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The Black Island Formation consists predominantly of sandstone with
minor amounts of shale and is subdivided into two informal members. The
lower member is restricted to the western half of North Dakota and has a

four units that are recognizable in the Manitoba Paleozoic outcrop belt. These
are, in ascending order, the Dog Head, Cat Head, Selkirk, and Fort Garry

members. The Dog Head Member consists of a fossiliferous, mottled, dolo- -

derlying Stony Mountain Formation and the overlying Interlake Formation. The
Stonewall Formation is the uppermost formation in the Big Horn Group of
North Dakota and reaches a maximum thickness of 37 m (120 ft).

portion and along the flanks of the Williston basin where cyclic alternation of
evaporites and porous dolomites are developed, creating stratigraphic trap set-
tings (Andrichuk, 1959; Porter and Fuller, 1959).

and petrophysical properties of carbonate reservoirs in
the Rocky Mountain region: Denver, Colorado, Rocky
Mountain Association of Geologists, p. 291-302.

Manitoba and eastern Saskatchewan, in Turnock, A.C.
(ed.), Geoscience Studies in Manitoba: Geological Asso-
ciation of Canada, Special Paper No. 9, p. 225-234.
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2 CORE#5: 6264-6324' (1909.0-1927.6m) 44.21 bbls (7.02m) slightly B i Depiront ot Minena
s BLACK ISLAND DST#3: 1596-1602m (5236.2-5255.9'") gas cut water The Red River Formation produces from a number of fields in western  Kendall, A.C. 6
FORMATION § Rec. 1385m (4544") saltwater North Dakota. PfoQuction is restricted to the upper threg cycles, C through A, 1976: The Ordovician carbonate succession (Bighorn Group) E
mitic limestone. It conformably overlies the Winnipeg Formation throughout although the majority of the reserves are thought to be in cycle C (Kohm and of southeastern Saskatchewan: Regina, Saskatchewan, ; i MANITOBA
MNAAANAN NN most of the Manitoba Paleozoic outcrop belt. North of the depositional limit of Louden, 1988). The reservoir rocks consist of laminated and burrowed dolo- Saskatchewan Department of Mineral Resources, Report =
maximum thickness of 30 m (100 ft). It consists of twollithofacies; a dark red, the Winnipeg Formation, the Dog Head Member unconformably overlies the The lower part of the Stonewall Formation consists of a thin bed of mitic mudstones, wackestones, and some packstones. Textures have been No. 180, 186 p. g
<Z( quartz arenite sandstone and shale sequence, and, a greenish-grey quartz Precambrian basement. Its contact with the overlying Cat Head Member is anhydrite overlain by a 6 m (20 ft) thick bed of medium dark grey, finely changgd by post-Ordovicie'm diagenes_is to a slucrosilc‘or microsucrosic dolos- Kent, D.M. &
o DEADWOOD wacke sequence. The upper member also has twg lithofacies; a quartz transitional and conformable. : : it crystalline Iimgstone (Clarlson and Eastwood, 1962). This sequence is gverlain tone with weIIldeveIoped intercrystalline porosn){. M'”Pr Aoy of vudgy. or 1960: The evaporites of the Upper Ordovician strata in the P Clarion—
Q FORMATION § arenite, and, quartz wacke. It is conformable with the lower member and has a The Cat Head Member consists chiefly of dolostones. It is lithologically by another thin anhydrite bed followed by a 6 to 8 m (20 to 25 ft) thick me- fracture porosity are also present. The reservoir rocks are sealed updip by northern part of the Williston basin: Regina, Saskatche- ; : e ;
E o maximum thickness of 50 m (165 ft). recognizable only in the central portion of the Manitoba Paleozoic outcrop belt. dium grey to brownish-grey finely crystalline, dolomitic limestone. anhydrite ora dense carbonate and Ia'gerally by a tight/mudstone, wackgstone, wan, Saskatchewan Department of Minera|’ Rotolircos 5 Chevron— | #14—01_7 = A Eumme pou,ld_
o The lower member of the Black Island Formation was deposited in a 10 the north, the overlying Selkirk Member and underlying Dog Head Member The upper part of the Stonewall Formation, in North Dakota and Mani- ~ and dolomitic, cryptocrystalline, laminated mudstonie. The reservoirs are Report No. 46, p. Y = | MMR > "L =71/ Horton #8-15
terrestrial environment that was probably fluvial domirated; possibly a flood-  change facies to dolostone that is similar to the Cat Head Member dolostone.  toba, consists of light brown to grey, laminated to thin bedded, sparsely fos- g il o S°“r°edf by th‘; kerogenites £6e (RIRMETRIE S - indl KR, 1 . \ &
M,J plain or delta plain with local channel deposits (LeFever &t al., 1987). The quartz .To.th.e so_uth, the Cat Head Member becomes_mcreasmgly calcareous and is siliferous microcrystalline dolostone. tural closure is necessary for production. o B e s Madioh Bk = Bgs 2T|E26 25 | 24 23 ‘,2 21/ 19 i o e 15 CANADA
wacke lithofacies of the member probably represent the initial deposits of a indistinguishable from the underlying and overlying members. In Manitoba, Stonewall Formation strata are underlain sharply, and Oil production has been obtained from the Gunton Member of the . Wt e S (o) 'i'hird Interna‘— i il & a1/[ 80 | 78 |f78 [ 77 [ 76 5 | /%] 73 i 72 yal 70 1 69 USA
PRECAMBRIAN transgression. The Selkirk Member consists of fossiliferous, mottled, dolomitic lime- possibly with slight disconformity, by the Stony Mountain Formation. The con- Stony Mountain Formation and from the Stonewall Formatlon Oil occurrences e 63 A|./ . ' e "
The upper member was deposited in a nearshore zone between the stone. Contacts with the underlying Cat Head Member and the overlying Fort tact with the overlying Interlake Group is also slightly disconformable. The are concentrated in the central area of the Williston basin and associated with o i Nor}tlh %akota‘ anngiIIi,n T Hunt—Cranston #1 —
areas dominated by beach processes and marine shelf|processes (LeFever et Garry Member are transitional and conformable. The Selkirk, Cat Head, and formation generally consists of pale yellowish-grey to yellowish-brown, faintly PrOCOGHER-IGIE G PO PR s o, et Stciotas p 51.55 . ¢ ME: Ty
NOTE: /talics denote Manitoba terminology al., 1987). The dominant process was wave related, hoth normal and storm Dog Head members correlate approximately in the subsurface with the Yeo- mottled, medium- to thin-bedded, finely crystalline dolostone with sparse, In_ North Dakota the upper Interla!(e Formatian produces from struc- e Fogn : O‘ - : 5 %EJ unt—Olson #1 s
driven, at wave depths of 10 to 30 m (33 to 100 ft). man Formation of Saskatchewan. poorly preserved fossils. Beds in the lower part of the formation are separated ~tural/stratigraphic or stratigraphic/diagenetic traps. Reservoir rocks generally e ML ElE o) : g5 Ao 5|2
STRATIGRAPHY The Fort Garry Member consists of finely crystalline and micritic, vari-  from beds in the upper part by a sandy argillaceous marker (t-marker of Porter ~ consist of fenestral algal boundstones and associated paleosols trapped by 1988: Red River reservoirs of western North Dakota and east- Lillestrand #1 g2
Icebox Eormation ably argillaceous dolostones, with a medial zone of shaly dolomite breccia that and Fuller, 1959) (see cross-section A-A’). The Ordovician/Silurian boundary dolomitic mudstones or brepciated dol_ommc mudstones of ;upratldal orlgin_ ern Montana, in Goolsby, S.M., .and Longman, M.W. o NO'RTH D‘AKOTA
Deadwood Formation The Icebox Formation is primarily a shale seqbence with local sand- probably resulted from evaporite dissolution. It is overlain sharply, and possi- occurs within the upper part of the Stonewall Formation, possibly at the medial Fractures enhance production. The mlddlg Interlake | Formation produces in (eds.), Occurrgncg and petrophysical .prope!'tles of car- ; , | |
The Deadwood Formation is defined as the glauconitic, predominantly stone lithosomes (LeFever et al., 1987). It is conformable with the underlying bly disconformably, by the Stony Mountain Formation (Andrichuk, 1959; Foer- t-marker (Smith, 1963; Kendall, 1976; Porter and Fuller, 1959). Stark County. The lower Interlake Formation produces from several porosity bonate reservoirs in the BOCkY Mountain region: E?enver, s McHENRY ‘ T ’
siliciclastic beds of Cambro-Ordovician age that unconformably overiie the Black lIsland Formation and the overlying Roughiock Formation. The Icebox ste, 1928z, 192%9b; Kendall, 1976; McCabe and Bannatyne, 1970; Porter and The Williams Wiemiber (previously assigned to the Stony Mountain For- zones alomg maijor structural features. Calarade, Rocky Mountain Association of Geologists, p. = \ I I |‘ | l i | | l !
Precambrian basement and are unconformably overlain by the Middle Ordovi- Formation is present throughout the state of North Dakota, except in the ex- Fuller, 1959; Sanford et al., 1968). In the subsurface the Fort Garry Member mation, Smith, 1963; 1964) forms the basal unit of the lower Stonewall beds. It 291-302. PIERCE |
cian Winnipeg Formation (Manitoba)/Winnipeg Group (North Dakota). Region- treme southeastern corner. It is 46 m (150 ft) thick in|the central basin area correlates approximately with the Herald Formation of Saskatchewan. consists of grey to reddish and brownish, argillaceous or sandy dolostone. The REFERENCES LeFever, R.D., Thompson, S.C., and Anderson, D.B. |
ally, Deadwood Formation strata comprise a thick wedge of clastic sediments and 50 m (165 ft) thick in Grand Forks County. The Red River Formation was deposited in subtidal upward brinin Williams Member represents the oldest of a series of "para-time-stratigraphic" 1987: Earliest Paleozoic history of the Williston basin in North
STRATIGRAPHIC NOMENCLATURE CHART il i i i < . . i : G i : < 8 s s
throughout mqst of the Williston basin area. The Deadwood Formation attains The shale is bioturbated and in some localitied is fossiliferous. Three sequences. Sedimentation during each cycle was mainly controlled by an in- markers that can be traced throughout most of the Williston and Elk Point 1988: Stratigraphy and depositional history of the Deadwood Dakota, in Carlson, C.G., and Christopher, J.E. (eds.), O Well present only on SHEET #3 E
a maximum thickness of 274 m (900 ft) in North Dakota (LeFever et al., 1987). sandstone lithosomes are locally present, in Divide !County, Grand Forks crease of salinity (Elias et al., 1988; Longman et al., 1983). basins. : B S~ p or-Cmmmerrtnd Lovj’er R, Fifth International Williston Basin Symposium: Regina, Q—10:— 20— 30 km
NORTH-CENTRAL NORTH DAKOTA SOUTHWESTERN MANITOBA In " Manitoba, the Deadwood Formation reaches a maximum thickness of ap- County, and in southwestern North Dakota. These boflies consist of fine- to : ’ NSt B N i thesis. Ln| "t p Saskatchewan, Saskatchewan Geological Society, Spe-
e e proximately 60 m (197 ft) in the extreme southwest corner of the province medium-grained quartz wackes that are highly bioturbited, argillaceous, and Stony Mountain Formation INTERLAKE GROUP (Manitoba) / Interlake Formation (North Dakota) '1‘5 "tfr‘] Daskmt’ Grr ndaFgrlfé Nast?w S keflsésglverSI y o cial Publication No. 9, p. 22-36.
P ELK POINT GROUP (McCape, il Manltobg Energx and Mines, ) 980)' The Deadwood Forma- in places, cross-laminated (LeFever et al., 1987). In North Dakota, the Stony Mountain Formation represents the medial In North Dakota, the Interlake Formation consists primarily of dolos- IO, . il iy Bt 1 i 5 Lobdell, F.K. LINE OF CROSS-SECTION
VV\RNV ELK POINT GROU Ll tion thins northeastward into Manitoba, where it is regionally truncated at the The Icebox Formation was deposited in an offshore environment adja- formation of the Big Horn Group. It conformably overlies the Red River Forma- tones and limestones. It is conformable with the underlying Stonewall Forma- s =5 EL : y ” 1988: Macropaleontology of the Gunn Member, Stony Moun-
pis-Winnipeg unconformity. . ] -l cent to, and seaward from, nearshore sand deposits. Three different environ-  tion. Thickness of the formation reaches up to 55 m (180 ft) (Carlson and tion and reaches a maximum thickness of 335 m (1100 ft). The formation is e Ordovician dnst Silerian SR arERaRge Bedimentation tain Formation (Upper Ordovician), Manitoba and North
The formatlop cpn5|sts of greennsh-grey, hlgr]ly glauconitic, siliciclastic ments of deposition are proposed for the local sandstone lithosomes. A near- Eastwood, 1962). informally divided into lower, middle, and upper members. The lower member in southern Manltqba, Cana_da. American Association of Dakota: Ph.D. dissertation, University of North Dakota,
rgcks. The .rocks principally consist of quartz arenites, quartz wackes, and shore environment is suggested for the sandstone body in Divide County. The The Stony Mountain Formation is divided into, in ascending order, the consists of supratidal and intertidal lithofacies characterized by felted anhydrite o Petroleum Geologists Bulletin, v. 43, p. 2333-2398. Grand Forks, North Dakota, 371 p.
siltstones with lesser amounts of carbonate rocks that range in texture from lithosome in Grand Forks County was probably deposited as an offshore bar ~ Gunn and Gunton members. The Gunn Member is equivalent to the Stoughton nodules, laminated and non-laminated dolostones, hypersaline oolites, and ~ Baillie, A.D. loBue L
mudstone to grainstone (LeF_eve_r et al., 1.987). Multiple sedimentary structures deposit. A deltaic environment is suggested for the san stone in southwestern Member of current usage (Bluemle et al, 1986; Lobdell, 1988); usage of laminar or columnar stromatolites (LoBue, 1982). Fossiliferous wackestones 1951: Silurian geology of the Interlake area: Winnipeg, Mani- 1982: Dasasitional rvitonmien d di T
$i8l Iaciude fopie cossSRinatos. o sanial pariie) iBi0atns, Mee A North Dakota. "Gunn" predates and supersedes the usage of "Stoughton". The original representing subtidal deposits compose the middle member. Fauna included in toba, Manitoba Mines and Natural Resources, Mines : i po|st lak eerm ti \SN'?Ipt |abger)e5|s ot eN Ituh
E TERIAE L A < cape §tructurgs, soft sediment deformation features and structures associated : name, Gunn, will be used in the following discussion. The Gunn Member ex- this sequence consist of brachiopods, gastropods, pelmatozoan fragments, Branch, Publication 50-1, 82 p. | Bzrllotg eirnaCehris(:o selfnJ EI Iasncc)inKaT(jsiln:J vs(/:zse)rn Foo:th
% FORMATION GROUP % with bioturbation are present throughout the sequence. o Roughlock Formation ceeds 30 m (100_ ft) in thickness in eastern North Dakota and thins northwest- tabulate and rugose corals and stromatoporoids. The upper member is gener- 1952: Ordovician geology of Lake Winnjpeg and adjacent ar- Interna{ional WiIIisF:on ’Ba.si.r; Symposiljm: Regi.n,a Suas—
= | In North Dakota, the Deadwood Formation is subdivided into six infor- The Roughlock Formation is a transitional unjt between the noncal- ward to a depositional edge in eastern Montana and southern Saskatchewan. ally absent due to extended erosion during Late Silurian-Early Devonian time. - Winni Manitoba, Mani Mi | : e .
2 ! , : 3 2 ; ) ; y 9 ¥ eas: Winnipeg, Manitoba, Manitoba Mines and Natura katchewan, Saskatchewan Geological Society, Special METRIC CONVERSION TABLE
9 mal lithostratigraphic members based on wireline logs and the analysis of careous shales of the underlying Icebox Formation and the limestone of the It consists of thin, pale bluish-grey, bioclastic (articulate brachiopod-bryozoan Where present, it represents an intertidal and supratidal sequence of peloidal, Resources, Mines Branch, Publication 51-6, 64 p. Publicati n’ No. 6 29-42 /
available cores. These informal members are designated, in ascending order, overlying Red River Formation. It is predominantly an drgillaceous and fossilif- assemblage) limestones interbedded with highly calcareous shale or argil- intraclastic wackestones, packstones, and grainstones that locally contain gas- Bluemle. J.P.. Anderson, S.B.. Andrew, J.A., Fischer, D.W., and e OLD0 2 D T 5
as A through F (LeFever et al., 1987; Anderson, 1988). The distribution of the erous limestone that in south-central North Dakota confains a sandstone litho- laceous limestone. The shale is a medium olive grey or pinkish-grey in eastern tropods. Scattered discontinuous beds of salt are also present in the lower- LeFever’ J.AA’ ; = S =" Longman, M.W., Fertal, T.G., and Glennie, J.S. 1 metre (m) = 3.28 feet (ft)
members A and B is strongly influenced by the topography of the underlying some. The formation reaches a maximum thickness of 27 m (90 ft). North Dakota and grades to black in western North Dakota. most portion of the upper member (Fischer and Anderson, 1984). Well devel- B : A 1983: Origin and geometry of Red River dolomite reservoirs, 1 cubic metre (m*) = 6.29 barr .
: : : : : e : ’ 2o =6. els (bbls) (oil)
Precambrian surface, whereas members C through F are generally influenced Deposition of the Roughlock and lcebox formatibns occurred in similar, The Gunton Member conformably overlies the argillaceous strata of  oped karst, caliche, and lateritic soil zones are present on the upper surface e ggs:taDﬁ(g:; %;T;gt;athgI(foitjaTrgugjndM'i:sogzﬁ’an’:%ﬁ: western Williston basin: American Association of Petro- = 350 Imperial gallons
by Precambrian topography, and have a more limited distribution. offshore environments (LeFever et al., 1987). Carbophate deposition of the the Gunn Member. It consists of a pale orange to yellowish-brown, faintly mot- as further evidence for a period of subaerial exposure. o rios No 66 5 anat g Y, leum Geologists Bulletin, v. 67, p. 744-771. = 35.49 cubic feet (gas)
Upper The Deadwood Formation was deposited during a gradual major eus- Roughlock Formation reflects a decrease in detrital input into the basin. The tled, finely crystalline, dense, medium- to thin-bedded, sparsely fossiliferous, Megathan (1987), raised the Interlake Formation, in North Dakota, to c B cocioty of Pot I. : Gaolial t Manitoba Energy and Mines
st STONEWALL FORMATION @ [STONEWALE - — <'-'I';é‘:;:rer)———— 2= tatic sea level rise with several smaller transgressive and regressive events faunal assemblage supports the interpretation of an open marine environment slightly nodular dolostone. In the deeper basinal areas, Kendall (1976) noted group status and divided it into eight formations. The lower part of the group anddian soclety: o . etoreum eo.ogls 5 : 1980: Manitoba stratigraphic map series. 1 hectare (ha) = 2.47 acres
° (LeFever et al.,, 1987). Nine separate lithologies compose the six lithostratigraphic with normal marine salinities; a deltaic environment is suggested for the sand- the presence of a thin evaporite at the top of the member, defined as the consists of the Strathclair, Fife Lake, and Guernsey formations. Lithologies for 1990: Lexicon ‘?f Capadlan stratlgraphy, volume '4, western McCabe, H.R. 1 kilometre (km) = 0.62 miles (mi)
STONY /| Gunton Member | FC STCHE Aunton Memoet units. Environments of deposition for these units range from marginal marine stone lithosome. This lithosome, and the one in the stratigraphically lower Ice- Gunton anhydrite. Based on lithologic similarities, Lobdell (1988) suggested these formations include turbidites, organic-rich basin laminites, anhydrite, and Canada including eastern British Columbia, Alberta, ; : : 5 4
MOUNTAIN MOUNTAIN R ) o ; : ’ j , J : q ; ; 1978: Reservoir potential of the Deadwood and Winnipeg for-
FORMATION | Gunn Member | FORMATION 3u7nnb§ Renitontiary to offshore conditions. The Early Ordovician was marked by a major eustatic box Formation, appear to be stacked and may be genefically related. that the Gunton be included in the Stonewall Formation. quartz-bearing marker beds. These lithologies represent a deep marine envi- Saskatchewan and southern Mamﬁoba.. Calgary, Alberta, B hwestern. MaritabacaWinnibea. Mation
g = sea level drop at which time, the marine deposition of the Deadwood Forma- ; ; In Manitoba, the contact between strata of the Stony Mountain and ronment of deposition with normal salinities, that shallow upward and become Canadian Saciely 0f FeUfiull Copuue e & Miotitoba Mines & NaturalsResditess ang %’nvironment’
2 tion ceased. This was followed by a period of erosion. Red River Formation Red River formations is sharp and possibly slightly disconformable. The Stony hypersaline. Carlson, C.G., and Eastwood, W.P. ‘ Bl boscus s Diviiion Geslogieal Paps: GP 78-3
<ZD 34 Lo E By o Red River Formation strata conformably overli¢ the shales and sand- Mountain Formation is overlain with slight disconformity by sandy argillaceous The middle part of the group is divided into the Cedar Lake and Gron- 1962: Upper Ordovician and Silurian rocks of North Dakota: 54 p. ’ :
g innipeg orn'1at.|on( anlto'a) : . ' stones of the Winnipeg Formation (Manitoba)/Winnipeg| Group (North Dakota). (non-sequential) marker beds that compose the basal unit of the Stonewall dale formations, which consist of a dolostone sequence that is alternately rich Grand Forks, North Dakota, North Dakota Geological  \.cote W R and Bannatyne. B.B
= g = The Wlnnlpeg Formation in Manitoba comprises a complex sequence The strata overstep Winnipeg Formation strata to rest unconformably on the Formation. The thickness of the formation ranges from 35 to 40 m (115 to 131 and barren in fossils. The presence or absence of fossils is interpreted to Survey, Bulletin No. 38, 52 p. TR y R .
< 2 F’gng’ﬂ,l‘_’lgi ;‘ggﬂ.}’%m 2 of interbedded shales and sandstones. It unconformably overlies weathered Cambrian Deadwood Formation in western Saskatchewan, and on the Pre- ft) (Manitoba Energy and Mines, 1980). result from salinity variations Carroll. W.K 1970: Lake St. Martin crypto-explosion crater and geology of
Q &) Precambrian basement, except in the extreme southwestern corner of Mani- cambrian basement in northern Manitoba. The Red River Formation is overlain - : - 5 = : 2 . . Bae ™™ the surrounding area: Winnipeg, Manitoba, Manitoba
c>) 5 torba where the it is uncc;(nfoFr)mably underlain by a thin wedge of the Dead- sharply and slightly disconformably Iby the shale beds cr)f the Stlony Mountain His Sy Mount_aln Foshaly e s i beer_l supdwnded i ThesMendonnaliMiE=ou(t Bre_aks, and $herven formations: forin the 1978: Depositional and paragenetic controls on porosity devel- Mines and Natugral Resources pM?neS Branch, Geological
2 = wood Formation. The Winnipeg Formation is conformably overlain by lime- Formation. ’ fadr mamBers. I Riing Grter Hnie e, e oL, By T e Upper part of 1o grode Tiie e Iiyations were interpraisd {0 oRt RS opment, Upper Red River Formation, North Dakota, in Paper GP 70-3, 79 p ! ’
% g f the U ? Gliebul L gR d River F " Y y and Williams members. Recent standardized correlations, established by Mc- filling of a terrestrial inland basin by lakes, marsh, and stream sediments can- Estelle, D., and Miller, R. (eds.), The economic geology : 5
stones of the .pp.er r owcnah e .|ver orma} ion. : In North Dakota, the Red River Formation forms the basal formation of Cabe and Bezys (pers. comm.) for the latest edition of the Atlas of Western nibalized from older carbonates along the basin margin. Inden et al. (1988) of the Williston Basin, 1978 Williston Basin Symposium: Megathan, E.R.
— SUSHIBOK Thg Winnipeg Formatlon attglns a maximum thl_ckness of 68 m (223 the Big Horn Group. The formation attains a maximum thickness of 213 m Canada (in prep.) and the Lexicon of Canadian Stratigraphy (Canadian Soci- described the upper part of the Interlake Group as a series of thin, low-energy, Billings, Montana, Montana Geological Society, p. 79-97. 1987: Silurian Interlake Group - a sequence of cyclic marine SHEET # 5: CAMBRIAN-ORDOVICIAN
3 e i ft). It consists predominantly of argillaceous to nonargillaceous, siliceous to (700 ft) in the central portion of the Williston basin (Blugmle et al., 1986). ety of Petroleum Geologists, 1990), place the top of the Stony Mountain For- shallowing-upward, restricted marine cycles represented primarily by mud- Elis. R.J.. Nowlan.'G.S. and Boltor. T.E and freshwater carbonate deposits in the central Willis- : T =SILURIAN
4 gg faintly calcarepus shales and poorly cons%lda}ed to uncoqsplldated, very fine- It is informally subdivided into two members The lower member is mation at the base of the Williams Member. It is therefore proposed that the stones and dolostones. 1988 p ’I o'nt;IOQy o the, - .pe' oton e S ton basin, in Fischer, D.W. (ed.), Core workshop Vol-
© | ICEBOXFORMATION (& < to coarse-grained, quartzose sandstone (Genik, 1952; Baillie, 1952; McCabe, described as a burrowed wackestone. The upper mem er is further subdivided Williams Member be included in the overlying Stonewall Formation rather than In Manitoba, the Interlake Group overlies the Stony Mountain Forma- i e - PN ey oo ume, Fifth International Williston Basin Symposium:
; §g —————————— 1978; Manitoba Energy and Mines, 1980). A unique feature of the Winnipeg into four zones referred to, in ascending order, as D through A. The basal D in the Stony Mountain Formation, as originally defined by Smith (1963; 1964). tion with possible slight disconformity and is overlain with gently angular un- Fid _R'gggoﬁ%maﬁo\; (L'\J’l’;z?éoor?\loé“c'ﬁg' §outréern Manl; Grand Forks, North Dakota, North Dakota Geological CORRELATION CROSS"SECTIONS
z B:;ggaﬁ';g:” ° = basal sandstone Forrrwlatxon in Manltoga s éhe Iiarmandst?nc? bady located south of Wlnt?lpkeg. It zone consists of dolomitic, porous, burrowed, brown mudstone and wack- The Gunn Member consists of greyish-red to purplish- and reddish- conformity by the Ashern Formation (Devonian). The thickness of the Interlake hzinZs o Min’eraIeResourcesq Menv:oir 4:'(:; 34u1r_%a\15tg £ Survey, Miscellaneous Series No. 69, p. 59-88.
VWM\E“WANVWMW |sf a argeaggsft-trendmg, ar-i ? san . ody that Z'Ftalns a_ma:jxmur:: icl niss estone. It is overlain by a 0.6 to 1.5 m (2 to 5 ft) thick, |impermeable, regularly grey, burrow-mottled, fossiliferous, calcareous shale with thin interbeds of Group in Manitoba ranges from 50 to 70 m (164 to 230 ft) (Manitoba Energy Fischer. D.W dAng SB - - - Okulitch, V.J. ALONG THE UN'TED STATES_CANADA
3_3: Ln 1(959 1) and consists of very fine- to medium-grained sandstone (An- laminated, argillaceous, black, organic, skeletal wackestone and packstone highly fossiliferous limestone. The Penitentiary Member consists of yellow to and Mines, 1980). It consists primarily of pale, yellowish-grey to yellowish- SeheL o anl ngerson, il : 1943: The Stony Mountain Formation of Manitoba: Transac-
richuk, 2 ): : . = (Carroll, 1978). Zones C through A consist of separate repetitions of four li- reddish-grey, medium- to thin-bedded, finely crystalline, fossiliferous, argil- brown, finely crystalline to sublithographic dolostones with coarse fossil frag- 1984: Little-known mid-Paleozoic salts of northwestern North tions of the Royal Society of Canada, v. 37, p. 59-74. lNTERNATIONAL BORDER
_ Bglllle (1952)'. Geplk (1955) and V_lgrassl(197l1) attempted to subdivide thologic units. The basal lithologic unit of the sequencg is a light to dark grey, laceous dolostone. Where present, the Penitentiary Member is conformably mental, oolitic and stromatolitic interbeds (Porter and Fuller, 1959). Subdivi- Dakota: Grand Forks, North Dakota, North Dakota Geo- Portor W “and:Fillar. JiG G0
the Winnipeg Formation into distinct stratigraphic units. These units generally slightly dolomitic, bioturbated, skeletal wackestone to packstone. This is over- overlain by the Gunton Member. Where the Gunn Member is absent, the Peni- sion of the Interlake in the subsurface is difficult and alternative subdivisions, logical Survey, Report of Investigations No. 83, 18 p. = S = : (NORTH DAKOTA—MANITOBA)
= = consist of a lower, basal sandstonelunit, ;nd one, or two, overlying units of lain by a fine-grained, brown, dolomitic mudstone wi h good intercrystalline tentiary Member is underlain sharply and with slight disconformity, by the Fort which are not discussed here, have been proposed by Porter and Fuller Foerste, A.F. 1959: Lgyver Paleozc.ni:A roc}(s ofAnorthlerp Williston basin and
é &t sandstone and shale. A formal stratigraphic subdivision of the Winnipeg For- porosity. Included in this unit are desiccation features,| |nd|V|duaI and massed Garry Member of the Red River Formation. (1959); King (1964); Jamieson (1979) and others. 1929a: e Ordovician andeSIUn T of thiE nerican- arcliceand ;gaicseirsnaar”eeat:n \r;ne4rgcan 125:01(:ézt|0n of Petroleum Ge-
o DEADWOOD DEADWOOD nza mation has notlbelen accepted.ln Manitoba. — : - amcglar anhydrite crystals, subaerlallly Iamlnz_ated crushs pelletal fabrics and The Gunn Member, together with the Penitentiary Member, form the sub-arctic regions: Denison University Science Lab Jour- < : - -
E FORMATION FORMATION z Th? Winnipeg Formation replresen?s the initial deposu?sl of a marine erosional surfalces. The mud;tone is overllaln by an| impermeable layer of lower Stony Mountain Formation (equivalent to the Stoughton Member of Sas- PETROLEUM POTENTIAL nal, v. 24, p. 27-79. Sanford, B.V., Norris, A\W., Bostock, H.H., and Bell, R.T. : = Prepared by
o tranggressmngl cycle t_hat' began during Mld(_ile to Late Ordqvncran time, and r_mdularl anhydlnte and |nterlam1natgd anhydrite and dolostone. Thel uppermost katchewan) and are complete lateral facies equivalents. The Penitentiary ! . = . 1929b: The cephalopods of the Red River Formation of south- 1968: Geology of the Hudson Bay lowlands - Operation Winisk:
continued until Late Silurian time. The Winnipeg beds consist of terrigenous lithologic unit is a 2.5 cm (1 in) thick, noncalcareous,rrjark grey, fissile, argil- Member represents a northern, more shelfward, dolomitized and less argil- Production has been obtained within the Deadwood Formation of ern Manitoba: Denison University Science Lab Journal Geological Survey of Canada, Paper 67-60, p. 1-46. = =
clastics. Strata deposited later in the transgressional cycle are almost entirely laceous bed that acts as a definitive marker for each sequence on wireline laceous facies. The Gunn represents a southern, deeper basinal limestone- North Dakota. The North Dakota producing zone comprises the basal sand- v. 24, p. 129_'235_ : Sinclair, G.W., and Leith, E.I. Julie A. LeFever Carol D. Martiniuk
carbonates and evaporites (Vigrass, 1971; Porter and Fuller, 1959). The Car- logs. Vertically, zones C through A become successwel{y thinner and the anhy- shale facies. These members cannot be differentiated in the subsurface. stone unit of the Deadwood Formation and is restricted to the Nesson anticline Genik. G.J - 1958: New name for an Ordovician shale in Manitoba: Journal (North Dakota Geological Survey) (Manitoba Energy and Mines)
man sand probably represents an offshore bar deposit (McCabe, 1978). drite unit becomes less widespread. The Gunton Member conformably and transitionally overlies strata of and Ne\_Nporte figld in Renville County. Strata equivalent to the producing beds — : = = = of Paleontology, v. 32, p. 243-244. Petroleum
1952 A | study of the W F t Mast:
WINNIPEG GROUP (North Dakota) Carbonate deposition of the lower member amd D zone of the Red the Penitentiary or Gunn members. It consists of very pale orange to yel- extend into Manitoba. : jher:gloaiivzr:iry ;Jf Maenitotl)gml\al\(lei%ni Oémawlizf;-imbis ?;2 Somith U1
WM River Formation represent a shallow subtidal to low intertidal regime. The lowish-brown, faintly mottled, finely crystalline, dense, medium- to thin-bedded, Strata in the Winnipeg Formation are sufficiently high in organic con- et Sty ; Peg, i 1963: X Seholodle sty oF the Biody Mossitaln Fomstion and Sidnev B. Anderson
The Winnipeg Group in North Dakota attains a maximum thickness of presence of some organic detritus in the D zone reffcts local restriction in sparsely fossiliferous, slightly nodular dolostone, that contain scattered chert tent to source Lower Paleozoic (Ordovician and Silurian) rocks in the Williston £ - A ’ i St ?I E Y] th y Manitoba: M 's th 3= :
@ oil production present 134 m (440 ft) and unconformably overlies the Deadwood Formation, except circulation into the basin. Zones C through A initially were deposited in shallow  npodules. Several interbeds of reddish mottled, nodular, argillaceous dolostone basin. The Winnipeg Formation provides excellent reservoir beds. These, in 1954 A o Iie aipey Joimation: Joumal of .°”8W.a _ormefm'an i st;ou V\f'm' anlt& 2 astezr1sgt o (North Dakota Geological Survey)
in the extreme southeastern and northeastern portion of the state, where it water, probably an open shelf environment. This was |followed by high inter- (Penitentiary type lithology) occur near the base of the unit (Baillie, 1951, combination with complex facies changes, provide several possible areas for the Alberta Society of Petroleum Geologists, v. 2, p. 1- Sls,' mve‘rSlty of Manitoba, Winnipeg, lanltoba, p-
rests directly on the Precambrian surface. Three formations are correlative tidal or supratidal deposition. The overlying anhydrites are interpreted by Car- 1952; Kent, 1960; Okulitch, 1943; Sinclair and Leith, 1958; Carlson and East- stratigraphic entrapment. In North Dakota, production from the Winnipeg For- 5. 1964: A lithologic study of the Stony Mountain and Stonewall Drawn by: > )
within the state, which in ascending order are, the Black Island, Icebox, and roll (1978) to be a sabkha deposit, in a high supratidal evaporitic environment. wood, 1962). mation is located along the Nesson anticline, along the fault-bounded structure Inden, R.F., Cluff, R.M., and Brynes, A.P. formatlons in southern Manitoba (abs.): Canadian Min- M. E. McFarlane N. Barton B. Lenton i
Roughlock formations. This was followed by a short diastem and repetition of the sequence. in eastern Stark County (Richardton and Taylor fields), and in Renville County 1988: Reservoir geology and petrophysics of the Upper Inter- . ing Journal, v. 85, p. 114, 117. (Manitoba Energy and Mines) M?gglfh?ga
: In Manitoba, the Red River Formation ranges in thickness from 150 to Stonewall Formation (Newporte field). lake Group, Nesson anticline area, North Dakota, in  Vigrass, L.W.
Black Island Formation 175 m (492 to 574 ft) (Manitoba Energy and Mines, 1980 It is subdivided into In North Dakota, the Stonewall Formation is conformable with the un- Red River Formation oil occurrences are most probable in the central Goolsby, S.M., and Longman, M.W. (eds.), Occurrence 1971: Depositional framework of the Winnipeg Formation in December, 1991
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