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Abstract

Horizontal well technology has made the State A Marker a viable target for oil production in
southeast Saskatchewan. The reservoir is a porous microcrystalline dolomite facies within the
State A Marker. The productive interval is locally referred to as the “Frobisher Marly”. The play
has not been mapped regionally to date and the upside potential of the oil-producing interval has
not been evaluated.

The State A Marker was deposited as a Highstand Systems Tract on top of the Frobisher Vuggy
Sequence Boundary. Hydrocarbons are trapped laterally by a stratigraphic facies change and
vertically by evaporites of the Frobisher Evaporite Marine Regression.

This core display will evaluate the depositional environment , facies distribution, reservoir quality
and trapping potential of this resource.

Introduction

We consider the dolomitized mudstone at the base of the State A Marker to have upside potential
as a secondary Mississippian horizontal oil producing interval. This core display was originally
intended to compare cores from the State A at Steelman (east) and the north end of Weyburn at
Ralph Pool (west). However, the State A is in the argillaceous facies at Ralph and is tight . The
Ralph cores do have potential in the basal Midale Beds here.

We see a need for further facies mapping of the State A in order to delineate the upside potential
of the reservoir regionally. Our main purpose of this core presentation is to alert Geologists to the
upside potential of this horizon.

The underlying Frobisher Vuggy porosity represents sedimentation on a large carbonate platform
within the epeiric sea of the Williston Basin. The State A Beds represent a Highstand Systems
Tract which were deposited during an initial marine transgression and subsequent regression.
There is a hiatus between the Frobisher Vuggy and State A cycles. Several cores have an
organic—rich lense which marks this hiatus (see core photos). The State A Highstand Systems

What's Next? Where is Our Industry Heading? 624



2006 CSPG - CSEG - CWLS Convention

Tract grades laterally from a nodular chicken-wire sabhka anhydrite and hypersaline nodular
anhydrite dolomitic mudstone in the proximal setting to a dolomitized very restricted lagoonal
mudstone (“the reservoir”) and dolomitized argillaceous tight mudstone in the distal setting (input
of clastic component by aeolian transport off the sabhka). The hydrocarbons are stratigraphically
trapped at the base of the State A in a very restricted porous lagoonal dolomitized mudstone
deposited during the initial marine transgression. They are trapped vertically by tight hypersaline
nodular anhydritic dolomite mudstone and sabhka anhydrite of the subsequent marine regression.
Down dip this package grades to a tight dolomitic argillaceous mudstone with the clastic
component transported by the wind off the sabhka. This entire package suggests a marine
regression occurred after deposition of the Highstand Systems Tract. The carbonate factory was
being shut down by the input of the clastic component and is reflected in the high Gamma Ray log
response.

The facies model would suggest that a State A reservoir may be present north of our display
cores at Ralph Pool.
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Figure 1. Location map showing the Midale-Steelman oilfield trend. The seaward edge of the §2 anhydrite
and distribution of Frobisher Evaporite (adapted from Kent, 2003) are shown with dashed lines. Shaded
areas represent regions with possible horizontal potential in the S2 reservoir.
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Figure 2. Midale nomenclature and stratigraphy, southeastern Saskatchewan. Informal subdivisions for
the lower Midale (52 and S$3) are also shown.

Facies map and stratigraphic column of Midale beds from Nimegeers and Nickel, 2003.

They map an S2 and S3 with intervening S2 Anhydrite between Weyburn and Steelman
Fields.
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Fle Edit Log Tools Help
Log Date [ 24%] Longed By | John Lake |
= Coals
Well Location | 022 well Iatltude‘ | STRATERM
well Name | Clan Steelman el Lungitude‘ | —_—
swell Field
KE Elevation | 581.8
Core Set # Ground Elevation | 587.8
LA Core On Depth | 1
Recovery | 17.5
Log Type © it
Core Set Top | 1240 5 | -
Units
Core Set Bottoml 67 ‘ -
Logging Interval |11,
Box # Depth...  Facies F Lithalogy: Dunhams | Energy | Fauna Paorosity Structure il Stains | Comments
1349.500 Daolamite: It brn. rudstane anhy. nodules, silty, TT, ho
1349750 Hypersaline Lagoon stain

1 1350.000
1350.250 . = Dolomite: It grn. brn. argil. mudstone, microlam, anhe
1350.500 Argildypersaline:Lagoan 3 l £ halite x5 & ngndu\ar anmgf i
1350.750 L=< | wmm  |Dolomite: It brn, riudstone, argil attop, micodn., vert
1351.000 V. Rest, Lagoon R = ffract, even stains
1351.250 —

, [L35LE0D e e Dolomite: It. grn., argil. mudstone, vert. fract, anhy. infill,
1351750 Argil. Lagoon Lt T, no stains
1352.000 £
1352,250 B 5 Lt Limestone: . bm. mudstone, RR ortonella, vuggy
1352.500 &l < porosity, anhy. infill, TT, no stains
1352750 Argil. Lagoon Limestane: grn., argil. mudstone chondrites, TT.

5 [L=3.000 L Limestone: It. bm. mudstone, ortonella, vuggy porosity,
1353.250 anhy. infill, grades fo calcisphere-ostracod mudstone, v
1353,500 V. Rest/Rest Lagoon =1 zz it stiin,'l'l’,gurganic lens . &

1353.750 <
1354,000 Dolamite: g silty mudstane, TT, argil
1354.250

5 154,500 SiltyArail Lagoon
1354.750 =]

1355,000 . Limestane: It b, mudstone, calcispheres, ostracod,
1355.250 V. Rest/Hypersaline Lagoon 3 [TT, no stain, grades to argil., gypsum, micro-rosetts, TT.
1355500 e Dolamite: grn., argil. mudstone, arganics, TT, arades to
1355.750 4 ortonella wackstone, Pt stain, TT.

. ass.000 | Argil /Rest Lagoon " =
1356.250 o
1356,500 Limestane: | b mudstane, vu arosity, ank
1356.750 Aigil--Restilagoon 3 infill., dol. It grn, argil mudsténeg'?}t i " '
1357.000 Ticlal Flat _5 i Limestone: grn., argil. mudstane, micralam., 7T,
1357.250 & mmm || imestone: . brn, pellletal-ortonella wackestone,

“ 1357.500 RSt L 3 f53 — uggy porosity, anhy. infill, grades to muddy.

1357.750 —
1358,000 4 -—
1353.250 Limestone: k. brn., oncolite packstone, vuggy porosity,
1353.500 anhy. infill, grades fo calcisphere mudstone & ortonella
1358.750 BeethiviRectLagoon 5 mutstane, fair vagoy potosity, ashphaltenes
7 1353.000 i —
1359.750 Silty Lagoon _5 mmm _ Dolomite: yel-grn., silty mudstone, lam. TT.
1359,500 = Limestane: It bro., mudstone, vuggy porosity, anhy
1359, 750 Argili. Rest. Lagoon 3 infill, grades to argil. dol., mudstane.
1380.000
1360,250 L Limestane: It. bm , calcisphere mudstone, wuggy por.,

a 1360.500 anhw. infill, TT, no stain vert. fract,, slightly arg. at hase.
1360750 . Rest Lagoon
1361.000
1361250
1361500 Limestane: I gry.-brn. rudstone, poor vugay porosity,
1361, 750 even stain, grades to pelletal ortanella mudstone,

5 [1362.000 ashpaltenes & pelletal oncalite wackestone, anty. infill,
1362.250 4 T
1362500 |Beechi. Rest. Lagoon/Rests, E
1362750 g
1363.000
1363.250 E

10 1363.500 k
1363.750 Limestone: It gry., mudstone, vugay porosity, anhy. infill
1364.000 grades to slightly silty, TT, no stain, organic lens at
1364.250 base
1384.500 Y. Rest Lagoon
1364750

4 [13es.000
1385.250
1365,500 5% Limestane: It. b, calcisphere mudstone, vuggy por.,
1385750 Beach 3 anhy. infill, TT, no stain vert. fract,, slightly arg. at base.
1366000
1366.250 AL Lt Limestone: 1. gry.-brn. mudstane, poor vugay parasity,

1o |L366.500 even stain, grades to pelletal ortonella mudstone,
1366.750 i wm|Limestane: It gry., mudstane, vuggy porosity, anhy. infill)
1367,000 Beach mmm grades to slightly silty, TT, no stain, organic lens at
1367.250 fe - ase.
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File Edit Log Tools Help

| 28-Mar-2006 |

Log Date

20-06-

Well Location |

el Name | MGIS Ralph

‘el Field

Core Set # | -

Mum of Boxes

Recovery | 55.0

Logged Byi John Lake

el latitude :

well Longitude

KB Elevation ' 18494.0

Ground Elevation 1874.0

Core On Depth' 0o

Log Type | — b
Core Set Top 2 P
Lnits | 75
Core Set Botbom .
Logging Inkerwal | |
Box # | Depth... Lithalogy Dunhams | Energy | Fauna Pora... | Struck,,. | il Stains | Comments Facies
4522 0" Limestone: light brr., ortonellz-ostracod mudstone ., grades to oncolte mudstone,
4623 gven stains, poor wuggy porosty.
1 4624 0" Rest Lago.. |
4625 0"
4626' 0" Limestone: it gry., mudstn., aroil., sightly sity, mottled, f, no stains Arali§2go.. )
4527 0" Limestone: brn., ortonella mudstone. | grades to peletal-ortonela mudstone., even
4628" staing, fair vuggy porosty, dolmitized
z  |4ezgof Rest/Zhal.)
4630' 0"
4631 ro‘"
4652 0" S Litestone: brn., ortonella mudstone. | grades to peletal-ortonela mudstone. | even
46353 0" 9; 1;1‘. istains, fair vuggy porosity, dolmitized Very Rests.)
3 e e [
4635 0" - /:,r‘,- Dolomite: light brn., mudstone., slightly sitty, even staing, TT
% L, ey Rest
=
L) ";‘,- Daolomite: . brn. mudstane., muddy even staing, poor porosty, intensely fract.,
[‘,.t‘. grades to ostracod mudstn. & biv. mudstn., TT &t base, sharp base, erosional
4 ‘;*9 Argll. Lago..
f;‘,- Dolomite: | ben. mudstone., muddy even staing, poor porosty | intensely
i,.t‘. fractured, grades to ostracod mudstone. & bivalve. mudstone. TT at base, sharp
g i,.t‘. &5E, erosional.
“‘ﬁ Ve Rest. ..
& Limestone: f. gry. mudstone., lam., slightly sity, chondrites, organics, organic
enge, rodtletts, lam., TT Tidial Fiat
Limestone: f. gry., mudstn., muddy rootlets, lam., TT, no stains.
Ticiai Fiat
Limestone: f. gry., mudstone., burrowy-rmottled, grades to microlam, TT
7 Ticiai Flat
Limestone: f. gry., sitty mudstone, organic flecks, TT, sharp base )
Sty Lagoo
Limestone: . brn., ortonella mudstaing, even stains, poor vuggy porosity, grades
o ortonela wackstn., good vuggy porosity Argii ey |
g
Limestone: {. brn., ortonells mudst., vugay porosity, anhy infills, spotty st, TT, )
grades to pelletal, hesyvy stn, good vuggy por., sharp base. Restricted .
Limestone: . brn., ortonella mudstone, vuggy porosity, anhy . infills, spotty stains,
T, grades to peletal, heavy stains, good vuggy porosity, sharp base
9 Rest/Shall.
4667 0" Litestone: ft. gry. ortonella mudstone, vuggy porasity, anfy. infil, spotty stains. 2
o Restricted .,
4663" O
10 4669 Limestone: ft. gry. mudstone RR, ortonella, sty argil, anhy. infils, vugay porosity,
4670' 0" [T, no staing, sharp baze.
4671'0" Rest Lago
472" 0"
4673 0" Liestone: t. brh., ortonella mudstone, even stains, poor vuggy porosity, graces
11 4674 0 ortonella wackstone, good vuggy porosity S
4575 0" Restricted ..
4676 0"
4677
4678 0"
12 [4e7 0"
4680' 0"
4681' 0"
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