A JUMPING POUND PETROLEUM
- JUMPING POUND HIGH CREST

PROSPECT et al. HORTON #8-15
8-15-2-20 WPM

MANITOBA MINERAL RESOURCES
-MMR WASKADA PROV.
11-29-1-25 WPM
KB: 1555.5' (474.1m)

LAMAR HUNT - WILLIAM CRANSTON #1
NENW Sec.8, T.163N., R.81W.
KB: 1518' (462.7m)

LION OIL CO. - G. A. HUSS #1
NWNW Sec.23, T.163N., R.75W.
KB: 2205' (672.1m)

HUNT OIL - OLSON #1
SWNW Sec.18, T.163N., R.77W.
KB: 1520' (463.3m)

CHEVRON STANDARD LTD.
-CHEVRON COULTER
9-6-2-26 WPM
KB: 440m (1443.6")

CLARION PETROLEUM LTD.
- CLARION et al. HAZELDEAN #14-17
14-17-2-22 WPM
KB: 575.6m (1888.5")

AMERADA PETROLEUM - LILLESTRAND #1 |
SESW Sec.31, T.162N., R.78W.
KB: 1486' (452.9m)

NORTH DAKOTA TERMINOLOGY

! Former Manitoba terminology

Oolite, and the Sandhill. The upper unit corresponds to the "crinoidal" of field
usage, and consists primarily of crinoidal limestone.

of the Three Forks (Lyleton') Formation. It is trapped vertically by a tight sand-
stone.

dian Institute of Mining and Metallurgy Transactions, v.
57, p. 68-74.

of the greater Rocky Mountain region: Denver, Colorado,
Rocky Mountain Association of Geologists, p. 57-82.
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' gas and git cut mu Bakken Formation tic limestone. The argillaceous limestones of the Flossie Lake Member overlie area of significant lithologic and facies change, and second, extensive pre-Tri- e gg | g 2 5
829' (252.7m) slightly oil and The Bakken Formation (Devonian and Mississippian) consists of three  the Virden Member (McCabe, 1963). assic(?)/Jurassic(?) erosion has truncated the most favorable reservoir facies z (338 ¢ E g 9 = Ty 3
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NOTE: /talics denote Manitoba terminology Cardinal Drilling Co. - B. M. Keeler #1 radioactive, non-calcareous, organic-rich shale and a middle member compris- 29 WPM) of southwestern Manitoba,|another subdivision of the Lodgepole For- from excellent source beds of argillaceous, bituminous limestones to excellent & P £ s 4 A ol 7 ‘2
* North Dakota terminology NWNW S(_ec.1. T.159N., R.82W. o ing very fine- to medium-grained, argillaceous, dolomitic sandlstone to calcare- mation, defined by Organ and Russin (1956), is still used locally to define the reservoir beds of porous, algal-oolitic and fossiliferous limestones. The reser- a‘ﬁj 2 = 2 g_; Eihorm Ay .
KB: 1536' (468.2m) c ous siltstone. The members are considered to be formal only in Manitoba. stratigraphy in this area (see detailed reference well; 14-4-10-28 WPM). Organ voir beds immediately below the red shale and evaporites of the overlying %J = \ S %) : | 4
(&) In the central portion of the basin the formation is conformable with and Russin (1956) subdivided the Lodgepole Formation, in ascending order, Triassic Spearfish (North Dakota)/Jurassic Amaranth (Manitoba) Formation are : ﬁ% : = ;‘ oy \|/|RDErl d e
GR RES (7] the underlying Three Forks Formation (Devonian). It forms an angular uncon- into the Basal Limestone facies, Cromer Shale facies, Cruickshank Crinoidal capped by a dense, impermeable zone of secondary anhydrite and dolos- F;zif‘r‘:e';i"‘le o F";Ass‘eb';ake = Diaden
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SPEARFISH FORMATION o liston basin in North Dakota aqd throughout most of Manitoba. The Bak_ken pole. | In North Dakota, oil is produced from the three formations within the i : e irw S p
Ay FM AARAA Formation is conformably overlain by the Lodgepole Formation of the Madison The Basal Limestone facies consists of slightly argillaceous, cherty Madison Group. Production from the Lodgepole Formation is limited to four 5 g ol K | a4 g ou 8
Group. limestone. It is overlain by the Cromer Shale facies that consists of mottled wells in northern Williams County. The shales and mud-rich limestones of the ;z‘c $ [subinterval  joyer < | Member Lower & § e e
A maximum thickness of 44 m (145 ft) is attained by the formation in grey to purple, finely crystalline, granular to finely fragmental, slightly argil- Lodgepole Formation are considered to be an important source rock for Madi- o «“5—’ § Ty g °“"'""';
[ the central portion of the basin. Local anomalies in thickness in the north-cen- laceous limestone or calcareous shale. The Cruickshank Crinoidal facies over- son oil. The Mission Canyon and the Charles formations are the most produc- | 3| virden il i[5 virdon . g 22 el o —
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= g inieiias o ongs IS R S S Berentson beds = the dissolution of Devonian salt. The three members of the Bakken Formation grained crinoidal limestone. The Criickshank Crinoidal facies is overlain by tions including structural, stratigraphic, diagenetic, and sometimes hydrody- § 8 g; ' Hesthey HARTNEY
fS Yower 5 thin and onlap towards the margins or marginal shelf areas of the Williston the Cruickshank Shale facies comprised of maroon to greenish-grey, finely namic traps. 9 . Q Scallion Member @ %“L -
b= basin. In Manitoba, the lower member is absent except for a local area in the crystalline, argillaceous limestone, containing abundant scattered crinoid frag- Major reservoirs occur within the porous, oolitic, and crinoidal carbon- siomio) (cherty)
g g Midale anhydrite © vicinity of Waskada field (Townships 1 to 3 and Ranges 25 to 26 WPM). This ments. The Cruickshank Shale faci¢s is overlain by the Daly Member. The ate facies of the Mississippian strata of southwestern Manitoba. Principal res- - g ® REGENT +
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ewl 2 the Bottineau, Tilston, Frobisher-Alida, Ratcliffe, and Poplar (Carlson and Le- land/open marine shoreline buildup domplexes with evaporites shoreward and REFERENCES
S2 % Fever, 1987). The Frobisher-Alida interval is further subdivided along the mar- marine environments basinward (McCabe, 1959; Lindsay, 1988). The offshore
29 % gin of the basin in North Dakota, into a series of informal porosity ("pay") barrier shoals, which developed during periods of low sea-level, resulted in the
=E g zones that are, in ascending order, the Landa, Wayne, Glenburn, Mohall, Sh- formation of marginal fringing lagoons. Along the southern margin a single Bjorlie, P.F., and Anderson, S.B. s
' er}/vood, Blue;lII,N(\ZA(;:\;e\;;\llu,s anc11 I?a:lggt:\jed; ggev I)?(i\\;a:dsu:)r:nt:ag\ée;l) (_T_ie geia:!fefd shoaling-upward sequence czn be reco%nized. Along the eastern basin margin 1978: Stratigraphy and depositional setting of the Carrington >
ou refefence well; e R AL -)\voldseth, -ineimalciiie multiple shoaling events are documented. Shale facies (Mississippian) of the Williston basin, in £ Fil
s THWESTERN MANITOBA interval is also subdivided into the Midale subinterval, the Midale anhydrite, The Mission Canyon and CHarIes formations, in Manitoba, represent Estelle, D., an(d MiIIer,plg. (e)ds.), The economic geology gs MAN|TOBA
and the Berentson beds. . ; . s the beginning of a complex cyclical sequence of interbedded carbonates and of the Williston Basin, 1978 Williston Basin Symposium: $u METRIC CONVERSION TABLE
‘ In southwestern Manitoba, stratigraphic subdivisions of the Lodge- evaporites. Much of this sequence was removed during pre-Jurassic erosion Billings, Montana, Montana Geological Society, p. 165-176. b
pole, Mission Canyon and Charles formations sequences adhere to the "for- and, as a result, only the lowest part of this sequence is preserved. The Carlson, C.G., and LeFever, J.A. 1 metrh thy = 3.28 feet (ft)
mation” system of nomenclature, rather than the marker-defined or "bed" sys- Mission Canyon Formation, as defined by McCabe (1959), consists predomi- 1987 The!Madisonia nomenclattialicl SEl i lectoitha ° Clarion— :
Canadian Superior Cruickshank #14-4 GniRE roloum R rion #14- tem of nomepclature employed in quth Dakota. In the following dlscus§lon, nantly of fragmental carbonates that overlie the argillaceous carbonates of the fiture in Ca;rlson C.G., and Christopher, J.E. (eds.), T T _” T I . 1 cubic metre (m®) = 6.29 barrels (bbls) (oil)
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8 2 along the margin. It reaches a maximum thickness of 274 m (900 ft) and . ! 5 . . Petroleum Geologists Bulletin, v. 66, p. 989-1020. 2 |
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middle Member Whitewater 988 ssio y o
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8 — fcrinoidal)  yjigen 5 a facies. Middle and upper Lodgepole Formation rocks are represented by three gin evaporite anz is limited to the Waskada area of Manitoba (T(?wnships 1to gf;?;i%o' il s i ki i 0" A 30 85 kn ALONG THE UNITED STATES—CANADA
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‘ FAReRS (oolite) 2 la low open shelf, shoals, and shoreward of the shoals. In Manitoba, the Lodge- ! McCabe, H.R. = : : S . INTERNATIONAL BORDER
____ Cg:liﬁléis(;»;nk olg & e ol a pole Formation is a repetitive sequence of shale and oolitic-crinoidal lime- Charles Formation 1959: Mississippian stratigraphy of Manitoba: Winnipeg, Mani- LINE OF CROSS-SECTION
facies =12 mE slongs. The Charles Formation is predominantly comprised of evaporites with toba, Manitoba Mines and Natural Resources, Mines (NORTH DAKOTA_MANITOBA)
212 |& 3|2 |@ The terminology proposed by Stanton (1958) is used to subdivide the minor amounts of interbedded limestones, shales and sandstone tongues. It NEnl BLaicaion 55-1. 90 & : :
wiQlo = Lodgepole Formation throughout most of Manitoba (see detailed reference was deposited in a restricted environment during the latest stage of a regres- 1963: Mississippian oil fields of southwestern Manitoba: Win-
2l=|3 Scallion Member g 2|2 well; 14-17-2-22 WPM). The thickness of the Lodgepole Formation in Mani- sive event. In Manitoba, the maximum thickness of the Charles Formation is nipeg, Manitoba, Manitoba Mines and Natural Resources,
g = == o Fe (cherty) g toba ranges from 146 to 176 m (479 to 577 ft). It is subdivided, in ascending approximately 37 m (121 ft) (McCabe, 1971). Mines Branch, Publication 60-5, 50 p. Prepared by.
o order, into the Scallion, Virden, Whitewater Lake, and Flossie Lake (formerly 1971 Stratigraphy of Manitoba, an introduction and review, in 1
sl c : unnamed) members. The Scallion Member corresponds in field usage to the PETROLEUM POTENTIAL Turnock, A.C. (ed.), Geoscience studies in Manitoba: - =
'O’;zéhae "cherty” and consists of white to medium grey, purple, red to pink, microcrys- Geological Association of Canada, Special Paper No. 9, Julie A. LeFever Carol D. Martiimuks
f talline to sucrosic, cherty to siliceous, dense to chalky limestone to argil- Bakken Formation production in North Dakota occurs along the depo- p. 167-187. (North Dakota Geological Survey) (Manitoba Energy and Mines)
laceous limestone. The Routledge Shale facies, a black, fissile, calcareous sitional limit in the southwestern portion of the state and the Nesson anticline Organ, D.W.E., and Russin, G.M. Voldseth. N.E Petroleum
S 1 SO R e ) O shale, is the lateral equivalent of the Scallion Member. It occurs locally at the where it is considered to be a thermally mature source rock (at depths 2743+ 1956: Mississippian stratigraphy of the Daly oil field: Oil in < : ol A
= base of the Scallion Member and is limited to two lobe-shaped bodies, one at m (9000+ ft)) (Webster, 1984). Production is from a fracture porosity that is g Ganaga, v &.ong 50 4 0.4 ; 1987: Coteau and Dale intervals of the Mississippian Mission ]
» % Basal Limestone the Virden field (Townships 9 to 12 and Ranges 25 to 26 WPM), and another related to overpressuring due to hydrocarbon generation. This fracture porosity G e il e Bl 7 Canyon Formation; Flaxton field, Burke County, North Sldney B. Anderson
e facies at the Lulu Lake field (Townships 1 to 3 and Ranges 19 to 21 WPM). The s enhanced by regional fracture systems. SE S _ : ; ; Dakota, in Fischer, D.W. (ed.), Core Workshop Volume, (North Dakota Geological Survey)
“, == shale is correlative with an equivalent unit in eastern North Dakota, known as Production from the Bakken Formation in Manitoba is located a con- 1958: Stratigraphy of tlhe Loc_!gepole Formation, Vlrden—Whltg— Fifth International Williston Basin Sympos_lum: Grand
2] § — NA the Carrington shale facies (Bjorlie and Anderson, 1978). siderable distance from the area where it is considered to be thermally mature water area, Mamtoba, in Goodman, A.G. (ed.), Jurassic quks, North Dakqta, North Dakota Geological Survey, Drawn By: - )
&S BAKKEN FORMATION z The Virden Member overlies the Scallion Member and is divided into  and is restricted to Daly field, where it produces from the Middle Member. and Carboniterous of Westem Canada: Tulsa, Okla- Miscellansous Sories Ha B8 018 i0n. M.E.McFarlane N.Barton B.Lenton /
THREEEgs&ET('g#ETON') ; a lower and upper unit. The lower unit corresponds to the "oolite" of field Presently, this is the stratigraphically lowest oil production in southwestern horTa’A Ame”‘fl"‘ Assoctat'lon of Petroleum Geologists, Webster, R.W. ‘ (Manitoba Energy and Mines) Manitoba
9 usage, and consists of interbedded oolitic and/or bioclastic (lentils) and argil- Manitoba. Oil accumulation from the Bakken Formation in the Daly field is John Andrew Allan Memorial Volume, p. 372-390. 1984: Petroleum source rocks and stratigraphy of the Bakken SpEEt e e
w laceous limestone. The lower unit is subdivided into a sequence of these len- primarily controlled by stratigraphic traps created by the lateral pinch-out of Thomas, G.E. Formation in North Dakota, in Woodward, J., Meissner, December 1991
= . basal d f the Middle Memb t the dol hal h FF d Cl J.L. (ed Hyd b ke ;
4 A i i fi i i h t t liddle Member against the dolomitic shale 1954: ississippi illi g - 15 ton, J.L. (eds.),
Daly Field terminology — (after Organ and Russin, 1955) tils, referred to, in ascending order, as the Fourth, Third, Second, and First the porous basal sandstone of the M gai 95 The Mississippian of the northeastern Williston: Cana an ayto (eds.), Hydrocarbon source rocks
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