The Turner Valley structure -
100 years of lessons
An old field teaching new tricks

Paul A. MacKay
Shale Petroleum Ltd.




Turner Valley Structure

* R.G. McConnell (early 1880°s)

» Noted a reverse in dips along the
Sheep River

* W.S. Herron (~1912)
» Sampled gas seeps and determined
that it was not ‘swamp gas’

i %’i&wmer Valley

*A.W. Dingman (1913-1914) e K
» drilled first well (discovery) A

- D.B. Dowling (1914)

* first geologic map of the ‘Sheep River
Oil and Gas Field’

 S.E. Slipper (1921)

Turner Valley

*Remapped the Sheep River Oil and Field
Gas Field ——
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OVERTHRUST SHEET *

ALBERTA  SYNCLINE

Link and Moore, 1934 i
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F16. 2.—Cross section along Sheep River showing relationship of Turner Valley, Inner Foothills, and Alberta syncline. Truncated limestone fold or “roots’ from which Turner
Valley limestone was torn may lie farther west than indicated in this cross section. Note several overthrust sheets and warping or folding of major sole faults.
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Interpretations
* Decapitated Anticline

SEA |
LEVEL

» East dips at foreland edge of deformed |z .2 !

T JUMPINGPOUND UPLIFT

.
-10000  5r qusweR wvaLLer.

Hume, 1940

LEGEND

P = PASKAPDO

B-E = BEARPAW 8 EOMONTON
BR = BELLY RIVER (BRAZEAu)
UA = UPAER ALBERTA

G = CARDIUN 8. 8.

LA = LOWE# ALBEATA

8 = BLAIRMORE

K-F = KQOTENAY & FEANIE
FL = PALEQIOIC LS.

» Tower Anticline inferred by Hume
(1940)

IT 13 BELIEVED THIS SURIED I-LS. 508

belt pose a problem o L
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BROWN CGONS. | SHELL 4-24) (PROJECTED)

WP B.R. 2
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/;‘é:,;gi' TOWERS ANTICLINE 7 o,
/@}/ STRUGTURE LARGELY HYPo- ~ oo,

THETICAL BUT THOUGHT To
BE ANTICLINAL. MAY BE
MODIFIED BY FAULTS NOT
AT PRESENT KNOWN,

CROSS-SECTION
THROUGH

JUMPINGPOUND STRUCTURE
KQR, B VERT. SCALE N MILES

o I MILE
— 1}

BY &. 5. HUME, G.5. 5 1940
(PRIOR TO SMELL OIL CO. DEEP DRILLING)




to be pre-thrusting
explain:

In Turner Valley Structure
ter in Highwood Structure

HIGHWOOD
UPLIFT AREA

TURNER
VALLEY

ALBERTA
SYNCLINE

C STAGE T
— (JURASSIC TIME OR EARLIER)

PALEOQOZOIC L. 5.

T STAGE I
(PRE-FOOTHILLE FOLDING
a FAULTING)

. STAGE IO

(PRESENT)

EXPLANATION

POROUS SECTION
OfL 8 GAS

WATER

Link and Moore, 1934
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SECTION B-B'
TJURNER VALLEY FIELD,

Gallup, 1948
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M. Jabbour et al. / Journal of Structural Geology 42 (2012) 212—226

Sea level |

-1000

D Tertiary - Upper Cretaceous - Lower Cretaceous - Jurassic - Mississippian

Fig. 5. Cross-sections through the Turner valley antidine, Alberta Foothills (modified from Gallup (1954) and Mitra (1990)). In the cross-section (a), the ramp and interlimb angles
are 20° and 95°, respectively. Using these parameters, Eq. (10) gives a thickness ratio of 1.59 for the Jurassic layers, in agreement with the 15 value measured in the forelimb. Along
the second profile (b), the thickness of the Jurassic layers remains nearly constant (T; = 1) for ramp and interlimb angles of 28° and 72°, respectively. This is also in agreement with
our calculation showing a thickness ratio of 0.98 in the forelimb.
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Tutner Valley
sole fault

X

Modit ed atrer Fos 1959

LEGEND
T Tertiory

UC Upper Creracesus

LC Lower Cretoceous
J Jurassic
M Mississippian
FIG. 9.—West-east cross section through Turner Valley structure, interpretation involving folded faults, J ones, 1 9 7 1




Triangle Zones — Wedge Tectonics

£ Upper petachment

Jones, 1982

Initial Stage

— 3 Stage 1

A : Stage 2

Charlesworth and Gagnon, 1985
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LOWER ALBERTA
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PALECZOIC LS.

ALTERNATIVE INTERPRETATION

COALSPUR STRUCTURE

HOR. & VERT. SCALE IN MILES

o i MILE
| §

THEO A. LINK, 1947
T~~SEISMIC REFLEGCTIONS




| 21 _ i 2 _ 1 T18 s
- w pm w = e w P o
w i ° @ w 4 0
m - .ﬂv
.M & "
LD L2 | i d _
= LS F g b beh
0N o © = Eox i % | &
e ¢ % 3 e : Hitynats
B S 2 +org i
R SNV S g1 # ale M E e umﬂ.;fﬁwn @
Wl § EAth 1 heCigta
0 Y _“u_T + Lo wm“oM 1413 ﬁf Y =
e - - = > [i=3 =
= .:¢ = N um% ° * m.ﬁWoﬁwﬁ. b y > )
g T ? : Wuwwmmm.a o e
& R=3 w - & ¢ ﬁ@ Io wxm_.”..poﬂ ow.f.&.o.p - qw .. o - {1 "
S o & : o . f I
= s B 1 & |
I N TR e | |
- o . oe I
ke + P _ & & ! -
o) -~ § %o. B + & =
vl ey FuE k- p) % S | -
# ° Q%uw mwﬁ . * KO Tl
) o
- RN %, 4 2|
o Y eE O - S
ST ER R o g AR
& s4u 2. ou o & ) ¥ |
8 M 4 e | R - |'® | ®
) Dy S |
7,
AN @
5 19 % § |
_ \ @
- | ér Yo s o —
m & WW Fo =3 .nm¢
1 I ||
[ *

Black Diamgnd

%
4}

»
5y
=
f=]

Wi

Longvie

Millarville




6-19-19-3W5M

CROSS-SECTION
X-X"
Turner Valley

MacKay, 1991




Vertical cross-section X-X' Turner Valley

cinanm

Upper Cretaceous ] EH Venice‘lntj:::?m&on X-X'
Belly River Formation

B8 \apiabi Formation

éa Cardium Formation

Blackstone Formation
Jurassic/Lower Cretaceous

Mississippian Restoraton step 1

Devonian

TVT Tumer Valley Thrust

OT Outwest Thrust

UD Upper Detachment

RUD Relic Upper Detachment

Restoration step 4

_.lopography .

Turner Valley




TURNER VALLEY
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Anisotropy favours one
sided failure A
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Turner Valley - Hz wells
production vs lateral distance
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does not

overly
previous water

Water to Oil Ratio
Av. Day Prod Rate
Turner Valley - Rundle Pool

Frequency

50% =0.75




Conceptual View of a

Fractured Reservoir
Plan View
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Doubtless many additional questions will arise in the minds of those con-
tinuing this research. Whether we shall be able to find all the answers, or enough
answers to formulate guiding principles in the search for new fields, remains for

the future, but in the writer's opinion the possible economic value of further
inquiry certainly would justify the effort required for intensive research.




