ciob. . 0 . i oS24 1959 1L
> i i )
= 2 0‘4_ : t ) i/ missing. ! Missing
T > ] -
=) i
o :
2 < _ —{ESTERHAZY | r
jm ‘
“I‘ - wi Ny Pieces of giey 200 — ] ’ PP
1" ir i i 4 L -l,- e s| |78 - ST limeslone. " :t' 1+ = et e 4 Y ! :_gr,_}‘;1 ; o
- b Shate dark, lignt ST : . w A | >
“ b arey bentonite . | z S | <
- —:_3""—% 1
REGINA > =1* . z|» Lil—.zﬁ’,;;:_ ] Shole dack grey with
=1b --|_ . 9 ;\ —-;_-i;-m-—‘ X
Shaie dack grey “ @ [ = specks o3 ohove.
with while specks 7] b 1 b ) > .
1 rrt‘.\b\:hlyt shell 5 T‘E:-:I = J
ragments. e ity 15
1 Shale medium grey _‘F— 1/8.000 a¢ s "_J_"?':_L . r %‘
} | with while specks * - J Shate, medium gy | & ’B; Shale, medlum to 11. 1L
. som: shel! frag- T : >3 . few while calca- 27 28 " JT +
Lmeis. - _Eru'ﬂ A= Bentonile and w while calc z ‘ i ek grey, non :
§ s E==E=r grey shale __4[—- \ TeOUS Spacks., I f—ﬂ’:ﬂ calcareous, r:“':_:
< &= benfonute | ﬁ—:"*ﬁﬂ' Ev:‘:'_—:j
15 ' =y by
A S - + +4 e e 1 U e s ANGR EReTs == '
R + o+ T =
gy ==E LA NORTH SIDE OF PEMBINA VALLEY SECTION
__l.-- :,.';";._., 3 E_:-_:_‘] sec & (pirge § WPM
gy & — — —4
. HrEe === 5 bentonit
el = ome ol 2], Shale witn
4+ i I ,_,,_——;_,___:,_’,-: > I B bentonite beds.
¢ e =
o g - 1
g Exted == ,
Fleming Well Al Shale, madium gowy,
-
] ’“5}—:,,:0 speckled white,
1238 _—L; » caicarpous.
Shale of impure
limestone,
080 - =
e e
. > s
i @x Shale, dark grey
et BN
348 g 3£ =3 olbinci.noﬂ
T>I4q caleareous.
- = L
1 LFE 37 § A
1508 I
. x }—-5’"4_;- Bxlnm.
w (et
— b
T Shale, dark grey,
\ LIL)!Cth whils, "
- ~ :
A + t' e .
: JF RIVE SuD PEMBINA VALLEY Sk —
5 Sec 5.tp ', rge 6 WPM T4 Shale, dark grey,
G non calcarsous,
Y % 1254 Th.ft 3 much yelow stain,
N 0 ~ N
T ’,/‘ - ”
R 4 Speckied, Shaie, medium grey,
- k calcarecus, spechied white,
x sha'e calcarsous.
w 5 '
30 1% E) . Shale, medlum te_*-'
H ~q R T i dark grey. /
} .o _.'..-.--—- r e L 3 7 Dark grey lc — Shale black, non
= black , nan H galcaregus.
' ) i } 3 calcareous, g SMI'!. m"::”"
- yes 11054 ‘ s51 71 $ --?' blocky shale E SRy a litte wilt. ;
. - ¥ e b 2 bentomis.

At



I

h

¥

REY
‘

1

C A4 ¥ A D A

OLL SFALE JMIITORA

Nt A i i . . 4 il e s o

AGQJITAINE HESERVATION 1i° 9

e e

01l shales



B (-

CANADA

s

OIL SHAIL MANITOBA

Aquitaine Ressrvation n® 9 and Neighbouring Area

-t=1-

1 - STUDY FRO:u: OLD BOTES »BOUT OIL SHALLS

I - LOCATION OF THE PROBLEM -

Looking NHorth from the U.S. Border in a directaon B 20°
towards Porcupine Forest (separating Saskat. from lamitoba) one observes a
crest line hovering about 1000C' above the lanitoba plain strewn with numerous
lakes,

From a geological viev point these hills are formed from
top to foot by layers formerly callea "Pierre and Wiobrara Formation" (1),
tut since 1930 (2) the following termineclogy was given to thuem H

- Rading Mountain Formation
{ - Vermlion Raver Formatian ( Pembina Member
{ ( Soyne lLember
Hiobrara Formation { ( T orden Member
{ - Favel Formation Assaniboine
- Ashville Formation

2eel/

(I) ~ J.B, TYRRELL and D.B, DOVLING - Report on llorthwestern lanitoba with portions
of the adjacent districts of Assimiboine and Saskatchewan - Geol, Survey of
Canada - 1892,

- wm Mc DINLCS - The Basans of Helson and Churchill Ravers - Gecl. Survey of

Canada -~ hem. 30. 1913
& (2) - XIRK S.R. - Cretaceous Stratigraphy of the Mamitoba Escarpment - Geol.
Surv. Canada -~ Sum. Rept. 1929, pt. B, p. 117 - 1930,
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According to Palecntological surveys an "upper Cretaceous®

age may be attributed to this aggregate.

From 1900 to 1921, the existence of layers of Kerabituminous
ghales called for attention. These shales evidenced in sections of the various

valleys cutting through the above menticnned formationms. ’

In 1913 (1), quoting He THES, reports the exastence in
Saskatchewan of kerabituminous clusters 120' thick at the Northern end of
Porcupine Forest - Mamtoba.

£ .

hch)

In 1914 A. Le LEAN (2) mentions the presence of carbonacecus
shale (1n the Valley River - Gilbert Plains arez) and calls attenticn on the
existence of kerogene shale producing o1l - by pyrolisis=in the Pembina moun-
tains Hanitoba.

-

In 1921, S.C. ELLS (3) publashes a paper on the Cretaceous

s

Shales of Manitoba, he gives a good description of the different types of " u
shale encountered, of their alteration , of the minerals tied up wath them T
{namely Pyrites) which explain the spontaneous combustion of certain outerops.
A table of various analysis in appendix to tais work shm
that a numcer of samples of outcrops have an o1l content up to G U.3. gal/t

witn woter content of freguently 15 U.S. gal/tam. .

.=

The same year A.A. SWINLIERTON published data om tests™ -
carried out on ©1]1 shales of Canada by the Fuel Testing laboratory. 4 npmber
of samples originated from the Niobrama Formaiion in Manitoba and showed oxl |
content of 15 U.S. gal/t. o -

“

~

(1) - NALCOIM V., - 011 and Gas prospecis of the Northwest provinces of Canada =

G.5.C. lemoir 27.2. 1913, N

(2) - tac LOAN A. - Pombins Nountain - Henitoba - Report on K.W. Hamitoba -

Part G. Anmal Report, G.S.C. Vol. V, p. 86.

(3) - S.C. ELLS - Cretaceous Shales of liamitoba and Saskatichewan, their economic

value - Mines Branch - Dept. of iines.
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To conclude, a rapid examination of former publicatioms,

. Suggests in Famtobe, extending on 450 kms between Porcupine to NW and Pembina
Hountains to the 5.LC., marine formataons of upper Cretacecus age waith inter-
bedded layers of carbonaceous and bituminous shaleslwhich, 1f buried snough
to be free from alteration, could eventually be an objective.

II - CHOQICE OF AQUITAINE PERMIT = VNVIRONMENT - PROGNOSTICS -

Following interest aroused by oxl gshales in llamitoba,
Aquitaine Company of Canada bid in 1964 for an area of 118,C00 acres the
permit was granted on the 23d.9.1964.

As regards environment this area extends on topographic
sheets scale 1/50.0C0 listed below : LAURIER E, Me. GREARY 9., VASAGAIING U,
and Z., CLAN: ILLIAM V. and L., ARDEN ¥., LOORIPARK and NEEFAWA v, and is
limzted to the North by Sun Company Reservatioms, to the South by Atlantic,
All these permits are astriue a straing of outcrops to allow an easy investi-
gation of 01l shales and eventually a surface or shallow underground deve-
lopment.

Potential objectives are made up of base of Vermilion,
Pavel and eventually top of Ashvalle,

Thickness expected are determined by réference to sections
provided by near by holes and would be :

a - Around Sk Cormer of permit

Hole n° 20 (1) shows @
Vermlion Formation 227 £t  Thack

70 £t -
eesd

Favel

e

& {1), (2), (3) t ef. E. SALINT : OIL SHALE RLSLCRVATION
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b - Middle ¥, border of Permit

Hole n® 15 {2) shows
Vermilion Formation ¢ 163 ft Thaick
Favel : 97 £t -

¢ - N,¥, Corner of Permat

Hole n® 17 (3) shows
Vermilion Formation : 165 ft Tnick
85 ft -

Pavel

As regarda the horden, bace of Vermilion formation, ats
thackness 13 expected to be batween 30' and 45°.

According to base of Iavel isobaths, the thickmess of
capping masses formed of sailty and siliceous shales of the Riading :ountain
formation would be of 600" at the S cormer, 913 ft for the middle of tne
western border and 769 ft for the NV corner of permt

. The reconna-ssance of potential objectives even on the
vectern border of our permit can thus be achieved by borang holes to a maamm

depth of 1000'.

Janvary 27. 1966

F. TORTCCHAUX
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MANITORA *

QOIL SHALE RESERVATION R® ¢

Geological Study on the 0il Shale "

Riding Mountain, Favel, Vermilion and Ashville Formations

SUMMARY

1l - Study from old Notes about oil shale

2 = General Geological map of Manitoba from compiled-data
Interpretative Sections from water.drilling

3 - Field Notes

¢

4 = 8) = Lithologic Fxamination of the field samples
b) = Geochemical Examination R
¢) - Fisher Analysis Results

§ - Final Estimation
Drilling program

7
/

Bau, January 28, 1966
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CANADA

OIL SHALE MANITOBA

AQUITAINE RESERVATION R* 9

NOTES ON THE MAP OF THE RESERVATIONS

This map shows
- the areas for which various Companies have obtained 011 Shale Reservations
- outcrops of kerabituminous formations and surrounding formations
- base of Favel Formation 1sobaths -lower 1imit of kerabituminous formations-

- the location of a few sections and wells as described 1n Bibliography or
provided by A C C

Main results

This map shows a rather important regional thickening of all
members of the Vermilion River Formation towards the South-East end of the
map. It seems that this thickening may be extended 1n the UsS A

The kerabituminous formatioms are located in the "Niobrara For-
mation" referred to by old authors that 1s to say from the higher member
of Favel Formation up to the Boyne member of Vermilion River Formation
-as defined actually-

According to the same authors, oil content tests carried out on
surface samples, showed a rather more favorable kerabituminous facies from
the Vermilion River towards the North and more significantly in the Pasquia
Hills, part of the actual Sun Reservation

In this location, a recent exploratory gurvey carried out by this
Company evidenced the presence at slight depths, 1n the unalterated areas,
of oil contents of about 15 to 20 gals per ton

It seems at the moment that the areas of interest for the explo-
ration of 01l shales, would be located 1in the whereabouts of the Sun
Regservation, and nmear enough to the Vermilion River and Favel Formation
outcrops, to avoid a too important sterile overlap
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In these areas, notwithstanding an important decrease in thick-
ness, the kerablituminous beds still retains a power of interest

As regards the area South of Vermilion River, we possess no

data concerning o1l contents of these formations which further North
attracted our attentionm

It should be of interest to obtain information, for this part

of the basin where Favel and Vermilion River Formations show both important
thickness

E SALINI
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APPENDIX 1

Notwithstanding the 1mportant thickness of kerabituminous
formations South of Vermilion River, 1t cannot be expected to find here
high grade of oil content

In fact, a field survey carried out during 1965 by AQUITAINE
showed for surface sampies an o1l content of 8 gals/Ton These results

are comparable to those mentioned by the old authors for the Vermilion
River Area

On the other hand, according to information recently received,
the average o1l content of 01l shales encountered by ATLANTIC when
drilling their South Manitoba Permit, 1s lower than 11 gals/Ton, the
thickness of the overburden being 250' and more

These above data tend to reduce the interest Iin the kerabi-
tuminous shales Scouth of Vermilion River

Nevertheless before giving up this area, it would be conve-
nient to await the results of tests to be made on unalterated samples

collected 1n depth by a campaign of holes drilled inside AQUITAINE's
permit

January 5th, 1966
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CANADA

NIl SIJALE MANITOBA

AQUITINE RESERVATION N°® 9

STUDY OF THE SAMPIES TAKEN DURTNG THE IELD TRIPS

Ref Request n®jp2 - 107

A/ Inside the reservation or 1n the clese vicinlty

/ ALC 1 / Vicinity of Minnedosa - Sheet Clanwilliam W

__________________________________ e e S e S e T e T e T e T aT eSS e T e F S ==
I ]
i Age ]
) 011 tent

| N° (eologreal Sample Desciiption Formition MF Microfiunn content
I US Gal/Ton
| f Microfacies "
I : I
". r
" SZ 351 Snale, greenish grey, silty, flaky, Riding not made
n hard, non carbonated Spots of Mourtain !
i pyrite - Phosphate - Rusted glau- )
w conite ﬁ
i

h SZ 352 Shale as above -cracky- Brown " " i

] traces - Phosphate - Mica - I
] Glauconite l

4 S7Z 353 Shale as above - flinty fracture - " " !
I Iron ccating Phosphate "

I 87 354 Shale as above - but a little less " " I
i hard - Phosphate - Glauconite - I
i Taminated foliation




/A CC 2 /Section W E

to the Rossburn Junction Sheets

Arden ¥

Geological Sample Description

Formation

Clanwiliiam W ,

MF Microfauna

f Microfacies

7-4 -2 -

through the Southern part of the permit from Minnedosa
Clanwilliam E ,

011 content
US Gal/lon

52

57

Sz

SZ

355

356

357

(%]
Ln
i

Shale, dark green grey, finely silty
hon carbonated - Phosphate - Laminated
foliation

Shale green-grey, silty, hard, platy
or ovoid - Non carbonated - Phosphate
covered with sandy overburden

Shale cdark green-grey - siliceous -
hard and cracky plates - I'ragments
involved 1n sandy eluvial deposit -
Phosphate - Glauconite - Brownish
macrospores

Shale dark green, si1lty, hard and
cracky plates - 'ragments involved 1in
sandy eluvial deposit - Phosphate -
jrown macrospores - Rusted glaucconite

Shale siliceous, greenish grev - Clau-
conite

Black shale, finely foliated, cirbo-
nated

Riding
Mountain

not made

3 / Section from Bairnie to Llk Ranch - Western border of Mountain Riding ~
Sheets Arden W = Clanwilliam I

Geological Sample Description

Formation

MF Microfauna
f Microfacies

J11 content
US Gal/Ton

245

246

247

Shale dark green -~ Possibility of Jaro-
si1te and Phosphate occurence

Shale light grey, cryptocristalline,
with very fine quartz, hard and
cracky plates - Nen carbonated, raich
1n organic matter - Rare phosphated
fragments - Radiolarite (%}

Shale light grey, siliceous, platy
Clay with phosphate content -
Glaucoenite

Riding
Mountain

1t

not made
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I 1
t
i . )
A Geolegical Sampie Descry tiu. Tor ~tior Are 011 cun ety
1 MF ¥ cre aura ) i
It Is 1 Tk‘n!
' f Microfacies B
t 4
1l 1
i i
i SZ 36% Silt arexllaceous, *arc, crock, - Fro m| Riding net q=ce
| spores - Glauconlte Mourtain "
I ]
W8z 370 Shale silty, ~ard, platy - Tron cop- " " !
Ir cretions - Mica ]
i
! i
]
IL=.-.'—"._.=_=_:_.=_._=_=_=_= ,,:_"_—_."_'_z_:_:_:_:_:_:_:_:_,:,_,:_:_:_::__:_:_:_:_:_:_:_:_:___::_._.'r_‘:_.J:_Z_ZL_.:-:_:—-'"- (
/ ACTC 5/ Section of Riding Village - Sreet Glenella W
“I_z_=_:..:_=_=_:._=_=_._=_=_:_:_:_:_:_:_:_:_:_:__:..:.__:_:_:_:_:_,:__:___:._:_r:_:_“_:_:_z_:_:_:r_:_:_:_:_z,:_;'l
g R - Age 01l contert
y N Ceological Sample Descrirtion formation MF Microfauna
1 US Gal/Ton!
J f Microfacies n
e 1
I |
; !
FoSZ 371 Shale, soft, yellow colered by iron Favel Turonian {(f) not nade
b oxyde - bioclastic banded - Incceramds i
1 f
W87 372 Brown limestone intercalation, broclas- " " " "
" tic intercalated in yellowish brown, "
" soft shale n
I i
l_"—'_._:_:_:_: _=*=_:_,:_:_:_=-=_=_:_:_:-=_=_:“:‘_2_:_=_=_=:_:_:_:._:..:_:,_:_,,:,_:._:.,,:...:_:_,A__._:,_:.,:_:_:”:_I
/ ACC 6/ Section 2 miles South of Kelwood ~ Sheet Glenella W from ton to bottom
Il_:_:_:_:_'—';_.=_=_,=_:_:_:_:_:_=_.=_..=_:_=_2_=..=.._=_=_:_-—_:_=_:_,:_:.,,:_:_:_:_:_:-:_:_:~t‘ _:_:_:_,:,..:_::4“:
) Asc F 011 contenty
A Geological Sample Description Fornation Ml Microfauna Sl
! ' i US Gal/Toni
h f Microfacies I
“i “'.
i
sz 249 Shale browm, carconated - Prisas of Tavel Turo-ian MF £,76 !
y Inoceramus - Abuadant Globigerines ]
" Odor of hydrocarbor - "Big Globigc- !
h rines" (Praeglobetrurcini ordinaria ]
i Subbotita) I
I
t
f SZ 375 Shale black, flaky - Pvritic ammo- Ashville traces i
0 nite - Megaspores -~ Small arenaceous [
i foraminifera J
! il
Sz 376 As above - Pyriiic nodule " " !
i !
|a3Z 248 Shale black, plastic, non carbonaled, " 0,8 i
" varved, yellow pellicule - 20 % of "
v quartz - Rare megaspores and small H
d [
H Arenaceous %
}—=—'—“—=_=_i:_._=_=_=_:_.:__,:_.,=,.=__=_=__=_=_.=_=_=_=_,,=__=_:__::__:_:_:_:,_:_:_.:_._.:_,=._=__=_=_=,_,:_:_:_:_:_:_:_:_
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Geological Sample Description

Formation

Section 1n the horthern vicinity of v tage - Sheet Glenella w

Age
MF Microfauna
f Microfacies

3-‘{; -4 -

reom top

(31l content |
US Gal/Ton

250

363

! 57 361

o 8Z 364 P

1 87 364 A

365

366

367

.

Shale black, grainuiar, carbonated,
odor of hydrocarbon - Jarosite
ceating and selenite crystals

Limestone brown, bioclastic, sandy,
large Inovceramus mould - Thickness
= 5 ¢m recurring in small ledges
perceptible in the morphology

Marl, yellowish grey, silty, folia-
ted, soft, Inoceramus prims - Abun-
dant Globigerines - Th = 15 cm
"Big Clobigerines'"~ {Praeglobotrun-
cana ordinaria subbotina)

Marl shammy grey, soft, layered -
Varves of some mm, carbonzted -
Inoceramus prims - Fish remains
(Vertebras, teeti, plates) "Big
Globrgerines"

Marl with abundant prims of Inoce-
ramus - Phosphated remains (teeth,
bones, fishes) Globigerines -

"Big Clobigerines" (Praeglobotruncana
ordinaria Subbotina)

Paper shale black, carbonated,
selenite crystals - Intercalationm
very thin of Lumachelles - Fish
bones

Marl rusty yellow, soft, banded,
abundant Inoceramus prisms

S1lty limestone with poecilitic
cement - Glauconite, phosphated
fragments - Rare remains of Tno-
ceramus - Pyrite - Lpidote

Shale black, non carbenated, soft
pitates of some mm thick -~ Jaro-

Ashville 7

Favel

Aghville

Favel

site coating - Incceramus prisms
"Big Globigerines" (Praeglobotrun-
cana ordinaria Sucbotina)

Turonian (f)

Turonian (M )

Turonian (f)

Turonian {(MF)

11,95 i

6,16




2-4-5 -

Age !

s MP Microfauna O1l contenc

N Geological Sample Description Fermation f Microtacies US Gal, Tom

i

i

SZ 360 Paper shale, black, soft, carbonaceous Favel 2,09 b

Lignite debris - Posgsibility of Jarosi- il

te - Rare quartz - Glauconite i

!

8Z 373 Shale black, carbonacecus, carbonated - " 1,2 "

Plastic folia - Possibility of gypsum "

and JarOgite "

H

SZ 374 Selenite crystals " i

0

I

i

[ = _:_:__:_:_:_:_:_:._.:_=,_:_:_=__=_:“:_:.—:_-’Z“=_=u=_=_$_$_=u=_=_-:_:_:._:_:_:_:EJ _2_:.‘:_:_:_2_1—-
/
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B/ Outside of the Reservation

T

These samples have been taken outside ol the Reservation in order to check the
beds hidden by overburden inside the Permit

- W _and S W Area of Dauphin

ditch Ashville Road near the intersection with Gilbert Plains Road (Lsd 1
14 - Twp 25 - Rge 21 - W P M) - from top to bottom

1 -~ W
Sec

Age
MF Microfauna
f Microfacies

0il content

Formation US Gal/Ton

Geological Sample Description

nSZ 217

! 87 218

WSz 224

Transition 3,03
Ashville

Favel

Shale black, limonitic surface, with
Inoceramus shells - Possibility of
Jarosite and Cypsum - 20 % of quartz

Shale black, Inoceramus prisms, vugs "

filled with Jarosite - Gypsum -
20 % of guartz

Bioclastic limestone - Inoceramus Turonian {(f)
prisms -~ Shell fragments of big Pele-

cypoda - Phosphited fragments -

2 - Section along the Thalweg locited S of Ashville Gilbert Plains Roads

section - Lsd 16 - Sec 11 - Twp 25 - Rge 21 W P M -

Age
MF Microfauna
f Microfacies

011 content

Geological Sample Description Formation US Gal/Ton

I
I
1
it
1

I SZ 219

1 82 220

221

1 SZ 222

Transition
Ashville
Favel

Shale black, more or less dense, platy
Carbonated spots - Bones remains -
Mica - 20 % of quartz - Megaspores -
Teeth and fish remains

5,36

Shale bjack, siley - slightly calca-
reous - Content Inoceramus pPrisms
Pyritic Megaspores - Teeth and {ish
remiins - Pyrite - Chalcopyrite

8,04

Shale black, plastic, smooth surface - Ashville 6,8
Carbonated spots (calecite) Possibility

of gypsum and Jarosite - 20 % of quartz

Shale black, laminated with limonitic Turonian (MF)
lands - White spots (calcareous) Fish
remalns - Possibility of Jarosite and
Gypsum - 20 % of quartz "Big Globigeri-
nes'" (Praeglobotruncana Ordinaria Sub-

botina)

4,02




— 34 - -

%

[

!
[ -] 1l
! t

¢§Z 223 Paper shale light grey brown - Yellow Ashville Turenian (MF) 1,34 ]
M coat - Microcrystals of Selenite - 1
’ Possibility of gypsum and Jarosite - 1
] 20 % quartz '

3 - Wilson river bridge on Ashville Road (Lsd 13, Sec 13, Twp 25, Rge 21 W P M)

e e T e T T e e e T T T 1 e T D L B e L S T S N e T R e T e T A e T e N e T e R e T N N T P S T e S e T e T a = - 1

h
b ME M Ag? 011 content)
'oON° Geological Sample Description Formation . M1z§;§32::: US Gal/Ton,)
- i
1]

b SZ 225 |Shale grey, laminated, silty, non Ashville 0 '
! carbonated - Megaspores - Small i
! Arenaceous I

87 226 Black shale with carbonated interca- " Turonian (f) ? /
lation , microcrystalline, bioclastic :

B e T - G P e — U O P U U — P — U s — DO — DI U — I, — 0 = I Y T

4 - Meander of the Wilson River S L (ilbert Plains Road (Lsd 14 - Sec 10 - Twp
25 -~ Rge 21 W P M)

! Age
! N*® Geological Sample Description Tormation MF Microfauna
! f Microfacies

|

011 conten#
us Gal/Toﬁ
It

t 82 227 | Shale black, carbonated, micaceous, Favel Turenian (MF) 5,76
i Inoceramus fragments, Globigerines "
i Fish remains - Phosphated fragments I
i Rare quartz - "Big Globigerines" I
f { Praeglobotruncana ordinaria Subbotina) I

| SZ 228 Shale black, carbonated - Fish remains " " {£) 6,7 "
i Globigerines - Rare guartz |

! 82 229 | Shale black - carbonated - Tnoceramus " " " 6,7 i
n Fish remains - Globigerines - Rare 0
h quartz |

! 82 230 | Shale dark grey - Carbonacecus - mi- " " " 4,55 1
! caceous 1n thick beds - rich in (MF X 1) "
' Inoceramus - Fish remains and organic il
! matter - Globigerineg - Rare quartz I
! "Big Globigerines" (Praeglobotruncana
! ordinarra Subbotina) i

8 5Z 231 | Shale black, carbeonated - Globigerines " Turontan (£f) 2,87
" Very thin bending of argirllaceous and {
! ferruginous bentonite - Rare quartz |




AT T RS, == ST,

A

4 -8 -

\id 7

.? 5 - Ditch along the track § of Spruce Creek - W border of Lsd 4 - Sec 3 - Twp
25 - Rge 20 W P M

W Age ]
i MF Miecrofauna Oal contentq
' Ne Geological Sample Description Formation US Gal/Ton

f Microfacies 1

! it

ISz 232 Stale dark brown, bentonitic, yellow Ashville ? ]
Jarosite coating 1t

6 - Meander of Vermilion River - Sheet Dauphin E - N E Corner of Lsd 3 - Sec 35
Twp 23 - Rge 20 W P M - I'rom top to bottom

Age It
o Ox1
N Geological Sample Description Formation |[MF Microfauna tl content

G
f Microfacies US G21/Ton ]

SZ 233 Shale brownish and rusty, limonitic Favel 3,48 1
coating, finely varved, slightly
carbonated - 10 % quartz - Teeth and
fish remains

SZ 234 Shale black thin bedded, plastic, " 8,31 i
slightly carbonated - 10 % quartz - t
Hydrocarbon odor - Selenite - Prisma- I
tic Inoceramus -~ Teeth and fish I
remains i

. SZ 235 Shale black, slightly carbonated, " 7,37
i fragments of Inoceramus, flaky -
Teeth and fish remains

| 82 236 Limestone crystalline, bioclastic, Turcnzan (f) I
Eish remains brown-red - Numerous il
Pelecypoda beds !

|
\ 57 237 Shale brown, carbenated, apundant " " (MF) t
prismatic Inoceramus, and numerous t
phosphated debris - Kaolinite ]
lamination -"'Big Globigerines" i
(Praeglobotruncana ordinaria Sub- t
botira) ;

57 238 Shale silty, black, slightly car- n " (M) 7,63 i
borated - granuiar weathering -~ i
White spots - 10 % guirtz - ]
Teeth and fish remains - Prismatic 1l
Inoceramus - "Big Globigerines" H




7 - Meander of the Vermiiion River - Sheet Dauphin E

23 - Twp 23 - Rge 20 W P M

e e T e T T T m T =

-~ S W Corner cf Lsd 15 - Sec

Age i
! . . ) 011 content
t N Geological Sample Description T'ormation MI" Microfauna US Gal/Toni
" f Microfacies !
i 4
0 I
i i
"\ sz 240 Shale black-foliated - carbonaceousg| Vermilion 0 "
| Non carbonated - Possibility of (Morden (s =3,5%) 1
:E Jarosite member ) i
i SZ 239 Shale bluish-grey varved, non " 0 E
i carbonated - Medium-bedded - (8 = 6,2 %) |
i Septaria intercalation - Pins "
i of Selenite - 20 % quartz - i
q Possibility of Jaros:ite |
i !
I_:_:_:_:_: e e R e e S S T e e e T L = :_.:_=_:_=_~:_=_=..=,.,=_.=_.,=...=_=_=_=_._=_=_=_=._=.|.1'.

8 - Meander of the Vermilion River - Sheet White Water Lake - Approx center of
Lsd 4, Sec 23, Tnp 23, Rge 20 W P M ~ from top to bottom
B e S e S e e e e e e T e e R e R e T D e e T T e R e R e e T e S T e R e T T D e R e T s C m E a t w T e T w T w Ta T o= o
\ N° Geol 5 | ] MF MIBE0 faune 011 content
" eological Sample Description Formation f Microfacies Us Gal/Tonq
] ’:
i [
| SZ 243 Shale brownish-grey, silty, very Vermilion | Turcnian (MF) 0,52 i
¢ foliated, carbonated, conchoidal River i
i fracture ~ Foraminifera and Radio- i
" laria - Possibility of Jarosite - )
|§ Prismatic Inoceramus - "Big Glo~ b
i bigerines" i
& 57 242 Paper shale grey - non carbonated Vermilion 0,52 ﬁ
J Limonitic colour - Black spots - River !
! Possibility of Jarosite - Selenite (Boyne 1
; crystals member ) E
i 87 241 Shale grey - carbonated - silty - 3,61 i
I Conchoidal fracture - White spots i
) Phosphated debris - Rich in n b
1
i organlic matter - Odor of hydrocar- N
It bon h
e e e, e T Y T T T A T e S R S R Tt T e T e = w=_] P S e R e T e T e T A R S T R e a T e T a T Tl
/



011 content

Ceological Sample Description ormation Mt Microfaura US Gal/Ton

f Microfacies

! S7 243
"I bis

Shale carbonated - Slab structure Vermilion Turonian (f) 7,5
White spots - Possibility of River
Jarosite - Rich in organic matter
and phosphated debris

1T -

Svan River Area 1in the bottom of the creek

Sheet Arran E - Approx center of Lsd 1, Sec 3, Twp 35, Rge 29 W P M

1 - Section Swan River Meander, from top to bottom

Age
Geological Sample Description Formation | MI Microfauna
f Microfacies

011 content
LS Gal/Ton

e e T e R e e S T TS =, = = =

4 S7 380

Timesteone argillaceous dark grey, Favel Tivrontan (£} MF 10,4
rectanguiar -labs, massive ({uesta)
Rich 1n Inoceramus - Abundint or-
ganlic matter - "Big Clobigerines"
(Praeglobotruncina ordinaria
Subbetinn)

Limestone argillaceous, grey, " Turori-~= (£ 7,77
maroon,debrig and white spots

Rich in organic matter - Odor of
o1l - Tnoceramus - Globigerines -
Gumbelines - Phosphate and spores

Tevel of white Rentonite and limo- "
nite spots (the bentonlte 1s due
to reworked volcanic ash)

Shale black, carbonated, hard - " Turconian (MF) 2,01
vellow coat - Gypsum - Pyrite - oo
Prismatic Inoceramus - "Big
Globigerines"
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CANADA
OIL SHALE MANITOBA
AQUITAINE RESERVATION N° 9 /
-------------------------- . ”
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- e we owm w

I - TIMING
The study of the outcrops inside the Area of the Aquitalne Reser-
vation n® 9 has been made during two field trips In addition, some sections

have been checked along the walls of the rejuvenated meanders of the creeks

1 - May 13 - 17, 1965 - Geological team Borocco - Tortochaux

a) Inside the Aquitaine Reservation

Section WE 5 miles from the Southern border of the Permit -
Ref ACC 2

b) Outside the Aquitaine Reservation

Parts of sections concerning the beds of the Ashville, Favel and
Vermilion Formations fellowing the creeks - SW of Dauphin - Ref BI 1,
2,3,4,5,6,7,8,9

2 ~ May 27 - June 1, 1965 - Geological team Bonafoux - Tortochaux

a) Inside the Aquitaine Reservation

- Examination of the exposures and picking of samples in the fol-
.: lowing areas  Minnedosa, Polonia, Elk Ranch and Kelwood - Ref ACC 1,
- ACC 3, ACC 4, ACC 5, ACC 6, ACC 7, ACC 8



1T -

wy

342

-~ On the jobsite, preparation of a drilling program to evaluate

the bituminous objectives

b} Outside the Reservatiocn

Examination and sampling of a section of the Favel Formation ~

Location Valley of the Swan River - Ref BII 1

MATIN RESULTS

The notes made during these twe trips may be summarized as follows

1) Very little significant exposures inside the Aquitaine Regervation

The overlaying siliceous shale of the Riding Mountain Formation hid
entirely the different strata of the Vermilion formation The trench of the
creeks has never reached the Boyne Member, neither the Morden Member nor the

top of the Favel

In the Northern part of the Permit -Kelwood vicinity- the ledge of
the carbonated shales bearing Inoceramus -Favel Formation- appears in the
landscape The surrounding formations show very little outcrops Only the
cuttings from the dug out may be sampled and studied - Ref Sect ACC 7,

ACC 8 and ACC 6 1In spite of the weathered cap and of forests, the layers of
the Riding Mountain Formation are easler for sampling However, it is not of

any interest since it 1s located at the top of kerabituminous objective

2} To the North of the Aquitaine Reservation, the meanders of the creeks

cutting through the Riding Mountain Formation have exposed certain beds of the
Vermilion, Favel and Ashville Formations However, the thickness of these
sections exceed scarcely 60 ft These exposures are composed of banks hard,
isolated, between which the correlations are- uneasy It is difficult to

establish a continuous vertical log with these erratic data

3) Lithologic characteristics of the Formations encountered

From the top to the bottom, the following sequences appear

Riding Mountain Formation light grey shale, silty and siliceous, ckavabl

in thin slates



Vermilion Formation

Pembina Member Shale dark grey to black, non calcareous, with

numerous bentonitic intercalations near the bottom

Boyne Member Shale dark grey, laminated, more or less carbonated,

marine deposit - Black specks - Thin bands of bentonite -
0 £ thick< 1 ft R T D WICKENDEN mentions, in some place "petro-
l1ferous shale” 1In the creek of Vermilion River, the shales seem

very poor in oil centent

Morden Member Shale black, speckled white, fish remains, carbo-

naceous, sulphur content, Septaria bands and limy intercalations -

Thick 2 to 3 inches, jarosite, iron oxyde - Bentonitic cluster

Favel Formation shale grey to dark grey, laminated, carbonated, specklec

with white - Cluster of hard beds of marine limestone bearing Inoceramus
(ledge) near the top - 5" thick < 3 ft - Fish remains brown red,
selenitic crystals, lignitic rare fragments ~ Bentonitic bands - Carbo-

nated shales, with white spots, are usually kerabituminous

Ashville Formation Shale grey, plastic, silty, micas and fine sandy

bands , generally non carbonated though it is possible to find some thin
platy calcareous beds 1" Rare fragments of Inoceramus - Gypsum, jaro-
site - Some shale beds of small thickness, at the top of the Ashville,
seem to be kerabituminous

The dip of these formations 1s at low angles -Probably <:1 grade

111 - LABORATORY ANALYSIS
The samples picked during the field trips have been sent to the

Research Center of SNPA in Pau (France)

Some studies, mentloned in the attached index, have been required
from these laboratories, in order to state more precisely the lithologic

nature of the fermations and the age of the microfauna contained in the

samples

Pau, January 28, 1966

F TORTOCHAUX



CANADA

OIL SHALE MANITOBA

AQUITAINE RESERVATION N 9

INDEX MAP SHOWING LOCATIONS OF SAMPLES,

DRILLING PROGRAM AND ORIENTATION OF FIELD SECTIONS

SCALE 1/50 000e

A - Inside AQUITAINE Reservation n° §

B - Outside of AQUITAINE Reservation SheeB'Dauphln and Arran

Symbals
r,/" L.ocation of the Field Section

<  Proposed Coredrills
SZ 240 Field Sample

o

3-fd
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List of samples taken during the field trips

CANADA

OIL SHALES MANITOBA

AQUITAINE RESERVATION N° g

A/ /Inside the Reservation or in the close vicinity /

1 - Vicinity of Minnedosa

52
SZ
57
5z

2 - Section W.E, through the Southern part of the

351
352
353
354

sheet Clanwilliam Ww

N of Rossburn Junction

82
52
52
5Z
SZ
YA

3 - Section from Birnie to Elk Ranch - Western Border of Mountain Riding

355
356
357
358
244
359

Sheets

52
5Z
SZ

245
246
247

Sheets

( Clanwilliam W
( 1" 1] E
( Arden W

( Arden W
( Clanwilliam E

Permit, from Minnedosa to the
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Saction of Polonia Hillock - Sheet Clan William E,

From W to E
SZ 369
SZ 370
Section $ E of Riding Village - Sheet Glenella W

sz 371
Sz 372

Section 2 miles South of Kelwood - Sheet Glenella W

From top to bottom

SZ 249
SZ 375
SZ 376
SZ 248

i-2 = 2 =

7 _ Section 1n the Northern vicinity of Kelwood Village - Sheet Glenella W

From top to bottom

52 250
SZ 363
SZ 362
SZ 361
52 364 B
52 364 A
SZ 365
SZ 366
SZ 367

8 - Section from the S E to Kelwood Village

From teop to bottom

SZ 360
SZ 373
82 374



t Jw2 = 3 -

B/ /Outside of the Reservation/

These samples have been taken outside of the Reservation in order
to check the beds hidden by overburden inside the Permit

- W and S W Area of Dauphin

1 - W ditch Ashville Road near the intersection with Gilbert Plains Road

Lsd 1 - Sec, 14 -~ Twp 25 - Rge 21 W PM

From top to bottom

52 217
52 218
SZ 224

2 - Sectlon along the thalweg located 5 of Ashville - Gilbert Plains roads inter-
section

Lsd 16 -~ Sec 11 -~ Twp 25 - Rge 21 W PM
From top to bottom

SZ 219
SZ 220
SZ 221
SZ 222
SZ 223

3 - Wilson River bridge on Ashville Road Lsd 13 - Sec 13 ~ Twp 25 - Rge 21 W PM

SZ 225
SZ 226

4 - Meander of the Wilson River - S.E Gilbert Plains Road - Lsd 14 - Sec 10 -
Twp 25 - Rge 21 W PM

From top to bottom

sz 227
52 228
SZ 229
5z 230
§Z 231

5 - Ditch along the Track - § of Spruce Creek - W border of Lsd 4 - Sec 3 -
Twp 25 - Rge 20

Sz 232




- 2.2 -4 =

- v lk’“,_,")
&
of
hY

. 6 — Meander of the Vermilion River - Sheet Dauphin E - N,E, corner - Lsd 3 - Sec

35 - 1 23 - R 20 W_PM
vP %rom %%p to bottom

Sz 233
SZ 234
82 235
SZ 236
SZ 237
SZ 238

7 ~ Meander of the Vermilion Riyer - Sheet Dauphin E - 5 W, corner of Lsd 15 -
Sec 23 - Twp 23 - Rge 20 11 PM

From top to bottom

SZ 240
SZ 239

8 - Meander of the Vermilion River - Sheet White Water Lake E
Approx center of Lsd 4 - Sec 23 - Twp 23 - Rge 20 W PM

From top to bottom

SZ 243
SZ 242
5Z 241
% - In the bottom of the Creek - Sheet Dauphin E

SZ 243 bis

~ Swan River Area - In the bottom of the Creek - Sheet Arran E.

Approx center of isd 1 - Sec, 3 - Twp 35 - Rge 29 - WP M
Section Swan River Meander, from top to bottom

sz 381
8Z 380
sZ 379
SZ 378
December 17, 1965

F  TORTOCHAUX
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CANADA
OIL SHALES MANITOBA
- !
AQUITA'NE RESERVATION N9 Thees frac Sheel o
DRILLING_PROGRAM |
BORE HOLE LOCATION 2
_ o
S 20
SCALE 1/250000 o g
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3) Relation between Corbonate rates snd Jerosema content :

The apec<led shale dardi-grey coloured and the carbonated s.cly anterce-
lation acen to be the most favourablo horizons for bearing, kerosene to ithe exception

of purc bioclastic marine limestone.

4) ‘ge .

“he samplos pireged up e the Verralion Formation ,  tne Favel Formation
ke top of ‘shvaille Formation anl oz which tne stunies have been carricd out nay
be locoted 1n tne Upper Cretaceous - Turomian. The identification of “racslopotrun-
cana o_ulnaria = Subbotina observed on the than sections is determirant regarding

the carooansiratigraphy.

IT - DRILLO D PROGRAN

The Kerabiturunous beds of tas Vermiliom and Favel Fornxtaons are Jene-
rall, aidden by overburden ahd soils. Ir the creess, the rejuvziatior of the
nézaders raves sometimes small exposures, 20-30 £t thack. Put Hhese outcrops are
unfortunaicly 1colated and make wneasy thear location in a vertical .tratigrapie

colurm,

de mcomand a drillang program incleing 7 corc holes for ciecking the
possibility of I"erabifwnaous beds. Bach hole may start in #e 511ty ord siliceous
shales of the :ountain Riding Formation, that overlsy the bituminous objective.
The purpose of the drillang campaign 1s to obtain representative core sarmles of
the lover members of the Verrnlion Formation, the Favel Formation ang tlc top of
the ashinlle Formation., Locations and Characteristice of ihose holes arc mentioned
on the plates ard maps accompanyan; the report. Toe locations of bore lholes have
been chooen on tre erown rghts area.

Pau, Jemuary 26, 10065
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countoin Micar~ Yormaiion

F1lty end siliceous snale no oil content

e

(Crmrirol Javer Formation

oyT o cober
Jone shely bands nth rdate specks ore slishtl: lorabztiozinous in the

cree's of Verulion liver.
0,52 {011 Content { 3.61 J$ Gal/ton.

. crden ' enber

T e geetion of the ~eamter campled 1 the JVermilaon Raver i1s rach an

corhozecous raticr, The yield of sulphur obtained reaches 6 ..,

Iu spite of mhe low 01l valae obtoaned from field samples, in Agui-
toane Vegervation avea, this formation appears as the best objective. The shaleg

speciiled witrn vhrte have comnonly a high content in orgamac matter.

The average of the oal yield mnde on the ganples packea up on the
weatrored outerops reaches 6 US Gal/ton with same picks of 10 Us Gel/t. The
wator contont of the field samples is 30 US Cal/t. itk o maxamm of 72 US Gal/ton

aovalle Normation

<one than irtercoiations of snales located to the top of ‘shville
oo, be considered kerapituwninous. The average oil Figher i(ssay cones, around

5 U, 5al/ton.

2) Inogohoted debris and Fash Pomains Contont ¢

".\

The beds of the Pavel Formation,that include several inicreclations of
acrine lirectone with Inocerames, display frequent bonas rich in Zish reomoins and

pnospboted cebras
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5w FINAL SSTILATICN - DRILLTGG PROGEY

.

I - 75,0 3377 <3TTCH

Te studzies carried out on the o1l cnales ansuide aond ooicude ine

Rege=vation n® 9 bring to the following conclusions 3

) G2l Phelds - Yater and Sulphur Contont

The best 01l grade checked on the field samples has _aven 1,72 U5
Gal/ton. It concerns the sample numbered S 250, a little weatherec, picked up
on the cuttings from a dug out locatec to 2 nales - . . of elwoce . .las
brtuminous shale 18 aade by & elay rich in orgame matier s.th pz.he Forcim-
fera and phosplated debris content. fccording to litnologac foeaes, lixs comple
pay be locaicd 1m %he apper beds of the Favel. Due to ithe argillaccous sandy
overbvurden, no precision may be brougat on tne seguence ana the thiciness of
that keraoituminous isolated materzal.

e different results of the o1l analysis =ade on wne sacples parcked
up 10 t.c cuitaine Peservatiom and in tne vicimity may be tnercfore coniccbed with

the formations ¢

oo/
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OTL GHALLD 1ATTITOBA

ATUTC 110 SRVATTION 10 9 and NHeaghbouripg Area

011 content Lvaluation by Fisher sssays

Proccsg.
ficher wwoeys in accordance ath the darections nrecorased in L e “.I. n® 4477

of tno US Tur. . of [ires.

Resultg
T.e o1l cortonts ars -asured on tue dry comples.
Tha reosults are exzressed
C1l 1 U3 Cal and liters/metric tor
- Intor US Cal /metric ton and ;> 1a weisht

Sulptur ¢ 9 oan veight.
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Se Mo Xa fa
Pau, JuiUARY 19 - 1966

A DIVISION J.T 707700
“'*._' 5/SB = nd 66/11C

CATADA

QIT, “TATE 1.1IT0BA

VATION 0o 9 end lleighbourins irea

o 4aT BIL ARSI

Iitoloieal sxeranotion and Delerminotion of Faeld sanples -uper

COOUS 24,6.

fequogt n® 102 25.8.1965

From + R. SLIOY and J. AUBURT C,P.F. 24
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V- LITIOLCGICAL DIV.PY I IO

i = Radang » ouatoan Formation -

33 246 = Clay rich an organie aatier 3 rore poosnhatic Jebris and

sore Rodioloria ? debrital - Quartz ¢ rare (Size 50 M

IT — Vermlion Raver Fornation -

Boyne umember - 52 241 @ Clay rich in orgonie 22tter, hosphatic

.cbris,.

111 - Javel Formation —

o) Grodationnal zone s Aghville - Favel ¢

L4 2.6 = Vormlion Daver
Brogperate 1ath poikillitic-tezture, ver; rich in Lioceramia
rrigns, fibrous frogmonts of lamellibreonches and phosphatic dobrais

(vuahllite) belongang to fish (ocsicles).

S22 5TV = 72 : Biomcraites simlar to the above vt imtront
snaritie cerent,

Inoceranus prisms

Fibrous mollese testo

Thosphatea (fish) and abundant organic mattor.

b) Favel bage .

S, 36, Bromerite cimilar to the above but with lorgo
Clobegcrina. rhosphated debris are atall preseat {no weiraiel) .
34 365 ~ Veory large Inoceramus debris.
3% 250 = fiar}l = Vory rich in orgomic natter waith o
nocoratusg prins
Flobigerina -~ Gumbeling
/. Phosphated Debrais - Spots of organac metter.

ao-/'oc
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J0, = It must be noted that the "white specks” refered te i1n tac report,
tally wath the Globigerina whops chorbers are falled fenerally by a
celerte menoervstal sionding out on the dark orgame—cle, beckzround of
t. e rock, In these bitumiaous clsyo, the carbonated fraction is found
gxclusively in the organisns.

¢) leor Aghville top °
3% 276 = B.osparmte slirogst wvith debris of Incceramus.

Sone fraggents of fibrous tests of lomellaibraonche.

Very etundant phosthztes - Orgonic mattor.

d} Favel

32 224 - com~marable in every respeet to 32 226
wi 240 « Clay lamanated - very rich in orgarmae mesier Cumbelina
Clobagering - Inoceramus.

Phogrhated fish debris,

24 381 - 3wan Raver ccction. -
Cualor elay, ever phogphated wath the same winte specks due to
Globi~erina and more generclly to limy orgamic debris.

IV - Anhwville Formation -

S 266 = Sandy linestene wath poakillibi¢oceneni , <ncll amjular
worts § glaucoaite, Thesphatic debris.

Here s Inoceramus frogmeonts.

¥ = Jraft sorple ~ Silurenn goe -

e

55 368 - “aveatone - {Sparite rocrystallised, ealibrated srain sige,
around 75 'ﬂ) tietenorphic,

P WP = Samples 87 243 bis (ref, : J. STIVIUX'S work on clag ) and

e Y

T2 241 groe centical.

Both ore clay richin microfauna with phosphatic debrig (Gumbelina
wd Globagorina).

svefaee
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Se 566 differs from all otner samples recarding 18 detritel and glau-

comitio charactor. Inoceramus prisms and phogphates bein; cver pregent.

CrimRAL COUCTUSION - Almost all of these samrlos c.o oc¢ clagsified
under two leading facirea ¢

1) -~ Dioelagtic lirestone more or less enariiac wilo occasionally

very abundant Inoceramis Prisms, {1brous test, debris of lerie lonellie
branohs, prosphated debric of fishes, sometimes «hen tre Iincstons gots

less detrital some plobagorina o7l

These sarples belosg to the Fevel, to 1ta base, So t'c¢ 1 msition

sone ond are rambered 3o 224 = LdD - B3 - 365 - 371,

2} = Tho crgno-clayoy facies is mainly a foramnifore focies
(1. rre Globigerina, Cumeclina cavging toe white spots observeld on tne
roci). The Inocerarus DILMIS are scarce whilst phosphated ceurie ond
orronic matter abund,

Thus are somples n® 3% 2,0 — 249 = 3€1 which belong, clso to the

Favel or to its base.

3) - 57 241 1s conspicuous vy the presenco of very T.ne dotrital
naterial, the csircordinery abundance of orgnmae mattor ard the aboenco

of Toraminifera. It belongs to the Boyne Ferber of Ver rlaon Torotion.

57 246 ~ bolongo to the 'ocuntoan Rading Foractron. It 18 &
crypto cristeliine clay vith rare prosphated dobris, lraiolaria and
sone very Ilne guortd.

1

i
87 366 = Sandy limectone with poilkallatie crleric cenent and

slouconite. Phosphated natter and scarce Ilaccergmas prioiio = Pyrute
Zpidote.

aohwville Formotion,
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Ganorel eacri - 8 of the 13 sanples edaaned con il 1.0 8ize

Mloszoerina (= rroeslobotmacans orcanaria (SUBDOTINA) a £ rorasn choracter.

Jotoslod Zxardvic faon .

%G hrregn aad very ocoreephosohoted louris (senie)

o7 et Vory claicotly 1cocoous sanle, as phosyl rle. wouras,

looirerna anand-nt ot thas lovel.

?‘—i
¥
L
[n3
2

(720 mag ocpotioe
(ilrcocecus shrile

N A
Inoce:z QarTig TIoNS
maao.t T raeclobotruncans, oraianario (SUeDCIly )
“u beling ste GCTCE.
Tue 00 Gcme as obove Tesc clear
O 25( + Prova s .ale, ~owrdont Inccorarms prisns oo Y. erous
oteophated Gebris.

Fraeslobotruneans orcicaria {roguent.
L5 245 ¢ Brown chale, agglutined ‘oramimfera arong vhich 3
Sath,slphon ap

Y Trochamuing Bl
Yory T.re -rasclobotruncona ordinaria. (SUBTOTL )
L0 247 Brown onole with Inoccoromms Prisrg

wmdant Pracrlobotruncons ordinaria {SURUIL )
Gurbelina sn,

g 025 tile Doraminaferd,

3. 356 1o Foramanifera.

3o 362 1 Shale wath abunuant Inocerammis prisms.

t
-’ Apundent Proeglobotruncara orcinaria { S LT ')
sedbercella sp.
Gunbolina gp.
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. W e (1
L 0y

34 g64 @ Sanle wiih abunwnt Inoceramis [riota,

£.6h teeth and bones).

1
P.0S D2

Tveg end iraeslobotruncena ordinaria (SUSROTIL )

Hostrrerinella aff, sanplex,
Cumbelina ap.
3Z 365 & Abundont Inocerarus nrisms.
32 2C1 ¢ Inoceraius Drasos.
Sbandant Froeglobotraucan: ordinoris (

w e e g
L

et L

ved vobris

R
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E/SB = no 66/141

P, JAUARY 19 = 1466
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OIL &8I0 J& I AUTT0BA

AOJT A THT P L AVASION 10 9 and lorzroouriss area

Coject, Shdy on the clays of Lorabituminous ocds and enclosing
Upper retaceous WO,

formations -

Jeauwest n® 105 ray 234 1965

Sron .o Jo STIVAUR and LG, SuBRCT,
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STOTC O O ATI0N -

S P =27 - rerio b
roatcoriiloate t Treuo raant ¢los elomonts togotacr wiin a

- osunote (o8 10 Sw O S)=  fes.ore quortz content for this formation : 10 7

s 001 %0 L50 els sewrcls alike to those of 52 2¢6 - 27 that is

o sy ¢ orevo anent porwarillosite oloa, atn a phosphate.

SO INEOT PIVOR SQR. JTION - .

- oraon 7o per

- 30 2,0 = 240 = Guordz 20, -~ Jarcsite soscible - Culorite 30 7
onttorallo ate 30, < cbout 10 1llite - roatmorillomte.

- Boyg  gnoer !

- 57 241 = 242 = uartz 5. - Caleite disappears t >0 presont
i n® 2. 041 2ad noso in n® 52 2.2 bst hore Jarosite pooslble.

Chlor=io 15 . *vaces of 1aod layer 1llite - oontorillonate
ootmozillonite predorumnont,
-

= A TR+ 7T
TR RTON -

"3 077 w 2% - wcris low, £ ., but Mgh carvonate contead. (eolerte
GO ).

Clgy minerals & ~rices of cnlorate, 10 to 20 ‘. aliite-mentmoriliom~
te, 90 ‘v montmorilionite. °resence of a mineral in 52 2.8 and 229 winch is o hy-
drated phosphate of X, Ca, Al.

- 37 2,5 to 238 , Averoge quartz content 10 ,» - Average .
Limestone (10 ¢ calerte), becoming very asbundant in n® S5 236 (90 ) and less
abun g 1n 87 237 (400).

Chlorrte 50/50 , Traces of mixed-laver iilite-montmorillonite.
Commlorent montrorillionite,

3% 2.9 ¢ highly carbonated : 60 ' cilexte = poor in guartz 5 7.

e oS e

Jlcy componenta ¢ ¢nlorite, montmorillonmaite
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1llite - montmorillonite.

57 360 3 Jarcsate poasible with 5 .- Ouartz and 30 * calcite.

(loy components ¢ redominont cnlorite ond noatvorillonite slaght
mised-layer 1llate ~ 1o faorullonsite conteniis.

o 61 = Doleute 50 - Tmartz 10 aldernating hiZtly colcereous
bous = Jo O, co-cote anove LU .

o do.ate o7 45 O, pa.ee loyer i1llite - montmerilionzie 10 ,- to
i3 = Lewfrneor 2oriwsillo nte,

o7 I - 76 - tmartz 10 . Jeries commencing by o cartoroted bed:
G5, coleate for &L 271 = 72 nuw upsvn aud Jerosite possible , nresenca.of
~yrowe an S0 L76.

Crlorite 40 /., montworillonite with traces of the 1. eu~loyer
11lite - montmorillonite.

5o 717 = JB1 - martz 5 colerte 65

54 S50 undosable,
“ontmorillozite and presence of wneral ¢ hyurated pnospaate of X,

Ja, Al o2 20 and «29 ate 1centical to rbove.

AT T PO TI00 e

J.o277 to 27t v rere arorhs content, 13 to 80 3 calcite pre-

o

gert, J4roun ond Jorosite possible, Jorosite being o dounle sulfote of U and Fa.
0l macrals orlorite 25  axed-loyser illite rotimorillorate
2L e menddorailonite 50
N e wrrts 20 .
Jlo,s ¢ loiete Q0 v rortwmorillocate 703 toget or 1tn the s Gl
la,er 1llite - rontmorillonita.

¢

P50 ¢ worase wvords coutbit 107 o roona

tes 3 orleate 18 L
Joruslte jocraiblo,

Crdlorate 03 7, ront-oralloncte 75, itroce of itne mi.ed-lojer
1hlite= ontmorillior.te.

Gu oot 2 1otz L0 cllezte 10 Jorosite pospsiole.

Crlorite 40 ‘., t. remoinder .. 2d-leyer 1lirte-oo ~torillomte

E

oo ot orallonaite,

sre’ nns
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excent for 52

lonite (20 to

slisht troce

A (a2 “f

Samples lackinz craterse [or thear classification.

.

Su 2421 to 226 . DPavel © Jear shville Ton,

Quartz {weak) Averaje 10 -. Larortant caleareous beds (75 Calcite)
225,

Clay minerals , 1u to 15 - cnlorite, mixed-leyer 11lite - -ontmoril-
25 .), maln comrone £ . montmorillomte,

54 232 ¢ Ashvilie,

Guartz 10 s Jarosifte oresent.

Calormte 20 -~ montrorilliomte 80 %, :1llite (traces”)

31 245 and 243 big . vermlion or Riding .ounbain °

Quartz 10 ') Jarosate nossible

Inriement in Carvonates : cilexte 56 . = Rich in montmorillonate,
of chlorite and of the mixed-layer 1’lite - montmorillonate,

54 245 ¢ Pormation as above. . ,
Juartz 10 ; - Predominant montmorillonite;presence of a phosnmnate.

S% 268 = 369 = 370 3 Stlurian - Draft's overlan.

Quartz 10 .. 15 82 359 and 370 - Calcarsous bed : 0 . 1n n® 37 »68

Clay ~anerals * “redominant montmorillonite with a phosphate,
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CANADA

0OIL SHALE MANITOBA

AQUITAINE RESERVATION N°® 9

-~ GEOCHEMICAT EXAMINATION - CONCLUSIONS

Ref Request n” 103 of May 23th, 1965

The deposit conditions of these bituminous peds can only be
connected with an euxenic and reducing environment

This brings to mind, but on a larger scale, the deposit
conditions of the "Kupferschiefer"

One can thus 1magine a shallow basin, partly and perlodlcali&
cut from tne sea

In this pre-basin, water was constantly renewed by i1ngression
of sea waters carrying with them their fauna and flora

The reducing environment of this basin developing an unfavorable
medium for the marine biotopes, these are rapidly destroyed

Tt 18 normal that under such conditions, an adapted biotope-
should thrive on the remnants of the original marine biotopes Thus the
accumulation of organic matter finds here an extremely favorable environ-
ment

In such a reducing environment, kaolinite 1s ever present
(neoformation) It should be traced {even in small percentages) 1in the
argillaceous stage along with sea clay (interstratified 1ilite, montmoril-
lonite, chlorite)

[\,
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In all the samples examined, we have never encountered any
kaolinite Consequently, an actual pedolegical action may be contemplated
This action reaching the surface sections would bring about a
hydrolysis of philosilicates, the enrichment in silica and sesquioxydes,
determining the format:ion of an excess of montmorillonite and of 1llite-
montmoriilonite

During this action, the sulphides shift to sulphates {(gypsum -
porosity) and iron oxydes may be generated

This should also entall organic —atter to go 1into solution, in
the form . namely of a silico-organic complex, with wash-away losses,
especially when the subjacent 1s not clayed In the same way, part of the
organic matter may oxydize and thus be lost

It may therefore be expected that the content in organlc matter
and consequently the o1l output of these formations will be higher than at
the surface provided am overlay of 20 or 30 = protects taem from the
effects of pedogenesis

J STEVAUX
Geochemistry - CRP/SNPA
Pau



Jé-3-c-2

CANADA

OtL SHALE MANITOBA

OUTSIDE OF AQUITAINE RESERVATION N°9

-B.[.8 -

SECTION OF THE MEANDER OF THE VERMILION RIVER

Approx. center of Lsd4-Sec23-Twp23-Rge 20WPM

Sheet WHITE WATER LAKE.E.

Scale 1/100

£ [ b A
5 Thick- | o6 LITHOLOGY (Visual examination )
[ Ne |m|tt
5; 010 — . —
43 T Shale grev, silty, nou carbonated, very lissile; Jurosite stained.
11 T
24 T LT
310
4
-15
5
64.20
[+ A K0 74
wi g
z [ 25 ?
xlo 8- .
£
@
o 8430
=
[®] 101 '
~ L35
z 11'
[+ 4
ul
> 12".40
134
rn
L 45
14
7 15
242 50] Fe — Paper shale grey, non carbonated - ™ black specks " - Film of limonite,
_ jarosite, and small crystals of selenite.
o 16 - -
= 55 —d_—-
z‘ 241 | 47 - . Shale greyv, silty. carbonated - odor of hydrocarhon - small white specks -
o Fish remains,
184
50
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CANADA

OIL SHALE MANITOBA

QUTSIDE OF AQUITAINE RESERVATION N°®8

-B.16 -

SECTION OF THE MEANDER OF THE VERMILION RIVER

N.E Corner of Lsd3.5ec35.Twp23.Rg20 WPM

Sheet DAUPHIN. E.

Scale 1/100

;1 pbl .
g E Sample Thick- | 56 LITHOLOGY (Visuval examination}
sz 00"
‘6o Drift.
14 4_ L
233 L 5 —Ee# Shale hrownish and rusty, carbonated. limonitic coating, fincly varved,
e _—_ Shale black, thin lamination , <arbonated, sticky,odor of
— Fa— hvdrocarhon - Selenite.
3-+10|—_~
234 ST .
—— Shale black, non carbonated, [aliated weatbering = Fragmuents of
235 — |o s 2
o e — Iqoceramus. . -
__J L Limestone, crptaliine, bioclastic, brown - red fish renaing.
w 236 | s
- B- m— e O
uq_ 237 parivwivim Shale dark grey, carbonated. white fragments of bivalves, bands of
I==Fe—{F kaolinile - white specks - Pish remains.
6*--2029_@ b
S -Fe e
238 : o ®
b | Bage = Shale black, silty, cracky, carbonated, white specks, granular weathering,

b= bentonite

K
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