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RED RIVER STRATA RED RIVER STRATA
In Saskatchewan, Red River strata comprise a lower unit of burrow—mottled fossiliferous mudstone/wackestone |N
|N (with varying degrees of dolomitization) and an upper unit of limestones, dolostones and minor evaporites (Porter
and Fuller, 1959; Kendall, 1976). In southeastern Saskatchewan, the lower unit is defined as the Yeoman SAS KATCH EWAN
Formation; the upper unit is the Herald Formation which is subdivided into the Lake Aima and Coronach members
56°00" SAS KATCH EWAN and the Redvers unit (Kendall, 1976). In the remainder of the province where the Herald and Yeoman formations 56°00
, cannot be differentiated with confidence on geophysical logs, these strata are identified as the Red River ,
——4 5600 Formation. -
Contour Interval = 5 m Red River strata are Upper Ordovician (Edenian, Maysvillian and early Richmtzndian) in age (Elicls)et al. 1988). In é.oc Datum = Sea-level Contour Interval = 30 m
most of Saskatchewan they overlie clastic rocks of the Winnipeg Formation (Mid—Late Ordovician) with probable
PETROLEUM GEOLOGY BRANCH (OCTOBER, 1996) disconformity; in western Saskatchewan they unconformably overlie the sandstones, siltstones and shales of the & PETROLEUM GEOLOGY BRANCH <(OCTOBER, 1996>
Deadwood/Earlie formations (Cambrian — Early Ordovician). Carbonate rocks of the Stony Mountain Formation
(Richmondian) conformably overlie the Herald "Formation.
Data have been used from 427 wells that penetrate the Red River in Saskatchewan, including core data from 21
holes drilled during base metal and kimberlite exploration programs. Red River rocks outcrop south of the
Precambrian Shield edge in east—central Saskatchewan. |
Cyclic sedimentation Ve 0/(\
The detailed stratigraphic nomenclature adopted in southeast Saskatchewan reflects the cyclic sedimentation 2
which characterizes most of the Red River succession. Each complete cycle begins with deposition of a
fossiliferous burrow—mottled mudstone/wackestone unit, passes through a laminated to thin—bedded carbonate
mudstone and culminates in deposition of basin—centred evaporites. The Yeoman and the Lake Alma represent the
earlliest rc]:yc;:e,_ the Cort?ntacr! Msemte: ;ncomp#‘ses tl?e s:condbcycle_ ;md tI":\ed Redvgtr;s_ unit repre:je_nts the third |_ P | N R f W ” pP
cle, which is_incomplete in Saskatchewan. The cycles have been interpreted as "brining—upward” sequences
N g{Jsed on the "layer gake" geometry of the depo:iyts, the basin—centredpdistribution of t?\e gnhydritesqand the ower aléozolic ererence e Eﬁ
'AMB bedded to laminated character of much of the anhydrite (e.g. Kendall, 1976; Kohm and Louden, 1978; Longman et "’4/17.5
@ ] al., 1983; Longman and Haidl, 1996). An alternative interpretation attributes the cycles to progradational "shoaling— . [ La_Reng @]
4/\/ upward” processes (e.g. Carroll, 1979; Clement, 1985; Ruzyla and Friedman, 1985). S5°00" — ” '\/l 4/\/
Stratigraphy A\ Ve N—

Yeoman Formation

The Yeoman Formation is composed primarily of burrow—mottled fossiliferous lime mudstones and wackestones
which have undergone varying degrees of dolomitization (e.g.. Kendall, 1976, 1977, 1984, 1985; Kohm and
Louden, 1978; Longman et al., 1983, 1984; Longman and Haidl, 1996). The burrows are Thalassinoides—like and
commonly have within them a second gﬁnerution of unidentified burrows (Kendall, 1976, 1977; Zenger and
Lemone, 1995). Phycodes trace fossils have also been tentatively identified.

Tabulate and solitary rugose corals, cephalopods, brachiopods, echinoderms, stromatoporoids, and gastropods

are the most commonly observed macrofossils in core (Brindle, 1960; Kendall, 1976; Pratt et al., this volume). The
microfossil Gloeocapsomorpha prisca, of probable cyanobacterial origin (Foster et al., 1989; Stasiuk and Osadetz,
1990; Stasiuk et al., 1993), is the primary component of organic—rich kerogenites (kukersites) which are preserved
in the upper one—third of the Yeoman. These rocks are the source of Ordovician—produced oil in lewan
(Kendull, 1976; Brooks et al., 1987; Osadetz et al.,, 1992; Osadetz and Snowden, 1995).

3,!

. . . . R S | ———|
Rocks of the Yeoman Formation have a maximum thickness of more than 135 m in the southeastern corner of o 310

Saskatchewan. These strata are interpreted as being deposited in marine shelf environments ranging from aerobic Selected Bibliography P _— |

to dysaeroblc (Kendall, 1976, 1985; Stasiuk and Osadetz, 1990). Brindle, J.E. (1960): The faunas of the Lower Paleozoic carbonate rocks in the subsurface of Saskatchewan; Sask. 23_
Herald/Yeoman contact Dep. Miner. Resour., Rep. 52, 45p. 59 250

The contact between the Yeoman and the overlying Herald (Lake Alma Member) is transitional and, therefore, Brooks, P.W., Snowdon, LR., and Osadetz, K.G. (19B7): Families of oils in southeastern Saskatchewan: in 540007 \ 224
difficult to pick both in core and on geophysical logs. Carlson, C.G. and Christopher, J.E. (eds.); Proceedings of the Fifth International Williston Basin Symposium, Sask. \’_\%\ o
In core, the transitional beds between the burrow—mottled rocks typical of the upper Yeoman and the laminated to Gool. Soc., Sp. Publ. 9, p253-264. ) ) ) ) 57 S
thinly—bedded dolostones which_characterize the basal Lake Aima are of variable lithologies. This transitional unit Is Burrus, J., Osadetz, K.G., Wolf, S., Doloigez, B., Visser, K., and Dearborn, D. (1995): Resolution of Williston Basin s6 4 N o0 iy 70 g

thin (<4- m, commonly < 1 m) and composed of poorly mottled, irregularly bedded lime mudstones (with variable m_l _system p_aradoxes !hmugh_ basin modeling: in Hunter, LD.V. and Schalla, R.A. (eds.); Seventh International (29 9 1297 _ID» 2 \\\ T~ ‘\

dolomltlzatlc;n) with interbeds of fosslliferous and/or lithoclastic packstone/grainstone (Kendall, 1976; Longman and Williston Basin Symposium Guidebook, Montana Geol. Soc., p235—251. ss \a . \\‘*\\1 ~ \\~\‘3\\ i em 100

Haidl, 1996). Coated grains are also present in several cores. An anomalous sequence is documented in the LVR . e " o : . ~g 1 . 0 ~—_ 1"+ D e N

et al Steelman 7—28—4—4W2 well where this interval is 8 m thick and includes a stromatoporoid dolorudstone and a ﬁa:z"bwl{gf _(1.97?‘23'73?&5.'2""0'30@ paragenetic ﬁnttrgls °(? ;;ortsasﬂ:y ge_\'ljelgprrllent.7g_pgir Red River Formation, A SANE\ \490‘ leg | [ Ny Ny \‘\\ ~= \\\\

microbial doloboundstone (Pratt et al., this volume). o akota; in flliston Basin Symposium, Montana Geol. Soc. Guidebook, p . 54 \i 33 Ny \ES\ S R N o N \\\\\\ﬂ T ==

On geophysical logs, the contact between the Lake Alma and Yeoman is picked at the top of "clean” carbonates gg:;t:pheRz J.E.E,ﬂKez;. D.K., and Simpsen, F. (1971): Hydrocarbon potential of Saskatchewan; Sask. Dep. Miner. 53] -3 Kﬂ?,,,\ \'\\\\\\\\\Qu\l \\\\\\ T

as indicated by a shift to higher gamma readings which characterize beds below the Lake Alma anhydrite. o P- ! P A 7 ~— i \r\, ‘\\\~\ “«ﬂ; ~ | e O S O I

However, the increase in gamma radiation is never large and is also variable making consistent picks difficult. Clement, J.H. (1985): Depositional sequences and characteristics of Ordovician Red River reservoirs, Pennel 52 \_ 12 ~_ ~ N ~ ~— ‘11@\\\\\ \\.‘\;3& b o4

Recent work on several cores suggests that the higher gamma ray response which marks the base of the Lake Field, Williston Basin, Montana; in Roehl, P.0. and Choquette, P.W. (eds.); Carbonate Petroleum Reservoirs, At \‘Eso T T~ S ] — ———

Alma on geophysical logs commonly correlates with a distinctive bioturbated _(dolo)wack_estone, commonly Springer—Verlag, NY., p73—-84. 5t N I ~ \L —~ \\ ~— ~ 12 T —lgo |

°:";°':g‘r$m‘l’g"°"t°s' which is characterized by abundant anastomosing bituminous solution partings (A.C. Kendall, Derby, J.R. and Kilpatrick, J.T. (1985): Red River dolomite reservoirs, Killdeer Field, North Dakota; in Roehl, P.O. 7 ~ — =]

pers. e and ‘Choquette, P.W. (eds.); Carbonate Petroleum Reservoirs, Springer—Verlag, NY., p61—69. ~ 2

Herald Formation Elias, R.J., Nowlan, G.S. and Bolton, T.E. (1988): Paleontology of the type section, Fort Garry Member, Red River D

Herald strata are more than 38 m thick in the vicinity of Lake Alma (Tp.1, Rge.17W2) where the Lake Alma Formation gu'gpar Ordovician), southern Manitoba; in Wohlberg, D.L. (ed.), Contributions to Paleozoic paleontology

Member reaches maximum thickness. This unit thins to the north, west and east due largely to diminishing in honor of Rousseau H. Flower; New Mexico Bur. Mines and Miner. Resour., Memoir 44, p.341-359.

thicknesses of the Coronach and Lake Aima anhydrites. Elliott, C.G. (1995): The Tabbernor Fault, and Proterozoic and Phanerozoic movements in Saskatchewan and

Lake Alma Member Manitoba; in Hajnal, Z. and Lewry L. (eds.), LITHOPROBE Trans—Hudson Orogen Transect, Report of Fifth

Transect Meeting, April 1995: Rep. 48, p148-155.

Above the transitional beds the basal unit of the Lake Alma Member is composed of laminated to bedded,

commonly slightly argillaceous, dolomudstones and calcareous dolomudstones. Interbedded with the Fisher, R. and Hendricks, M. (1995): Ordoviciun'Ra'd River Formation rasarvoir: development — field examples from By - ~— ~\ ] — — XS
3 dolomudstones in the extreme eastern part of Saskatchewan (Rge. 2W2 and east) are beds of oolitic dolomite South Horse Creek Field (North Dakota) and Bainville North Field (Montana); in Core Workshop Volume, Seventh 45 I~ \\ L —~ | - —~—— L <25 T~ R
a4 v / which may have originated as oolitic grainstones (Kendall, 1976; Kent, 1960). International Williston Basin Symposium; Montana Geological Saciety. “ |\ "'SEu\ ~— J\ ~—_ \“S‘J —— iﬁ,\\\ \\»4;0 = >‘\>\| T
liEIRT BA 43 4 The Lake Aima anhydrite, the upper unit of the Lake Alma Member, is composed of nodular, bedded, and Foster, C. B., Reed, J.D. and Wicander, R. (1989): Gloeocapsomorpha prisca Zalessky, 1917: A new study part I: \‘ <-63§_\\J\ \~\\ e 1 N = \§=_ [ — T —
/,. l‘{ TTUEFORD laminated anhydrite with interbeds of dolomudstone (commonly anhydritic). This is the most widespread of the taxonomy, geochemistry, and paleoecology; Giobos v22, p735-759. 43 %\\ \'\ =5iq T4 \QURTH‘JBA'”\LEFDRI“\'@‘ - \;
Lower Paleozoic evaporite units. It extends outward from the basin centre in North Dakota as far north as . . .~ . . : : - q o —t —— T~ -155;
Township 33, as far west as Range SW3 and into Manitoba to the east (Kent, 1960; Kendall, 1976; Norford et al., ;‘:'s‘ﬂatzﬁ':wg_9?3)'5u?;‘r’:;"°'°gf hydrocarbon reservoirs, Herald and g:g{;'"i’c‘a|F°s’l’1“r32°"ss°$°dE§;"°')-M’i:::heﬂggm N N = ~ T~ ’f" — T o
1994; Longman and Haidl, 1996). Distribution of the Lake Alma and Coronach anhydrite units in Saskatchewan is Rep. 90—4. '176—156 y 9 ’ 9 Y " ray ’ . ~__ T ‘\]\\ T e ——
shown on adjacent Red River isopach and structure maps and on regional cross sections (Kreis and Haidl, 1995). P- + P . 4 \\_'_710 ~ T lomn| —EB5F T | —
Coronach Member S o T (1?952 Hydqogcggbog pl:)ttengial of (I;_ovier PTIesozoic ctérbinatEe strata an h:vauthec;‘sternRSaskstschzqu; in = \\ — L — e ——— = ~.
umnmary of Investigations , Saskatchewan Geological Survey, Sask. Energy and Mines, Misc. Rep. 95—4, 40 ~74¢ — [ — e e g —~
Where fully developed, the)Coronach Member comprises 1) a basal slightly )argillaceous dolomudstone, locally with p118-128. w — J\ T T —— = ‘\\
scattered quartz grains, 2) a fossiliferous kesti or dol kestone, 3) slightly argillaceous laminated . P . " . ~— e W M8ty | ~—
dolomudstones (locally lime mudstones) and 4) the Coronach anhydrite (Kendali, 1976). The basin—centred thierT:ra"heﬁgﬁr(‘I%Ze)' 11-6!18 ?rgl;wcmn carbonate succession (Bighorn Group) of southeastem Saskatchewan; Sask. 770 L L A —— e P
anhydrite unit is less areally extensive than the Lake Alma anhydrite, extending north to Township 11 in south ‘ - P- . P- 38 \ -788. T || | -770 \uE S L | \\
central Saskatchewan. (1977): Origin of dolomite mottling in Ordovician limest from Sask 1 and Manitoba; Bull. . L | B ey e = e i =74¢ B
3
Redvers Unit Can. Petrol. Geol., v25, p480-504. 3 ~ laee ’ Faib 7800 mmmimm_ | | h\ g
- P " . . " . A . - + ___,__-_I__ [ | T o s s -
The Redvers Unit i1s composed of a basal argillaceous dolomudstone bed and an upper laminated dolomudstone mrg}g%:)él OS&IP 3’6‘% ge;:;nee_tr7y7§f Red River dolomite reservoirs, western Williston Basin: Discussion: % 830 —— | ] \\
or lime mudstone. This unit can be mapped with confidence only where an argillaceous marker bed separates it . . " " - . P - | ] | | I — ~
from the overlying Stony Mountain carbonates. (1985): Depositional and diagenetic alterations of Yeoman (Lower Red River) carbonates from 5200 I — —_— AN p S M e o S [;:; ~
Structure and Thickness Harding Co., South Dakota; in Longman, M.W., Shanley, K.W., Lindsay, R.F. and Eby, D.E., (eds.); Rocky 2 €77+ = —_— ——— | 77i ‘\\
Mountain Carbonate Reservoirs — A Core Workshop; Soc. Econ. Paleon. Mineral., p51—93. — -889 //—’_ | = I
. " " " T N,
From its northern edge to Latitude 52 degrees the Red River dips gently to the southwest. To the south of that . Ak, e " . . . . o ——~——-gog — 1 =
latitude, contours define the northern flank of the Williston Basin. Subsidence of this basin was initiated during the msg‘?eg)e‘olancg4m'xén1_"}8%"““ Devonian of western Canada and its possible significance to regional % l | , ay
Early to Middle Ordovician and continued episodically through geologic time. Its present—day shape reflects . : . . P . 22 L—
’ Laramide deformation (Christopher et al., 1971). The smalier structural bodies such as the Swift Current High, Kent, D.M. (1960): The evaporites of the Upper Ordovician strata in the northern part of the Williston Basin; Sask. _,’—————‘—‘", |
Eastend (Ponteix) Syncline and Val Marie Arch in the southwest and those in the Briercrest (Tp.14, Rge.24W2), Dep. Min. Resour., Rep. 46, 46p. a o
\\l / Minton (Tp.3, Rge.21W2 and Weir Hill (Tp.6, Rge. 6W2) areas are subsets of the larger deformation. These are . L " . 2387 (_977
7F also affected by episodic movement of blocks of the Precambrian basement (Christopher et al., 1971; Potter and Kohm, J.A. and Louden, R-o',(1975)- Ordovician Red River of eastern Montana — western North Dakota: a5y [ e —'—'_——‘\H_.
I 76 St. Onge, 1991; Haidl, 1990) Relationships between lithofacies and production; in 1978 Williston Basin Symposium, Montana Geol. Soc. E // ’//‘ 4 -981 ~~.
' ! ' : Guidebook, p99—-117. o + L0
+’ _#72 Red River rocks attain a maximum depositional thickness of 167 m in the southeast corner of Saskatchewan. The P . . _ ) . . 9] / g S — -1010 ————————————~!
’ 0 / northern erosional edge of these strata coincides with the southern edge of the Precambrian Shield in the outcrop —_ (1982): O‘rdowcmn Red River of eastern Montana and western North Dakota: relationships between 4//" |~
/ ( belt in eastern Saskatchewan and the Meadow Lake Escarpment in west—central Saskatchewan. Most local lithofacies and production; in Christopher, J.E. and Kaldi, J. (eds.), Fourth International Williston Basin Symposium, E e g —
. / , , P + 7 + \ + anomalies are depositional in origin or are related to inconsistencies in picking the contact between the Herald and Sask. Geol. Soc., Sp. Publ. 6, p27-28. o + /,J:ﬁ“ ’/
2 68 Stony Mountain formations. Faulting is recognized as the probable cause of an _anomalous sequence with 216 m 1988): Red River reservoirs of western North Dakota and eastern Montana; in Goolsby, S.M. and [ g —
N g 42 ’ \ , / / —|—‘.- of Red River strata and no Winnipeg rocks in the Imperial Lightning Creek 16—7-6—32W1 well. The local thinning of Longman, M.W. (eds.); Occurrence and physical properties of carbonate reservoirs in the Rocky Mountain region, // _100‘{//[ //
N + / / Yeoman strata in the Cominco SR1 drillhole (11—12-57—8W2), near the southern edge of the Paleozoic outcrop 1988 Carbonate Symposium, Rocky Mtn. Assoc. Geol., p275—290 with plates p451—455. 26§ oo "'/ =
, , ' / ,/ belt, may be related to movement associated with the Tabbernor Fault zone; this movement is documented by a . 8 ) ) . 3 . / , 30 /’T"
25 /+ * + tectonic breccia zone in a core of the Yeoman Formation (Elliot, 1995). Kreis, L.K. and Haidl, F.M. (1995): Regional Lower Paleozoic cross sections in Summary of Investigations 1995, a5 .~ Ao 1
I l l l | Economic Considerations Saskatchewan Geological Survey, Sask. Energy Mines, Misc. Rep. 95—4. // /l’ // IL,’_—,
51.00,14 [ / o A— ;1{ —I— 7 Longman, M.W., Fertal, T.G. and Glennie, J.S. (1983): Origin and geometry of Red River dolomite reservoirs, 51’00'24 / / ’ 7 =
| e ‘ “‘\ 57 A el Hydrocarbons western Williston Basin; Am. Assoc. Petrol. Geol. Bull., v67, p744—771. NN e ——— 7_'_ = yd ~ ’ |
T ¥ T ] “* Y q_z = Aﬂ _aal Production from Herald and Yeoman reservoirs in twenty—one wells (to July 1996) and numerous hydrocarbon (1984): Origin and geometry of Red River dolomite reservoirs, western Williston Basin: Reply; Am. 7 / T/"——7"——— AT
22 AS \ 7T 7 7+ shows in drillstem tests and cores attest to the economic potential of Red River strata in Saskatchewan (see above Assoc. Petrol. Geol. Bull., v68, p780—784. 22 / 74 3 2 L Y —
— 56 /+ / / hydrocarbon show map). The discovery in December 1995 of prolific Red River reservoirs below producing . ) . B R /] /f/ / L~ =g P nd
a + + Mississippian strata in the northeastern corner of the Midale Pool (Tp 6 and 7, Rge 11W2) has generated new Longman, M.W. and Haidl, F.M. (1996): Cyclic deposition and development of porous dolomites in the Upper 21 L/ A p / , - 115, S _k ‘*‘
/ interest in these Ordovician carbonates. Monthly production data from five new wells indicate that initial production Ordovician Red River Formation, Williston Basin; in Longman, M.W. and Sonnenfeld, M.D. (eds.); Paleozoic /| / ’ / 7 - Ll N A 1Ry
)2 f 83 rates in the Midale area are much higher than those achieved in other areas of Red River production. Production Systems of the Rocky Mountain Region; Rocky Mount. Sec., SEPM, p29—46. 20 ‘?’ A 4 i //r B —}\ \,_,'&*_ TM_SE
/ + from the Yeoman Formation in the discovery well, Berkley et al Midale 4—2-7—11W2 has stabilized at about 100 Neese, D.G. (1985): Depositional environment and diagenesis of Red River Formation, "C” interval, Divide County, 5 / ’ / 4\ l o o—"" I~ ~ e
m3/day (Haidl et al., this volume). North Dakota and Sheridan County, Montana; in Longman, M.W., Shanley, K.W., Lindsay, R.F. and Eby, D.E., 19 / / y /| 2 _,,\.-q‘ ~* L T |
pr! Most Red River oil discoverecg to date is trapped in small structural closures (e.g. Minton pool, Tp.3, Rge. 21W2; (eds.); Rocky Mountain Carbonate Reservoirs — A Core Workshop; Soc. Econ. Paleon. Mineral., p95—124. " Fiodo 7 / // i \\\\ I
g 64 Weir Hill pool, Tp.6, Rge.6W2). The primary control on reservoir quality is dolomitization. The complexity of Norford, B.S., Haidl, F.M., B RK.. Cecile, M.P.. McCabe, H.R d Pat D.F .M i — B q o
+ " e e e M . orford, B.S., Haidl, F.M., Bezys, R.K., Cecile, M.P., McCabe, H.R. and Paterson, D.F. (1994): Middle Ordovician A -1208
+5 T s " A fdoé:mltlzatlonhpattemst '""d'ﬁa": Itha_tt_mgre thtan ons_phustg of dololmltlzunor] cc;mcrtnonly‘ °‘|’°;rr°?)°nd that dd_lffsrent to Lower Devonian strata of the Western Canada Sedimentary Basin; in Mossop, G.D.and Shetsen, |. (comps.) 1 / ~ / I / / + |
MODSE JAVM [ N P sge[;;:ergq de::: ‘r:r?ggrr?eseium—oﬁc::rrr:l Lzr?ng‘ aqss:c?ztegév?ithIrz:pg;itﬁagc%f tl'?éo'l-.al?e xlr;;ngrl\]h;&ﬁte ?.rSY'tgnh ';‘;;2) 2) Geological Atlas of the Western Canada Sedimentary Basin; Can. Soc. Petrol. Geol. and Alberta Res. Counc. l/ l/ I / <.ltg \qg‘/_b,_ ;\ ~
movement of formation waters toward the overlying evaporite basin (EIk Point) during deposition of the Prairie p109-127. e / / / L/ [~ t .‘3;5 \
Evaporite, 3) initial higher porosity and permeability of burrows and some interbeds in the Yeoman may have Osadetz, K.G. and Haidl, F.M. (1989): Tippecanoe Sequence: Middle Ordovician to lowest Devonian: vestiges of a 15 4 Pl _yy74t (?_\ﬁﬂ j 1168
resulted in preferential fluid flow ‘and subsequent dolomitization, and 4) solution—cannibalization of magnesium ions great epeiric sea; in Western Canada Sedimentary Basin A Case Study; Ricketts, B.D. (ed.); Can. Soc. Petrol. / " 73+’\-1' / 1 AN TswirT » | ¢
from Mg—rich calcite sediments and subsequent precipitation of dolomite crystals at other locales (e.g., Kendall, Geol., Calgary, p121-137. " 1) - '/ | RE| ] - L] — —_—~ L~ - \\\ \ M b | 3
1976, 1977, 1984, 1985, 1989; Kohm and Louden, 1978,1982, 1988; Carroll, 1978; Longman et al., 1983, 1984; Osadetz. K.G. Brooks, P.W d Snowd LR. (1992): Oil famnili d thei in Canadian Williston Basi + / T { - 1 _I_( T —~1460] ——__ T \'v*, \\\ I~ NS AR NNNY 14
Potter and St. Onge, 1991; Neese, 1985; Fisher and Hendricks, 1995; Longman and Haidl, 1996; Thomas, 1968). (ss:ut;ez:'lste-rr;' sq":‘:: tf:-hev;a; g: ! s:&:w‘;:-tem -M'(mﬂobz-)_ nlaulf"ac'.:s ;21 G:ﬁ'ﬂ' 83:5"’;2'5’,‘4_;% tan Williston Basin V=S 4 __‘t '|‘—~‘.,4 T ,;. < {\\\ \\\wTQ\\\{{\ \‘
H . . . .y N . || 23— T q
Geochemical studies indicate that oil produced from the Red River in Saskatchewan is sourced from kukersitic Osadetz, K.G d Snowd LR. (1995): Significant Pal ic petrol ks in the Canadian Willist 4-14&1 -1:»30,[/'?‘" — ~ NSO J . \ \\\\ 13
beds in Ordovician carbonates in Saskatchewan, North Dakota and Montana (Brooks et al., 1987; Osadetz et al., Bsa'e'zt'h . -d'atn'b tpow s'nI'I . ( d ﬂzl 'g?' |c<:|tn it usozotl';: pstmeusm ksotuﬁ:e roc sd'" teh uT’ 'c"b I'tl bon- /" P I "//j‘ N RSN
1992; Osadetz and Snowden, 1995). Numerical modeling indicates that these kukersites have generated a much Gg?)m.B "9';_57'5 gou fon, richness an ermal maturity (southeastern Saskatchewan and southwestern Manitoba); ',/ — L ON gék 1250°00"
larger volume of oil than that yet discovered (Burrus al., 1995). Models suggest that much of this oil migrated ufl. » Bup. 7‘{74’ — ‘_/" \(‘ﬁ_ S
updip ;"tg soﬂtheuste;nt_slgskaf(.ghewun F":ﬁoi' t:g;ﬂst)e Eocene time, before the development of closure on the Pearse, G. and Guliav, P. (1996): Saskatchewan Stone Preliminary Investigations; Sask. Energy Mines, Misc. / r354_-,4——-/, \\\\\ u
present—day Nesson Anticline (Burrus et al., . Rep. 96—6, 64p. H 1 OSUY
/—T— 10
In addition to kukersitic—sourced oils, oil stains of other compositions are recognized in Herald carbonates in the Porter, J.W. and Fuller, J.G.C.M. (1959): Lower Paleozoic rocks of northern Williston Basin; Am. Assoc. Pet. Geol. // IRl A E tg\eb.\\
Esso Tribune 2—8—3—14W2 well and in Interlake dolostones in the Mobil Sinc Roy N Redvers 5—-33—8-32W1 well Bull., v43, p124—189. / /// NN 9
(Haidl et al. this volume). No source for these oils has been identified. However, certain compositional traits, ) . —#01 25 E SN
particularly carbon isotopes, confirm that these oils have a distinctive source, possibly within sub—Bighorn Group Potter, D. and St. Onge, A. (1991): Minton pool, south—central Saskatchewan: a model for basement induced g i /{ \ ) 8
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