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THE STRATIGRAPHY O~ MANITOBA 

WITH REFERENCE TO 

OIL AND NATURAL GAS POSSIBILITIES 

INTRODUCTION 

During the past two years a growing interest has been 
shown in Manitoba as a possihle source of petroleum and natural 
~as. The geological section in Manitoba includes appreciable 
thicknesses of Cretaceous, Devonian and Ordovician rock~; formations 
of the same ages in other parts of Nortn America are known to be 
hospitable to oil accumulations. Deep drilling in parts of south
eastern Saskatchewan and adjacent areas of North Dakota has indicat
ed the presence of Mississip~ian and Triassic formations which may 
extend into Manitoba in thE! rOl'\!! of "sedimentary wedges·. This re
port has been prepared for the purpose of gathering together all 
the data that are available on exploration undertaken in this field 
in the past, and to describe the occurrences of gas and oil shows 
which have been encounter~d. In addition to a brief history of 
exploration and the description of oil and Gas occurrences, a sec
tion of thi3 bulletin will be devoted to the p,,·;t-Cambrian strati
graphy of the southern part of the province, and mention will be 
made of local struct'.lres which haVE! been investigated. Also inclu
ded is a schedule of wells listing all wells drilled in the province 
for which information is available, and descriptive logs of selected 
deep wells. A map shows the location of the wells listed in the 
Schedule of ~ells, and cor~elation =harts indicate the relation of 
the geological section in Wanitoba to that in North Dakota. 

The most favourable portions of the province from the point 
of vie" of potential petroleum and natural gas prodUction have been 
explored only to a limited degree, ver,y few deep wells have been 
drilled and of these not more than three or four were properly test
ed. A well drilled in 1949 in the vicinity of ~leton is the first 
deep well drilled in the southwestern par-t of the province. As 
geological and geophysical exploration of this territory is present
~ being conducted under competent and experienced direction, it 
is probable that more drilling of deep test wells will be under
taken within the next few y~ars to explore the possibilities of 
petroleum and natural gas production. Such wells, when drilled, 
will add great~ to our knowledge of the subsurface geology or the 
province and the information presented herein may soon become ob
solete. However, certain conclusions regarding regional features 
may be reached from information available from Manitoba wells, 
"hen this information is studied in relation to deep wells in 
Saskatchewan and North Dakota. 
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This report will be concerned chiefly with the south
western part of Man1to~a, with brief references to .... ells in North 
Dakota and Saskatche .... an. 

HISTORY OF EX?LORATDN 

The first drilling in Manitoha was done in 1873 when a 
Geological Surveyor cinada party under the direction of W. 8. 
"Maud (1874, pp. 12-16) drilled a series of holes for the three
fold purpose of geological exploration, investigation of ground 
water supply, and exploration for accessible beds of coal aad 
other useful minerals in proxiwity to the proposed ~ourse of the 
Canadian Pacific railway. Three holes were drilled; the deep-
~st was seventy feet, and none penetrated belo~ the glacial drift. 
A second attempt was made the following summer (Selwyn, 1876, pp. 
2-3); a party from the Geological Survey of Ca:'1ada resumed "ork 
on Rat Creek and also carried out operations in the vicinity of 
Port Ellice on the Assiniboint'! River and on the Swan River near 
Fort Pelly, with a view to ascertaining the eastern limit of the 
Cretaceous coal-bearin~ rocks and investigating the possibility 
of locating artesian wells which would supply water suitable for 
domestic use. This drillin6 was continued to a depth of 210 feet; 
the hole penetrated eighty-eiGht feet of s~rficial deposits, 
forty-two feet of Palaeozoic, probably Devonian, li~estone, and 
eighty feet of "grey rock", belonging to the Precambrian basement. 
In 1880, a party under the direction of Dr. A. R. C. Selwyn ~188l, 
pp. 2A-9A) drilled four holes alon6 the SOI~l'is River valley be
tween Roche Percee in Saskatchewan and Turtle Mountain in Manitoba 
in search of the Tertiar/ lignite which is exposed near Roche Percle; 
none was encountered although the holes were from 155 to 295 feet 
deep. 

The first exploration for petroleum was undertaken in 1887 
(Tyrrell, 1891, p. 102). In April of that year a LIa:1itoba charter 
was granted to the Manitoba Oil Company. A percussion drill '~as 
hauled north from Strathclair to the west bank of the Vermilion 
River in tp. 23, rge. 20, 'N. Principal mer., a distance of I1ver 
forty miles. The first well had been drllled to a depth of 292 feet 
when a mechanical failure delayed the ;vork until the following year. 

1 

2 

References are listed on page 131 

(1) On the north bank of the Assiniboine River within the 
present city limits of Winnipeg - 31 feet deep (2) SEt, 
sec. 31, tp. 15, rge. 2, W. Principal mer. - 25 feet deep 
(3) On Rat Creek, 66 miles west of the present city of 
Winnipeg. 
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In 1888, the drill was moved a short distance down the valley 

and a second hole was drill~d to a depth of 743 feet. 

Most of the wells drilled in the province prior to 1900 

were drilled in search of water, and the geological information 

they afforded was merely a by-product. Notable among these were 

the Rosenfeld. Deloraine and Morden wells. drilled in the towns 

bearing the same names. The Rosenfeld well was drilled sometime 

prior to 1886 by the Canadian Pacific Railway Company to a total 

depth of 1037 feet. In 1888. the Town of Deloraine drilled a 

water well to a depth of 1943 feet and in 1889-90 the Town of 

Morden drilled a 6oo-foot well. 

In the interval from 1900 to 1930. charters were granted 

to several companies interested in oil and gas exploration. Maqy 

of these charters were surrendered or cancelled with no wells having 

been drilled; a record of the wells which were drilled can be 

found in Schedule of Wells in the latter part of this publication. 

The 1930 l s saw a renewed interest in oil and gas explora

tion. and several wells were drilled into the Palaeozoic forma

tions. Notable among these were the Dauphin well, the Commonwealth 

Ilanitou No. 2 well and the IJ.sgar well. The Canadian Industries 

Limited well drilled near Neepawa for the recovery of salt brine 

was also of value for the geological information obtained. The 

~nitoba and Saskatchewan Oil and Gas Development Syndicate was 

formed in 1943. This syndicate has drilled two wells to the Palaeo

zoic to date. The first was the Portage la Prairie No. 1 drilled 

in 1944 and the other. the Gilbert Plains No. 1 drilled the follow

ing year. These wells are at present standing suspended at depths 

of 1540 feet and 1370 feet respectively, awaiting completion. The 

most recent drilling was done near Neepawa by the Langford Oil Syndi

cate which drill~d the Lan~ford No. 1 well to the Precambrian base

ment in 1947 J and near ~leton by the Souris Valley Oil Company 

which drilled the Gordon 'Mh1te No. 1 well to a depth of 5160 feet in 

1949. 
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STRATIJRAPHY 

The following descriptions of the geological formations of 
Vanitoba are based primarily on well cuttinp,s. The writer has ex
amined all the cuttings avail~hle from Yanitoba wells, but for the 
wells from which no samples were available, reference has been made 
to published 106s. In cases where descriptions of outcrops give a 
more complete picture of the formation wrler discussion, reference 
is made to the field work of members of the Geol06ical Survey of 
Canada and of other geologists. 

The sedimenta~ rocks underlying Manitoba range in age from 
Ordovician to Paleocene; they have a total thickness of several 
thousand feet in the southwestern part of the province and gradually 
thin towards the northeast where the Precambrian shield is exposed. 
In general, the strata have a very gent.le diI= to the southwest, 
~~th the result that they outcrop progressive~ from west to east 
from the Cretaceous escarpment to the Precamhrian shield. 

Throughout this section of the report, several figures 
are included, which show the formations frum ~~e Ordovician to the 
Jurassic as they appear in well sectic.ns. III each figure, the 
bottom of the fonnation has been taken as the base line so that 
thicknesses and litholo~ may be compared easily. 

PALA::OZOIC STRATIGAA?HY 

Cambrian Period 

To date, no sediments of Cambria~ age have been identified 
in ~nitoba. More than 219 feet of rocks of Cambrian aGe are found 
in the Northern Pacific No. 1 well in Fallon County, Montana (Laird, 
1944), just beyond the North Dakot,a bout"\dary, and it is believed 
that this formation extends In~o the wastern part of North Dakota. 
A wall drilled near Ogema, Saskatc!lewa:1, penetrated 800 feet of sa:1..l
stone, possibly Cambrian, and Cambrian heds are known to occur across 
southern Al~erta. As the formation thins in an easterly direc~ion 
across :.!ontana and the Canadian prairies, it has probah~ pinched 
out somewhere to the west of ~~~itoba. 

Wallace (1925, p. 16) suggested that thp basal sandstone 
beds are correlative with the Ordovician St. Peter's Sandstone of 
Minnesota. Formerly correlation of the sandstone with the Potsdaln 
Sandstone of late Cambrian times had been sue~ested though not on 
the bases of any paleontolOGical data. Sorne geoloeists at the 
present time would correlate the sandstone with the Deadwood forma
tion of North Dakota which is believed to be Cambrian in age. The 
northeasterly extent o~ the Carnhrian seas will not be known until 
more deep wells are drilled in the rnarc;inal area. 
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Ordovician reriod 

The Ordovician seas elCt"r.ded o"er a much greater area 
than those ot the Ca~brian period; sedi~ents of Ordovician age 
are believed to underlip all of southern Manitoha west of the Pre
c9JII~rian shield. WaU<lce (1925, p. ;>0) describes sedill'.ent.s of 
Ordovician abe exposed in the Hudson's Bay region, leactine to the 
belief that there was a continuous sea "from Hudson's Ray to 
southern lI.anitoha and prohably to Wyor.:ing and Colorado" durir.g 
Ordovician ti~e. The thickness of the Ordovician section is 1970 
feet in the :.rr.ma L. Semling 110. 1 well in Oli vcr County J ~orth 
Dakota, 1590 :'e€:t in ':.he :;orthern i'acific No.1 Ivell (Montana) 
1200+ reet in the Norca:101s Parry No. 1 well in Saskatcnewan and 500-
700 feet in Manitoha wells. The Ordovician sedimp.nts thin toward 
the southern Al~·~rta phins and do not exte:1d to the foothills. 
In most of the secti·ms studied the Ordovician rocks can be divided 
into three !'onnations which wil'!. be di'lcHssed in turn. 

Wir.nipe~ 'ormation 

The oldest Ordovician rocks in Manitoba belong to the 
Winnipeg formation, and ~here found rest on the Precambrian base
ment. This fo~ation is a sequence of shale and sandstone beds, 
having a thicknf'ss of 605 feet in the t:orthern Pacific No.1 well 
(Montana), 520 !'eet in the Err.ma L. SemIin!?; No. 1 well (North Dak
ota), and 100-200 feet in Manitot~ wells, except at Mafeking where 
112 feet of sand alone make up the 'Ni:mipeg formation. The usual 
sequer.c~ is a relatively thin bed of colorless mostly unconsolidated 
sand, composed of rounded grains, overlain hy a dark-green, splintery, 
in places ~lightly calcareous shale. The sand seems to thicken to 
the north to the exclusion of the shale, as the 'Ninnipegos1s No. II 
well penetratPd a~out equal thicknesses of each and, as pr~viously 
stated, the M.."lfe~ir:g well showed 112 feet of sand and no shale. The 
Langford No. 1 well t'ailed to encounter any sand restine on the 
Precambrian basement. It is quite possi-"le tha~, some of the varia
tions in the t~ic~~ess o!' the sandstone are due to irregularities 
in the Precamhrian surface on which it was laid down. A possihle 
Cami:'rian age of the basal sandstonp of the 'Ninnipeg formation was 
disc~sscd above. 

Red R:i ver Fonnation 

The rtf!d R:iv~r fonr.ation occupies the middle p.1rt of the 
Ordovician section; it is ,y !'ar the thickest of the three ~ort:'.a
tions in ~ni leba. The thickness decreases frail' 8)0 feet in the 
EIl'JI'a L. Semli:1g ~c. 1 well (tjorth Dakota), and :9:1 feet in the 
Northern ?acific No.1 well (Montana) J to 542 feet in Cornn:onwealth 
Manitou ~o. 2, 480 feet in Portage la frairie ~;o. 1, 495 feet in 
Stony !.:ountain No.1, and JllO fp.et in 'Ninnipegosis No.4. The 
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Map of Ma:"l.~ to:,a shO'.'rin;; Ioca tbn of ;'1e Us which ?er.p.tra te 
Ordovici.:l~ b-:?d5 and location of outcrops of Ordcvicia~ 
st:-ata. Well-~ites are marked by laI"!;e dots anci ou~crops 
by small crosses. 
1. Comr.:on;':--alth ~,!.:lnitou .112, 2. Com:::onvlCalth Pete #2, 
3. ',Vells in vicinity 0;" \'iinni!J~g, ~. Portage 101 Frairie 
#1, 5. Stony ~~ou!'ltain, 6. LanLford .;;1, 7. ·,l[innipegosis 
#4, 8. Mafekine #3 
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formation consists chiefly of light-grey or buff and cream lime
stones in the southern part of the province. A band of light
coloured dolo~~te lies near the tcp of the section in the Common
wealth Manitou No.2 and Portage la Prairie No.1 wells. To the 
northwest, the dolomite cont"nt increases; the Langford :;0. 1 well 
enco~~tered a thick bed of dolorr~te nearer to the base of the 
section, and in the Langford No. 1 and Stony Mountain No. 1 wells 
the whole upper section is dolomite; the Winnipegosis No. 4 section 
is almo~t entirely dolomite and the Mafeking No. 3 well penetrated 
dolomite and dolomitic limestone. Some porous beds in the Red 
RiYer formation are seen in cuttings from the Commonwealth Manitou 
No.2, Portage la Prairie ~Io. 1 and Langford No 1 well. 

The Red River formation as seen in outcrops is divisible 
into three me~bers,the Lower Mottled or Dog Head, the Cat Head, and 
the U~per Mottled or Selkirk. According to Wallace (1925, pp. 17-
18), the Dog Head is a buff-coloured limestone with darker brawn 
spots; the Cat Head is a more dolomitic limestone with an abundance 
of chert nodules flattened along the bedding planes and most abun
dant near the base; the top beds are porous, honeycombed dolo~~tes. 
The Selkirk consists of a light-grey limestone with darker patches, 
buff or blue in colour, which Wallace believed to be due to dolo
mitization. All three members contain abundant macro-fossils. To 
date it has not been possible to distinguish between the three mem
bers in well cuttings. 

Stony Mountain Formation 

The upper series of Ordovician sediments has a considerable 
thickness in the Northern Pacific No. 1 (Montana) and ~ L. Sem
ling No. I (North Dakota) wells; 455 feet of these beds are found 
in the former well and 620 feet in the latter. The section in 
Manitoba is considerably thinner, being less than 130 feet thick 
in all the wells that penetrated it. The Stony Mountain section 
i8 a'series of limestones and dolomites chiefly pink and/or grey 
in color. The Commonwealth Manitou No. 2 well has a sand bed at 
the top and another at the base of the formation; these beds have 
not been encountered in other wells although some sand is present 
in the limestones in the Commonwealth Pete No. 2 well. 

From outcrops the Stony Yountain formation can be divided 
into four members as described by Okulitch (19u3, pp. 6O-64). 
In ascending order these are Stony Mountain Shale, Penitentiar,y, 
Gunton, and Birse. The lowest member is red shale interbedded 
with thin bands of hard, reddish, or dark-grey limestone and is 
highly fossiliferous. The Penitentiary member consists of soft 
and crumbly dolomite, buff to yellowish in colc~r with a little 
greenish-yellow and purple. The Gunton is composed of dense, 
hard, massive dolomite, huff in color with some red or maroon
coloured bands; some of the beds appear to be porous, possibly due 
to the weathering-out of small fossils. The upper member consists 
of white to light-buff dolomite or dolomitic limestone which 
weathers to a buff or ivory colour; weathering-out of fossils has 
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made the uppermost beds porous. 1 The info~ation obtained from 
wells studied to date has not been sufficient to distinguish be
tween these members. 

Silurian Period 

Stonewall Formation 

Unlike the formations underlying it, the Stonewall appears 
to have the greatest thickness in the central part of the area 
under consideration and to thin towards the south and north. 
There are no known Silurian sediments in North Dakota with the 
possible exception of some in the extreme northeast corner of 
the state. The Commonwealth Manitou No. 2 well penetrated 400 feet 
of Stontwall beds, the Commonwealth Pete No. 2 well 430 feet, the 
Portage la Prairie No. 1 well u95 feet and the Langford No. 1 well 
605 feet. From the Langford No. 1 well northward, the section 
becomes thinner; the Winnipegosis I/o. u well showed a trickness 
of 510 feet for the Stonewall, and the Mafeking No. 3 well 246 feet. 
Si'urian sediments extend into southern Saskatchewan but do not 
extend as far west as southern Alberta. 

The Stonewall formati~n is composed essentially of pink 
cream and buff-grey dolomi~es • A bed of limestone can be traced 
through the Coremonw~alth Manitou No.2, the Portage la Prairie No.1, 
the Langford No. I and the Dauphin wells. This bed is 20 feet thick 
in the Commonwealth Manitou No. 2 well, 30 feet in the Portage la 
Prairie No. 1 and lanGford No. 1 wells and 40 feet in the Dauphin 
well. The Commonwealth Manitou No. 2 and Portage la Prairie No. I 
wells intersect a second limestone bed so~e 60 feet below the fi~st, 
but this bed is not recognized in cuttines fro~wells to the north. 
The top of the Stonewall formation in Manitoba is placed at the top 
of a red calcareous shale bed 10 to 20 feet thick, except in the 
Commonwealth Manitou No. 2 well ~here 20 feet of dolomite overlie 
the shale. In the Neepawa No. 2 well, the Langford No. 1 well and 
the Dauphin well, a bed of ar~ydrite 20 to 50 feet thick is encoun
tered not far below the red shale. Zones of porosity were encoun
tered in the Silurian dolomitp.s in the Commonwealth ~n1tou No.2, 
the Portage la Prairie No. 1 and the Langford ~o. 1 wells. 

I 

2 

On the hasis of lithology alone ::. M. Kindle and S. R. Kirk 
considered the beds included in the Birse to be Silurian. 

The Commonwealth Pete No. 2 section is described a~ limestone; 
however this is a driller's description and it is probable 
that the rock was actually dolomite. 
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Frcrr. the exposures in the quarrJ at Stonewall, Manitoba, 
E. M. Kindle named the Stone'Nall forl!l~t.ion (1914, lJP. 247-251). 
rrom a study of the quarry and other outcrops, he divided the fo~
ticn into an upper cream or lilht-br~y dolomite and a lower ~~'f 
and pink dolomdte separated ~y scr.e 50 fe~t of white bYPsum. At 
the town of GypsWll'lille, !,;a-:Hooa, the gypsu.':J is rep~rted ':.0 be 
150 feet thick and underlain by a consi,i.::rable thickness of red 
clay-shale (Wallace, 1925, pp. 22-23). iVallace states that gyps~ 
and red clay were fou!'ld in drillin~ at Arnaud, St. Elizabeth, 
Dominion City, and Rathwell, but turther deep drilling and investi
gation ',rill be req'.rlred to detennine whether the hads enco;mtp.ro:!d 
were Silurian or part of the Amaranth formation. ,It appears that 
conditions favouring deposition of red shale and gypsum were present 
only in the northeastern part of the area, and it is probable that 
at the same time as the deposition of gypsum and shale beds in the 
northeast, dolomites were being laid down to the '/fest. 

Rocks of Silurian age are exposed alonl the ~elson River in 
the ~udson's Bay region (Savage and Va!'l fuyl, 1919, pp. 345-J:~6) and 
it would appear that a continuous sea ext~nded from Hudson's Bay to 
southern ~ni~oba during at least part of 3ilurian time. 

Devonian Period 

The thickness and lithology of the ~evonian rocks in Manitoba 
vary so greatly that it is dif:'icult to dEscriee the rocks of this 
period from a study of well cu r,tir1(;s. It ,:;eems appare!'lt that parts 
of the Devonian section are migsing in some wells. In the Co~on
':'l'ealth Manitou tro. 2 well only SO feet of' sedirr.en:.s ha'le been assign
ed to the Devonian. The up~er 30 feet of limestone of this section 
is similar to the limestone found some 260 fe~t belo~ the top of the 
Devonian in the Neepawa ~Io. 2 well. The same limestone apnears near 
the top of the :levonian section in the Dauphin 'rrell. As the Neepawa 
section includes O'ler 250 feet of dolor.dte and anhydrite '"hich arc 
absent from the COll'w'l:onwealth !.!anitou No. 2 am! Dauphin wp.lls, it is 
apparent that a considerable unconforrJty exists at the top of the 
Devonian. On the other hand, the ~;eepa;ya !--io. 2 well has 80 feet 
and the Wauphin well 500 feet of Devonian sediments below the lime
stones correlative with those of the ~ommonwealth ~nitou No. 2 well. 
'/lickenden (1934, p. 166) suegests that the lowest Devonian beds are 
also missing in the 'Ninnipegosos No. I, well. This '/fOU Id point to an 
unconformity at the base of tne Jevonian as well as at the top. The 
Devonian has a much greater th.icknp.3::$ to the south and '/fest; it is 
given as 140~ feet in southern Saskatchewan, 1800~ in the southern 
Alherta plains, and 2875! feet in the southern Alberta foothills 
(Hume, 1947, P. 196). The thickn,'ss in the !<amp ~o. 1 well (North 
Dakota) is 600+ feet and in t~e r:l!'J:'.a L. Sen,ling ~:o. ! (~Iorth !lakota) 
well it is 470 feet. 

The limes t,ones and dolomites oelon."ing to the Devonian are 
il,:n~~lly bt''';' or crearr. in colour, but pinkish sections are present 
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in some wells. The ~!eepa...a ~!o. 2 well and the Dauphin well in':.er
sect.'d some ~sUI:I beds in the Jevonian. L~ne Devonian beds pene
trated in t,:'.e l.:afeking :10. J well are a..'1like those found in any 
of the other !..a~itoba ',fells, the lir.les ::'one beir.g chiefly greenish 
and ·Hhi':.e in colour. Appare!1tly the seq'lence of i:levo:ti.a!1 sediments 
varies a great deai ever relatively short distances and it would 
seem that conditions of deposition were very changeable. It is 
also possible that there ~ay be one or more disconformities within 
the Devonian itself. Poro~s zones were observed in the cuttings 
from the Langford ~;o. 1, Gilbert ?lains ~lo. 1, and Mafeking No. J 
·"ells. 

"o'lallace (1925, ?p. 21:-27) describes :.he Devonian in Gutcrops 
on the shores of Lak~s ~:ani teba and ','{innipegosis. !-ie found it 
possil'le to divide ~.he Devonian sedir.Jents into three formations: 
the ::1:r. Point, ",'IlnnipeGosan, and :.la.nitoban, in asce:1ding order. 
:'h~ :::L'I1 Point. !'.e descdbed as a lL;ht-srey to dark-brO'~ mottled 
li'l1estone with ar;;illaceous phas~s, arenaceous in its up;Jer beds. 
The ",'lin.'1ipegosan is a porous .!.i,;!1t-f~rey or crea::l doloIl'it.ej there 
is a ~ed 0;: red shale at the base and red argillaceous dolomte or 
shale at the top, which grades into the overlying :.ianitohan ~'orma
tio:"!. The ~:anitoban lirnest.or.e 1s si:rilar to th.lt of t.he :::lm Point 
fnrmation, being a mottled 5re:.:ish-~r(]w:1j an ar;.;illaceous limestone 
so!'~ 2Q fe~t t!1ick is found at ~he base of the fOn:lB.tion and a thin 
bed of sandstone marks t~e top. 

~ssissippian Period 

Rocks of Mississippian ar~e nave a considerahle tnir:knpss in 
North Dakota anrl oth,.,r parts of the Jreat ,'lains arCla. fh<. Krur:p ::0. 1 

Tho:' :;evo~.iar. in ",7ell St,c::'io:1s, FL.:u:'·-, 6 
1. C or..rr.onwP!llth ~:anit(;u #2 
2. ',is~ar 

3. Pilot !.:aund 
4. ?orta~e la Prairie ii} 

S. ~;eeoa\m Salt :i? 

6. Lan;~ford 1/1 

7. Dauphin 
tl. :iilbt"rt PIa':':.:: ,.;, 
9. nnnipegosis ilL: 

10. ::orthern ~.'a:1i toha Uil If) 
ll. /Jafeking #3 
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well in Williams County, North Dakota penetrated 3165 feet of 
Ltississippian sediments of which 251 feet were Amsden, 1341 f~et 
were Big SnO'llJ'"J 1460 feet IJadison, and 110 feet Kinderhookl. The 
Emma L. Semling No. 1 well (North Dakota) intersected 1790 feet 
of Mississippian sediments, divided into 90 feet of Amsden, 9tO feet 
of Big Snowy, 760 feet of Madison, and )0 feet vf Kinderhook.~ 
Mississippian sediments in southern Saskatchewan are 1350t feet 
thick, in the southern Alberta plains 1100% feet thick, and in 
the southern Alberta foothills 2800~ feet thick (Hume, 1947, p. 196). 
No Mississippian sediments have so far been positively identified 
in lJanitoba but it is proba!::le that at least seme of the Mississip
pian formations extend into the southwestern part of the provinc~. 
A well drilled recently near Lyleton, intersected 900 feet of beds 
resting on Devonian strata and believed to belong to the Madison 
foruation. A part of the section overlying the Madison may also 
be Mississippian but these beds have not been definitely corre
lated. 

Pennsylvanian and Permian Periods 

As Pennsylvanian and Permian sediments are found only 
in the southwestern corner of North Dakota, it is most unlikely 
that any deposits were laid down in U~nitoba during these two 
periods. 

MF'.sr.7'1H: STRATIGRAPHY 

Triassic Period 

The Triassic period is represented in the southern Great 
Plains area by the Spearfish formation. This formation is 895 feet 
thick in the Northern Pacific No.1 well (Montana), 885 feet thick 
in the Kamp No.1 well (North Dakota), and 220 feet in the ~ L. 
Semling No.1 well (North Dakota). The forrration consists of red 
to brown shales and red argillaceous sandstones and evaporites. 
It has not been definitely established that the Triassic is represen
ted in Manitoba. The Amaranth formation is very similar in litho
logy to the Spearfish to the southwest, and it is possible that the 
Amaranth is Triassic in age. No diagnostic fossils have been found 
in the Amaranth: therefore the correlation cannot be made with any 
degree of certainty. 

Amaranth Formation 

Red calcareous shale, red frosted sandstone and much gypsum 

I For detailed lithology, see the Descriptive Logs given in the 
last part or this publication. 
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Map of Manitoba showing location of wells which penetrate 
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1. CommoITRealth Manitou #2, 2. Lisgar, J. Pilot Mound, 
h. Commonwealth Pete #2, 5. portage la Prairie #1, 
6. Langford #1, 7. Neepawa Salt #2, 8. Dauphin, 
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constitute the Amaranth forn:ation in I.!a.dtoba. A fJed of sandstone 
is found at the base of the formation in most wells, and the shales 
above it are frequently sandy. Small amounts of green and grey 
shales were found in tne cuttings from some of the wells, sugges
ting narrow bands of th~se shales interbedded with the red. The 
gJ~sum is white and occurs in ~eds of apparently varying thickness. 
The CO!!l!llonwealth 1\!anitou ~ro. 2 well, t!1e :;eepawa ~!o. 2 well and the 
Dauphin well show a 20-foot bed of li~Estor.e at the top of the 
fO~Ation. The thickness of the forr.ation is fair~ ur.iform as 
seen in well samples; it is from 150 to 220 fe~t thick in the wells 
so far studied. 
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The Amaranth in Nell Sections 
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Jurassic beds of c()nside:·J.~le thicr:~ws!) occur in the section 
of the Jreat Plains whiCh lit:s s'Jutnwest of Manitoba. The Kan:p No. 1 
well (North Dakota) penetrated 965 feet of Jurassic sedir..ents and 
the Emma. L. Semling No. 1 well (North Dakota), 710 feet. Beds of 
Jurassic age have been encounter',d in several ~r.itoba wells. These 
beds are from u25 to 480 fpet thick in the sou~hp.rn section as 
shown by the Commonwealth Llanitou ~Io. 2 and Pilot I.!ound wells. 
Towards the north, in the vicinity of Neepawa, the Jurassic has 
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Figure 9 

!oIa~ of M..1.ni':.o\.Ja ShO"Ni:1g location 0: wells 'Nhich penetrate 
JurassLc beds. · .... ~ll-sites ar'~ rr.arked ':1y laq~~ dots. 
1. Common"nf!alth Manito:] il's 1 1.nrl 2 and Usgar, 2. llorden, 
3. Pilot r~o:m<i, 4. Common'Health ?ete #2, 5. ';eepa'Na Salt 
#'s 1 :md 2, ':J. I;l:1,;:'ord 1/1, 7. Jauphin, 8. ,:iilbert 
:'lains ifl. 
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F'ilure 10 

The Jurassic in "Nell sections 

thjnned to ahout 300 feet, and in the Dauphin well it is only 
170 feet thick. The northern extent of Jur·assic deposits is not 
known. No Jurassic sedi~ents were recognized in the samples 
from the Northern ~danitoba Oil No.3 well in sec. 33, tp. 42, 
rge 26, W. Principal mer. and it is probable that the Jurassic 
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has pinched out south of this location. 

The Jurassic of the north·"!T. iJni ::.ed 3ta ':es can' he divided 
i~ ~,') two forll'~'l tions. The lo'ner, Sundance, is desc ri bed by Laird 
(] '.1~4) 'as a series of &lauconitic sandstone, grp ,n shale, sanr-
st one, and shaly limestone .,ri t:-, g'JPsum. The upper ',!orrison 
consists of grey and ereen snale and shaly sandstone .!he earliest 
Jurassic beds in +:'he sOi.l':.:-.em par':. of Ma!1i+:.ol1a, as seen in Co:r.mon
o;yealth :,!.-'l!1i~o~a ~lo. 2 sa:::pl·~s a:-e calcareous marin':: shal."s, srey, 
greenish, ~ni red in colour. 3elow these snalps is a lireestone 
and dolomite section ~eli-::veJ b:r .'licK-::nden (1945, p.9) to be ero
sion debris [r-:lm ':.he top of the Arnara!1th. Restint,; n!'l ","e marine 
shales is a 70-foot section of nQn-~trine varieGated sb~les. 
'Ilickenden lound ostracods ana cnars fruit. in the sa!"1ples from this 
interval, and he believ~d them to be si~~lar to those found in 
the Morriscn formation in Sou~h Dakota and.Vyomin5. Overlying 
the non-marine shales is a thicker s~ction of Shale, mostly grey 
with a little red and t:reenisn-.::"1Y which contains abundant shell 
fra;r.!ents and crinoid stem frafr.:e:lts, denotine mari:1e origin. The 
Neepawa ~jo. 2 well, abou~ dh~lt:; :::iles northwest of :.:anitou, dis
closed a similar, though t~i:l:ler section of Jurassic beds. ',vicken
den's log of the :ieepawa well (19u5, p. 10) describes an upper and 
lower warine me~ber separated by a JO-foot non--arine member. The 
lower marine shales are grey, bu:f, and brownish redi the non-mar
ine sha1es are chi@t'l1 rnediun:- t.o lisht-gr~:':j and the '.lpper sh31p.s 
are mediill!l-grey to hroi'l~;Ls:l. .\ 2J-foot h.1~d of liGht gre! lime
stone :onns th.> has.:> 0:' th·~ fCn;'.a~ion in r,his w,"11 'is i:1 t.rle COllllion
\'I""'llth Manito'.l ~'o. 2 ',v,!l 'l. A~out 65 ::Iil,;s !'art:.er to the north
wt:!st, the Dauphin well "~lS drilled. It sho'"ed O!1::r 1'J feet 0: the 
u~per marine shales, 3G :e0t 0: the mi~~le no~-marine shales, and 
130 feet 0: the lo".,er marhe m .. m!>er. :-!..,nce, all three mp.r::ht"rs 
bec()me tl-Ji'mer to'Nards the north, but ~,he m()st mark"d decr..,ase in 
t"ickness is in th.~ upper rr .. ~rin" shale. 

As far as is known there are no J'lrassir. ou+:.crops in the 
pro'/ince. 

Cret.ac"Jous ?eriod 

S'Na:'. pj, V-e r} roup 

The oldest Cretace0Us rOCKS in !/.a·:it.ot'a are a varia,le 
series of shal.;s, S'lO'lst.o·:es, a!1d s<)m'~ s,'ar.13 "I' low,;:-ade...-:oal, 
:oll.octively t"'rm,~d the Swan Riv8r .;rouD. 7r .. ; s.,ction is 1",53 
tha'1 100 f··et thick in well cuttinbs from SO'ltnern part of the 
province, hut it thickens towards t~e :lorth. A diar,onn drill 
hole on Thunder :lill penptrat.>o l'"0St of th.~ Swan River b,.:ds, ·"hich 
have a thickness there of ov"r 330 fe'~t 'l!1.1 are chi·~ny S<''1.i5 a:1d 
sandstones (,Nickenden, 19u5, ? 13;. ~he exeessive t:1ickness 
in the north is p:-obahly me ~n part r,o :he coarscno'!ss 0:' tilp. non
marine sediment.s in contrast ,r. t.~ ",'le :'~n"r-Gr:J.~~,,~d ;;artly marine 
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Figure 11 

IJap of Manitoba showine location of wells which penetrate 
Swan River beds and locaticr of outcrops of Swar. River 
strata. ','[ell-sHes are mrked hy lar6~ dots and outcrops 
by s~~ll crosses. 
1. Commonwealth YAnitou #'s 1, 2, & 3 and Lisgar, 
2. Morden, 3. Pilot Mound, 4. Deloraine, 5. Comn:onwealth 
Pete #2, 6. Langford #1, 7. :Ieepawa Salt #2, 8. Vermilion 
River #2, 9. Dauphin, 10. Gilbert Plains #1, 11. Northern 
Manitoba Oil #3. 
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heds i:1 the STJ'",n. Sor::f' 0; ~,",Pi:l:-,-:S Ira'; ';; :0:-',',1 r,":lt:tl J'Jrassic 
de~osits, ~ut as no fossils hav" .. ~.,:", :"J~:nd. -:':--,.o::-t: is no 'Na~: of 
det~rmini:lf~ :.::~ :~:1 :.act :)·::""fe~n "~r.-? J:.lrassi: a:l. j t..:-~e ~:"'~':.!:iC"~ )'.1.5. 

The COr::llomr-=alth ~.a".E,'Ju ~o. 2 'H~ ~L penetrat,.,ct Ji) ~,,,,,t 0: rCclI1~ej

quartz sa:1d and 2,J feet 0: ;!,reJ s:1a,le. ~he :;-:;~~pa"Na S0,~,:~on is 75 
fe,.>';. t.hick, :'ei:l:; m,a,:ie up 0:' :7 :'p,'!t of sand and 5" :e'~t 0: ,;rey 
s!1ale. 

T:le mo;:;t s Jutherl:r "'(po:;~::"e 0:' ',~e 3'o'fa:1 Ri'lf'r heis is in 
S2C. 27, ~p. 2S, 168. 2','" j. ?r:~cipal :::t-'lr. In o',lt.r:rop the .swan 
Ri.'Ie-r t,r"np is seen as 5',:1:S a:1d ~-:;,)S'" sanjs:'o:1,"s, :r.ostly 'Nhite, 
i" pl3.ces sli;;~tly ,;'!.a'lco-:it:.ic. ~h'! b"5t- ":(:JOSJ!,'~s, according 
to ','fiekenci"!:1, are in ',he '1ir"i:",it.~r oj:' Swa:1 Ri '10'" 1', 'Nnere sand, 
so:t sa:lIist:.o:1~, ,,:1ei a Ii':::·:; b!"}j' s~!:ll~ anci clay constitute the 
forr.:ation. 

:'he sanis 0:' che Swa~, Ri'ter Gr:;up carry wat.:>r in Irany 
L')calities. In SJr.le plac(!s U1C .'iatr.r is s~i';.ahlp. for do!::p.stic 
~seJ i~ other pl~c~s i~ is ';.00 snline. 

As:wille :'orr..ation 

T!1e Ashvi.ll~ for...at.lon has a :'nickn·~ss of 1:)0 to 20() fef?t 
in the wells studied. It t~ick~ns towaris the west, heing 205 feet 
1:1 t-he Deloraine well (Tyrrell, IBn, p. 93), 125 ~'p.et in the 
Cor;m:onwealth Manitou NUe 2 well 'l:1d lOS fe·'t at Morden (Tyrrell, 
1891, p. 98i. In the Nf?epalla No.2 "Kell, 1)S f"!et of sedime~ts 
are placed in t.np. ,\snville :"onr.at:io:1 Uiick,.>nden, 1%5. D. 69), 
a,ct the V·~rmiEo!'l River ~;(). 2 well pp:v"~,rateci 178 feet 0:' As:w111e, 
(l'yrrell, 1591, p. LQ]). 

In tne sout.hern p-1.rt of ~~nt: prOvince the formation is a 
:!l·'di'.lIll- to dark-grey non-caLcare:)us somewnat fissile snale. The 
';,o,:oawa ::0. 2 wt'll intersect.'ci S,lm'; lUr'.-'s:' ,n·! ba~ds and sand and 
silt hAds ~p.ar the top 0:' :nf' :'orr.atio:1. This uppt!r lLrnest-one phase 
i'l "xposed in to" vicin1.ty I')f K",lwood, :--lor-Gatp, a~d ~IcCreary tKi ~k, 
11)J, p. n8), an'; sperr.s to '1.~ievell')ped in tnis ar»a only, ciis
aor:v'arins t09'f.l.l"1S t.rw north a.'1,: s<lutn. Limestone ba'1ds are se"!n 
n.·ar tne top oc' t.ne ASiwtllp. in outcr'lps onJa'..l.~y rliver , '~·fJr;;ul.ion 

Ri'/cr, a:11 ~"a':·;'. f<j','-:-, 'J'l~" 1"co:-1i:1'~ ~,on.~k, r,den (l;lw.~, p. 1:.), 
i~ is douhtr'tl if 'n'!Sf' <l!"1' 'nf} S~,f' "''''!S;iS those in ','1,0 K,,,lwo001 
Clr<!a to t.he south. '':"H.~ dia::",c:1ci dri;,' !wl~·s on Th'u'..]"!' ~:: 11 pass'!d 
thro'lgh 420 feet a!"\d 1!80 f~et resp.,c~, i v.' 1y 0 f \s hvi. !! P ","ds ~avi.ng 
('.. dip of 10 to 60 j"!~r .. ~·s as shown in -:'he corpS. A "ell-,~e:'in-?d 
sandy z.one was '~r.counte!".'d ;j,",cut ~he ~d(il.e of the f0rration in 
these drill-ool"s. 'Nickf}!"\rien hpli"' .... ~s that tne ,~r··at thickn"ss : s 
dup to the pushir.g action of t,he c()nt.ir.t."ntal p;lacio>r, (l9h5, p. 0:5). 
A well drtll~d in 1~39 by Canadian Industries Limit~rj revealed a 
repetition of beds, includln~ ~laci11 ciri!'t, ,.,.hich Sl!I;;:,·s".;d that 
:'hunder Hill is made up in part of large masst's 0: shale he long-
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Figure 12 

Map of Manitoba showing location of wells which ",'net.ratp. 
Ashville beds and location 0:' outcrops of Ashville stl"'ata. 
Well-~ites are marked ~y larbe dots and outCl"'OPS by small 
crosses. 
1. Commonwealth Manitou #'s 1, 2. 8c J a~d Lisgar, 
2. Morden, 3. Deloraine, 4. CommonwEalth Pete .#2, 
5. Lan~ford #1, 6. Neepawa Salt #2, 7. Cleland #1, 
B. vermilion River #2, 9. Gilbert Plains #1, 
10. Thunder Hill #1. 
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ing to the Ashville it~ri Favel fornations, that were picked up by 
glaciers and deposited on this site. During tr~~sportation the 
shales were crumpled and folded to some exter.t. Therefore, the 
thickness of the :\shville is milch Greater in this well tha~ it is 
in undisturbed sections elsewhere (Wickende~, lYh5, pp. 75-76). 
It had previously been sugeest~d that the great thick~~ss was due 
to the swelling of bentonite in the shale. 

In exposur.,;s in the Swan River district narrow :,anrls of 
bentonite occur just ~elow the top of the Ashville, but ~hese 
bands rio not seem to be continuous over any appreciar:le an-a and 
cannot be used for correlation of outcrops. :,orth of .::Iwan Piver, 
in the Porcupine Mountain area, the fornation, as se~n in outcrCQs. 
comprises an upper dark-grey shale immediately below the ?avel 
and a lower dark-grey shale, separated by a sandy horizon. ,\. well 
drilled in 1.5. 1, sec. )l, tp. 44, f"Ef:. 2, W. 2nd. mer. penetrat.==d 
a dark-grey shale and a sandy zone and f:-om fossil evidence, this 
sandy zone appears to be the same zone as the one enco~~tered in 
the Thunder Hill drill-holes (Wickenden, 1945. D. 21). 

In sumrna~, the Ashville in the southern section, as reveal
ed in Commonwealth 14anitou r;o. 2 well cut tines , is a fornation of 
dark-grey shale; in the central or Neepawa s~ction it ~s dark-grey 
shale with lime and sandy beds near the top; in the nOI"t.hr.?rn section 
it consists of two shal~ memhers, with an intermediate sand rnp~ber. 

ravel Fornation 

Resting on the dark-grey shale of the Ashville is the 
snecklF.d shale of the Favel formation. The Favel is 170 feet thick 
in the Commonwealth Manitou No. 2 Will, 140 feet in thE'! Deloraine 
well, 160. feet in ~he :le~ing well and 100 feet in the Ventures 
Kamsack No. 7 well. 

The Favel forrration consists of a grey shale speckl~d -,rith 
white calcareous material. These specks were regarded as fossil 
fragments by some investigators but the possibility of their being 
calcite is now being considered. The origin of the specl:s is not 
yet kno\vo. The presence of lirn~stone in well cuttin~s frem the 
upper part of the formation in the Commonwealth Manitou No. 2 and 
Deloraine wells is an inct':'cation of lin:estone b"ds, prohahly 
several narrow ones, interbedded with the sh·lle. In t'xnosures, a 
band of grey impure limestone can be distinguished near the ~~ddle 
of the formation; this limestone was the marker which Kirk used 
to mark the contact between his Keld and Assiniboine beds (1930, 
p. 120); in well cuttings it cannot he distinguished from calcare-

1 

2 

Location - sec.)4, tp. 12, rge. )0, W. Principal mer. (Sask
atchewan) . 

Location - l.s. 14, sec. 2), tp. 29, rge. 32, W. Principal 
mer. (Saskatchewan). 
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Fieure 1) 
Map of Manitoba showing location of wells which penetrate 
Favel beds and location of outcrops of ~avel strata. 
Vlell-sites are marked "'Y' large dots and outcrops hy small 
cros!'les. 
1. Snowflake, 2. Commonwealth Manitou #'s 1, 2, & 3 and 
Lisgar, ). Mordp.n, 4. Deloraine, 5. Commonwealth rete #2, 
6. Neepawa Salt #2, 7. Cleland #1, 8. Vermilion River #2, 
9. Gilbert Plains #1, 10. Thunder Hill #1. 

• 
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ous shale and it is, therefore, impossible to draw the contact 
between the Kp.ld and Assiniboine members in well sections. 
Wickenden examined and measured ~Bny outcrops of the Favel and 
from his descriptions (19u5, pp. 2h-Jl), it can he seen that the 
formation hps numerous bands of limestone and bentonite, co~only 
rather narrow, in almost all its exposures. However, except for 
the marker bed at the top of the Keln, it is not possible to corre
late thege narrow bands from one outcrop to another. It seems 
likely, therefore, that both the bentonite and the lL~estone deposits 
are in the foro of lenses and stringers rather than continuous 
beds. 

Vermilion River Formation 

The Vermilion River fonnatio:1 was divided into three melT.
bers by Kirk 0930. p. llul. The!1e rill he discussed in turn. 

Morden me~b~r: The beds which overlie the speckled shale of the 
Favel are dark-grey non-calcareous shales and clays, termed ~orden 
by Kirk. The lithology cannot be distinguished from that of the 
Ashville fo~ation. The Morden member thins towards the north 
and is t~ickest in the southwest, being 180 feet in the Deloraine 
well, 120 feet in the Commonwealth !Janitou Ko. 2 ~ell "lnd 30 to 40 
feet in Ventures Kamsack ~io. 7 well (Saskatchewan). 

In exposures in the southern part of the province n~ar the 
toym of Morden the lowest member of the Ve~ilion River fonnation 
is seen as dark-grey non-calcareous shale with large ellipsoidal 
septarian concretions. The ~orden/Royne contact is placed at the 
top of a 10-feot interval of fine sand and silt beds interbedded 
with the shale (Tovell, 1948, p. 3). The sand is almost pure 
quartz, uncemented, and occurs in very thin bands. Tovell found 
small calcareous concretions about 20 feet from the top of the 
:':orrlen in the Pembina Va 11ey sections. Outcrops of the Morden 
are usually streaked with melanterite. 

"Hickenden describes the Morden in outcrops of the northern 
area, Vermilion River and beyond, as a dark-grey shale. The 
contact with the Boyne is difficult to place owing to the absence 
of the silt beds and the less calcareous nature of the overlying 
~oyne membei'. 

Royne memher: The middle member of the Vermilion River fO~Btion 
is r.ade up predominant~ of grey calcareous shale, although, as 
mentioned above, the shale is less calcareous in the northern 
areas. According to Wickenden, the calcareous shales are somewhat 
petroliferous. Much of the Boyne shale contains white specks so 
that the a~pearance of the member is similRr to that of the Favel 
formation. Tovell (1948, p. 4) and Wickenden (1945, p. 41) 

1 X-ray studies on the Boyne shales at the University of 
Toronto indicate that the white specks are calcite. 
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Fir,ure 14 

Map of ~anitob:J. shc·.r..n~ Ioca'.ie:'! cC wp.lls wr.ich pen.:trate 
Verr.ilic:n River beds 8,~d lcca.t:on c!" cutcrcf:s of Verr.ilinn 
River strata. Well-sit.es are ::-",rked hy large dots and 
outcrcps !"y sr.-.all crosse,,_ 
1. COrTUn0!'1W'f,alth ~a:1itou .¥'5 1, 2, ;, 3 and r.isgar, 
2. Morden, 3. J",;or;j,in'" h. COIT'.!ll(]:n'l"'alth Fete #2, 
5. ~leland #1. 

, 
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record the presence of many narrow bentonite bands, most of 
which cannot be correlated for any distance; there is, however, 
a group of three beds 0.1 to 0.5 feet thick, occurring 114 feet 
below the top of the Boyne which could be used for correlation 
throughout much of the Pembina Valley area. 

The Boyne beds are thicker in the south than in the north. 
In the Deloraine well the Boyne member is 200 feet thick, in out
crops in SW~, sec. u, tp. 1, rge. 6, W. Principal mer. ~ickenden 
found it to be 1u5-150 feet thick (1945, p. 35), and in the 
vicinity of Lear,r, in tp. 6, rge. 8, W. Principal mer., it is only 
115 feet thick. It is difficult to mark the contacts between the 
members in wells in the northern part of the area, but in the 
Piwei No. 1 weIll, the entire forma~ion is only 110 feet thick, 
and still farther north in Northern Royalties No.1 wel12 , the 
Vermilion River formation is 75 feet thick. In outcrops along 
the Etomami River near Rertwell (Saskatchewan), the Boyne member 
has a thickness of about 40 feet. 

The Boyne/Pembina contact is placed at the bottom of that 
part of the section which contains considerable bentonite, whether 
or not the underlying beds are calcareous. 

Pembina member: The Pembina member is somewhat thinner than the 
Boyne, being not more than 100 feet. Wickenden describes in detail 
a section in sec. 27, tp. 1, rge. 8, W. Principal mer. which includes 
76 feet of Pembina beds, and he has estimated that the total thick
ness of the member 1s about 80 feet in that area. About 12 miles 
to the northwest, the Pembina appears to be 60 feet thick in the 
Co~onwealth No. 1 well; however, the samples from this well are 
not absolutely reliahle. In his log of the Deloraine well, Tyrrell 
records 25 feet of g~ shale which is apparently Pembina (1891, 
p. 93). The Fl,~ming 'Nell (Saskatchewan) penetrated 100 feet of 
Pembina beds accordinG to th~ log prepared by Wickenden (1945, 
p. 68). An outcrop :In 'ierdlion River in sec. 22, tp. 23, rge. 20, 
W. Principal mer. shows a thickness of 85 feet, and farther to 
the north in the Kakwa No.5 wel1 3, the Pembina is 50 feet thick 
('Nickenden, 1945, p. 80). 'Nickenden sllgr;ests that the variations 
in the thickness of the Pembina member may be due to an unconform
able contact with the overlying Riding Mountain formation or to 
thickening of the Boyne or lAorden members at the expen~lFl of the 
Pembina. 

Lithologically, the Pembina member is a very dark-grey or 
black non-calcareous carbonaceous shale containing numerous ben
tonite bands in the lower part of t he section. Tovell observed 

1 
wcation - Sec. 34, tp. 39, 5, w. 2nd mer. (SaskElt-rge. 

chewan). 
2 wcation - Sec. 27, tp. 40, rge. 5, 'N. 2nd mer. (Saskat-

3 
chewan). 

Location - Sec. 31, tp. 41, rge. 4, w. 2nd mer. (Saskat-
chewan). 
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Figure 15 
Map of Manitoba showing location of wells which penetrate 
Riding Mountain beds and location of outcrops of Riding 
t:.ountain strata. Well-sites are narked by la~e dots and 
outcrops by s~all crosses. 
1. Cor.ur.cnwealth Manitou .I/'s 1 &: 3 and Lisgar, 2. Deloraine, 
J. Cleland /fl. 
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fish scales in ~he up!ler organic shales (l'jh2, p. 4). 

Riding Y.ountain Forrration 

The Riding Uountain formation ';ras first descrihed by 'l"frrell 
who divided it into the nIlwood and Odanah mer.:bers. Kirk noted 
that the contact was not stratigraphic, and further work has pointeo 
to the prohahility that the two phases are comnlementarJ. The 
thickness of the formation is about 1100 feet in southwestern 
Manitoba as esti~ated ~rom the thickness in the Deloraine and Flem
ing (Saskatchewan) wells. To the north, much of the upper Riding 
Mountain is missing. 

The lovrer or Millwood phas" of the Riding Mountain fonna
tion is composed of soft greenish clay -;o:hi.ch slumps hadly, forn:
ing only poor outcrops. The Mill .... ood grades upward into the li15ht
~rpy hard silicp.f"JUS shales of the Odanah phase. 1'1 places the 
hard shales are interbedded with soft bentonitic shale, especial~v 
near the base of the section. Tovell observed that the Odanah 
shales showed purple stainin~ and that purple-stained conr.retions 
are fairly corr.mon throughout the unit in the Pembina River area 
(19h8, p. 6). 

Boissevain Forw~tionl 

The 80issevain fonration was not enco1.U1tered in a:lY \,.ell 
in Manitoba, and the description given ~ere is made on the basis 
of outcrops. 

The Boissevain sandS are exposed on the flanks of Turtle 
Mountain. From the elevations of the highest and lo .... est beds 
exposed, the thickness of the formation is esti~~t~d at 100 feet; 
no complete sections have been discovered. ~he Boissevain is 
composed of greenish-grey sandstone 'Rhich weathers to a yellow 
to rusty colour. Some of the more flrmly-cer:lented parts of the 
sa:~dstone are used for builrling stone. 

CENOZOIC STRATIGR"\?~ 

Paleoc~ne E:poch 

Turtle Mountain rormation 

The thick~ess of the Turtlp. Mountain formation is not 
known owing to the scarcity of outcrops. 

1 The 30issevain formation 1s Cretaceous and/or Tertiary in 
age; no diasnostic fossils hav~ been identified. 
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The formation is comprised ot: a senes of shale, sandstone 
and lignite beds; a few fossil plant re~Ains occur in the fine 
white or yellowish sands and sandstones. 

TEP.MINOLOGY .\tiD CORRELA'!'I::ml OF FORMATIONS 

An attempt is made in the succeeding paragraphs to make 
general correlations between the Manitoba formations and those 
in North Dakota, southern Saskatchewan and southern Alberta. Brief 
mention is made of the formation names usp.d ~r Tyrrell and Wallace 
and their associates and the reJa tion of these names to those 
in current use. 

In 1898, D. B. Dowling (1901, p. )5) usad the names 
·Ninnipeg, Trenton and Stony !.fountain, for the three formations 
of the Ordovician; the Trenton he di vided into the Lower Mottled, 
Cat Head, and Upper Mottled members. He suggested the possibility 
of the Stony Mountain and the Winni~eG formations being equivalent 
to the Uti~a Group and Black River formation respectively, of 
Minnesota. In 1925, Wallace (1925, p. 16) sueeested that the 
upper shales of the Winnipeg formation were correlative with the 
Black River shales and that the underlying sandstones could be 
correlated with the St. Peter's sandstone of the Chazy formation 
in Minnesota. The terms Upper Mottled and Lower Mottled are now 
frequent~ replaced by Selkirk and Doe Head respectivel]. The 
nomenclature in current use for the Ordovician fo~tions in Mani
toba is Winnipeg, Red River, and stony Mountain, whereas the 
formations are known as Lower Whi tewood, Upper Whieewood, and Big 
Horn in North Dakota and Montana. 

The only forr.ation of Silurian age in Manitoba was called 
Niagara by Tyrrell (1891, p. 200E). However, the Silurian of 
Kanitoba is unlike the Np.w York tiiagara both faunally and lit.ho
logically, and the formation ~s renamed Stonewall by Kindle from 
the exposures in the vicinity of t he town of Stonewall (1914, 
p. 249). 

The Devonian of Manitoba is divided into the Elm Paint, 
Winnipeg05an and Manitoban formations. These three names are 
also in use in North Dakota. In addition, a fourth formation 
at the top of the Devonian is recognized and termed Amaranth by 
some geologists south of the International Boundary; it shoilid 
be noted that this formation is not correlative with the Amaranth 
formation of Manitoba. 

The age of the Amaranth formation in Manitoba is at 
present doubtful. Until recently, all that was known was that it 
lay between Icnown Devonian and known Jurassic beds. A deep well 
recently drilled near ~leton penetrated some Madison limestone 

I "Correlation" is used here in the sense of time or age 
equivalence. 
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helo", the Amaranth. Hence, the :~o nnation is late !.J.ssissippian 
or younger. In lithol0ED' it rese::'1les the Spearfish for:r.ation of 
Triassic aGe, founei in ~:orth Jakota, hut the possiiJility of an 
Upper ~.:ississi!'l9ian or Jurassic aGe :nust not b,o o'ferlocked. 

The regional correlation of Cretaceous reeks presents the 
greatest difficulty. In recent lit'~rat'lre, -he oldest Cretaceous 
rocks in the province are collectively called ~he Swan River group 
in preference to the term Dakota which h~d been appliAd by Tyrrell 
and Wallar.e to th~se beds; the "true" Dakota for.r.ation of ~jorth 
Dakota is Upper Cret.R.ceous in age. ThA Swan River v,roup appears 
to he the time equivalent of the Lakota forr.ation in r!ort~ Dakota, 
with some of the lONer beds in the northern areas possibly being 
Jurassic in a~e. 

The nane Ashville was ori~inally sU6G,sted by Kirk in 1929 
for the beds oreviously called Benton hy- Tyrrell and 'Nallace. This 
formation represents only the lower part of thp forrr.ation currently 
known as Benton in the western unit~d Stltes as the upper part of 
the Ashville may be considered correlative with the Graneros member 
of the Benton (Kirk, 1930, p. 117). The ~A~toha equivalent of the 
Dakota formation of North Dakota ap9>'!ars to be includp.d in the 
P.shville formation. McLearn found ;J (elY p,iorl:r preservC<i macro
fossils in the upper beds of the Ashville and suggested that this 
part of the forrration mi?,ht be correlatp.d "Kith the ~lnvegan forma
tion in Alberta (1937, p. 11)). Thp. microfa'_tna of t.he upper 
,\shville can be correlated with that of the lower part of the 
Alberta formation in south~rn S~skRtchewan (~raser, et aI, 1935, 
p. 16). £he lower !l8rt of the Ashvillp. ~rpears to be Lower Creta
ceous in age. Wick.mden found ~hat the microfauna of t.he lowe-:
~shville related that part 0:' the f"rr~ation to the Shaftesbury 
formation of the reace River ciistrict (19[6, p. 23). McLeam 
(19!6, p. 5) presenteci furthp.r evidence in support o~ a Lower Cre
taceous age for the lOI'/"er Ashville. From the litholo~ it appears 
that the 10\yer Ashville is correlativ~ with the ~uson fcrmation in 
l!orth Dakota and the uppermost LO\ver r:ret:tceolls beds in sou':.hem 
Saska tc hewan. 

The ravel formation i~ thp. M~nttoba p.xtension of the wide
!lpread "second white specks". It was dt vicip.d int.o two mer.lbers 
by Kirk, the Keld and the Assiniboine. :055il evidence points to 
the correlation of the Keld with the vre~nhom memher of the Rent.on 
in the United States, althoueh tne:;rf>~nhorn is essentially a lil'"e
stOM (Kirk, 1930, p. 119). Kirk tentativ.~ly correlated the Ass1ni
hoine beds (the upper ravel) with at least ryart o~ the Carlile 
member of the Benton (1930, p. 123), a]though the scarcity of 
fossil evidence makes aee reJa tionships diffi~ult to deter:nine. 
On the basis of fossils, \'fi.ckenden has correlat,~d the :;"avel with 
the Lower Alberta formation in the southern foothills, the Rlack
stone foma tion in the northern foothi 119, and the Kaskapau 
format.ion in the northt'!rn Alberta pl~ins (l9h5, p. 33). The 
Favel extends into southern Saskatche~dn as the ~J"ddle part of 
the Alberta fornation. ':'he earl? rprorts or Tyrrell and ,'iallace 
refer to the ravel heds as raohrara hut these are not the sa.':te 
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heds as those which are curre~t ly temed ~!iohrara sout.h of the 
International Boundar:: ar.d whicil c.)rrelate 'Iii th the ~~~itoba 
Morden and Boyne beds. 

The ':cr"'·1il: C~ River bads, named b:: Kirk, ;tre the laNer part 
of the lli.lhmod series o!' Tyrrell's sect io'1. The loovp.st rr.er.:ber, 
the :.lorden, lies just below the IIfirst white snpcv,1I a~d, theref'Jre, 
it is the age eq:livalent of the lo\ver part or t,hf' ~:io~rara :'omA
tion in North Dakota and the u?~ermost heds of the A]harta formation 
in southern Sask~tch~--n. Tho? Royne beds or "first "hi te sp,~cks" 
a:-e correlative with the i'lapiabi formation of thp. foothills, the 
upoer Niobrara in North Dakota ('.'Iick~nden, 1945, p. 42), and all 
or part of: the Lea Park f0!'!!!atio!" ; n sn:lt.hf!m Sask:l~che\nn (fraser, 
et al. 1935, p. 17). The u;Jperrr.ost, or ?~mhina, memher occ:.lpies 
the Fosition in the sect.ion corr~s:1or.ding to the basal rierre in 
I,orth Dakota, the ~lk Ri',er forr.~1.ti0"1 in the southern Alherta platns, 
the lo~er oart o!' the gell'l River fJmation in the southern Alh.:t"":,a 
foothills (~ume, 1947, p. i96) and in southern 5as~tchewan (Fraser, 
et aI, 1935, p. 21). In Al~erta and ~orth Dakota, the Upper Cre~a
ceous sediments are dividr:d into the Colorado ann :,lontana gruups. 
If this grouping wertO extended into ~nito"-a, the break would come 
between the two upper rne!l':lers of the 'lernilion River formation. In 
tois respect it might be noted thClt To':~ll (1%P., p. 5), su;;,:ested 
that the Pemhina beds ~re more closely related to the overlying 
Ridin~ MOlmtain beds than to the Boyn~ beds heneath, in the ?emhirta 
'ti ver area at least. 

The Riding Mountain formation appears to correspond to 
formations from uprer Lea Park to Rearpaw in the northern Alherta 
plains and from upper Belly River to 3earpaw in the southerr. A.lh~rta 
plains and southern Sask~tchewan. It is apparently correlative with 
the Upper rierre shales o~ the western states. The Riding Muuntain 
beds were includ0"i in the ?ierre of Tyrrell's report, being the upper 
portion of his ~ullwood and his Odanah members. 

The Bolssevai.n sandstone carries no dia~nostic fossils and 
may in<:lllde somp. beds of Cenozoic ap'p. a t the top. Accorcti~e to nume, 
(l9h7, p. 196), it has no equivalents in Alberta, hut is related 
to t,he Frenchman fozmation in southern Sask;J.tche1lan. Ri.eken,len 
(1945, p. 50) imi!,ies that ther€' is a sLnilarity between part of the 
Qoissevaln and the Nhi~emud form~tion of southern Saskatchp.lfal. 
The Eastend formation which is helow the 'Nhitemun in Saskatchewan 
is not believed to have an equivalent in. Manitoba. The I:loissevain 
may be the equivalent -:>f the Fox flills and/or the Hell Creek forrrA
tions in North Dakota. 

The 1'urtle Mountain fonnation of Paleoc~ne age is thf' time 
equivalent of the Ravenscrag for~,tion of southern S,skatchewan and 
the P:tskapoo formation of the sout~ern AlI'erta foothi 11s. Thp. Paleo
cene epoch is represented in North Dakota by the Fert Union fonrAtion. 
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:OrG:OR'f O~· ORIGIN 

In the relatively s!-:crt li fe:im", of ~Jre science of petrolp.um 
geology, r!umerous theories have hecn offerp.d to explain the presence 
of petroleum and natural gas ir. rocks. The mr)~t popular of these 
theories at the present time is hased on the idea that petroleum and 
related substances originated from the orEanic remains of plant and 
animal life that flourished in ancipnt geological time. The presence 
in crude oils of a wide variety of microscopic ohjects such as dia
toms, forarr.inifera, insect scales, petrified wood and chlorophyll 
porphyrins suegests that a ereat variety of organic materiaJs may 
be the parent substances of petroleum. The differences in the 
nature of c""Ude oil found in rocks of different ages or in different 
localities may be due, in part, to the differences which existed 
in the original organic materials. The manner in which the parent 
substances were converted intc petroleum is still not known but :t 
is probable that the action of multitudes of bacteria upon the mat
erial when it was fir-st Idid down, the pressure of ]a ter sedimer,ts, 
and the higher temperatures found at depth in the earth all contribu
ted to the chemical actions which finally resulted in the formation 
of petroleum. The contribution of radioactivity in t.he earth to t.he 
formation ~f petroleum is bp.ing studied at present. 

?RINCI?L::5 G(WF:i!NING ACC:.J).::;LATION OF PETROLE,iM 

Successful exploration for oil in various parts of the 
world has shown that several geoloGical features are necessary for 
the formation of oil pools. The major prerequisites are as follows: 
(1) a source rock containing the organic material necessary for the 
formation of oil and gas, (2) a porous horizon through which the 
petroleum can mierate and in which it can accumulate, (3) an imper 
vious Layer above the porous horizon to prevent the oil from seep
ing upward from the reservoir beds and (4) some structural feature 
which will prevent the lateral escape of oil and gas. 

Source rocks are chiefly shales, deposited at or near sea
level, commonly along swampy shores and deltas where there was 
abundant vegetation; however, some organic limestones may contain 
the mil terial necF'ssary for thp. l'onnation of petroleum. The usual 
reservoir rocks are sandstonps or porous limestones and dolowites 
that have sufficient intergranular space to allow migration and 
accumu]a tion of fluids. Clay and s hale are impervious and are the 
most common sediments making up the"itr.pervi,.. .. s layer" in oil traps. 
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Numerous structural features ~re favouracle to t.he accumula
tion of oil and gas, and some of these will he discussed 8riefly. 
The classic structures are anticlines and domes vmich have the shape 
of an inverted trough and an inverted bowl respectively. These 
"deformational traps" are illust.rated in Figures 17 anc 17a. 

1 2 3 4 

rir,lre - 17 
(After L. C. Uren) 

Simple asymmetric anticline 'NUh oil
hearing strata (shown in solid h lack) 
reached by three wells (Nos. 2, ), and 
Ill. 

Figure - 17a 
(After L. C. Uren). 

Dome structure illustroated in DIan and verti
cal sections; an oil-bearing stratum (shown in 
solid black) is depicted in the vertical sec
tions and the area underlain by it is shown 
on the plan. 
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Sand lenses constitute a type of oil-bearing structure that 
is encountered in olaces and that does not involve any folding or 
warping of the stmta. The accompanyinG figure shows the relation
ship of these lenses to thp enclosing beds. Littoral sands laid 

Figure - 18 
(Arter L. C. Uren) 

Lenticular depl')si ts. Lenses of coarse 
sand in oil-bearing shale~ serve as local 
centres of concentration. 

down along the margin of same ancient sea. if covered by a suffi
cient thickness of overlying beds, provide a structu~e si~~lar in 
nature to sand lenses, but greater in extent. 

Another type of oil-bearing reservoir known as a "strati
graphic trap" may exist at an erosional unconformity; that is, a 
series of beds overlying the eroded ups loped ends of an earlier 
series having a greater dip. Oil may accumulate 1n the upper part 

Figure - 19 
(After Longwell, Knopf and Flint) 

Stratigraphic trap showing the occurrenc~ 
of oil (solid black) in sandstone below 
an angular unconrormity. 



- 39 -

of the dipping porous beds and be trapped there if t he overlying 
unconformable beds are impervious. A similar situation arises 

. where sediments laid down on a sea floor have thinned towards the 
shore and eventually pinched out entirely. If, sometime later, 
another sea covered the pinch-out area, the sediments deposited in 
it might ~ecome the required impervious layer. The result is the 
same in each case - a wedge-shaped stratum from which accumulated 
petroleum or gas could not escape. 

The Norman Wells and Leduc fields exemplify yet another 
type of oil reservoir - the huried coral reef. Corals grow in 
clear warm shallow salt water, and as the organisms die, their 
calcium carbonate skeltons are left and gradually build up to form 
a reef. As the colonies expand and build upward, the dead base 
is gradually covered qy the growth of new generations and by broken 
reef debris, the whole deposit being gradually cemented into a white 
spongy limestone. It is conceivable that the reef may serve as 
both a source and reservoir rock, the oil possibly being formed 
from the or~anic parts of the animals and accumulating in the nat
ural pore spaces of the reef. 

PROSPECTS OF RF-SERWHR SiRUCTtJRES DI MANITOBA 

Of the several t::pes of oil traps described above, some are 
more likely to be encountered in Manitoba than others. The sedi
ments of Manitoba have suffer~ very little deformation; they are 
relatively flat-lying and the possibility of finding anticlines or 
similar str ...... ures is not great. The Cretaceous beds of Manitoba 
contain oil-~earing shales which are potential source rocks for 
oil and gas. Such shales have been shown to be capable of yielding 
on distillation as much as ten gallons of petroleum products per ton. 
Shales of this character, if folded, might give rise to accumulation5 
of oil and gas. Unfortunately, however, the beds are, as a rule, 
essenc~ally horizontal and undisturbed. ~~ oil occurrence in un
folded beds is depicted in figure 18. It is possible for an oil 
accumulation to occur in sand lenses in the Cretaceous shales of 
this province, hut unless there were an oil seepage, no surface in
dication of such an occurrence would exist, and the only means of 
discovery would be 5eop~sical prospecting and drilling. 

In Saskatchewan, the Palaeozoic rocks are overlain by beds 
of Jurassic age. These beds extend eastwards into Manitoba but are 
not found exposed on the surface. If their disappearance is due 
to non-deposition rather than to erOSion, littoral sand deposits 
might be expected along the shoreline of the sea in which the 
Jurassic beds were laid down. Provided the structures were suit
able, such sands mi~ht serve as reservoir beds for gas and oil, 
and it is possible that the irregularities of the eroded surface 
of the underlying Palaeozoic beds may, in some localities, pro
vide structures capable of trapping gas and 011. The sand deposits 
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would give no surface indication of thp'j r presence and the only 
method of learning of their existence or extent would be by geo
physical prospecting and deep drilling. 

Since the discovery of Mississippian rocks in the south
western corner of the province, the existence of a stratieraphic 
trap has become highly possihle. Th~ recent well near Lyleton 
penetrated ahout 900 fe~t of Madison limestone. No such deposits 
have been recognized in the Commonwealth Manitou No. 2 'Rell which 
is located about 110 miles to the east, so that thinning of the 
beds must be fairly rapid, whether it was caused by erosion or non
deposition. 

Wallace observed some interesting dome-like features in the 
Devonian exposures in the Hell River area south of Dawson Bay, lake 
Winnipegosis (1925, p. 27). He found no evidence that they were 
coral reefs but as no other explanatlon of the feat,tres has been 
offered,the possibility of an organic origin should not be over
looked. During the field season of 1949, a '~nitoba GeolOGical 
Survey party under A. D. :1<iillie r~cognizp.d reef str"'lctures in the 
Devonian and Silurian outcrops e~st of Lake l~nitoba. The reefs 
occur in the upper Sil:.1rian ~p.'!s ann in the Winnipecosan fonnation 
a!' the Devonian. Some meas'tring 50 feet by 150 fept were exa:nined, 
and other larger domes and rid;:es in ':he a rea are probahly a reflec
tion of reefs at some dept.h below the surf'ice. Some of the reds 
are of coral origin and others appear t.o be algal; most. have hieh 
porosi ty. These parti cilin r rep. fs a re of no value as reservoirs 
cr.rlng to their pro:<i:nity to the surface hut it. is probablp- that 
othp-rs may lie buried ~eneath later sediment.s to the south. 

It appears that the most promising prospects for finding 
oil a:1ci gas in Manitoba lie in the discover! of sand lenses in the 
sha.les, littoral sands, stratigr"lphic traps, or coral reefs. 

OCCURRENCE OF PETROLIFEROUS SHALFS 

The occurrencE', in Manitoha, of petroUferous shales has 
bep.n described by sp.vp.ral observers, most notahle of these beine 
::11s (1923, ?p. Jh-hl) and 'Hallacp. "lnci 1reer (1927, pp. 73-75). 

Ells reports that the soft ereenish and grey shales from 
the Benton (Ashville)l to ':.he !Iiobrara (Boyne)l have been darken
ed by the prese:1ce of hydrocarhons and iron sulphides. He found 
that. many of the shales, when freshly broken, ~mitted a marked 
odor of petroleum which passed o~f on exposure. When diSintegrat
ed by the drilline tools, in ':.he p~p.sence of water, the shale fonns 
an emulsion of a dark-green colour, which gives off a faint odor of 
petrole'.llll, and after st.anding, exhibits a thin film of cl'llde oil 

1 See section on Terminology 
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on the surface. The Niobrara (Boyne) formation is the most highly 
fossiliferous and, ther'efore, is the best horizon for the occurrence 
of oil shales. The Cretaceous beds of Manitoba are almost horizon
tal, the dip bAing 'rery sli;:;ht towards the southwest. Any com
pressi~n or folding of the :~ds which miGht have taken place 
would, in all prohar.ility,have resulted in the formation of gas 
and petroleum. None of the s~ales rill ienite by means of a 
match, but the :Jiohrara (80yne) shales ·.rill cOr.I!ll(mly ignite when 
placed on an open fire. The Pierre (Pe:nbina ar1d Ri,,!.ng Mc..unt9.in)l 
shales ignite ~t rarely, and the 3enton (Ashvill~) shales show 
no evid~nce of being comb~stible. Ells' sampling was confined, 
therefore, to the Niobrara (Boyne). 

Localities from which shale sa~ples were taken are shown 
on the accompanying map. The results obtained from distillation 
are given in the following table (~lls, 1923, p. 40): 

Imp. gals. Sp. gr. of Imp. gals. 
Locality crude pet. crude pet. water 

per ton at 600 F. per ton 

1. Birch river 31-39-26i'l 0 42.7 
2. F3.vel river 30-35-25.\' 6.2 0.972 12.1 
3. (Loc. 26-35-26w 6.8 0.984 7.0 

(Loc. 26-35-26'N 5.9 0.965 15.2 
4. Sclate!" river 15-31J-2J.'[ 4.8 - 7.5 0.966 - 0.968 9.2 - 18.7 
5. Pine river 6-))-22W 3.3 0.969 4.5 
6. 
7. 

Vermilion ri vp.r 12-24-20(1 1.1 - 5.1 0.952 8.1 - 22.0 
Ochre river 29-22-17W 4.0 - 5.3 0.955 14.6 - 15.2 

This content of petroleum is much too law to be commercial; even 
in Utah, Colorado and Montana, where production of 35 to ~O gallons 
of petroleum per ton of shale may be obtained, operating costs of 
mining and distillation are too high to allow commercial production. 
The shales are of interest at present chiefly as an indication that 
source rocks do exist, and that accureulations are possible if there 
should be suitable structures. 

OCCURRENCF: OF NATUPAL GAS 

Shows of natural gas have ~een reportep in the drillers' 
logs of some of ~he deep wells of the provinc~, but none of these 
occurrences have been of sufficient importance to be of commercial 
interest. However, in a few areas in the southern part of the 
prOvince gas from shallow wells has been sufficient for lighting 
and some heating of farm houses. The gas appears to occur in pockets 
in the Favel and Riding Wountain shales. The greatest pressure 
measured was 45 pounds. The most elCtensive field is the IVaskada
Melita d1s~rict; this field is probably related to the Bottineau gas 
field south of the International Boundary. 'Nallsee and Greer (1927, 

1 See section on Te~~~ology 
2 See Schedule of Wells 
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pp. 71-73) described these occurrences at serne length. 

"nas kada Area 

Four shallow wells, drilled a~out 1921, in thp. vicinity of 
:1askadJ., yielded bas. Three of these were in the to';'r.1 and the 
fourth on sec. 8. tp. 2, rge. 25, W. ?rincipal mer. ?ressllres of 
about 14 pounds were recorded. In 1947, two of the town wells were 
still oroducing, In that year, another well was drilled in the 
town, and gas sufficient for the top of a gas stove was obtainp.d, 

The gas is almost odorless and dr,y. It occ~rs in the upper 
Ridinb !:ountain (Odanah) beds at a depta of 180 to 240 feet. 
~ovelll believed porosity to be fro~ a fractured or preglacially 
weathered zone. 

Melita Area 

On the fant. of J. B. elliott (s:'{~, sec. 10, tp. 2, reel 27, 
-:t. ?rincipal mer.), twelve m-: les south of Melita, a well 7laS drilled 
for gas on the east bank of South Antler Creek about 1906. The 
well ":ras 212 feet deep, and bas was encountered some distance above 
that depth. It was in sufficient quantity for a cook stove ana a 
five-burner 1~~p in the fanuhouse for over twenty years. At one 
t.i.ne the pressure was measured at 19 pounds. 

Natural escape of &as was visible at several places on 
South Antler Creek in this vicinity about 1927. 

At ~elita, natural gas was used for lightin5 purposes in 
the engine reom of a grist mill (now dismantled) some 45 years ago. 

MiaI!li Area 

Gas is reported to have been encountered in August, 1912, 
at a dep~n ~f 120 fcet in a well being drilled for water, three 
miles west of Miami. 

Hartney Area 

At a depth of 190 to 210 feet gas was encountered in a well 
being drilled for water on the farm of Robert Hall (NW~, sec. lu, 
tp. 6, rge. 22, ~. Principal mer. ). The well was capped, and 

1 
Personal communication, September, 1947 
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when the gas pressure was measured it registered h8 pounds but 

was reduced to 35 pounds on permitting the gas to' escape for sever

al minutes. After ~ive hours, the pressure had increased to 45 
pounds. This is the greatest pressure which had !:Jeen recorded up 

to 1927. Dr. Shipley of the University of Manitoba made the follow

ing report on a saz::ple of gas from this well: (iVallace and Greer, 

1927, p. 72). 

Combustible, mostly methane, but a SJl'.a.ll 

percentage of a heavier hydrocarbon 

Carbon dioxide 

Oxygen 

Hydrogen 

Residual non-combustible 

Per cent 

75.h 

0.0 

h.O 

0.0 

20.6 

Practically 80% of the gas is of value for light or heat, 

the remainder being of no value. If the· pressure can be 

maintained, the gas could be of value for cooking, and 

probably for heating purposes. 

Pathweil Area 

Gas was found five miles south-southeast of Rathwell at the 

farm of Frank Bose (SIt, sec. 21, tp. 7, rge. 8, W. Principal mer.) 

where a well was sunk to a depth of 210 feet. The flow of gas was 

sufficient for one light in the kitchen for several yEBrs. The 

gas in both the Treherne and Rathwell areas seems to come from the 

band of carbonaceous shale overlying the hard limestone band of the 

Favel formation which can be seen in outcrops on the Assin1boine 

River northwest of Treherne (NEt, sec. 36, tp. 8, rge. 11, W. Princi

pal mer.) 

Treherne Area 

A well on the farm of E. C. Haskell (NEi, sec. 28, tp. 7, 
rge. 10, W. Principal mer.), located approximately three miles 

southwest of Treherne, was sunk to a depth of 250 feet and encoun

tered gas at 150 feet. Up to 1927 gas from this well had been used 

for fifteen years for kitchen and dining room lighting and, occasion

ally, in a small gas heater for cooking. 
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Virden Area 

i~atural gas was repcrted to have been struck w~ile drilling 
for "later for the Virden hospital in 1932. rhe well is about one 
quarter mile north of t~e Canadian Pacific railway station and 
about thirty feet northwest of the hospital huilding, (N','l:;, sec. 23, 
tp. 10, rge. 26, W. Principal mer.). 

~Vhen gas was struck the pressure was sufficie~t to blow 
sand and tools up to the head block of the derrick, a heiGht of 
ahout sixty feet. The well was cased and capped and a steam ~a~e 
re~istered 25 pounds pressure. Pressure gradually di~~nished and 
water evpntually rose in the hole, shutting off the gas. As far 
as is known no use was made of the gas. 

A sand strata about forty feet thick, classified as dune 
sand, rests on the Riding Mountain shale and appears to act as 
a reservoir for the gas which has migrated from the shale and is 
trapped under an impervious layer of clay. 

Other Occurrences 

In other areas in the province small flows of natural ~as 
have heen encounteI'ed during dri.llin;; opF:rations. These naRS 
have usually spent the~selves wittin a few ~nurs of being tapped 
and can now be detected only with ~ifficulty or not at all. One 
such occurrence \vao; near the town of Steir.b<.i.ch · .... her~ at a depth 
of 80 feet, in glacial gravels, a pocket of IlBrsh gas was trapped; 
it flowed for less than tORO days. 
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TOPOGRAPHIC F?ATURES OF THE CRETACEOUS IN MANITOBA 

The eastern limit of the Cretaceous rocks of Manitoba is 
marked by a steep escarpment which has been eroded and dissected 
to form a series of hills which rise 500 to 1000 feet above the 
Manitoba Lowland to the east. Fran south to north, these hills 
are named Pembina Mountains,Riding Mountain, Duck Mountain, 
Porcupine Mountain, and Pas1uia Hills, and their somewhat flatten
ed tops form the level of ~he second prairie steppe. It should 
be remembered that these hills are purely the result of erosion 
and are in no way the surface expression of subsurface folds or 
domes. 

A dome-shaped structure near the town of Pilot Mound has 
aroused the interest of oil-seekers in the past. The shale beds 
on the flanks of the mound all have steep dips and, at first gl~~ce, 
it would appear that the strata had been pushed up from beneath to 
form a dome. However, a close study reveals that the irregular 
dips are due to slumping of the beds which were probably pushed up 
in the first place by the action of the continental glacip.r. The 
presence of glacial erratics on the top of the mound clearly indica
tes that the mound itself has been overridden by a contine~tal ice 
sheet, and so, deformation of the surface shale beds would of neces
sity have resulted. Drilling revealed that there ~s, in reality, 
no "structure" below the surface beds. 

Another domed structure wi thin the Cretaceous beds occurs 
a~ Thunder Hill in the Swan ~ver Valley, on the Yanitoba-Sask
atchewan boundar,r. Kirk (1930, pp. 132-133) has stated that the 
strata on Thunder Hill are )00 to 400 feet hi5her in elevation 
than the correspondi~g strata in the surrounding area. He writes 
as follows: "It appears to be necessarf to postulate a direct and 
ver,r much localized uplift, but the cause of s'lch uplift can only 
be guessed at." Two holp.s were drilled in this structure in 1934 
and the interpretation of drilling results suggests that, whereas 
the upper beds are domed up, the Swan River beds lie at the normal 
elevation, indicating that the folding is superricial. Much benton
ite was encountered in the drilling, and the suggestion has been 
offered that expansion of bentonite through absorption of water was 
the direct cause of the uplift. The well drilled a few y~ars lateF 
b,y Canadian Industries Limited revealed that the hill is made of 
displaced shales of the Favel and Ashville formations with inter
mediate layers of glacial material. It s,~ems, therefore, that 
Thunder Hill, like Pilot Mound, is the result or glacial action. 
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DEEP DRILLINJ Opr;;RA'!'IOtlS 

In the followi~g pages, an account is Given of most of the 
deep drilling done-in the province. The operations are discussed 
according to area, beginning in the south. Wells havin6 about 
the same latitude are described in order from east to west. 

1. PEMBINA RIVER AREA 

The wells discussed below are located within 16 miles of 
the International Bounda~ and are distributed from Rosenfeld to 
Pilot Mound, a distance of sOl!le sixty miles. The greater part 
of the drilling was done in the vicinity of the Pembina River 
valley. 

Rosenfeld 

A hole was drilled by the Ca.'14dian Pacific Railway Company 
at Rosenfeld station sanetime prior to 1886. An ordinary percus
sion drill was used and the hole reached a depth of 1037 feet. 
The well penetrated 143 feet of surficial deposits and 892 feet of 
Ordovician formations; it bottomed in "hat the driller described 
as "granite". Small flows of brine "ere encountered at depths of 
265 feet and 800 feet, ~d in the interval 875 to 925 feet the 
brine produced a flowing well. 

Yorden 

The town of Yorden drilled a well in search of 1I8ter in 
1889-90. It was located about 150 yards northwest of the railway 
station. The hole penetrated shale and sand of the Upper Cre
taceous and Swan River formations and bottomed in Jurassic beds. 
The total depth was 601 feet; salt water was encountered at a 
depth of 324 feet. The location has since been built over. 

Snowflake 

A shallow "ell was drilled near the town of Snowflake some
time prior to 1919. A depth of 323 feet was reached. The hole 
penetrated 62 feet of overburden and 238 feet of oi~-looking 
shale of the Favel fOrlllaticn (Dowling, SUpper and IlcLearn, 19l9, 
p. 35). 
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:'iVlre 21 

~ap c!' Y.ani':.oba s~o-.vi:1'~ a:'eilS ·.,here drillins has '::::een 
carried on. 

1. ?e:;.~i~a Ri. ver area 7. Pldi ~~g :.:ountain area 
2. Southvrestern :.:a:".i.to"a 2. rU:1dar area 
J. Treherne-r:iami area 9. Lake St. George area 
h. Winni:lc;: area 10. ·,'linniper.:osis area 
c' ;'ortaLe 1a ?rairie .... arf'a ll. Thu:-:der Hill area 
6. Virden area 12. :.:a :-P. k be area 
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Mani~oll 

In 1934, Cr0vien Jev~lopm~~ts LiMitpd drill~i thr~e test 
holes !1·:a r a poi:1 ': abou':. e It>ven miles sout~ . ...,f Ma"li tou. This 
company was later tak~n ov~r hy Natural .Jas :Jr.Eir.L",s of '::a:1ada 
Limited. Th~ hol~s 'Nere d,..;_ll,'d 0:1 :~e s:.lpposed sur:'ace .;:<pres
slon 0:." :.l"lderlyi:1,,.: structur~ to ·:lepths o~ ).JO, 71]0 :l:1..:i is;) :eet. 
~o inc!ica ~ ion of in ·Jeres t.i.I'; s tI".lct·lre was found and no 0 ~l or ;o;as 
~s enco:.lntered. 

!~e COl!Uno:'1'.v8;.llth ?etrole'lms Li:!'.ited sa'1k t'NO '"ells on the 
sarr.e section, appro:<imately s"!ve~l ::-.il' s so,lth of the town of 
Manitou. These are knOI'l:1 as :;ommo~livealth ~'1itou ~!o. 1, drilled 
in 1915-l6, a:1d Common;yealth Manit.Ju ~Io. 3, drilled in 1930-31. 
The Y..:lnitou No. 1 well bottomrrJ. in the Jurassic at a depth of 1200 
fe~t. ?etroli:~ro:.ls shale 0:' ',he :a'r~l formation 'N3.S encount",red 
a·. 507 feet. ,j.'lS was also encoun",,,r":d "l'.lt t 1leiepth 0:' this occur-
ren::";; is not. bo',V:1. The Con:::o:l,'(-'1.lth :.!anit.cu ':0. 3 well '1.:101 a 
total depth of 112J :'eet; s:r.a~l s::':,-::1:":s Jf ~as were re;:;crt..cd. 

The C~:m',v".J.lth ~ia':H,)u ::0. 2 'Ne 1.:', lo(:a~.··d r8u;.;hl:r six 
r::~ld scnth at' ~1nit.ou, wa~ d:-:':'i J:'n 1<::31-32 ~J COlmr.o'1:ealth ?et
,,):,- ::".:' Lill'.it.,'d ~'or ?em~i~3. ':lel",:.: ;a~ 1:'l:! Ji1 ·':,)r.:pa'1Y Lir'lited. 
The :;ol·· reached a d~pth of 2539 :· .. ~t .1.:'lci f'lnliS 'l"d 'in .. xr.~llent 
stratiGraphic st'ction frol~ ~'1'" !ppi~r -::retaceous to ':~~ Precamhrian. 

?u:-v':'!s 

Dri lUn,; op ... rat ions 'Nere C1. rri·'d on intennitten tl~J' during 
the ~:t';Irs 193h to 193·9 hy ',hoJ Lise.'lr :)il ,1nc! uas ':or:rpany Limited at 
a pobt anproximatl'ly two rr.11·'s ,~ast o!:' ?1lrv~s an'! s ix Id.l~s '"est 
of ~ :,'" ?em:Jina Riv .. r. The hole reached a depth of 190u feet, 
enco'lntering tho> top of tht! Palaeozoic heds at a~proximately 1500 
fe~t. The drillers r"!port"'<1 sevpral minor sho?(s 0:' 6as :lnc oil. 

In 1938-39, :i!\tes ?etrol .. ,u:: !J.mit .. d dr:ll~d a.~ell on th"! 
west fla:1k of t~e ::lolmi whic:l is 1.J,'a':"d 3:-'011!;. two mil~:, north'west 
0" thf! to'lm of Pilot, Mounc. 'l'h" well int.~r:;,'-:~.!~d 1 cO·lsi!.~:-ah1e 

thickness 0" 'Jpp.,r ': ret.'lc ... ·'us 'wris, t!1e :'w.'1:1 Ri'/·'r Group 0:' t:'lt; 

LOIver ';rcta :eous, ;I~O f"!,,t ,)f j'lraSSlr: e·!!], ",h .. AmarJ.:1';h ~·Or.:Ja

tl(m, .evonian rocKs, a r ,! "'''·,t,'1r,··'1 :''1 5 brian str.-,ta. :Jist.Ll
lation t,:s',S on t.h·; sampl"s :'rlm ·.~le .~ 1 ::;1V", :10 h!i·:J."Jio.l O~' 

oil or 6a5. 
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2. SOlITHWFSTERN MANITOBA 

The area described in this section extends from Hartney 
southwest to Coulter. 

Hartney 

A 2l0-foot well was drilled in 1926 on a farm about three 
miles northeast of the town of Hartney. Gas was encountered at 
a depth of 190-210 feet. 

Deloraine 

The Deloraine well, beg'ln in 18BEl, was the first explo:oation 
undertak~n in the southern llanitoba area. The well was drilled by 
W. Ward for the town of Deloraine and is located about 100 yards 
north of the railway station, on a level alluvial plain which 
stretches northwards from the base of the Turtle Mountain to the 
Souris River. It was begun for the purpose of finding an adequate 
supp~ of water; as the geology was of little interest at the 
time, no samples were kept for the first 975 feet. Intermittent 
samples were taken below that depth as drilling was carried on 
with the aid of the Geological Survey of Canada. A pp.rcussion drill, 
supported by jointed !,(,tjs and worked by a small stationary engine 
was used, and the cuttings were raised with an ordinary sand pump. 
The well is cased to the bottom with iron tubing. The hole pene
trated over 1600 feet of Upper Cretaceous beds and bottomed in the 
Swan River sandstone at a depth of 19U3 feet. A small amount of 
water was encountered at 150 feet, and a greater flow of salt water 
was encountered at a depth of 1800 feet, in the Swan River beds. 

Waskada 

There have been at least five small gas wells in thp. vicinity 
of Waskada. Four of these were drilled in 1911 and were in active 
use in 1927; in 1948, only two of the four were still flowing, these 
in the town itself. The fifth well was drilled in 1947 to a depth of 
250 feet; gas was encountered at 180 feet. 

Coulter 

A gas well was drilled in 1906-7 about one mile northwest of 
the village of Coulter to a depth of 1009 feet. A small flow of gas 
was encountered at an unknown depth. 
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3. TREH:::RNE-MIAMI AREA 

Most of the wells drilled in this area have been shallow 
gas wells. 

Miami 

Three miles "est of the town of Miami, a "ell was drilled 
to an unknown depth in search of water. Gas was encountered at 
a depth of 120 feet but the quantity is not known. 

Rath"ell 

A gas "ell was drill~d to a depth of 210 feet on a farm 
about five miles southeast of Rathwell. Gas occurred at a depth 
of 170 feet. 

The Province of Manitoba drilled a well a short distance 
south of the town of Rathwel1 sometimp prior to 1913. The total 
depth was 1885 feet. Little is known of the geology of the well, 
i)ut the "ell is believed to ha'le penetrated for.nations from the 
Ashville to the Precambrian. 

Treherne 

A well was drilled in 1911 on a far.n about four miles south
west of Trehe~e. Nothing is known of the formations penetrated. 
The total depth was 250 feet and gas occurred at a depth of 150 
feet. 

4. "lNNIPll ARSA. 

Winnipeg 

Several water wells have been drilled in the vicinity of 
Winnipeg and St. Boniface. A number of 5-inch and 12-inch wells 
have been sunk on the Swift Canadian Company'3 properly in St. Boni
face. The only one of these fro~ which samples have been examined 
ras uOO feet in depth and penetrated part of the Red River formation. 
Dr. R. T. D. lickenden examined the sampleS and reported that the 
contact between the Selkirk and Cat Head members of the formation 
was probably at a depth of lUO feet. 

D. J. Ca,yle drilled a water well for the DeLuxe Theatre in 
North Winnipeg to a depth of 400 feet. The rocks penetrated are 
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~e1i~ved to be part of the Red River formatio~ of the Ordovician. 

A 240-foot "t<!ll was drill"!d i~ searc~ of 'Hater at St. 
~ndrews a~out 1938. The sa~pl~s taken inrt~cate that the fo~ations 
penetrated were the Red iti'J'er and th~ u?p~r ;:art of the Winnipeg 
of Ordovician age. 

A::at~r ',Tell '113.5 drill.:>d !'or ': he Riedle Bre'Nery 1:1 1946, on 
the lrcwery's proper~y at Stad~co~ street ani Tal~ot avenu~. 
The depth 'NaS }JO feet ::md ':.!1e !lole pe:1etrat,~d crea:ny-':Jl~f dolomite 
a!ld lir.:,~;tone. Some porosity \'{as nott'd at depths of 190-200 feet 
a:ld 250)-300 feet. 

The ?elissi,>r '1rewery !1:ld .1. water well drilled on their 
property at Clsborne street 1r.d :.:.llvey avenll~ in l'1inniper; in ':'946. 
It reached a de~th of 350 feet and penetrated buff or cream dolo
~ite with bands of dolomitic limestone and limy doloio~te. Porous 
zon~s were noted at c!ert!1s of 170-240 feet and 320-350 feet. 

Starbuck 

A well t:!1own as Conr.omr'!alth ?ete ~!o. 2 was drilled ,lUring 
the 1'430's a short dist.lnce ',1est of the town of Starh1.lck, by the 
?e:n'>ba Valley ,J:\s and Oil Company limit >d. The total depth \'laS 

26:;0 fe.'t ;lnd the hoI".! peno"trated formations from Vermilion River 
to :he ':linni:>!?(;. Several srr.a 1..1 .:lil -'inc ~as shows .... er~ report.!d 
in ·,he dril.l'~!,'3 log. 

Liqfield 

A well 'NaS dri IIp.d at the 'rilJ.a5p. of Lilyfield, about. four 
:m.l )n<,-h,E rr.il.:>s southwest of Story I.!o'.lntain by t!'ie Stony :Joun
tain Oil and }ns Co~pany in 1922. 1h".! well beg~n in ~he lower 
bo:'!ds of the St.ony ~4ountain ~ormati')n, penet.rated the Red River 
lnrl ".Vi!lnip':6 !'or.:latio'ls and reache1 ·,he Precambrian at a dept~h of 
70~ f.' !.,. The hole cont.inu~d in ?recambria:1 bra'lite to a t:'Jtal 
leu(.r, oJ: 1010 feet. N.:J indiC:,'ltions of oil or ~as were :'.:lund. 

5. POR'I'A}~ LA ?I{AIFIIS ArtEA 

Portage 1.1 Prai rie 

The CO:.lUS ?orta~r! 10. P:-airie ~o. 1 .... ell was drill"ld in 
1944-45 by the ldanito~a 'lnll Saskatchewan Jil :In,i :}as Develop!!lt!nt 
S:,mdicate. The drill'?r 'NaS n. J. Coyle of "Ninnip!'(j; a rotary rig 
',vas used. The holp began in the Amaranth for:nation and hot tamed 
in the '!1innipeg fot'!!'.ation at a total depth of 1540 feet. Some 
porous zon".'s '"ere encount<!red but no 5ho'"s ot' oil or Gas "ere 
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reported. 

'Nillowbend Creek 

In 1874, a hole was bored for the GeoloCical Surveyor 
Canada to a depth of 210 reet at a location 66 miles west of Fort 
Gar~, as Winnipeg was then kncrwn. This was on the bank of Willow
bend Creek, then called Rat Creek in tp. 11, rge. 9, W. Principal 
mer. The drilling was done "to ascertain where the eastern limit 
of the Cretaceous coal-bearing rocks is, and at the same time 
whether artesian wells afrording good water can be made upon the 
prairies where surface water is either very scarce or for the ~ost 
part too saline for domestic purposeR". (Selwyn, 1876, pp. 2-)). 
The well was reported to have penetrated limestone of Silurian or 
Devonian age and grey rock of uncertain age. 

6. VIRDEN H2A 

In 19)2, a well was drilled for "Rater on the property or 
the General Hospital at Virden. At a depth of about 140 feet, a 
flow of gas was encountered, which had sufficient pressure to blow 
sand and tools up the head block of the derrick. The gas ~s shut 
off and the well was deepened in search of water. ~ second well 
was put down near by to test the gas flow but the initial pressure 
of about twenty-five pounds decreased to almost zero and no use was 
made of the gas. 

7. RIDING Mowr AIN AREA 

Localities where drilling has been done in the Riding Moun
tain area are discussed according to their distribution around the 
flank of the mountain starting on the south flank at Neepawa and 
proceeding in a clock~se direction. 

Neepawa 

The Neepa"q, No. 1 well was drilled in the interval 1910-13 
to a depth of 1798 feet. The well began in the Cretaceous shales 
and r.ottomed 970 feet below the top of the Palaeozoic. Brine flows 
occurred at depths of 550 feet, 1185 feet, and 1460 feet. In 1931 
this well was taken over by the Neepawa Salt Company IJ.mited which 
in 1935 became a subsid1a~ of Canadian Industries Limited. The 
Neepawa No. 2 well was cocmenced in 1935 and attained a depth of 
1492 feet. Flaws of salt water were encountered at 1162 feet and at 
1445 feet. Production of salt commenced in 1932 and has increased 
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fr.1r1l 508 tons in that. ye.'lr t.o 215,339 tans in 1145. Sarly a:1alysis 
of the :'rine i:1dicated that it cO:1':.ained mo~e tha:1 17 per cent of 
dissolv~d salts, analysis of whic~ has he~~ ~iven as follo_s: 
(Wallace and Jre~r, 1727, p. 92) 

Soditl..'n chloride 
Potasst'Jm chloride 
Calcium chloride 
hla5ne~ium chlorije 
~aenesium bromide 
Ca1ciu!!: suloha te 
Iron and Al~rr~nium 
Magnesium iodide 

?~r cent 
9l.h 
0.016 
4.06 
2.32 
0.055 
2.06 
traces 
0.0081 

99.9191 

SOI:le bltu:nen or heaV'J oil was enCQwtered in t he ~eepawa 
No. 2 well at a depth of 1400 !~et. 

In t.he autlL'm of 19~7, the Laneford Oil Sj1'1ciicate drilled a 
',vell a few miles e;).st of th,' salt ·({ells. A rotary rig was used 
and the well reached a depth of 2509 feet. The hole stnrted in the 
Jpper Cretaceous and hott0med in the ?recambrian. Samples fram the 
upper part of the '({ell wer", poor, hut samples from the Alr.a -:-anth and 
older formations were Good. ;;'lolYS of salt water were encou:'1tered 
but no gas or oil shows were reported. 

Ranid City . 

At Rapi::i City dnd in the area southward to Levine and north
ward to Minnedosa, a limited amount o~ exploration has been made for 
oil. A few shallow hol~s were drilled in the valley o~ the Minne
dosa River south\,est of.' llin~edosa hut det.ails re~ardi:lg this and 
other drilling in the '1 rea a re not kno"n. 

A well known as the Rapid Cit.y well "a~ dri lloed imrnedia tely 
east of the C~~adian Pacific railway station at Rapid City. Total 
depth of the hol-e was i55 :·p.et md the ::,eds at that de?·,h were re
ported to be the lime:>tone horizon of the Niobrara (::'l'Id). 

Solsgirth 

A "ell was arilled in the town of Solsgirth hy the Ma:11toba 
and Northern Railway Company ~o~etime prior to 1~86. The hole was 
drilled to a depth of 360 feet; th·' upper 292 feet ... ·as Glacial 
deposits and the lower 68 feet wa~ 5rey clay of the Ridin~ ~ountain 
formation or possihly elacial silt. 
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Birdtail 

The Waywasecapow Oil Syndicate (incorporated in 1939 as the 
Waywasecapow Oil Company Limited) commenced drilling on the Cleland 
No. 1 well a short distance east or Birdtail station in 1936. This 
location is near the south flank and the west end of Riding Mountain. 
In June, 1939, the hole had reached a depth of about 1200 feet and 
soon after this the tools were lost in the hole. A second hole, 
Cleland No.2, was begun about sixty feet south of the first, but at 
a depth of 928 feet the tools froze in the hole. The operator repor
ted a show of oil at a depth of 1129 feet in the Cleland No. 1 well. 
Cleland No. 3 is presently being drilled close to the site of the 
first two wells. 

Grandview 

Grandview Oils Limited drilled six miles north of Grandview 
in 1926-27. Two shallow holes were put dawn which apparently did 
little more than penetrate the glacial drift. Oil was reported in 
one of these holes, but this report was subsequently found to be 
incorrect. 

Gilbert Plains 

The Coutts Gilbert Plains No. 1 well was drilled in 1945-46 
by D. J. Coyle for A. R. Coutts of the Manitoba and Saskatchewan 
Oil and Gas Development Syndicate to a depth of 1370 feet. Samples 
taken indicate that the well started in the Favel formation and 
bottomed 1n the Silurian strata. 'rhere were no indications of oil 
or gas. 

Dauphin 

The Dauphin Oil Syndicate drilled a well about eiGht miles 
southwest of Dauphin in 1929-30. A standard cable-tool rig was 
used and the hole attained a depth of 1256 feet. The formations 
penetrated range from Lower Cretaceous to Devonian. Light shows 
of gas and 011 were reported in this well. 

Vermilion River 

The Vermilion River rises on the north flank of Riding 
Mountain and flows roughly northeast, into Lake Dauphin. Drilling 
was done near the river approximately twelve miles south-southwest 
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of the tCI'l'!'l of Dauphin as ",arly as lra7, 'lIhen t!-.e l.:anitoba. eil 
Compan;,' hauled a percussicn drill north fret:: Strat.hclair and drilled 
two holes during the s·.urmers of 13~7 and lalle. The first hole 
reachEd a deo':.h of 292 fAet. 'I'he sec one holA, known as the 'ler
l:".ilion Piver' well reached a depth of 7!J3 ~eet in :Jpper ar.d Lower 
Cretaceo~s sh~les and underlyinc Jevonian limestones. 

In 1~21, t.he Agassiz Oil :jevelopl"'~nt Company drilled a hole 
to a depth of 320 fe·;t at a np.arhy location. Neither tl:is nor the 
earlier dri 11io& gave an:; inr!ication of oil or i:as. 

Ochre Piver 

Three wells were drilled near Ochre !liver 01:"'.1 approxiI::!ltdy 
ten :::il.::s S01.!th of Ochre River station in the years 1921 to 1927. 
Sit:.:.atfood on the northeas:' flamc of Rid:'ng ~~(ltlr.tain, the \'i'e:.ls were 
startt'd several hun(!red feet a'1':J'lC the base of the :.Jpper Cretaceous. 
T~e first drilling was done by Li.'1csay and ~hompson en 1. s. 12, 
~ec. )0, tp. 22. rge. 17, N. Principal mer. The hole rdS drilled 
to SLO feet and l~ft standing. !Jrilline operations '"ere take" over 
by :.:ack Oil Company in 1927 and co.,tL'1ued to a. depth of 920 feet. 
Shows of gas were reported. 

The Hol~ps well was drilled in 1926-27 on legal s~bdivision 
10 of the same section to a depth o~ 1487 feet. Xo data are available 
on this well. 

RidinG Mountai n 

A well "Was drilled on.' ll'.i 1 .. west of Riding Mountain station 
sorr.~time prior to l$lL. Cretacecus shal~ and sand we~e penetrattd 
to a depth of 351 f~et. 

Two shallow wells were dr"tllpd in 1$21 hy Martin and Roth
well near Pa:c';it Point on the ea!'lt shore of LaKo LianL'.ol-a, some 
.:i.6ht rr.ilp.s ?lest of Lundar stat,ion. The drillint: IffiS done to toest 
a Jevonian dom.! structure. The deepest hole was 267 feet. 

A 98-font holp. was drilled t:. H. A. Juk.:s in 1926 at a 
location two and one-half r.'.ilps ncrtr.eas·, of Rah~)it Point. No 
data are availahle. 

George Mann drilled a hole on~ mile s0Utheast of Lundar 
in 1921. The hole was ahandoned at an unknown depth. No data are 
availahle. 
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9. r./I~E ST. J:;:O~E AP.E.A 

Three test noles were [lIlt dO"Nn in tne vici:'lity of Lake St. 
George by R. J. McGuckin in 1928. Lake St. Georc;e li'!s SOr.l~ six 
Il'.il-:s west of Fisher Bay, w.ke ·,'lir,nipeb • r-.vo holts were drilled 
on tp. 31, rgE. 1, E. ?ri~cipal ~p.r. near the south end of the lake 
to depths of 232 feet and 258 feet. The third. hol€' was drilled to 
the north of the lake on tp. 33, rge. 1, E. Principal mer. to a 
depth of 111 feet. The holes started in Ordovician l:mestone and 
although the results ar~ not kno~, it seems prohatle that they 
pene~rated to the base of the Palaeozoic. 

10. WI~rI?ElIOSIS AREA 

A typical Devtmian dome structure, sir.:ilar to those des
cribed by ·.'Iallace (I92S, p. 27), southeast of t:'1e town of ,'1in. .. ipego
sis was investigato?d in 1920-21 hy the Manitol'a Coverr.rr.en t. Opera
tions were conducted near the south shore of Lake Ninnipegosis, 
imrnl?dia tely south of Snake Island. .'\.fter abandonin~ three shallow 
holes, a deep hole was drill~d which penetrated tr.e Palaeozoic 
limestone. The Palaeozoic section .. ,as found to he lu5t: fe~t thick 
at this point; the well started in the Devonian and reached the 
Precarr.~rian. No indications of oil or Gas '.-ere fou.'1d. 

11. T:!ulm:p. HILL AREA 

An apparent dome structur~ at Thunder Hill in the Swan 
River valley has be.~n described abo·:e. l Two diamond drill holES 
were urill~d in 1933-Ju to investi5a~e this structure by John 
Drybrough of 'Ninnip~t:. It was found t.hat tr.e sandstones of the 
Swan River group apparently lie at their normal ~l"vat.ion -,no, 
hence, the dor.o.ir.g of t.he overl:rin~ b.'ds is prcbahly superficial. 
~he first hole was driller:! to a depth of 429 fe",t 3.:1C! penet:'ated 
part of the Ash'rill~ ~·Qrr..a·,:'oni the sec')nd hole · ... as drill.,d to 638 
fp.et and passed throuGh parts of t.!1e ravel anti As~wtll" fOrr. ... lt.ions. 
The hol~s were drHl'Xi primari.ly in sea:,c~ of salt; t.:1e!,~ were no 
indications of oil or gas. 

In 1937, Canadian Indust.ries Lirr.it .... d drillf>d a diamond dri 11 
hole near the Thunder Hill No. 2 well, to a deptr. of 1152 feet. 
The beds ftere found to be r~'p('atpd wi th layers of ,,;l;icial dr:ft 
between. This wOlll,: inc!icat>: that the hill is t.he roO-salt of ~lacial 
action. 

1 See section on Topographic i;~at.Ur'es -Jf t:l~ ':r··tacpous 
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12. ~~EKING AREA 

The !.:afeking area lies on the east flank of ?orcu?ine 
Mountain. Activit.y was confined to the area between Steepr:lck 
River to the north, gell River to the south, the first terrace 
of the mountain to the west, and a line approximately one wile 
east of the railway to th~ east. Eight holes were drilled, one 
by core drill, toci!pths o~ from 235 to 1630 feet. The holes wert: 
started in either the Swan River sand or the lower part of the 
Ashville shale, entered the Palaeozoic limestones, and at least 
one, Mafeking No.3. reached the ~derlying Precambrian granite. 

Three holes were drilled by E. Doherty and associates. 
Two of these, located on Steeprock River one mile below and one 
and one-quarter miles above the railway crossing were drilled to 
depths of 235 feet and 807 feet respecti'rely. The third hole, 
located one mile west of the town of !~eking, was drilled by core 
drill to a depth of 1630 feet; this hole :s known as the Mafeking 
No. J well. 

Three holes were drilled bj" ~Iorthern !danitoba Oil Company 
Limited on sec. 33, tp. 42, rge. 26, W. Principal mer., where a 
branch of the Bell River cuts through the foothill scarp. Hole No. 
1 was shallow, but holes No. 2 and No. 3 reached depths of 996 and 
1380 feet respectively. 

On the south branch o!' the Bell River, approximately seven 
miles south of lAafeking, two holes were drilled by Porcupine Moun
tain Oil and Gas Compa~, Limited. Hole No. 1 reached a depth of 
350 feet, hole No. 2 a depth of 977 feet. 

A small showing of gas 1s reported to ~ave been enco.~tered 
in hole No. 2 drilled by the Porcupine Mountain Oil and Gas Comp~ 
Limited. No other indications of oil or gas were found by drilling 
1n the Mafeking area. 
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, 
SCC:?.D~JL:-: (F 'NE:'IS~ 

In the follcwi.:1c pa.;;,=s, a list. is ,ivr:n at' "I.E 7(~~:S 
drilled in Ilanitoha 0:' whir.h the ~:1i ·oba. !.!in·:s ~ra:-:c~: ::as a :-.caro. 
?or some, the data on file ls verJ scant but it is ,Jr .. .'s>;r:·.··: ',,,,!'C: 
to give as complete a ?icture as possi~le. 

The info~ation on which most of the lo[s have been based 
has ~een supplied by the companies ar.d drillers that have drilled 
t~e 'Hells; the ~nes Jranch car. no~ vo~ch for th~ accuracy of this 

i ·;'·orr..aticn. 

:ollcwing is a l:st of abhrevi~tions of formaticn nanes 
~s"d -1-,roU€hout: 

(1) Sr!GW:"LAKF: 

::Jr:ft 
Rec 
?leis 
Cret 
R.\! 
VR 

Pem 
?loyne 
Mol" 

?av 
A.sh 
SR 
Jur 
Am 
Pal 
uev 
Sil 
Oro 

SA! 
RR 
'llpE: 

Prec 

O:;:EP 'HELLS 

Location - 35-1-9 ',I(?M 
Total Depth - 323' 
Drilled prior to 1918 
Cont-act Drift!:av ~ 62' 

~Jl:lcial drift and topsoil 
Recent 
Pleistocene 
Cr"!taceous 
Riding Mountain 
'/emilion River 

?emhina member 
Boyne m~ber 
Morden mel!',ber 

":'avel 
Ashville 
Swan River group 
Jurassic 
A1r.a,anth 
Palaeozoic 
Devonian 
S1lu rian 
Q,dovician 

Stony Mountain 
~ed River 
','linnipeg 

?recamhrian 

Elevation - 1290' 

Reported ally shales 73-311 feet 

1 The numt-ering of wells 1:1 this section has heen alter'ed r !"'.Jm that 
used in the Schedule of Wells previo:lsly issu.;d separately. 
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(2) C2M..l,I'J~:W?ALTH !LAc'IE .'[J ~:o. 1 
Location - l.s. 2, 23-2-9 'NPM Slevaticn - 1301. 7' 
Total Deoth - 1200' 
Cor.r.er.ced 19l5,s'J.spe::ded at 925' in 1916, resumed drilling 

1931, aba~d()ned in 1932 
Contacts: RM/VR-Pem ~ 20', VR-Pem/lfR-Eoyne ~ 80', 

11R-:!cyretvR-I'or"il 300', VR-Mcr/Fav ~ 425', Fav/Ash"l 640', 
Ash/SR] 7~O', 5!l/Jur ~ 300' 

Petrcliferous shale at 707'; gas show at 714' (?) 

':3) =C)!,~!C'~,·:SALT~ ',~A~TITOU :-Io. 2 
Location - Ls. 8, 26-2-9 ',VPM Elevation - 1270' 
Total Depth - 2639' 
Drilled 1931-1932 
Drilled by COr."_,::on1l'ealth ?etrole'll!ls for ?e!:lhina Valley Oil &: 

::Jas Co. Ltd. 
Drillinc rig: standard cable tool 
Contacts: Drift/'l?-:lo.:;ne '1 100-luO', 'IR-Do;;nel/R-:'~or fl 

290', VR-~:or/Fav 1) 410', Fav/Ash ~ 580', Ash/SR"i! 70S', 
S!l/Jur ~ 755', Jurj.\rr: !) llljO' Am/':Jev'~ 1400 I, Dev/Sil @ 

1450', Sil/Crd-S~! "l 1850', ';rd-SM/Crd-P.R -:; 1938', Ord-RR! 
Ord-;'lpg ~ 24fO' ,;ro/?rec .. 21)1)' 

Porous zcn~~ at 15f,O-1500, 1700-1770, :820-1830, 2017-2045, 
23~0-2heo 

ShO\,s of t:as we re reported at 21:0-310, 5hO-570 and 670-b90; 
S:.C"A'S of oil wen' reported at 2>10-31'), 1510-1530, 1510-
HlSO, lR)'1-l920. (This infor.nat.ion was reported by Gran
ville}. HO'IrJ.rd as havinc: :-k~er. obt<li~h:d frvm the Supt. of 
~:i1i:1~ ~n5in"~rs of :he Jept. of [nt.erior} 

(4) '::It,!}.!mro'[::ALl'l.! YA~!I;'JU ~lo. 3 
Loca~.l'ln - 5=:1, 23-2-9 ',m ::l~vation - 1270' 
l'o~l Depth - 925' 
Drill"'d in 1 Q07 
DrilHn~ rie: st.:ln~.Iarri c'l~l~ tool 
Contacts: Wl/iR ~ !.25', VR/?av- ?, Fav/Ash ~ 610', Ash/SR 

11 716' 
Show of 5as and hlu~ film of oil at 925'. Report~d by J. u. 

HowarU that ~as was still escaping from this hole in 1935 

(5) LISGAR 
Location - ~!Sh 13-2-10 WPM El~vation - 1559.9' 
Total Jepth - 190u' 
Drilled t'rorn July, 1934 to AU,;'lst, 19)9 
Drilled hy f..islar Oil and ·-;as Co. 
Drilline rig: standard ca~l~ tool to 1400, then rotary 
Casing: 10" to 96', 6-8" to 311', 6" to 1107' 
Cont<lcts: m.!/VR1400', VR/~'av~ 690', Fav/Ash~ 830', 

Ash/SR ~ 950', SR/Jur ~ 1120', Jur/AJn j 1600', Am/Dev ~ 
1820' 

Porous zone at 1250-1250 



- 61 -

':lat~r shows at:. 1,qO' (sr..all), 940' (sli~htly salty, rose 
to 500-600') 

:Jas s':ows at ~50-~EO, 810, 950, 111oJ-12!,:), and l5lJ (wet) 
Oil sho'.is at 2)0, 260, )00, 40i)-~2'), W~O, hso-lL80, 580, 610, 

810, 830, 930; 9S0, 1110, ll)O, llQQ, l)')i)-1:~o8 

( 6 ) R,JS SNFELD 
Location - los. iI, 9-)-1 'NFl! ::le'l3.tian - 770' 
Total Depth .- W37' 
Drillp.d by Canadian ?'lcific Ra il'Nay Co. 
DrillinG rig: percassbn drill 
Top of 'Hell is near nage of SVIJ.:1 RiV',~r ['orr.at-ion; ::1O:;~ of 

beds pent't ra t~ are ?ala'''ozoic 
'j{ater (salt) 2E5' (~:":all), SJO' :srr.all), 875-925' (str'Jng) 

(7) ~QRJ::N 
Location - 5-)-5 ',VPM 
Total J~oth - 601' 
Drilled in 1889-1890 
Dri lle'1 hy Tmm of ~.!orde!"' 

~levation - 990' 

Contacts: DrEtj'ITR ~ 15', vR/:-av ~ 94', :av/Ash ~ 215', 
Ash/SR '" 320', S HI Jur 3 412' 

Porous zone (narrow) at 500' 
Salty water at 324' 

(8) ?IL::vr !.IOIIN!) ( Coal Gate#!) Elevation - 1557.1' 
Locati:)n - S'!lh 20-)-11 ',VP!l 
Total Dept~ - 2010' 
Comm~nc8d drilling, Octoner, 1937, susp~nct~d Jecemher, 1937 

at 624', hole ieepened to 2010' in 1938 
Drilled hy :Jates ?etrole'lm T.td. 
Drillin,:; rl£{: str.dard cable tool 
Casine: 12" to 90' I 10" to 356.5' 
Cont.-1.cts: Sfl/Jur '" llfl)', Jur/Am ~ 1640', Am/Dev ~ 1830' J 

Dev/Sil ~ 1958' 
'Hatt'r at 50' rose to )0' in holp 
31ue gas show 10)-125 

(9) JSLORAP.lE 
!.ocatlon - S~~\., 10-)-23 'HPJ.{ Elevation - 164h' 
Total J~pth -·1943' 
Urill~d IBR8-1892 
Drille~ by Town of Deloraine 
Contaet.s: Pleis/Cret j) 94', RM/'1R-?em:;) 10SO', 'IR-?~mt/R-

9oj":1e " 1']75', VR-Joynp./'lt{-~,!Jr ") 127S', \IR-~.!or/r'av :' L.5S', 
!='av/Ash "1 lS95', '\sV3~ ;I lRoo 

':latf'r at l~O re,~t and salt 'Ila t.er at 1300' 

(10) R4.THYrELL 
Location - 7-8-8 'HF'M Elevation - 1071' 
Tot~l Dept~ - 1885' 
Dri ll~d prior to 191) 
Drilled by ?rovi~ce of Mani~oba 
Contacts: top SR ~ 427'; Top Pal l 700' 



- 62 -

(11) CO!.!MO~.'l::A.LTH PETE No.2 
Location - l.s. 6, 26-9-2 WPM Elevation - 1300' 
Total Depth - 2650' approx. 
Drilled after 1931 
Drilled by Pembina Valley Gas and Jil Co. Ltd 
Casing: 15" tf1 91', 12~" to 122' (pull~d a~d ,eplaced by 15"), 

15" to 132, 12~" in lime band at 634', 10" a':. 750', 
8" at 897, 0-5/8" at 1300', 4 3/4" at 1900' (pull~d and 
replaced by 6" from 19l3' 

Contacts: Drlft/VR"> 130', VR/F'av~ 570', F'av/Ash~ 670', 
Ash/SR(q 850', SR/Jur ~ 960', Jur/Am. ~ 1215', Am/Dev @ 

141:) " Jev, ·Sil "l Ih 70', Sil/Ord-SM ~ 1900', Ord-SM/Ord-RR 
@ 2020', Ord-RRjOrd-;'ipg.~ 2h60 , 

·,Vater shows: 10-20 (fresh), 30-40 (strong, fresh), 110-120 
(fresh), 480-490 (small, sal~y), 715 (saline), 860-870 
(small, saline), 900 (small, saline), 1970-1980 (small, 
saline), 2190-2200 (small), 22uO 

Gas shows: 200-300, 560 -570 (small), 660-670, and 690-
700 

Oil shows: 280-300, 3uO-350, 530-570, 1510-1530 (colors 
on rock), 1810-1820, 1830-1850, 1890-1900 (colors), 1900-
-1920 

(12) RIEDLE BfmNERY 
Location - Stadacona & Tabot Ave. 'Npg. Elevation - 760' 
Total Depth - 300' 
Drilled in 1946 for .. tel' 
Rock is crystalline brown dolomite and limestone 
Porous zon~s: 190-200, 250-300 

(13) PELISSI~RS BRSNERY 
Locati.on - Osbor:1e & Mulvey Ave., Winnipeg; Elevation-
Total Depth - 350' 762' 
Drilled in 19u6 for ~ter 
Rock is buff or cream dolomite wi th band of doloru. tic 

limestone and limy dolomite 
Porous zones: 170-2hO, 320-350 

(lu) DELUXF. THEATRE 
Location: 1525 Main St., Winnipeg Elevation - 760' 
Total Depth - hOO' 
Drilled by D. J. Coyle, Wi~~ipeg 
Formation: Hed River formation of OrdOviCian 

(15) S".HFT CANADIA~ 
Location - Lot 310, Reg. Plan #433, St. Boniface 
Elevation - 760' a?prox. 
Total Depth - 400' 
Fonnation - Red Ri'ler of Ordovicianj contact between 

Selkirk and Cat Head members of this formation at 250' 
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(16) PORTAGE LA PRAIRIE No. 1 
Location - sNt, 9-12-7 WPM Elevation - 850' approx. 
Total Depth - 1540' 
Drilled in 1944-1945, well suspended,standing 
Drilled by D. J. Coyle for A. R. Coutts (Manitoba & Saskat

chewan Oil and Ga~ Developm~nt Syn~icate) 
Drilling rig: rotary-
Contacts: Drift/Am @ 100', Am/Dev ~ 170-190 

Dev/Sil @ 375', Sil/Ord-SM 1) 870, Ord-SM/Ord-RR ~ 940', 
Oro-RR/Ord-~'fpg .~ 1420' 

Porous zones: 400-480, 490-500, 550-570, 580-590, 610-
690, 970-1040, 1090-1110 

(17) STO~IT MOUNTAIN No.1 
Location - SE~, 29-12-2 SPM Elevation - 800' approx. 
Total Depth - 1009' 
Drilled in 1922 
Drilled by Sto~ Mountain Oil and Gas Co. Ltrl. 
Contact: Drift/Ord-SM ~ 2', Ord-SMjOrd-RR ~ ll5', 

Oro-RR/Ord-Wpg 1 610', Ord/Pree @ 708' 

(18) C. H. SINCLAIR 
Location - Lot 165, St. Andrews, Manitoba. Elevation - 750' 
Total Depth - 240' approx. 
Contact: Drift/Ord-RR @ 20' 

(19) RAPID CITY 
Location - 20-13-19 'NPM Elevation - 1584' 
Total Depth - 755' 
Formation at 755' - "Niobrara" (Favel) 

(20) NEEPAWA No.1 
Location - 33-14-15 WPM Elevation - 1222.1' 
Total Depth - 1798' 
Drilled 1910-1913 
Drilled by ?; well taken over by Neepawa Salt Co. in 1931 
Contacts: Drlft/Cret it 40', Cret/Jur @ 450', Jur/Pal @ 

830' 
Well produced brine 

(21) NEEP~"{A No. 2 
Location - l.s. 9,33-14-15 'HPM Elevation - 1205.7' 
Total Depth - 1492' 
Drilled August, 1935 to February, 1936 
Drilled by Neepawa Salt Co. Ltd. 
Drilling rig: standard eab1e tool 
Casing: 12i" to 156' 3", 10" to 991' 8", at" to 1401'4" 
Contacts: Fav/Ash @ 260', Ash/SR @ 395' , SR/Jur () 470', 

Jur/Am @ 750', Am/Dev @ 940' Dev/Sil @ 1)60' 
Salt water flows at 1162' and ~5'; well started producing 

brine in 1936 
Some bitumen or heavy oil at 1400' 



- 6h -

(22) LANGr'ORD 110. 1 
Location - los. 5, 29-::'h-lh W?M Elevation (Grd.) -
Total Deptr ' 2519' 1139.5' 
Drilled September to ~!ovemher, Elevation (D.F.) -

1947 11l1.9' 
Drilled by Langford Oil Sj'rlciicate 
Drilling rig: rota~ 
Casing: 7" to 200' (pulled) 7" to ]2)' (cemented 'Kith 70 

sacks cement) 
Contacts: Ash ISR ~ )40', 3P./Jur ~ 425', Jur/Am ~ 750', 

Am/De v "3 895', Dev/5il ~ 1255', Sil/Ord-SM 11 1860', 
Ord-5MjOrd-RR ~ 1905', Ord-ftRjOrd-',Vpg ~ 2)80', Ord/ 
Prec ~2506' 

Porous zones: 550-555, 570-575, 1025-1075, 1100-1160, 
1280-1285, 1)15-1)20, 1)25-1)35, 1)h5-1)55, 1)60-1400, 
1465-1555, 1670-1730, 2070-2095, 2100-2125 

Salt water at 5hO', 11)0', 1430', 19)0' 

( 23) SO LSGIRTH 
Location - ~!\, 30-17-25 ',VP~! ::l<:!vation - 1757' 
Total Depth: 360' 
Drilled p:ior to 1986 
Drilled by ~!anito"a l~ ~:orth'Kestern Railway Co. 
Contacts: Drift/R!.! ~ 292' or sedi:!lt~r.ts all ;~lacial drift 

and silt 

(24) IiIDING }~Q:'TN-:' ADI 
Location - 9-13-15 KPM ~levation - 1214' 
Total Depth - 351' 
Drilled prior to 19lLL' 
?~netrated Cretace'lUS S'1.1,le and sand 

(2'5) CL::L.\!!J ~o. 1 
Locatio:! - 22-2'J-25 'N?!.! Sle'/ation - 1810' 
Total Depth 1209' 
Drilled i9]6 to 1939; seco:!~ h'lle started June, 1939 
Drilled by ·,'[a:r:;as,..capoVf Ji 1 :0. 
Contacts: Drift/RM ~ 104', R!.!jVR ~ 575', VRFav ~ 800', 

Fav/ Ash -e 1005' 

(26) OC!iRE RI':"R (Macy"; 1) 
Location - 1.5. 12, )0-22-17 WPM ::levation - 1150' 

Total Depth - 920' 
Drilled 1921-19?7 

approx. 

Drilled to 540 I by Lindsay & Thor..psor., ahandoned; taken 
over by Mack Oil ir. 1927 ar.d completed 

Porous zone: h80-S17, 
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(27) VE!l!.rrLIO~1 ~IV::R No. 1 
Location - 7-2)-20 'NPY Elevation - 1300' apprcx. 
Total Depth - 292' 
Drilled 1887 
Drilled by ManitQba Oil Co. 
Drilling rig: percussion drill 

(28) VERMILION RIVER ~o. 2 
Location - 7-23-20 'NP1! 
Total Depth - 743' 
Drilled 1888 
Drilled by ~.lanitoba Oil Co. 
Drilling rig: percussion drill 

Elevation - 1300' approx. 

Conr.acts: Fav/ Ash ~ 223', Ash/SR ~ 401, SR(Dev (1) ~ 420} 

(29) DAUPHIN 
Location - SEh 14-24-20 WPM Eleva tion - 1100' approx. 
Total Depth - 1256' 
Drilled 1929-19)0 
Drilled by Dauphin Oil Syndicate 
Drilling rig: standard cable tool 
Contacts: SR/Jur e 1..60', Jur/,'IIn ~ ))0', Am/Dev i 530', 

Dev /Sil ~ 1060' 

(JO) GILBERT pums No.1 
Location - 1.s. 10, 9-25-22 WPM Elevation - 1)15' 
Total Depth - 1)70' 
Drilled Octoher, 19L.:'; to August, 1946 
Drilled b'l D. J. Coyle for A. Fl. Coutts (Manitoba and Sask

atchewan Oil and Gas Development Syndicate) 
Drilling rig: rotal"Y' 
Contacts: Drift/Fav @ 1)0', Fav/Ash'aJ 210', Am/Dev @ 640' 

Dev /S11 ~ 1340' 
Porous zone: 1010-1290' 

(Jl) WINNI?SUOSrS ~rc, h 
Location - 1.5. 7, 29-30-17 'NPM Elevation - 840' approx. 
Total Depth - 147)' 
Drilled 1920-l92l 
Contacts: Dev/Sil @ )60', Sil/Ord-&: ~ 870-900, 0rd-SL!/ 

Ord-RR ~ 1000', OIYi-RR/Ord-'Npg ~ 1340, Ord/Prec @ 1458 

(J2) THUNDER HILL ~!o, 1 
Location - 1.5, 16, 19-35-29 'o'fPM Elevation - 1390 1 

Total Depth - 4)0' 
Drilled up.ccrher,193) to Janua~, 19)4 
Drilled by Boyle 3ro5 Ltd., Vancouver for John Drybrough 
Drilled by diamond drill 
Cased to 270' 
Formation - Ashville 
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(3) THUNDER HILL No. 2 
Location - 1.5. 15, 23-35-30 WPM Elevation - 1657' 
Total Depth - 638' 
Drilled Janua~, 1934 to February, 1934 
Drilled by Boyles Bros. Vancouver for John Drybrough 
Drilled by diamond drill 
Cased to 420' 
Contact: Fav/ Ash @ 450' 

(34) T~ER HILL (C.r.L.) 
Location - 1.5. 1, 25-3,-30 WPM 

Total Depth - 1152' 
Drilled about 1937 
Dr~11ed by Canadian Industries Ltd, 
Drilled by diamond drill 

Elevation - 1670' 
approx. 

Contacts: Ash/DrifT. ~ 218' J Drift/Fav @ 225-262', Fav/Drift 
'1 291', Drift/Ash @ 340', Ash/SR 1 820' 

(5) WELLS NEAR MAFEKING (~) 
Location - 1.s. 2, 3-42-26 'RPM Elevation - 106)' 
Total Depth - 35G' and 977' 
Drilled in 1923 
Drilled by Porcupine Mountain Oil and Gas Co. Ltd. 
Deeper hole gave small show of gas at unknown depth 

(6) NORI'HERN MANITOflA OIL No. ) 
Location - 33-42-26 WPM Elevation - ? 
Total Depth - 1380' 
Drilled 1923 to 1925 
Drilled by H. Johnson (Northern Manitoba Oil Co.) 
Contacts: DMft/SR @ 10', SR/Dev ,. 110', Dev/Sll @ 660' 

(7) IlAFEKING No. ) 
Location - l.s. 12, 2-43-26 WPM Elevation - 1140' 
Total Depth - 16)0' 
Drilled 192~) 
Drilled by Longyear Co. for Reid & Cathcart (Winnipeg Grain 

Exchange) or E. Doherty and Associates 
Drilled by diamond drill 
Contacts: Dev /511 ~ 800', Sil/Ord-RR @ 1080', Ord-RR/ 

Ord-'Hpg ~ 1520', Ord/Prec '31 1562' 
Porous 1C nes: 480-490, 530-650, 8)0-840, 940-960, 1080-

1170 

GAS WELLS 

(8) Location NEh 5-2-25 WPM (town of 'Naskada) 
Elevation - 1550' Three wells - average depth was 
Drilled about 1911 240' 
Gas occurs in Riding Mountain shale at depths of 190-240' 
Two wells still flowing in 1947 
Gas pressure - about lh pounds 
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(9) Location 5-2-25 WPM 
Elevation - 1550' Total depth - 250' 
Drilled 1947 on farrr. of O. S. Young 
Cased through drift to 90' where Odanah beds of the 

Riding Mountain were encountered 
Gas occurred at 180' 
Gas pressure - 14 pounds 

(40) Location 8-2-25 'RPM 
Elevation - 1550' Total depth - about 250' 
Drilled about 1911 on farm of T. ~right 
Gas occurs in Riding Mountain shale at depth of 190-240' 
Gas pressure - about 14 pounds 

(41) Location ~Kt 10-2-27 WPM (Sourisford 5as well) 
Elevation - 800' Total depth - 1009' 
Drilled 1906-1907 
Drilled on farm of J. B. Elliott 
Gas occurred at an unknown depth 
Gas pressure - 19 pounds 

(42) Location 11-5-7 WPM 
Drilled in 1912 for water 
Gas encountered at a depth of 120' 

(43) Location N'Ht, 14-6-22 'RP}L 
Elevation - 1480' Total depth - 210' 
Drilled in 1926 on farm of Robert Hall 
Gas encountered at 190-210' 
Initial pressure of 48 pounds, decreased to 35 pounds 

after several hours 

(44) Location swt, 21-7-8 WPM 
Elevation - 1140' Total depth -210' 
Drilled in 1919 on fann of Frank Bosc 
Gas occurred at 170', evidently in a carbonaceous shale 

horizon of Fave1 formation 
Sufficient gas to light fa~ouse kitchen 

(45) Location NE~, 28-7-10 WPM 
Elevation - 1265' Total depth 250' 
Drilled in 1911 on farm of E. C. Haskell 
Gas occured at depth of 150' 
Sufficient gas was provided for kitchen and dining room 

lighting and occasionally a small gas heater for cook
ing for over fifteen years 

(46) Location NWt, 23-10-26 WPM 
Elevation - 1450' approx. Total depth - 250' 
Drilled in 1932 at Virden General Hospital 
Top Riding Mountain about 200' 
Gas encountered at 140' in sand strata 
Gas pressure - 25 pounds 
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TES:' HOLE".') 

(47) Lccatio:1- TO~ISI1i!J ll, ra::5e 9, -."fPI': 
El=va.tion - : '!'ota:!. :iept~ - 21-J' 
Drilled i~ 1e74 br -}e01obicaL 5:1:-'1';:r of .:a:1ada "to ascer

tain ?ther-: .... he -:!.:lst~r:1 lir-.it of C!'"~taee()'js c<Ja~ bear-
i:1g rocks is, and at t~e s~= tl~e whe .... her artesian 
wells affordi:1!; 5,)od \'Iat.'!r ca:1 'Je made upon ':.hc 
prairies ·Nnere surface water is ei"her ver7i scarce, 
or for the r;o3t part too saline for dor:e5 .... ic pu:-poses ." 

Hole re~orted to have pene .... rated limt!st,~nes of Silurian 
or Devo:1ian a~e a:1:i grey rock of ·mcert.a h aGe 

(48) LOcation l.s. 4, 2)-~)-26 W?M 
Elevatlon - ? Total depth - 807' 
Drilled in 1925-1926 b:r S. 'Johert:r and Associates 
~rillp.d for bt'!olot;ica1 infor.na",lon 
Ko i:1dicatinn of oil or gas 

(49) Location l.s. 5. 25-~)-26 \'r?!A 
Elevation - ? Tota:!. depth - 2)5' 
Drilled in 15'25 ny E. Qoherty and Associ3.tes 
Drill~d for &eologica.l i:1fo~Ation 
~jo indication of oil or 5a !'l 



- 69 -

On the following pa£es, the descriptive logs of those 
o;;ells which aprear on the corralation che.rts and thostl :'rom which 
samples are filed in the Manitoba Mines Branch Stratic.;l"aFh:r Labora
tory are presented in full. The lOEB were preplored cy the writt'r 
unless otherViise in.!icated. 

COLlMONWEJ.l.TH MAKI7CU NC. 1 

Location - l.s. 2, eec. 23, tp. 2, ree. 9, ~j[. Principal D"ler. 
F:levat iOIl - 13Cl.7 feet 

====:.=..:======= ----::..:::----:=.=::--.=--===------..:;-.;;:-----=:=-= 
DEFTH IN FE F.T 

c - 20 

20 - 300 

300 - 34C 

340 - 3e5 
385 - 405 
405 - 425 

425 - 545 

545 - 565 
565 - 585 

585 - 590 
590 - 620 
620 - 640 

640 - 660 

660 - 670 
67G - 680 

L ITHCLOGY A~;i: REl!Aff._S _____ _ 

Shale, dark brownish-grey non-calcareous, hard; 
black carbonaceous sr;ots on shale abundant 

UPPER CRETACEOUS 

Ve~ilion River Fo~ti£n 

Shal e, so!'t, rredi lUI grey, calcareousj Fyrite and 
bentonite rare 
Shale, soft, grt·y, calcareous as above; angular 
colorless quartz fairly co~on 
Shale, grey, soft, calcareous as above 
Shalf} , grey, soft, slightly calcareous 
Shale, grey, soft, calcareous 

Favel Fomation 

Shale, grey, soft, very calcareous, much has white 
specks; Inocerwr:!ll!. priso s corrJllon in some saJllples 
S~ale, white specks abundant 
Shale, groy, soft, calcaroous, few specks; some 
Inoceramus prisn~ and bentonite 
Shal e, grey, so ft, cal c!:.reous, few specks 
Shale, brey, so rt, calcareous, sliehtly speckled 
Shale as above j bluish bentonite very abundant 

UPPER M:n LO\'£R CRETACEOUS 

Ashville Formation 

Shale, grey, soft, rather silty, less calcareous 
than above 
Shale, grey, sort, somewhat calcareous 
Shale, grey, silty, calcareous 



680 - 70C 

700 - 710 

710 - 740 

740 - 750 

750 - 780 

78c - 790 
790 - 800 

800 - 810 
810 - 812 

812 - 820 
82C - 830 
830 - 850 
850 - 870 
87c - 880 
860 - 890 
e90 - 900 
900 - 910 

910 - 912 
912 - 930 
930 - 95c 

950 - 980 
980 - 990 
990 - 1000 

1000 - 1020 
1020 - 1030 
1030 - 1040 
1040 - 1050 

1050 - 1060 
1060 - 1100 
1100 - 1110 
l11C - 1130 
1130 - 1140 
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Shale, dark-grey, non-celcereous 
690-70C some white bentonite 

Shale, grey, silty, non-calcareous; a little 
white bentonite 
Shale, grey, silty; a little looee siltstone 

LOt,\~R CRETACEOUS 

Swan River Group 

Sandstone, colorless to light-grey, fine- to 
medium-grained; abundance of Inoceramus prisms, 
some cemented in sandstone 
Sand, colorless, medium- and coarse-grained 
quartz 
No SB.mFle 
Sand as above 

JURASSIC 

Shale, pale-green and red-buff, soft 
Shale, pinkish-white and salmon-pink, very sort; 
sonle hard red ferrut;inous nodules; sub-ane;ular 
quartz very abundant 
Shale, brilliant-oranes-red, very soft 
Shale, pale-pink, pals-green and brown 
Shale, pale-ersen, calcereous; a little red shale 
Shale, pale-Erej"-green and red, calcareous 
Shale as above; a little quartz 
No sample 
Shale, mediUll1-greenish-grey, soft, calcr:reous 
Sandstone, light-f:reeniRh-gre:r. calcareous, argil
laceous 
Sand, fine-brained sub-rounded quartz 
No SBmFles 
Shale, greenish-erey and brick-ree!, flOtt, calcare
OUB; Bub-roundec! quartz quite comr.lon 
No samples 
Shale, light-grey, very calcereoue 
No sample 
Shale, greenish-grey and brick-red, calcareous 
Shale, buff, very soft, slic:htly calcareous 
Shale, white and light-red-brown, soft 
Shale, brick-rec! and a little light-~reen, cal
careous 
No san:ple 
Shale, red and very ~ale-green, calcareous 
Shale, light reddish-buff and ~ale-green 
Shale as above and much red shale 
Shale, light-rod-buff and a little green, calcare
ous 



1140 - 1150 
1!50 - 1190 
::.190 - 1200 
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Shale, white, soft, calcareous 
Shale, red-buff and light-green, calcareous 
Shale, pale-greenish-grey and a little lieht
red-buff, very calcareous 

Location - l.s. 8, sec. 26, tp. 2, rge. 9, W. Principal mer. 
Elevation - 1270 feet 

DEPTH IN FEET 

o - 10 
10 - 20 
20 - 30 
30 - 60 
60 - 70 

70 - 80 

80 - 90 

90 - 100 

100 - 140 

140 - 180 
180 - 200 
200 - 240 

240 - 280 

280 - 290 

290 - 300 
300 - 320 
320 - 330 
330 - 340 

LITHOLOGY AND REMARKS 

GLAe IAL DRIFT 

Grey and buff rounded pebbles of dolomite 
Grey, buff and pink rounded and angular pebbles 
Grey calcareous shale with some pebbles 
No samples 
Grey shale with fragments of limestone, quartz, 
etc. 
Sand, colorless, pink and pellow, angular; much 
hard grey shale and some pebbles 
Mostly hard grey shale with some clear rounded 
quartz and other pebbles 
Pebbles of very hard grey shale; much angular 
quartz and some chert 
No samples 

UPPER CRETACEOUS 

VerdI ion River Formation 

Boyne L!ember 

Shale, grey, calcareous, a few white specks 
No samples 
Shale, grey, hard, slightly micaceous, some 
white specks 
Shale, grey, hard, calcareous, white specks; 
very fine white gypsum 
Shale, grey, hard, white specks rare; some very 
fine gypSUIII 

Morden Member 

Shale, medium- and dark-grey; a little pyrite 
No samples 
Shale, grey, hard, calcareous; a few brown specks 
Shale, medium-grey, calcareous 



340 - 350 
35c - 370 
370 - 400 
400 - 410 

410 - 420 
420 - 450 
450 - 460 

46c - 490 

490 - 580 

580 - 590 
590 - 600 
600 - 610 
610 - 620 

620 - 630 
630 640 

640 - 650 

650 660 
660 - 670 
670 - 700 
700 7c5 

705 
735 

735 
755 

755 - 760 

760 - 764 
764 - 770 
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Shale, grey, calcareous 
Shale, rredium-grey, only sliEhtly calc~reous 
Shale, dark-grey, non-ce.lcnreous 
Shale, rrediurr.-Grey, calcareous; brown carbona
ceous s~ecks rere 

Fa'/el :oI"rlation 

Shale, lit:;ht-grey, calec.reous, white specks rare 
Shale, grey, calcareous, some white specks 
Limestone, grey, t:rj'stclline; abundant Inoceramus 
prisrrs; some shell fragr.ellt s 
Shale, grey, ca!careous, rrany white specks 

480-490 Inocerar.us pris~s 
Shale, grey, calcareouR, white specks 

570-520 Inoce~ rrisms 

UFp'!;r, AND LO"l:? CRETJ..CEOUS 

Ashville rOI"rJetion 

Shale, dark-grey, calcareous 
Shale, grey, leso calcereous 
Shale, grey, calcarAous; white bentcnite comr.on 
Shale, grey, sli~htly calcareous; a little ben
tonite 
Shale, gr~y, roan-calcareous 
Shal€', grey; centoni te very abuntit:nt; son'e impure 
limO;lstor.e; sholl fragments 
Shale, grey; sorre Inoceramus rrises; 51;011 frag-
ments rare 
;ihale, grey j conoiderable Inocer~!! prisms 
Shale, grey 
No samples 
Shale, grey; few roun(ied quartz i:rains 

..iV/an RiveI' Group 

3and, colorle~5, sub-c.r:cular CjUllrt:; sor.:.: sha;e 
.inal!"!, (re:;, Vt'l')" sa!:dj' 

Shalf', vcr,;' liLht'i:r .. nr:.ish-~rey, C1J.lc~recuG; a 
littl~ dar~ s~ale with ~hitc stre~kz; a ~ew 

rounded quurtz t:raim1 
Shu::'e, liibt-[r,·('tlicl-frf!Y. sliC':tly calcarflous 
3hale, lirht-[rey hnd red-b:ff, e:.it:ht1y calcllre
OUf! 



770 - 780 

780 - 790 

79C - 8co 

8eo - 810 
810 - 820 
E20 - 830 

830 - 855 
855 - 860 
860 - 870 

810 - 872 

812 - 880 

880 - 890 

890 - 895 

895 - 900 
900 - 901 

901 - 940 
940 - 950 

950 - 960 

960 - 9'10 

970 - 1060 

1060 - 1070 

1070 - 1090 

1090 - 1110 

1110 - 1120 

1120 - 1130 
1130 - 1140 

1140 - 1150 
1150 - 1160 

1160 - 1170 
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Shale, red, brc·.H1 .nd lit:ht-gree:nish-grey. cal
ca.re(lus; r(lunded qUl.:rtz rare 
Shale, light-grecnisb-crey, cnlcareoull with a few 
li&ht-red-burr streaks 
Shale, red-brown, calcareous, and very slightly 
calcareoUS light-greenish-crey shale 
Shale, lieht-greeri!lt,-£:re:r, calcareous 
Shale, grecnish-Erey. calcareous 
Shale, mediuI:1-Gre:r and darker greenisb-grey, hard, 
sligt:tly calcareous 
Shale, grey, sligntly calcareous 
Shale, grey and some pinkish-buff, calcareous 
Shale, dark-greenisl:-grey and a little calcareous 
brownish-yellow 
Shale, grey; pieces of very fine sandstone with 
pyrite and a little yellow dclorr.ite (caving) 
Shale, brick-red, sliehtly calcareous and a little 
light-greenis h-grey 
Shale, grey and a little red, hard, calcareous, 
rather sandy 
Shale, reddish-brown, slightly calcareous I 80me 

grey shale 
Sand, very fine 
Shale, greenish-grey and redd islt-bufrl a little 
sand 
Shale, reedium to dark-grey, calcareous 
Shale, grey; a few shell fragments and fragments 
of PentacrinuB 
Shale, grey, calcare(lUSI abundant shell fragments 
and a littls limestone 
Shale, grey, calcareous; shell fragments and 
crinoid buttons 
Shale, light-green, brick-red, grey, etc., 
white gypsum 1000-1010 and 1030-1040 
Shale, greenish-grey, red and buff, calcareousl 
so~e gypsum; some fossils 
Shale, red, buff, greenish and lavender, calcare
ous; some gypsum 
Shale, very lieht-grey, calcareous I soms grey end 
red shale 
Dolomite, crearr., dense, some sandy; soree gypsuml 
a little red and green shale 
Dolomite, cream, dense; some white gypsum 
Dolomite, white; some pale-green calcareous 
shale; some gypsum 
Limestone, greyish-cream, denae, soft 
Dolomite, light-grey; very fine-grained quart& 
quite common; some sandy, buff, calcareous shalel 
abundant gypsWII 
Limestone, light-burr; some grey and greenish 
shale 



~ ...... w __ -~~~ ____ ""'-__________ ..... ___ ... 

117C - 1180 

u8c - 1200 

1200 - 1210 
1210 - 1220 

1220 - 1230 
1230 - 124C 
1240 - 1280 

1280 - 1300 
1300 - 1330 
1330 - 1380 

13&0 - 1400 

14CO - 1430 

14 30 - 1450 

1450 - 1470 

147C - 1490 
1490 - 1500 

1500 - 1520 

1520 - 1530 

1540 - 1550 

1550 - 1;60 

1560 - 1570 

Dolonil.te, lir;ht-creW!1; some lrern and z,re'j slwo:!.e 

TRIASSIC (?) 

Amaranth Fonnation 

Limestone, grey; ffiuch gy~sulI!; some grey, buff, 
and grt'er, ish, calcareous shales 
No sru:JF1e 
Gypsum, white and cream; son:e shale and a little 
limestone 
Shale, red, calcerecus, and grey; much gYrSUl.~ 
No sru:JFle 
Shale, red, and white, crystalline gypsum; some 
gre~nish-Erey shele 

1260-127C less gypsum 
127C-1280 more green shale 

Shal€:, rod ant! green; son:e °Nhite gypsum 
No sru:JFles 
Shale, red and a little green, hard; a little 
;vhite bY!=SUL1 ane! brown sandstono 
.3antistone, brick-red, sltaly, calc!!reous, and red 
shale; son:e roune!ed ar.d frosted quartz; gYFSUlll 
rare 

:;r:VO~H.N 

Limestone, pinkish-crearn, granular; a little red 
calcardOUS shale, green shale and frosted quartz 
Limestone, lieht buff, some Fink 

SILURH.N 

Dolomite, purple, red and c:rey, hard; f,rt1cn sha:"c 
and gypSUlr. rare 
Shale, red, calcereous; so~e o,..hite g:rrsum 
Dolomite, creae and pink, fintllj'-cry!!talline; 
some EYpsum 
Limestone, lilht cre~, pink and liGht green, 
slic:lltly dolod tj c; red shale and gnSUI:! rare 
Limestone, lavender crYBtalUne, and white mas
sive; buff ane! green sr.ul.e, slit.:htly calcareous 
Dolomite, white and pink, cry stnll j ne; lavonder 
and Lreen shale 
Dolomite, pink and creur.:, cr),:Jtcil ino; some 
purple speckled cal carnoue sl:al e; Grey sr.e.lP. and 
gYFsum rare 
Dolomite, crew::, white and rid, crystalline; 
green-brown and lavender shale; .".i:ite crystalline 
ano r.~ssive limestone 
Dolomite, pir.k, crystall l ne; wl:ite cornp!ct lime-



_ .......... '-------'"'II' ...... ----~~~--~~-.-.-.---.------.--.--.-----.. --.--------.--'--.--~--.-.....--

1570 - 1580 

1580 - 1600 

1600 - 1620 

1620 - 1640 

1640 - 1650 

1650 - 1660 

1660 - 1670 

1670 - 1680 

1680 - 1685 

1685 - 1690 

1690 - 1695 

1695 - 1700 

1700 - 1705 
1705 - 1740 
1740 - 1750 
1750 - 1780 
1780 - 1790 
1790 - 1800 

1800 - 1610 

1810 - 1820 
1820 - 1830 

1830 - 1640 
1840 - 1850 

1850 - 1870 

1870 - 1910 
1910 - 1933 
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stone; some calcareous lavender shale, color
less quartz and calcite 
Limestone, white and cream; some pink crystalline 
dolomite 
Dolomite, white and 1iEht pink, massive, and dark 
pink, crystalline 
Limestone, white, finely-crystalline; some brown, 
green and lavender shale 

1610-1620 abundant calcite 
Dolomite, pink, crystalline; white, finely-crys
talline dolo~itic limestone rare 
Dolomite, pinkish-cream, massive, and cream, 
finely-crystalline; gypsum and red shale 
Dolomite, light-pink and cream; lavender and 
green shale; gypsuu. rare 
Dolomite, cream, massive, and pinkish-buff and 
buff dolomite; some colored shale and gypsum 
Dolomite, buff, finely-crystalline, and white and 
pink cryste.11ine; red shale and gypsum 
Dolomite, buff, pink and white, crystal! ine; red 
shale rare 
Dolomite, buff and pink, crystalline, and white, 
massive 
Dolomite, buff and pink, crystalline; colored 
shales and gypsum 
Dolo~te, pink and buff, crystalline; abundant 
colored shales and some gypsum 
Dolomite, white, mBssive; a little colored shale 
Dolomite, white, massive; some co1orod shale 
No sample 
Dolomite, white, massive; some colored shale 
Dolomite, white and buff, massive 
Shale, red, green and lavender, calcareous; much 
rounded quartz and some gypsum 
Sandstone, pink, very fine-grained, sliEhtly cal
careous 
Dolomite, light-cream and pink, finely-crystalline 
Dolomite, white and light-pink, crystalline; olive
green shale rare 
Dolomite, pink; rounded white quartz 
Dolomite, pink and white, crystalline I a little 
rounded quartz 

ORDOVICIAN 

Stony Mountain Formation 

Sand, pink and light-cream; some white and pink, 
crystalline dolomite 
Limestone, pink and cream; abundant fine sand 
Limestone, dark-grey, mBinly fossil fragments; 



1933 - 1935 

1935 - 1938 

1938 - 1960 

1960 - 1980 
1980 - 20CO 

200C - 2045 

2045 - 2055 

2055 - 2060 

2060 - 2080 

2080 - 2090 

209C - 2100 

2100 - 2105 

2105 - 2120 

2120 - 2130 

2130 - 2140 
2140 2145 

2145 2157 

2157 - 2172 

2172 - 2185 

2185 - 223':' 

2237 2245 
2245 - 2288 

2288 - 2300 

2300 - 2310 

2310 - 2320 
2320 - 2330 
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Fink and whit.e do~otiite and sor.:e red shele 
Sand; frag!:1ents 0:' dark-grey anG light-;:rey lirr.e
stone; red stK:~ and ~~ite ~YFsur.: 
No sw:JFle 

Red ?iver Formation 

Dol ou.ite , crear. to liebt-h:ff; fossil plants rare; 
sor.:e dar~-grey limestone 
Lir"estcnt', lir.:ht -brown end liLht-€jrey, crystcll ina 
Limel:'tone, liLbt-cuff; abl.a:.:ur.t co~ orless sand; 
SOnll:' dark-<~rey lir.le[;tcne ar.,! .:Yr:;U!~ 

Dolor:.lte, buff, r:cl!;s:Vtl; lic!·t-!;re:' lim,~stone, 
non-rossiljfHrou~ 

~olorrittl, licht-cuff, crystQlJ i ne, ;'ir.e-,:ruir.ed; 
soo:.:: rounl:ed quartz anu wLitt! i;Ypsur. 
Limestcne, creru::, r::assive, sli:,;htly dolc.rr.itjc; a 
few rieces 0:' bUfr, cry~tdlinf! dolor:ite; sone 
grey shale 
Lirn..,~;tone, buff, crystalline 

207u-2CEc, rounded qunrtz abundant 
Limestone, :iiht-crear., ::'assivtl; SOr.1t' dark-crown 
shale 
Limf:'~;tont" cr· ar.., cr:,·st[:.ll.ne; soo:e '~i:ite ii::rsurn 
and quart. z 
Limestone, cre£Jr.l, !rass i ve; Borre bro·.vr. shalp. and 
gyrsUDl 
Lil'lestcI!tl, crt.B.rr, r:assive and cry~telline; f:rey 
and pink s~'ale; some bYPSut'l 
Limestone, dark-cre£Jr.l, crystelJ ine and sandy; 
brown shale rare; some crinoi(i buttontl 
No sample 
Limestone, crear.:, I!:assive; 8 :ittle rcunded quartz 
and Grfly shale 
Limestone, crewu, maSf ive; some grey shale, color
less rounded quartz and gYFSUI.o 
Limestone, creal:J, I!'ass i ve; some r ink and brown 
shale 
Limestone, lieht-crear.:, massive; crinoid buttons 
rare; some gypsum 
Limestone, dark-cream, ~~ssjve 

2222-2231 crinoid buttons 
Limestone, light-crear., ~assive; some gypsum 
Limestone, lie;ht-crerur., :rassive; some rounded 
quartz 
Limestono, liEht-grt'Y and buff, massive; a little 
red calcareous s~ale; some fossil fraemente 
Limestone, licht-crown and Grey, cryt:!te.ll inc, 
quartz and i:yrsum 
No sample 
Limest one, light-crean; and t~rt·y; some grey shale 



2330 - 2340 
2340 - 2350 
2350 - 2360 
2360 - 2390 
2390 - 2400 
2400 - 2430 
2430 - 2480 

2480 - 2490 
2490 - 2530 
2530 - 2570 
2570 - 2580 

2580 - 2600 

2600 - 2602 

2602 - 2610 

2610 - 2613 

2613 - 2616 
2616 - 2618 
2618 - 2626 
2626 - 2634 
2634 - 2636 
2636 - 2638 
2638 - 2638.6 

2638.6 - 2639 
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No sample 
Limestone, light-creac, massive 
Limestone, lieht-buff and a little grey, maseive 
No samples 
Limestone, creWII, porous; crinoid stems rare 
No samples 
Samples mostly calcareous drilline mud; formation 
probably limestone 

'Rinnipeg Formation 

Shale, green, hard, slightly calcareous 
Shale, green, very slightly calcareous 
Shale, green, very slightly calcareous, hard 
Shale, dark-olive-green, non-calcareOU8, and 
green, very sliehtly calcareous shale; pyrite 
and quartz rare 
Shale, bluish-green, soft, very slightly calcare
OU8 
Sand, colorles8, composed of rounded quartll some 
green shale 
Sand, colorless and yellow, composed of rounded 
quartz; some lieht-green shale 
Shale, green, non-calcareous; some red shale and 
colorless angular quartz 

PRECAMSRLUl 

Quartzite, ~stYI an~ular quartz and biotite 
Very much ~sted decorr.posed rock; much biot! te 
SClall rounded !'lakes of biotite; ruuty quartl 
Rusty quartzite, some frng~:ents of angu:ar qU~1 
No sample 
Rusty quartzite I some biotite 
Rusty mafic material and rusty quartzite 
Rusty quartzite 

UORDEN 74ELL 

Location - sec. 5, tp. 3, rge. 5, w. Princi~al mer. 
Elevation - 990 feet 
Log prepared by J. B. Tyrrell (1891, p. 98)1 revision 

by L. B. Kerr. 

DEPT!-! IN FEF:'!' 

0-6 
8 - 11 

LITrOLOGY AND ~:r;}lARKS 

Light sandy 80il 
Quicksand 



11 - 12 
12 - 15 

15 - 25 
25 - 27.5 

27.5 - 31 

31 - 55 

55 - 55.5 
55.5 - 60 

60 - 62 
62 - 68 
68 - 69 
69 - eo 
80 - 81 
81 - 85 
85 - 86 
86 - 93 
93 - 94 

94 - 215 

215 - 250 
250 - 253 
253 - 320 

320 - 324 
324 - 378 
378 - 380 
380 - 390 
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QulckSll11d, red 
Fine gravel, red 

UFPER CRETACSCUS 

Till 

Clay, lend-co~ored, with pebbles 
Limestone, a boulcer '1:ith fine scratches 
Small boulcers and shale 

Verr,ilion ?ivt!r Formation 

3hale, dark grey 

Hard streak 
Shale, dar" grey 
Hard streak 
Shale, dark grey 
P.ard st rftflk 
Shale, dark-grey 
Hard streak, mixture of stones and shale 
Shale, dark-grey 
Shale, black, very eritty 
Shale, dark-grey 
Shale, black, hard and Gritty 

Favel Formation 

Shale, grey, calcareous 

[:FFER AND LO'NI!:R CRETACECtlS 

Ashville Formation 

Shale, dark-grey 
Soapstone 
Shale, dark-grey 

LOVIEF. CRF.T;.CI::CU5 

Swan River Group 

Sand, white, with water 
Sand, white; particles of coal 
Shale, '.white 
Shale, grey, soft 



390 - 400 
400 - 412 

412 - 500 
500 

500 - 600 
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Shale, black 
Shale, grey, with sandstone 

Shale, red and gr~y 
Limestone, porous 
Shal&, red and brey 

JURASSIC 

DELORAlNE WELL 

Location - SEt, sec. 10, tp. 3, rge. 23, W. Principal mer. 
Elevation - 1644 feet 
Log prepared by J. B. Tyrrell (1891, p. 93); revisjon 

by L. B. Kerr. 

DEP'rn IN FEET 

0-3 
3 - 33.5 

33.5 - 90 
90 - 94 

94 - 150 
150 - 150.5 

15005 - 386 
386 - 787 
787 - 975 
975 - 1050 

1050 - 1075 

1075 - 1275 

1275 - 1410 

L I'l'HOLOGY Arm REr,!ARKS ---- - - -----,~---

PLEISTOCENE 

Black soE 
Clay, 'Nith some small pe bbles 
Clay, blue, hard, 'Nit!'! Febbles 
Sand, black, fine; eravel 

UPPER CRETACEOUS 

Shale, lie;ht-blue-c;rey 
Sand, black, with water 
Shala, blue 
Soapstone, '".i th thin layers 0 f limestone rock 
Clay, blue, with round boulde rs 
Shale, dark-blue-gr~y 

Vermilion River Formation 

Pembina Member 

Shale, grey 

Boyne Member 

Shale, mottled-grey, calcareous 

Morden !~ 

Shale, dark, non-calca~ous or slightly calcare-

= 



1410 - 1595 

1595 - 1790 

1190 -

---------

-eo-

oue 

ruel Formation 

Shale, gr~y, calcareous 

UPPER AHD LOYl8R CfBTACECUS 

AuhY1l1e Formation 

Shale, dark, non-calcareous 

WIlER CRl::TACEOUS 

Span River Gro~ 

No 1nto~ation is available on the lower part of 
the well; it continued to a depth of 1943 feet 
and appeared to be still 1n the Swan River eanda. 

COt.IWON:.'h:ALTH PETIt~ NO. 2 

Location - 1.s. 6, sec. 26, tp. 9, ~e. 2, W. PrinCipal mer. 
glevation - 1300 feet (approximately) 
[,0[; receiV'ed from the company .hich drilled the well 

IEPTH IN~ _____ _ LITHOLOOY AND REMARKS 

o - 100 

100 - 1)0 

1)0 - 300 
300 - 340 
340 - nO 

570 - 610 
610 - 620 

GLACIAL DRIFT 

Shale-clay, limy pebbles gravel some sand at 40-
50 feet 
Gravel and shale wash 

UPPER CPZTACEOUS 

IprmiliQn Riyer Formation 

Shale, dark 
Shale, dark, soft 
Shale, black, very oily; dark lime band at 453 
teet; some iron pyrite at 460-470 teet, sandy at 
480-490 

Favel Formation 

Shale, black; some lime 
Shale, black, iron pyrite 



620 - 670 

610 - 700 
'00 - 710 
710 - 720 
120 - 130 
no - 140 
740 - 150 
150 - 760 
160 - 770 
110 - 780 
180 - 790 
790 - 800 
800 - 810 
610 - 820 
820 - 640 
840 - 850 

850 - 660 
660 - 870 
870 - 880 
880 - 890 

890 - 900 
900 

900 - 930 
930 - 950 
950 - 960 

960 - 980 
980 - 990 
990 - 1020 

1020 - 1030 
1030 - 1050 
1050 - 1060 
1060 - 1090 
1090 - 1110 
1110 - 1150 
1150 - 1160 
1160 - 1170 

- 81-

Shale, black, lime bands 

UPPER AND LO''lE:R CRETACEOUS 

Shale, black, landstone; lime 
Shale, dark. coarae sand 
Quicksand 
Sandrock, white, very hard, fifte-3rained 
Shale, dark, banded with hard sandstone 
Shale, darkl iron pyrits; gyp.um 
Shale-sandstone, light-gr,y; iron pyrits 
Shale, liEht-greYI aome sandstone 
Shale, gr')en 
Shale, brown-&reYI red and grey lima 
Shale, grey 
Shale, green 
Shale, brown, lime ba.nds 
Shale, dark, very sott and muoky 
Shale, li~nter 

L07IER CRl!:TACEOtI5 

§wan RIver Gr~ 

Shale, limy. landstoneJ sort lime 
Sandetone, tine-grained 
Shale, greeft 
Shale, black, stickYI Itme bandal reddish-brown 
ahale at 885 teet 
Lime, gr~y, very hard; sandstone 
Sand, white, vory fine-grained 
Shale, dark, sticky; lime bands and lime pebble: 
Shale, light, limy 
Shale-sandstone, brownl lUfte 

JURASSIC 

Shale, brown 
Shale, green 
Shale, brown and gr~enl narrow lime bands nt 1000-
10lC reet 
Shale, brown and grey 
Shale, light gr~YI lime bands 
Shale, brown, greon and grey; gyrsum 
Shale, variegated; gypsum and lime 
Shale, light-Grsy, gypsum 
Lime, hard, etr",ai<e of dark shale 1130-1150 
Sand, brown, find-grained 
Shale, green, bands at gypsum 



1170 - 1175 
1175 - 1200 
1200 - 1210 
1210 - 1215 

1215 - 1340 

1340 - 1350 
1350 - 1360 
1360 - 137C 
1370 - 1380 
13BO - 1390 
13'70 - 14,]0 
1400 - 1410 

141C - 1420 

1420 - 1130 
143') - 147c 

1470 - 1480 
1430 - 1490 
1490 - 1500 
1500 - 151: 
1510 - 1520 
1;20 - 1530 
1530 - 1540 
1540 - 1550 
1550 - 15bn 
156C - 1578 
1570 1580 
15~C - 1590 
1)9C - 1600 
l6~0 - 1650 
1050 - 1060 
loU) - boSO 
~ , (~-, 

J.O\,/I) - 1690 
1G~!J - l7CO 

1700 - InC 
171:: - 1730 
173:': - 1750 
175:: - 1760 
176c - 1770 
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Sand, brown, fine-grained 
Lime, had 
Shali}, yellow; 1i'1e 
Sand, soft; gypsum 

T:tIA3,J!e (?) 

Shule, brick-r",<l; i:yr:su.~! and lime; 301:lt~ sand
stone at 1310-134 0 
3anl!, yellow-br;J'I1l1 
Shale, durk-r'!d, sand:r;~:rr::;rtr:: 

Shule, durk-r",d; byrSU:'l 
Shale, so:'t, reLl,! ish-~r·)w"ll 
Shule, brown; .Hln.ist;Jr1t3 
San.int'Jne, ':Jronn 
Sand, bro'rlll, coar3e-~ra:I1'ld; 1 ir"Je b~nd5 

DS'/UNIAN 

~ha:t'J, reddisr:-n:-,mn; sunJst0r16, -;r..,en sImlA and 
li~R con~lomer~te 

Shale. rro,m, so!':; li'r.8 ban~5; gypSUr.'l 
r.i,~e, Er~y; str-JUks 0:.' rright red 3i:ula 1450-!A70 

::3ha1" , rlecp-r'Jd , so r~, st~ck:r 

Het! rock, ht'.d; rtld 1 i,~e rebbl~:3 
Li,r,e, ::;r~y-!:lr'jwn-!,';ld , soft 
Lim,." gr'!y and ':JrrJwn 
Li!"':f1 , ~r'J:r , hard 
Li'1e lln,j cone:onf"jr~J.tf) shu.! rl, all colors 
Li'r,fJ , ~ink, quartz i tic, hurd 
L.:',~e , perpe :- unu ~mlt, qunrtzLt~ r jck 
L i·~H, Fink and '1uurtzitic 
Li:r: .. 1, ;::'r.k and ;:,rey, f intJ-g:-!.lir.r-~d 
Li,-,,, , ·".hit'l and z.rey, :' i n"-G!"'~Ll. rlftd 

Li'1A, p:.nk; hn:-:l pink quurtz i ti3 
Lil~e , pink 
Lir~e , pink; qUHrtz ~ t,} 
Lil:1o, :;in(.i:3 <1 , c r:/~ tall iM 
Sand, pink i'lh-e;r,,~'; no 1 i'~e 
San,!, Fink-brown, fln. r-;:;r[lif1tJd 
Sund, very fine-,::;:"'lined, colortld; deep-r:.d c',al k:r 
shulil 
Sa r.J, li::htt) ['-r..,J , f int~-~r9. :'n.ad; tr'lce 0:' lime 
Lime, pinlq str..,aks of chul :{-'lIhi :e lime 
Li,~e , pinkish and chal k-'o:hite 
Lime, 'Nhitl'.l 
Lime, pinkis h-·'lhi:"l, softer t:tnn u:ove 



1770 - 1780 

1780 - 1790 
1790 - 1800 
1300 - 1610 
1810 - 1820 
1820 • 1830 
1830 • 1840 
1840 • 1850 
1850 • 1860 
1860 - 18110 

1880 - 1890 
1890 - 1900 

1900 - 1920 
1920 - 1930 
1930 - 1940 
1940 - 1970 
1970 - 1980 
1980 - 1990 
1990 - 2000 
2000 - 2020 

2020 - 2050 
20;0 - 2060 
2060 - 2100 
2100 - 2160 
2l6o - 2190 
2190 - 2200 
2200 - 2240 
2240 - 2290 
2290 - 2460 

2460 - 2470 
2470 - 2480 
2480 - 2610 
2610 - 2640 
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Li~e, pinkish; narrow bands of chalky-white and 
red-chalky stale 
LiMe, pink, chalky 
Shale, red, sandy; no lime 
Shale, pinkish-red, find-graine-i. sandy; some lime 
Lime, pinkish, fine-gre.ined, sandy 
Lime, pink; fine-;;rained sand 
Lime, grt3y 
Sand, pink, fine-~rained 
Lime, deoc-ter-racotta, chalky 
Lime, reddish-brown and '/lhite; some fine-grained 
sand 
Lime, reddish-hrown, sandy 
Sand, light-grey 

ORDOVICIAN 

Stony Mountain Formation 

Shale, grey; some fine-;;rained lime 
Lime, ~rey, shaly; fossil bed 
Lime, white; fino sand base; some bluish shals 
Lime, grey 
Sand, white, fine-graineti 
Lime, grtjy, hard 
Lil'1e, grey 
Shale, grey; little lime 

Red River Formation 

Lime, lie;ht-crey, pure 
Lime, gr~y, fairly hard 
Lime, grey, soft 
Lime, lie;ht-brey, shal], soft 
Lime, li!:hter, chalky 
Lime, darker; little very fine-grainen round sand 
Lime, lighter; harder 2210-2240 
Lime, lieht-grey, shaly, soft; no so.nd 
Lime, lie;ht-grey; fine-grained sand 

','linnipep; Formation 

Shale, green 
Lime, light-grey 
Shale, dark-green 
No record 



= 
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DELUXE THEATRE WELL 

Location - 1525 Main 3treet, Winni~eg, Canada. 
Elevation - 760 feet 

= 
.,.;.DEP-..;T~H~IN_· ...;F1!.;..i...;E_T _______ .;;;L.;;ITHOLCGY AND RE~.!ARKS 

0 - 90 
90 - 100 

100 - 150 

150 - 170 
170 - 210 
210 - 250 
250 - 300 
300 - 320 
320 - 330 

330 - 370 
370 - 400 

ORDCVlCIAN 

No samplee 
Limestone, grey-burr, sandy; some quartz and 
black chert 
Dolomitic limestone, light-gr~y-burr, slightly 
sugary 
Dolomite, light-grey or white, soft 
LirTle~tone, white, finely-crystalline 
Limestone, white; some fine-brained quartz 
Lime3tone, very light-gray 
Limestone, li~ht-buff 
Limestone as above and dolomitic l~estone, a 
little quartz 
Dolo~tic limestone, libht-buffj Bome calcite 
Limeutone, 1ight-r~ddish-bro.n 

STONY ~!'CUNTAIN '.'IELL 

Location - SEt, eoc. 29, tp. 12, rge. 2, E. Prinoipal mer. 
Elevation - 800 feet 
Log copied from Geoto~ical Survey of Canada Summary Report, 

1929, Part a, p. 177; contacts Ficked by L. B. Kerr. 

IEP'n! IN Fl!:ET LI'I';CLOGY AND REMARKS 
~~~--------------------

1 - 2 
2 - 7 
T - 15 

15 - 30 
30 - 115 

us - 130 

o RDC VIC IAN 

StonY Mountain FormatiQn 

Sand, dark-grey, medium-grained 
Dolomite, light-groy 
No record 
Dolomite, lieht-grey 
Limeetone, li~ht-brown 

Red River Formatigg 

Dolomite, light-brown 



130 - 225 
225 - 250 
250 - 310 
310 - 415 
415 - 510 
510 - 560 
560 - 565 
565 - 610 

610 - 650 
650 - 695 
695 - 708 

708 - 740 
740 - 1010 

- a,-

Dolomite, lieht-brown; very little red dolomite 
Dolomite, light-brown 
Dolomite, light-grey 
Limestone, light-grey 
Limestone, pink 
Limestone, light-brown 
Dolomite, light-brown 
Limestone, light-brown 

!innipeg Formation 

Shale, green-grey 
Shale, green 
Sandstone, light-grey, coarse-grained, very many 
grains rounded and etched 

P HI!: CAMBRIAN 

Igneous rock, light-grey; much biotite 
Igneous rock, light-brown; much green shaly mat
erial; much biotite 

PORTAGE LA PRAIRIE NO. 1 

Location - l.s. 3, sec. 9, tp. 12, rge. 7, W. Principal mer. 
Elevation - 850 teet (approximately) 

DEPTH IN mET 

o - 90 
90 - 100 

100 - 110 

110 - 120 
120 - 130 
130 - 140 
140 - 150 

150 - 160 
160 - 170 

170 - 190 

LITHOLOGY AND IEMARKS 

No samples 
Drift - light-grey quart: sand and limestone 
pebbles 
No sample 

TRIASS IC (?) 

Amaranth Formation 

Shale, medium-gr~y, sandy 
No sample 
Sand, grey, argillaceous 
Dolomitic limestone, .hite and brown; quartz 
grains common 
Dolomitic limestone; quartz grains abundant 
Sandstone, light-grey, loosely cemented with cal
careous material 
No samples 



190 - 200 
200 - 250 
250 - 290 
290 - 320 
320 - 350 
350 - 370 
370 - 380 

380 - 390 
390 - 400 
400 - 430 
430 - 480 
480 - 490 
490 - 500 
500 - 510 

510 - 520 
520 - 530 
530 - 550 
550 - 570 
570 - 590 

590 - 640 
640 - 650 
650 - 660 
660 - 670 
670 - 720 
.720 - 810 

810 - 840 
840 - 870 

870 - 920 
920 - 940 

940 - 970 

970 - 1000 
1000 - 1040 
1040 - 1050 
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DEVONIAN 

Limestone, light-grey; gypsum rare 
No samples 
Limestone, grey-buff, sli~htly dolomitic 
Limestone, pinkish-buff, granular, crystalline 
Dolomite, buff, crystalline 
Dolomite, cream 
Dolomite, pink and bu~f; specks of red shale, some 
porous 

SILURIAN 

Shale, red, calcareous 
Dolomite, cream, some very porous 
Dolomite, buff, crystalline, porous; some gypsum 
Dolomite, light-gray-buff, crlstalline, porous 
Limestone, cream and pink, granular 
Limestone, light-grey, granular 
Dolomite, deep-rose and pinkish-grey, non-crystal
line 
Dolomite, cream and pinkish-buff 
Dolomite, purplish-red, crystalline 
Dolomite, reddish-brown and butf 
DolOmite, lieht-colored, granular and crystalline 
Limestone, white, dense and crystalline and some 
pink, somewhat porous 
Dolomite, light-cream 
Dolomite, cream; some purple shale 
Dolomite, light-buff, soft 
Dolomite, white and li3ht pink 
Dolomite, very light-buff, soft 
Dolomite, white becoming sli6htly cream, chalky in 
appearance 
Dolomite, lieht-pink, porous 
Dolocite, cream 

ORDOVICIAN 

Stony Ilountain Formatiou 

Dolomite, reddish-buff to dark-brick-red, shaly 
Dolomite, reddish-burf, shaly 

Red River FormatiQn 

Limestone, light-buff; Bome granular dolomite at 
950 feet 
Dolomite, greyish-buff 
Dolomite, very light-grey 
Dolomite, light-grey, granular and cryatalline 



lG5C - lOle 
1>-( - 117C 
117(: - 11 ~O 
ll~C - 1240 
1240 - 1250 
125'~ - 1280 
12S0 - 1290 
1290 - 1390 
1390 - 1420 

142:) - 1450 
1450 - 1480 
14,:~ 1:30 

Line~tJn~, lizht-grdY, crystalline 
Li(1est,Jne, li~ht-~uff and grey-buff, cryst:tlline 
Lir.e~t~ne as ~bove; so~e dolomite 
Lime:.t-1ne, lii;ht-':::.tff; fossil frat;r!:tlnts abun<!:mt 
Lime::JtlJ!16, lie;hti dolo!"",ite abundant 
Limestone, light-b:.tfr, soft 
Lbsntone, lie;ht-grey 
Limestone, al:::ost ',vhitf3 
Li'r.e:;tone, f,rey 

".'!inni:Jeg For.:lat ion 

3h:tla, brcJl'tn':':'lh-,,;r.-:en, calcareous 
5h:tl~, green, sli~~tly calc~rdous 
.3h~le, ~rt!un, sli.:~~tly culc!~r-eous; sor:e i~Ol1 
stains 
';anl!ston·], grey, qutJ.rt~ rounJe<l; a little r;r.,un 
shale 

Loc~t:. - n - 1.'3. 5, sec • .29, tp. 14, r[;e. 1 .. , W. Principll mer. 
:::1f3v:lt ion - 1139.5 fect 

40 
.. c - ~O 

"" - 90 

9G - l'JC 
1. -::C - 120 
:2; - 130 

130 - 2lJ 

~L-J - 27.0 
22::: 230 

231~ - 270 

2~' - 290 

GU.C::.~:'" D?IFT 

C13Y, soft, sundy; ~ine liffid ~r~~~ent~ 
Clay, soft, sandy; pebble:J of limf.):}tone anJ chert 
~and, fine tc coar:Ju an~uiar quurt~; pebbl~J of 
lir.:e:ltone 
Clny, sand ~nJ -r9vul 
Cl:lY, sandYi r;etlJl'l:J 0: :ir.;.."ltone 
junJ to ~~r!l'/~l, claytJl; Febo:'f}!.3 0!' ~ i~!3~~one 

.3ha:e, :tedium- anJ ,:lurk-Grey; much sund anJ 
gru.v~l 

1:0 :i'!.r:lple 
:Jund, vet'y :'ine qU:lrt.: c:rains, colorlens to yellow 
and !link 
.3hu!~, mediur.l-t:;rey and 300e llark-t;r·Jj'; sane fine 
quartz 
Sha:e, ~oetly lif,ht-grey, considerable darker
grey 'Nitr. n:::Hll "li::i~e specks 

270-275 fine s~Ltstone co~on 



290 • 340 

340 - 360 

360 - 370 
370 - 390 

390 - 400 

400 - 425 

425 - 460 

460 - 470 

470 - 495 

495 - 515 

515 - 520 

520 - 535 
535 - 540 

540 - 555 
555 - 560 
560 - 570 

570 - 575 

575 - 580 

580 - 585 

58, - 590 

- 88 -

Shale, mostly lieht-grey; abundunt fine. angular 
quartz 

290-295 
295-315 
315-340 
330-335 

a little siltstone, sone pyriti%ed 
a little dark speckled shale 
sooe cream lime3tone 
dark-3peckled-3hale; siltstone 

3wan Riv6r Group 

Shale, dark-grey and some licht-:r~y; V6ry abun
dant quartz 
Shal~, dark- and mediwc-~rey 
Shale, dark-grey; much fine quartz sand 

375-330 a little bluish-'Mhite bentonite 
Shale, lip:ht- and dark-Grey; conll iderable fine 
sand and pyrite 
Shale, grdY, fairly hard; zand and pyrite abun
dant 

420-425 black coaly material fairly cornman 

JURASSIC 

Shale, grey; considerable pyrite 
425-430 a little black carbonaceous material 
435-440 Bo~e loose siltstone 
445-450 a little pyritized sandstone 

Shale, greYi abun,lant pyrite 
465-470 abum!unt 'Nhite siltstone 

Shale, grey, calcareous 
480-490 pyrite fairly common 

Shale, grey, crolm, buff, soft to hard 
500-505 fine quartz siltstone 

Shale, dark-blue-lrey and buff with brick-red 
epots; sil t!;tone cOIl'Jnon 
Shale, dark-grey and reddish, calcareous, silty 
Shale, durk-;;reYi white sanlist'Jne rare; quartz 
abundant 
Shale, dark-grey, spLntery 
Shale, a little lighter brey 
Shale, dark-grey, srlint~rYi quartz and pyrite 
rare 
Shale, dark-gray, splinterYi so~~ silty llhale 
with large quartz grains included 
Limestone, buff, finely-cry~tallinei much dark
gr<lY shale 
Shale, durk-t;reYi much lie;ht-;,;rey ::It:ale with sane 
quartz gr!l.ins 
Shale, dark-lray, splintery; sane chalky-white 
limestone 



590 - 625 

625 - 670 

67c - 685 

685 - 720 

720 - 735 

735 - 750 

750 - 815 

815 - 895 

895 - 940 

940 - 950 
950 - 970 

970 - 975 

975 - 1025 

1025 - 1055 

1055 - 1100 

- 89 -

Shale, dark-gray, splintery; abundant porous 
calcureous sannst0ne and siltstone 
Lime3tone, ~rayieh-crdam, massive; considerable 
dark-grey shale 
Shuls, dark-gray; so!::e crerun and greyish-':/hite 
lime~tone 
Shale, dark-brey; con8ider~ble gyps~~ in sooe 
samples 
Shale, dark-bray and bufr; gypswlI cOCMon, some 
bufr dolor.:itf3 
Shale, dark- and li5ht-grey and burf; 80~ gyp-
sum and anhydrite 

TRIASS Ie (?) 

~E\ranJ!h Formation 

Shales, dark- and light-grey, red, green, blui9~
i;rey, and burr; sOCc gypsW!l in some samples 
Shale, rcd; considerable gypsum in some samples, 
Borne varidg~.ted s::ales as aboll'e 

840-860 some bufr argillaceous siltstone 
860-895 red-buff e il ty shale, calcareous and 

SO!:lewhat porous appears in the sample 
860-865 and increases in abundance 
until it becomes the chief constituent 
of sample 885-590 

DEVuNIAN 

Dolomite, cruam, massive; some white gypsum, some 
red and variegated shales (cavines ) 

910-920 soce rose crystalline dolooite 
920-93C consider~ble white anhydrite 

Anhydrite, white 
Dolomite, cream and pink, crystalline; consider-
able anhydrite in SO!:lB sacples 
Anhydrite, greyish-whits; sone cream and pink 
dolomite as above 
Dolomite, bufr and pink as above 

980-935 much anhydrite 
995-1000 sons anhydrite 
1015-1020 some anhydrite and grey sandstone 

Dolocite, light-buff, finely-cry~talline, finely-
porous 

1025-1030 a little anhydrite 
1035-1040 a little lieht-grey limestone 
1040-1050 a little anhydrite 

Dolomite, cream to light-buff, sooe crystallinity, 
very fine porosity to 1075 feet 

1060-1065 sooe of the dolooite i8 cavernoue 
1065-1100 a little anhydrite in 800e samples 



llOO - 1160 

1160 .. 125; 

1255 ... 1265 

1265 - 1300 

1300 - 130; 
130; • 132.5 

1325 - 133; 
133; - 1350 

1350 - 13~5 
1355 - 1::.60 

1360 - I3ea 

1380 - 1385 

1385 - 1390 

1390 - 1400 

1400 - 1430 

1430 - 1435' 

1445 .. 1460 

1460 - 1465 

1465 - 1490 

1490 - 1;2; 

1.52; - 1;55 

.. 90 • 

DolOMite, buff, crystalline, part1y porous and/or 
cavernous I a little anhydrite in SOMa samples 

1130-1160 dolomite is mostly porous and crys
tullino 

Limestone. buff, massive; a little anhydrite in 
some samrles 

1245-1250 limestone is pinkish-buff in color 

SILURIAN 

Shale, ~edium-grey. silty; sorte limestone as 
above and a little gypsum 
Dolomite, buff to pinkish-buff and pink 

1280-1285 a little lit;l:t-buft' crystalline 
porous dolomitl3; some 1ight-blue
grey 1 i me:ltone 

128;-1300 considerable white anhydrite 
Anhydrite, white; sarno do1onite as above 
DolOMite, crtlum and lie;ht-huff 

1315-1320 SOI:le crew:; ar. .. ;'uf!'. cryr'tE,lline, 
porOUfl (:olo~ ;tc 

Dolomite, finf'1y-cr~'t taL:no, poroUl'l 
DoloPlitu, cre!~" ras: ive to crystulline 

1345-135C a liti.le Forofdty 
Dolornitt·, creer, son,e crystalline and porous 
Dolo~lte as abov~ but less porosSty; a little 
gnSUI:l 
DololT'ite, buff, son:e pin-point poros1ty, some is 
CI!VC rn(jllS 

Dolonlite, 1ight-ct'el'llll and buff, I!IaSsive to finely
cryctulliM; a littJa broll'niRh-white er.hydritl' 
DoJon,ite, tuff, crystalline, son'e poroufl; gypsum 
COJ:11!lon 

DolOMite, buff, mostly n~sslve but a little 
crystalline and porous 

1390-1395 gypsum common 
LinB!ltOl'1e, craAJJl to lifht-tuff, rrassjve to crys
tul:ino; a lit~le .,orol'ity in ~or.e surrles 
Dolon:itf', dark-rose, rrassive; SOLO limestone as 
above 
Dolomite, dense, buff to pink to dark-rose; a 
little is buff, crystalline dolo~ite 
Shale, brick-red, calcllrooue; dolOldte, creBr.1 to 
buff, llon',s crystal.1 ine 
Shale, brick-rf«l, culcnreous; some dense grey
buff doloIr.ite 
Dolomite, cream to greyish, crystall ine 

147;-14£C some of the doJ omits is cavernouS 
Dolomite, 1ieht-cream to !;:rey-crerur., sorre finely
cry~ta11ine and finely-poruus 
DolorrJ.to, crean. massive to crystall ine, poroul!' 



1555 1580 
1580 1605 

1605 - 1070 

1670 - 1685 

1685 - 1730 

1730 -1735 

1735 - 1760 

1760 1765 
1765 - 177C 
1770 - 1805 

1805 - 1820 

1820 - 1835 

1835 - 1860 

1860 - 1880 

1880 - 1<]05 

1905 - 1910 
1910 - 1925 

1925 - 1940 

1940 - 1955 

1955 - 1965 
1965 1975 
1975 - 2020 
2020 - 2025 
2025 - 2030 
2030 - 2035 
2035 2040 

2040 - 2050 
2050 - 2055 
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Dolomite, white, ~assive 
Dolomite, greyish-d:i te. r:ass ive to crystalline, 
a few crystalline ForollS pieces 
Dolomite, liEht-crec.n:, rr.assive to crystalline, 
some sliEhtly Forous 
Dolomi te, white to cr-oar.:, non-crystE:.lline, fairly 
porous and cavernous 
Dolomite as above, some very poroua, some quite 
compact 
1725-173C considerably less porosity 
Dol\lr.:ite, creer., lI'.assive, a little porosity; ll'.uch 
dolon:itjc limestone, pinkisb-h\lfr, massivt' 
DolomitE', creru:~y-v:hite, masaive 

1735-174C a little pink limestone as above 
Dolomite, CrNUl' and light-pinkish-buff, lI'.assive 
No sample 
Dolomi to, crew:. lI!8.SS i ve to partly crystalline 

l79C-1800 pink crystall ine dolomite con!lT.on 
Dolomite, crer., non-cry~talline, a little [-oro-
aity 
Dolomite, crear, little or no poro~ity, some 
sli~htly crystelline 
Dolomite, crear., crystallir:e, very little porosity 

ORne VIC:: J"f: 

Shale, lie;ht-I!:rey. soft; a little £YPSlml and red 
shale; some dolon:ite as above 
Limestone, blue -brey; SOOle dolomi t.e as above 

Red P.iver Formation 

Dolomite, cream, crystalline 
Dolomite as above; some finely-saccharoidal grey-
cream dolomitic limestone 

1920-1925 a little greyish-crsam limeetone 
Dolomitic limestone, greyish-cream 

1930-1940 some lieht-bufr dolomite 
Dolomite, greyish-cream; some dolomitic limestone, 
massive to sugary 
Dolomite, cream, massive 
Dolomitic limestone, cream, rr.assive 
Dolomite, cre~ to dark-cream, rr.assive 
Dolomite, grey-cream, massive 
Dolomite, dark-cream to buff, massive 
Dolomite, greyish-buff, massive 
Dolomite, lieht-buff and greyish-huff, massive to 
crystalline 
Limestone, light-buff and greyish-buff, massive 
Limestone, light-buff, massive to finely-crystal-
line 



2055 - 2060 
2060 - 2070 
2070 - 2095 

2095 - 2100 
2100 - 2125 
2125 - 2135 

2135 - 2185 

2185 - 2200 
2200 - 2205 

2205 - 2210 

2210 - 2215 
2215 - 2285 

2285 - 2300 

2300 - 2380 

2380 - 2390 

2390 - 2415 
2415 - 2505 

2505 - 2519 
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Dolomite, grey-buff, crystalline 
Dolomite, grey-buff, massive to crystalline 
Dolomite, grey-buff, massive to finely-crystal
line, a few pieces are cavernous and/or porous 
Dolomite, cream 
Limestone, creamy-white to buff, porous 
Limestone, light-buff, finely-sugury, some soft 
cream, non-crystalline limestone 
Limestone, creau., some dense and some sugary, 
f 088 :Ii ire rous 

2165-2170 some greyish dolomite 
Dolomitic limestone, greyish-buff, crystalline 
Dolomite, grey-buff, finely-crystalline, 80me 
finely-porous 
Dolomite, l1eht-grey-buff, massive, grading to a 
grey color by 223~ feet 

2205-2220 some i8 crystalline 
2250-2270 some is finely-crystalline 

No sample 
Limestone, light-buff, massive to finely-crystal
line 
Limestone, cream to light-buff, massive to crys
talline 

2290-2295 a few pieces fossiliferous 
Limestone, lieht-grey and light-buff, massive, 
becoming lighter in color after 2340 feet 

Winnipeg Formation 

Shale, dark-grey-green, splintery; some lime-
8tone 
Shale, dark-green, 8plintery; some limestone 
Shale, dark-green, 8plintery 

PRECAMBRIAN 

Iron fomat10n 
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NEEPAWA NO. 2 

Location • 1.8. 9, sec. 33, tp. 14., rge. 15, '1l. Principal mer. 
Elevation - 1205.7 feet 
Log by R.T.D. Wickenden (194;, pp. 69-70) 

==~================--,==================== LITHOLOGY ANu REMARKS DEPTH IN FEET 

0-150 
150 - 160 
160 - 230 

230 - 260 

260 • 280 

280 - 290 
290 - 320 
320 - 330 

330 - 350 
350 - 395 

395 - 412 
412 - 470 

470 • 520 

520 • 530 

530 - 540 

No samples 
Drift rreterie.l 
No samples 

UPPER CRETACECUS 

~ FOI"!!w.tio/l 

Shale, mediuul- to dark-f;rey '/lith white, calcare
ous specks i many foraminifera., mostly Globirerina 
cretnceai many Inocer~ prisms 

UPPER AND LO::lER CRETi..CEOUS 

Ashville Formation 

Sandstone, grey, fine-grained i flome glauconite 
and fossil fish bonee i some grey shale 
Limestone, medium-grey 
Shale, mediwn- to dark-grey 
Sandstone, fine-grained, grey, foseil fish frag-
mente 
Shale, dark-grey. sonle sandstone as above 
Shale, dark-brey 

LOWER CRETACEOUS 

Swan Riyer GroMp 

Sand, light-grey, all quartz 
Shale, medium- to dark-grey I some sand 

JURASSIC 

Shale, medium-Grsy; much I=yri te at 500 to 520 
teet; Jurassic foraminifera and fragments or 
dentaliums, echinoderms, and other marine foss11s 
in samples from 490 to 520 feet 
Shale, medium-grey and much light-greYI calcare-
ous sandstone 
Shale, medium-grey, slightly brownish; some cal-
careous sandstone, limestone, and numerous smooth 
grains of rusty yell ow material, probably limo-



54C' - 570 

570 - 580 

5eo - 610 

010 - 620 
62C - 630 

630 - 64C 
640 - 650 

650 - 660 
660 - 680 
68c - 690 

690 - 720 
720 - 730 

730- 750 

750 - 760 

760 - 770 

770 - 790 
790 - 820 
820 - 850 

8se - 860 

86G - 890 

89G - 900 

900 - 930 

930 - 940 

940 - 950 

nite; scrr.e fru[r..ents 0: fossils o:~ rr"l:.rinf-} orlE:l.n 
:3hale, l:ledium- to licht-erel, and ::cucb calcareous 
sandstc·lj6 and cre/il:!-colorud limestor.e i f6'~' fossils; 
many smooth ostracods amI char~ :ruit at 560 feet 
SI-.ale, buff-grey; sor::e frag:r:e:-:ts 0:' brownish-red 
si,ale 
Shale, ~edit r::-creJ"; son:e crecr.:-colorec! lill:estone; 
son:e calcQrnous se.ndstcne; forar.:inifera and ~any 
fragz::ents of l:mr:ne fossils at 600 feet 
:3hale, buff; a lit.tle 'lidte liml':Jtone 
Shnle, 'cro',mhb-rec and i;re:,", probably mottled or 
varh,£ated if found in situ 
Shale, yellowish-brcwn 
Shale, grey an'! trownisl1-rec!; few forar.dnifera, 
but n~y not te in ~lnce 
Shale, lii:T."t-brown 
Shule, grey and brown 
Shale, lit;h"t-brown and bro'lmish-red; sar.JF:e con
tains Il,any frai:;r.:tlnts of rock :'ro~ surf:o;.ce 
Shale, greyish-hu!'f 
Shale, mediur"-::;rej'; a little very lit ht-bu:f, 
platy li~lflstol!e, BUel:0sts al[u! oriein 
Limestone, liEht-grey with stree.ks and specks of 
black c~rbGnaceous material 

TEU..jSIC (?) 

Limestone and calcareous sandstone, light-grey; 
muer' ere:; chert 
Dolomite, buff; rr.uch contu.:inaticn 'liit!. overlyine 
forr·:atiQfls 
Gypsum, white 
GYrSUDI and anhydrite, white; sorr.e buff dolortHe 
Anhydrite, white; Borr.e ., .. I:ite £:ypSllL'l; some reddish
brown sba.le at 84C-€;C feet 
.3hnle, brieht-red, slit:htly sandy; somo t:inkish 
or burr-red shale; Bon:e i:Ypsur. !:tnd anhydrite 
Shale, brick-red and light-grey, sandy; sor.:e 
whito i:Ypswr. 
Shale, red and £reYi r:1uch sand, ~ediur:t-Lrfl.ined, 
well-rounded with frosted surfaces; some en-sum 
and anhydrite 
Shnle, brick-rod and li~ht-t:rey; much gypsum and 
son:e anhydrite 
Shale, dull-red and gypsum, white 

D!::VONIAN 

Limestone, li,~ht-grey, porous; son:e !:ypsum and 
red shale inclusions 



950 - 960 
960 - 970 
970 - 980 
980 - 990 

990 - 1010 

1010 - 1020 

1020 - lC4C 

1040 - 1050 
1050 - 1060 

106c - lC70 

lC70 - lOcO 

loBe - 1090 
1090 - 1130 
113C - 1160 
1160 - 117C 
117C - 1192 
1192 - 11':7 
1197 - 1210 
12lC - 124C 
1240 - 1250 
125C - 1220 

1280 - 1300 

13::0 - 1310 
1310 - 1320 
1320 - 1330 
133c - 1340 
1340 - 1350 

135C - 1360 

1360 - 1370 
1370 - 13eo 
1380 - 1400 

1400 - 1420 
1420 - 1490 
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Dolor.:itE;, lii:ht-buff, wit!~ tr.in streaks o~ f:Yp:iU!1. 
CypSurl, pink and ·,..l:ite 
Dolpmite, lit:!'t-bu~f; soroe streaks 0:: ;:YpSU1l'. 
Santi, -..hite, r.'edilw-r;ra:'nec, we:l-rcunded, eO~'e 

polisl'ed and scr.-e !:rostf';; crain!' 
Dolomite, licht-cuff, with reddish streu.l:s; e 
little fine-srajned sandstone 
Dol or.-.ite, lieht-cuff; many fra~el!ts ShO~i g:rr sum 
mixed ~ith dolo~ite 
Anl':YGrite, lib~·t-bufr to creer.; a little C:i,·SUIr. 
ane doloIr.i te 
Dololtite, liLht-t:uff; some D'fSurl and o.nhyJr:.te 
Dolo!!:it.e, liLbt-buf!', granul&r, fino-[rained; 
son:e rose or FUrpli!1h t'inc-rr<::'ned sant.istor.e 
Dolor.~it.e, li,:;!,-:-t::uf:' anti rcse-rurplisi, shale ·.'Iitr. 
streakn of li~l':t-[rerni5h-~rey shale 
Dololti te and sendstN;e; lii:rt-crey ane! bu!,f dolo
[:lite; s9!!"'!.) rose sr:ale ar.d ;:;:'Tsu:r. 
Dolo~ite, buff, ::ino-Gra~ned; soC.c aci~dr:'te 
Dolor..ite, lic~t-bt:fr, c!:alky; wi~ite anhydrite 
Dolnr.-ite, [.ir k and ·::r.ite, ;;rarular 
Dolo~ite, buff, gra~ular; soxe anl':ydr~te 
Dolor.it«, tuff, '1er~' fine-br~ir.ed; 50":e nnhyurite 
Shulp., Greyish-brc'.'Itl; so~e tuff dolorrii.e 
Dolo~it.~, buff, [ranular 
Limestol!e, buff; foss il :'rur.;r.-ents and ostracods 
Doloo:itt1, liLr.t- 'eu!'f, grar.ulfl.r 
Limestone, bufl" and pir.l<;~h, sorr.ewho.t grar;tL.ar; 
SOF..e frae:::cnto of foss: ls and ostracods, includine 
a species of Oc~onaria 
Sand, fine-brc.ined, white, grains rr.ostly sub
anGular 
Limt!!ltone, 'chi te; fin« sand 
Limeotone, crerur.; a little white :land 
Limestone, ;re:rish-buff, finely-[ranulc:r 
Lirnestor.e, CI'ear-., sl.i;:htly [ranular 
Dolorr.ite, buff, a.:::orrhous; lirre:;torc, buff, ernr.u
lar 
No sa, FIe 

Shale, reddisj·-buffj son·a 2.i r:bt-bu:·f dolorr.ite 
Dolor.:ite, rir:k, grar.ulnr and crystdline 
Dolomite, :. i;:i't-bu!'f, 'Ie rj' fine, r::r(:.r.u:'e.r; sor::e 
gYI:SUl.1; sorr.€' fine sand r.ay ue !·rer.: CUV';'llt:S 
DoloIr,i te, cret1..'7 to white, grnnu:.r.:.r 
Dolocit.e, lieht-buff, ,~rw;lllar 
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DAUPHIN .... 'ELL 

Location - SEt, sec. 14, ~p. 24, rge. 20, W. Principal mer. 
Elevatioll - 1100 feet (approximately) 
Log by R. T. D. i'lickenden (1945, pp. 71-72) 

IEPTH IN FEET 

o - 10 
10 - 20 
20 - 30 

30 - 110 
110 - 160 

160 - 190 

190 - 200 
200 - 210 
210 - 220 

220 - 230 
230 - 240 

240 - 250 
250 - 3CO 

300 - 310 
310 - 320 

320 - 33C 

330 - 350 

350 - 360 
360 - 370 

370 - 380 

LI'll{OLOGY AND PZlI..ARJ(S 

Glacial drift 
Shele, lI!edium- ~o dark-grey 
Mostly glacial drift 

UPPER AND LO?'ER CRETAc:EOUS 

Shale, medhun- to dark-grey (Aahville 1) 
Shale, lI!ediuc-grey; some glauconite (Ashville or 
Swan River ?) 

JURASSIC (?) 

Sandstono, white, calcareous; much croam lime
stone, eome emooth ostracods 

JURASSIC 

Limestone, cream-colored, some light-grey shale 
Shale, light-grey and brick-red 
Shale, light-grey and brick-red, some pink and 
yello~ limestone; some chara fruit 
Sandstone and limestone, sarne as at 160-190 feet 
Shale, brick-red; some pink, white and yellow 
limestone; many fossil chara fruit 
Lime~tone; cream and white sandstone 
Contnr.inated samples; material looks like woather
ed shale from Favel formation 
Shale and li~cstone, grey 
Shale, medium-to lieht-grey, some glauconite and 
fragments of shells 
Shnlc, brownish-grey 

TRIASSIC (?) 

Amaranth Formation 

LimPstone, cream to white; much lieht-grey banded 
chert or chalcedony apparently filline vu~s in 
limestone 
Gypsum and anhydrite, white 
GypSWII ani! anhydrite, white; some reddis~brow 
shale and buff dolou~te 
No semple 



380 - 390 

390 - 410 
410 - 430 
430 - 495 

495 - 510 
510 - 520 
520 - 530 

530 - 540 
540 - 550 

550 - 570 

570 - 580 
S80 - 590 

590 - 610 
610 - 630 
630 - 640 
640 - 650 
650 - 680 

680 - 690 
6'}0 - 710 
710 - 720 
720 - 730 
730 - 740 
740 - 760 
760 - T80 

780 - 790 
T90 - eco 
800 - 820 
820 - 830 
830 - 870 

870 - 880 
880 - 890 
8,}0 - 910 
910 - 920 

920 - 940 
940 - 950 
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Dolomite, buff. some white gypsum and clear, crys
talline quartz 
Shale, reddish-burf 
Shale, brick-red; a little gypsum 
Shale, sandy, dull-brick-red; sW'\l! grains very finSI 
some white gyp S UJIl, a little lit:ht-grey ane! greenish
grey shale; some samplss show more gypSUI:! than 
others 
Dolomite, light-buff; a little gypsum 
Sandstone, rose, fin8~ained, calcareous 
No saoples 

DEVONIAN 

Dolomite, roee-buff; a little gy~sum 
Limestone, light-rose to pink; some sandy frag
ments; f08Sil shell fraements (looks like that at 
1400' in Commonwealth Manitou #2 and at 1250 to 
1280 feet in Neepawa #2 
Dolomite, li~ht-buff, granular, fine-grained; 
nome inclusions or gypsum 
Limestone and dolomite, light-buff; some gypsum 
Dolomite, lieht-buff, granular, medium-grained. 
a little gypsUIII 
Limestone, rose, granular; a little buff dolomite 
Dolomite, lieht-buff, and gypsUIII, white 
Gypsum, white 
No eacple 
Limestone, lieht-grey, finely-granuler; few frag-
ments of fossils 
No semple 
Limestone, lieht-grey and light-buff 
Anhydrite and gypaum, bluish and white 
No sBl:lple 
Anhydrite and gypsum; bluish and white 
Dolou~te, lieht-buff; a little gypsum 
Dolomite, cream to white; much anhydrite; a little 
pinkish-buff shale 
Lim~stone, white and pink 
Limestone or dolomite, rose 
Dolomite, cream and pink 
Limestone, cruwe and white 
Dolomite, cream, aomewbat cryatellinol a little 
white gypsUlll at 860 fef't 
No sru::ple 
Poor earnplel powdered oalcareous material 
No samples 
Mixture of gypsum, anhydrite, limestone, and 
dolomite 
Limestone, greyish-brown, grnr.ular 
Limestone, greyish-brown, granular, light-grey, 
fin&- grainlld 



950 - 990 

990 - 1030 
1030 - 1050 
1050 - 1060 

1060 - 1070 

1070 - 1090 
1090 - 1130 
1130 - llLo 

1140 - 1150 
1150 - 1170 

11'10 - 1180 
1180 - 1230 
1230 - 1240 
1240 - 1256 
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Licesto:1e, lir:hr.-:;rey; mar,y :'rJ.&ne:1ts 0:' fossils; 
os t r'-le ods inclu<~e a species 0:' OctG:1ari.a, a few 
attached species of forar.~:1ifera 
:ir:lestone, }ib'ht-bu!'f 
Li:wstone, 1ieht-f,rey 
:!o sample 

SILURIAr: 7 

Shale, red ar:d lie ht-t:reenish-grey , sl~ htly cal
careous 
No samples 
A:1hyd ri te, white 
,lypsum, white, with munerous fine streaks of brown 
lime 
Limestcne, brown, with much gypsum and anhydrite 
~mestcne (caenesian ?), buff, with dark-brown 
streaks (bitumen 7) 
Lir.:estcne (7), badl~' stained with rust froc bit 
Dolorri te, light-buff to crea~, somewhat cr'j'stalline 
Dolor.ite, white ar.d cink, probably mottled 
Sm Ie, buff-red; SOr.lp. dolomite as in prP'Ilious 
sample 

G IIJ1ERI' :'LUiIS ::C]. 1 

Location - 1.5. 10, sec. 9, tp. 25, rge. 
Slevation - 1315 ~eet 

','f. Principal ::lor. 

DEPTH m :'EF.'l' 

o - 90 
90 - 100 

100 - 110 
110 - 130 

130 - 140 
140 - 150 
150 - 160 
160 - 170 
170 - 190 
190 - 200 

LIT!!GLOOY ArID ~\RKS 

GL\CLU. DRIF'T 

No sar.:ples 
Drift pebblp.s - ~Jartz, li~estone, etc. 
Clay, brown-;;re;,', 50ft, cont'..ains ::1B.ny pebbles 
Dolomite pebbles, clay as above and drillinG mud 

UPPER ::RETACEOUS 

:Cave 1 !<cnr.a tion 

Smle, da rY.-I-:rey, white specks common 
Clay and pebbles - prcbably mostly cavines 
Shale, dark-Grey -Kith white specks 
No sample 
Shale, grey, soce speckled, calcareous 
Sar.1ple mostly cavings from drift 



200 - 210 

210 - 230 

230 - 280 
2eO - 290 
290 - 47c 

470 - 480 
4cO - 500 

500 - ;10 
510 - 530 
530 - 540 
54C - 550 
550 - 570 
570 - 580 
580 - 590 
590 - 620 
620 - 640 

640 - 650 
650 - 690 
690 - 700 
700 - 710 
710 - 740 
740 - 750 
750 - 760 
760 - 800 
800 - 810 
810 - 820 
820 - 830 
830 - 850 

850 - 860 
860 - 870 
210 - 880 
880 - 890 
890 - 900 
900 - 980 
980 - 1010 
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Shale, grey, sor.ie speckled, calcurecus; some 
bluish-white bentcnite 

UPPER um LO~.'E:P. C~'I'ACEOUS 

Ashville Formation 

Shale, dark-grey, non-calcareous; sor-.e bluish
white bentcnite 
Shale, dark-grey, non-calcereous; some bentonite 
Shale, grey, sliehtly calc~reous 
No s8.l:l~lfls 

TRIASS IC (?) 

~th Formation 

Clay, red-buff, soft, cc.lcaraous; some gypSUI:l 
Clay-cr~le, red-buff, soft, calcareous; some 
light-grey calcareous shale 
No snrn~le 
Limestone, pinki~h-crew:; 

Dolo~te, cream, cry~te.lline; a little gYFSUI:l 
Limestone, pinkish-crew:; 
Limestone, grey-!;uff 
No sample 
Dolomite, 'Nhit.e o.nd some buff; some gypsurl 
Dolo~ 1.e, brown; cons iderable white gyps UI:I 

Dolomite, buff 

DF:VCNIAN 

Limestone, lieht-cream 
Limestone, pinkish-cream 
Lir:16stone, 1ieht-cream 
Lim~etone, cream 
Limestone, pinkish-huff 
Limestone, crHam 
Limestone, lieht-pinkish-cream 
Limestone, dark-cream 
Limestone, dark-pinkish-cream 
Limestone, dnrk-F inkish-buff 
Limest:.ne, dark-pinkish-creac 
Dolomite, reddish-hrowr" harder than limestone 
above 
Dolo~ite, reddish-brown 
Dolorr.ite, pinkish-buff and li~ht-brey 
Lilnestone, grey-crear.: 
Limestone, 1ieht-reddish-brown 
Limestone, 1ieht-cream 
Lioeetone, 1ieht-grey-cream 
Dolomite, licht-crear.:, harder than limestone 
above 



1010 - 1050 
1050 - 1060 
10(;0 - 1070 
1070 - 1090 
1090 - 1120 
1120 - 1130 
1130 - 1150 
1150 - 1200 
1200 - 1280 
1280 - 1290 
1290 - 1320 

1320 - 1340 

1340 - 1360 

1360 - 1370 
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LiMestoflO, lir;ht-gr"ey-cream, porous 
Limestone, liEht-cream, porous 
Limestone, lieht-grey-creru:!, porous 
Limestone, li~ht-cr"eam, porous 
Limestono, liEnt-gr"ey-cream, porous 
Dolo~itic limestone, dark-grey-cream, porous 
Limestone, lir;ht-~rey-crearn, porous 
Limestone, grtly-cream, porous 
Limestone, liEht-grey-cream, porous 
Lim~stone, grey-cream, porous 
Do] ad tic :'imestone, Ueht-grey, a little harder 
than abovt! 
Lime~tone, lieht-grey-cream 

SILURIAN 

Shale, reddish-burr and lieht-greenish-grey, cal
careoue 
Shale as above only les9 greenish-grey shale 

WINNIPEGOSIS NO. 4 

Location - sec. 29, tp. 30, rge. 17, 'II. Principal mer. 
Elevation - 840 feet (approximately) 
Log by R. T. lJ. ",'ickenden (1934, p. 1658) 

DEPni iN FEET LITHOLOGY AND REMARKS ------
o - 25 No samples 

DEVONIAN 

25 - 40 Lime~J ton.), ~edium-br'jy 
40 - 50 Lirnelrtone, brovmi:li-t-grey 
50 - 60 Lime:Jt lno, medium-grc:;y 
60 - 70 Limestone, brownish-gr~y 
70 - 340 Dolomi tFl, crljam to white 

340 - 360 Dolnrrite, gr"'1 to brown 

SILtIRIAN 

360 - 370 Dolomite, reddish-brown and buff-red 
370 - 380 DolomitFl, buff 
380 - 390 Dolomite, cr .. am 
390 - 420 Dolomi te, dark-burr to grey 
420 - 430 Dolomite, cream and reddish-brown 
430 - 440 Dolomite, crl:tam and pink 
440 - 450 Dolomite, reddish-buft 
450 - 460 Dolomite, cream 



460 - 470 
470 - 480 
480 - 520 
520 - 530 
530 - 870 
870 - 900 

900 - 1000 

1000 - 1075 
1075 - 1210 
1210 - 1220 
1220 - 1260 
1260 - 1270 
1270 - 1330 
1330 - 1340 

1340 - 1360 
1360 - 1365 
1365 - 1380 
1380 - 1400 
1400 - 1410 
1410 - 1425 
1425 - 1435 

1436 
1437 - 1444 

1444 - 1447 
1447 - 1450 
1450 - 1458 

1458 - 1462 

1462 - 1468 

1469 
1469 - 1473 
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Dolomite, cre~ and rose 
Dolomite, cream and light-pink 
Dolomite, crea~ to grey 
Dolomite, pink 
Dolomite, cr~am to white 
No samples 

ORDOVICIAN 

Stony Mountain Formation 

Dolomite, medium-grey 

Red River Formation 

Dolomite, crl'JaJn 
Dolomite, light-buff; some limestone 
Dolomitic limestone, light-bufr 
Do1omit~, buff; some limestone 
Dolomitic limeotone 
Dolomite, buff; some limestone 
Sandstone; a little dolomite 

Winnipeg Formation 

Shale, grey 
Shale, brownish-grey 
No samples 
Shale, brownish-grey 
Shale, greenish-grey 
Sand, burf and brown; some grey shale 
Sand, white, composed of coarse, well-rounded 
quartz 
Shale, greenish-grey 
Sand, white, composed of coarse. well-rounded 
quartz 
Clay (kaolin ?), light-greyish-green 
Sandstone, very coarse quartz 
Sand, medium-grained 

PRECAMBRIAN 

Clay, light-greenIsh-grey and quartz, some 
weathered Precambrian rock 
Sand, medium-grained, buff with soma brown, iron
stained fragmollt3 
..... eathered Precambrian rock, grey 
",':eathered Precambrian rock, brown 
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NORTHERN Y.AUITC3A OIL NO.3 

Location - sec. 33, tp. 42, rge. 26, T. Principal :nero 
Elevation - ? 

LEPTH IN mET 

o - 10 

10 - 20 

20 - 30 
30 - 40 
40 - 50 
50 - 70 
70 - 100 

100 - 110 

110 - 170 

170 - 180 
180 - ao 

210 - 220 
220 - 230 
230 - 240 
240 - 250 
250 - 260 

260 280 

280 - 290 
290 - 300 
300 - 310 
310 - 320 
320 - 330 
330 - 340 
340 - 350 
350 - 360 
360 - 370 
370 - 380 
380 - 390 
390 410 

410 - 420 
420 - 430 

LITHOLOGY AND REMARKS 

Drift, mostly rounded and sub-~ounded quartz 

LO','.'F:R. CRl!:TACEGUS 

Swan River Group 

Sand, gr~en, fine-grained, elauconitic; some 
limestone ~~d other pebbles 
No sample 
Sand, dark-~reeni9h-er~y, glauconitic, shaly 
Shale, dark-grey, glauconitic, sandy 
Shale, medium-grey; a little glauconite 
Sand, lieht-brey quartz, v~ry fine-c:;rained 
Shale, lieht-~~~y and a few reddish-brown pieces 

DEVONIAN 

Limestone, light-buff, mas3ive; 80me has honey
combttd or "graphic" appearance 
No sample 
Limestone, bray-buff, IMS', iva; a little quartz 
and GYpsum 
Limest,?ne, buff 
Limestone, grey and a little brown, compact 
Sand, colorless quartz; abundant cre!l.rr. limestone 
Limestone, ~uff, f:nely-crystallina 
Limestone, lrt:lY, finely-speckled and some buff as 
above 
Limestone, ~rey, :nassive 

270-280 ~any small ert:lY ostracods 
Limestone, gr~y; some- crinoid buttons 
Limestone, gre:r; some gypsum; cdnoid buttons 
Limestone, grey Qnd brown 
Limestone, very light-b~ey 
Limestone, light-grtly 
Limestone, grey 
Limest,?ne, gr~y, ToaSS ive; a little buff dolomite 
Limestone, light-buff 
Shale, red, calcareous 
Limestone, grey-buff and a li:tle red 
Shale, buff, calcareous 
Dolomite, buff, massive, a little quartz and 
limestone 
Dolomite, buff 
Dolomite, lieht-brown 



430 - 440 
440 - 460 
460 - 450 
480 - 490 
490 - 500 
500 - 510 
510 - 520 

520 - 550 
550 570 
570 - 590 

590 - 600 

600 - 610 
610 - 620 

620 - 650 
65C - 660 

660 - 680 
680 - 690 
690 - 700 
700 - 710 
710 - 720 

720 - 730 

730 - 740 
740 - 750 
750 - 760 
760 - 770 
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Dolomit~, light-trown; a little cr~y :impstone 
Dolo:"d:'J, liiht-cr"::±;'" f LntllJ-~!'Y:'; ~c.l J ine 
Do1ocite, ~hite, fine:y-c!'y~t21~inH 

Dolocita, '~hi~e; some cry~tallin~ calcit~ 

Dc1omit'!, light- bu!"f 
Linc:lt·:me, ere:u,:, ,::rf,::ul:'.r, sanely 
Limest~':'!, !.:...:;i,t-tu':: ~:..: crc'::'~::, cr;":Jta1.1 ine and 
::Ja:J:J :"/6 

Lirne:ltJne, '/e:'~' ~'ir,e-":::-~_:led, sandy 
LirnClstone, lif!-:t-bu:f, cry":; talline and mas" i'/f.! 
Limsstont!, 'Nhit" and :i~llov;, cry:;:tul1ine; dolo
mit~ CQ~onj sa~~le v~ry r08:J"li~crouB 
Lime:::!;')!:t), light-bur:-, non-:'ossiliferouB, very 
sundy 
Lim'~t'Jnt1, lirht-buff, eonpact 
Lirr.p.:,t·me, lii,ht-buff, cryst:J.lliml and e':)nr:J.ctj a 
litEe lit':~lt-buff dolomE'l 
Lb:8s:onf>, libr:t-buff 
Limestone, ;:;r!:1j', ariiillaceous 

:.J ILUP.!Al-l 

3ha:~, r~d, e~lc~r~ou3 
Dolo~itie li~eGtone, cr~am and red, corr.~net 
::lolor~i:'~c lir:le:.l~OrltJ, li!.:'.:-br'o,.tn o.nd ';r~it"l 

Doloe:: i.e lit:le~J't'Jne, cr'JU!:l 
DolorJt.ic li:'le:Jtone, or::.n,~(j Ilnd white, rr.:l:J:lL'fe to 
rintJl;-crystall~ne 

Dol'o:::i~,tc li~e:;t0ne, lit;ht-cre9.m, ::us:;i'l':l to 
fin,t:':r-cry:.;t:J.l1 ine 
Do1o::Jite, ',vhi~,e 

Dolo;::i tic lime!; tone, erellm, finoly-c:-y":;talline 
Dolomiti.c lil!:n.;tone, li.:;~,t-burr, ery:;talline 
Lil~'";;tJne, li'i:t-buff, ~.a:J3L',e ant! cr;{:Jtalline 

Locution - 1.5. 12, sec. 2, tr-. 43, rco. 26, .:. Pl"incipo.l mer. 
Elevation - 1140 feot 
Log by R. T. D. ~ickunden (1934, pp. 166-673) 

DEPTH IN !,':ET 

o - 230 

230 - 300 
300 - 310 

LITHOLOGY A~!D REI.tARY.S -------
No record 

Do1omitF.!, cream 
No sample 

DS'IC~jIAN 



310 - 330 
330 - 340 
350 - 370 
370 - 380 
39C - 470 
470 - 480 
480 - 490 
490 - 500 
50Q - 510 
510 - 520 
520 - 530 
530 - 540 
540 - 550 
550 - 640 
640 - 650 
650 - 690 
690 - 700 
700 - 720 
720 - 730 
730 - 800 

800 - 820 
820 - 830 
830 - 840 
840 - 850 
850 - 860 
860 - 870 
870 - 890 
890 - 900 
900 - 910 
910 - 920 
920 - 930 
930 - 940 
940 - 960 
960 - 990 
990 - 1000 

1000 - 1080 

1080 - 1170 

1170 - 1190 
1190 - 1200 
1200 - 1220 
1220 - 1240 
1240 - 1250 
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Dolomit~, li~ht-buf~ 
Do 1 orr.i t~, !r.edium-grey 
Dolomit~, ~nrk-buff 
Dolomitfl, reddisr.-brown; ahala, re:ddish-orovtn 
Dolor.!ite, ~ed!.u.~-z;:-e:.', shaly 
No sar.lple 
Dolomit~, !:led ill .. t-L::-~Y t:; buf f, porous 
Dolo~J.te, medill~-~rey 

No sacple 
Dololl'.it'l, reddisl·-bro'lln, shall 
Dolomitfl, mediu.l1-;;:-ey 
Dolomit'l, '.vhi~fl, very ;Corous 

- Dolomit'l, liL.ht-buf~, porous 
Dolomitfl, light-bufr 
Dolonite, lieht-buff, very perous 
Dolomite, crtjaD! 
Dolornit~, medium-~r~y 

Dolocit'!, creW!! 
Dolomitfl, brownish-Grey, mottled 
Dolomite, creW!!, slightly porous 

SILURIAN 

Dolomittl, r"ddish-l)roVin 
Dolomitoi, cream 
Dolomit'!, buff, porous 
Dolomite, pink to rose 
Dolomite, liEht-rose and buff 
Dolomite, str~aked rose and buff 
Do:omite, lieht-;reyish-burf, hurd, compact 
No sample 
Dolomite, lieht-greyish-buff 
Dolomite, white, compact, conchoidal fracture 
Dolomite, lisht-breyish-buff, conchoidal fracture 
Dolomite, cr~arr., compact, conchoidal fractur" 
Dolomite, cr6am, porous 
Dolomite, li~ht-bu:f, nearly white, compact 
Dolomitfl, li~ht-bu~f; many fine grains of sand 
embedded in matrix 
Dolomite, lieht-buff 

ORDCVICIAN 

Red River ?ormation 

Dolomite, li~ht-buff but darker thun above and 
some~hut mottled anJ streaked, perous 
Dolomite, grey and light-buff 
Dolomi te, buff 
Dolomite and limestone, cr~am 
Dolomite, buff 
Dolomite, buff and white 



1250 - 1260 
1260 - 1280 
1280 - 1290 
1290 - 1300 
1300 - 1330 
1330 - 1340 
1340 - 1350 
1350 - 1520 

1520 - 1570 

1570 - 1580 
1580 - 1590 
1590 - 1600 
1600 - 1610 
1610 - 1630 
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Dolomite and 1ime~tone, buff 
Dolomite, li~ht-burf 
Dolomite, medium-~rey 
Dolooitic limestone, 1ight-burf 
Dolomite, buff and grey, mottled 
No sample 
Dolomite, buff and grey, mottled 
Dolomite, buff and so~e mottled 

Winnipeg Formation 

Sand, buff and grey 

P RECAloIB RIAN 

Granite, pink, foliated 
Granite, dark-grey, foliated 
Granite, pink, foliated 
Granite, dark-grey, foliated 
Granite, pink, foliated 

!CAMP NO. I 

Location - C NWf NEt, sec. 3, tp. 154N, rge. 96W, Williams 
County, North Dakota 

Elevation - surface 1918 feet; rotary table 1926 feet 
Drilled by California Oil Company, 1937-38 

IEP'll{ IN FEET 

o - 100 
100 - 340 

340 - 400 

400 - 500 
500 - 700 

700 - 730 

730 - 860 

LITHOLOGY AND REI.!ARKS 

No samples 
Shale, very black and shiny (carbonaceowa), 
brittle; fine, light-buff, slightly porous, cal
careous siltstone 

220-240 almost entirely shale 
Shale, lieht-colored, silty; some siltstone as 
above; a little black shale 
No samples 
Shale, light-grey, soft, silty; some fine
grained mottled calcareous sandstone 
Sandstone, mottled, calcareous, shaly; much chert 
and s 11 ty shale 

CRETACEOUS 

Fox Hills Formation 

Shale, light-colored, Silty, fairly hard, with 
sandstone as above and chert; fine angular quartz 



860 - 870 
870 - 880 

880 - 1020 

1020 - 1060 
1060 - 1120' 

1120 - 1200 

1200 - 1220 

1220 - 1230 

1230 - 3400 

3400 - 3420 
3420 - 3450 

3450 - 3540 

3540 - 3580 

3580 - 3630 

3630 - 3910 
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fairly common in lower part 

Pierre Formation 

Sandstone, coarse; much siltY-3andy shale as above 
Sand, coarse, quartz rounded to sub-angular; silty 
shale common 
Sandstone, !Iledium-grained, shaly, and much loose 
quartz; lieht silty shale in varyin~ amounts 
Shale, light-grey-buff, 80ft 
Shale as above with abundance of massive white 
limy rnaterial and some angular quartz 
Shale, lieht-grey, silty; a little chert and 
quartz 
Shale, silty as above; chert and quartz; a little 
carbonac~ous shale - may be caving 
Shale, light-grey, quite sandy; a little chert 
and curbonaceous shale 
Shale, lieht-gr~y, fairly soft 

2040-2070 some carbonaceous shale or lignite 
2210-2290 some mottled limy sandstone 
2300-2320 considerable dense brown limestone 
2340-2370 a little brown limestone 
2410-2440 some mottled sandstone 
2500-25.10 much dark-grey to black shale 
2850-2860 a little of the shale is glauconitic 
3070-3100 some grdy-brown mottled limestone 

Shale, dark-grey, a little silty 
Shale, dark- and light-grey about equal; a little 
calcite and pyrite 

Niobrara FOMnation 
(Vermilion River - Boyne) 

Shale, dark-grey to black, much is speckled, cal
careous; calcite and pyrite quite common; some 
grey crystalline limestone to 3530 feet 
Shale, dark-grey, only a small amount speckled; 
Inoceramus prisms common 

(Vermilion River - Morden) 

Shale, mt-dium-grey, hard; small amount of aand 
3580-3600 aome white bentonite 

Shale, mostly a dark-grey, laminated to massive 
3655-3660 a little lignite; bentonite rare 
3675-3680 lignite quite common 
3700-3705 lignite quite common 
3860-3865 glauconitic sandstone common 
3895-3900 a little glauconitic sandstone 
3900-3905 a little bentonite 



3910 - 4020 

4020 - 4220 

4220 - 4360 

4360 - 4395 

4395 - 4465 

4465 - 4508 

4508 - 4525 
4525 - 4541 
4541 - 4550 

4550 - 4645 
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BelOton For:!lation 
(Favel) 

Shale, light-grey incr-eases in abundance ·.vUh 
depth, Bone dark-grey 

3915-3925 sandstone fairly common 
3935-3955 considerable white siltstone 
3950-3955 some speckled shale 
4010-4015 some speckled shale 

(Upper Ashville) 

Shale, very dark-grey, somewhat lacinatedj a very 
small amount o~ glauconitic sandstone in some 
samcles 

4i65-4180 no samples 

Dakota Formation 

Sandstone, white, some impure; some shale as 
above 
Sand, ouch coars er quartz, grains rounded, some 
loose and some cemented, white to brown; some 
shale 

Fuson Formation 
(Lower Ashville) 

Shale, dark-grey, laminated; a little sandstone, 
yellowish-brown 

4415-4440 some cr-~am ahale 
4440-4465 some soft mcdiUJ:\-:;rey shale 

Shale, dark-grey, laminated, and soft medium
grey; considerable white and Grey very fine sand
stone 

4485-4490 yellowish-bro'an medium-grained sand
stone fairly common 

4490-4495 fine-~rainerl white sandstone 1ery 
abundant 

Shale, lieht-grey, somewhat silty 
No samples 
Shale, lieht-brownish-grey, soft, and dark-grey, 
laminatedj a little yellowish-brown sandstone 

Lakota FOI"r.lstion 
(Swan River-) 

Shale, dark-bro\Vllish-grey, laminated; minor white 
ail tstone and some liGht-grey-buff shale 

4615-4645 white sandstone very abundant in 
some samples 



4645 - 4665 
4665 - 4675 

4675 - 4710 

4710 - 4750 

4750 - 4840 

4840 - 4850 

4850 - 4890 

4890 - 4915 

4915 - 4920 

4920 - 4925 

4925 - 4940 
4940 - 4970 

4970 - 5035 

5035 - 5200 

5200 - 5320 

5320 - 5360 

5360 - 5410 
5410 - 5430 

5430 - 5465 

5465 - 5470 
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JUHA35IC 

Morrison Fcrr:lution 

Shale, dark-grey, lacinated 
Shale, dark-grey and dark-brown and sooe lighter 
colors, laminated 
Shale, ~ostly light-grey-bufr, massive, some dark, 
laminated 
Shale, mediur.-brey, rather silty; a little massive 
grey lime~tone; a little tireunish shale and some 
poorly laminated dark-gr~y shale 
Shale, ~edium-grey and some sligh~ly greunish; a 
little fins white sandstone 

4770-4775 a little bufr an..! pinkish-buff shale 
4820-4825 white sandstone very co~on 

Sundance Formation 

Shale, grey and Green; considerable fine-grained 
calcareous sandstone 
Shale, grey, buff and green (amount of green 
ohale increasos with depth) 

4865-4890 white calcareous sandstone common 
Sandstone, white, fine-orained, calcareoua; aome 
shale, greeniah-GrtlY and dark-brownian-grey 
Shale as above; sandstone common but no lon~er 
the major constituent 
Shale, lieht-buff, silty and srtlyish-green, 
smooth; sandstone rare 
~IO samples 
Shale, bufr and grey-green, splintery 

4950-4955 a little white sandstone 
Shale, almost all grey-green, splintery; grey and 
white sandstone rare 

4985-4990 sandstone abundant 
4990-5000 a little white sandstone 

Shale, lie;ht-greyiah-green, splintery, and some 
light-grey ish-buff 

5170-5200 so~e dark-red-brown limy shale 
Shale, grey and a little greenish-srey and tan; 
some red-brown limy shale 

5270-5325 som6 dark-cream to buff limestone 
5280-5290 considerable light limy sandstone 

Shale, variegated; a little very fine-~ruined 
white sanJstone 
Limestone, cream, massive; some shale as above 
Shale, grey ish-green and d~!rk-grey; much 1 ime
stone as above; red shale rare 
Limestone, light-buff, massive; much green and 
grey shale 
Shale, green and buff, mottled; much buff lime
stone 



5470 5480 

5480 - 5490 
5490 - 5505 

5505 - 5550 

5550 - 556~ 

5565 - 5585 

5585 - 5600 

5600 - 5620 

5620 - 5665 

5665 - 5765 

5765 - 5800 

5800 - 5845 

5845 - 5855 

5855 - 5900 

5900 - 5945 

5945 - 5955 

5955 - 5965 

5965 - 6018 

6018 - 6020 

6020 - 604; 
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Lineatone, dark-cream an,i bur f, !II!lsa i'/,tI; grl:!en 
shale as above abundant 
Shale, £r61, green and ":llack; a Ii ttle lime::tono 
Limsatone, crea~, maasive; some shale, grey, 
brown and black 
Sho.le, grey, green, brONn, black !lml other colors; 
some buff lime~tono to 5520 feet 

5525-5535 much red slmle 
Shale, variegated including much pink; white gyp
sum and crew:; limeatone very commor.; pink shale 
and gypsum are closely associated 
Limentone, crean; soce gypsum; some grey, green 
and red shale 
Shale, Ereen and red; some limtlstone and gypsum 

TRIA3SIC 

Spearfish Fo~~tion 

Shale, bright-orange-red, calcareous; considerable 
grey-r;reon and dark-grey shale 
Shale, bright-orange-red, calcareous, some with 
included quartz grains; some dark shale 

5625-5630 gypsum fairly coeman 
Siltstone, red, finely-porous, and red shale; much 
greY-breen and brown shale 

5740-5765 mostly red siltstone 
Shale, mostly ligh~- and dark-grey, some red and 
brown 

5795-5800 some red siltstone 
Siltstone, red, slightly coarser than above; some 
red shale; dark-brey and dark-brown shale common 
Shale, dark-grey and dark-reddish-brown; a little 
red siltstone 
Sandstone, red, and red shale; much dark-grey and 
dark-red-brown shale 

5870-5900 abundant black shale 
5880-5900 some gypsum associated with red 

shals and sandstone 
Shale, grey, black and dark-rad-brown; some bright
red siltstone and shale 
Shale, light-greyish-green, brown and red; some 
bright-red shale and siltstone 
Shale, dark-grey to black, soft; a little bright
red and brown shale 
Shale, bright-rsd, medium-grey, brown and black; 
considerable red siltstone 

5975-5980 white gypsum common 
Sandstone, red, calcareous, finely mottled with 
white gypsum 
Shale, red, grey and black; some ~d sandstone and 
a little gypsum 



6045 - 6050 

6050 - 6090 
6090 - 6175 

6175 - 6195 
6195 - 6205 
6205 - 6220 
6220 - 6290 
6290 - 6300 
6300 - 6375 

6375 - 6400 
6400 - 6485 

6485 - 6560 

6560 - 6565 
6565 - 6570 
6570 - 6580 
6580 - 6585 
6585 - 6590 
6590 - 6595 
6595 - 6600 

6600 - 6640 

6640 - 6700 

6700 - 6703 
6703 - 6726 
6726 - 6736 

6736 - 6746 

6746 - 6760 
6760 - 6820 

6820 - 6835 
6835 - 6860 
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Limestone, salmon-pink to bright-red, some quite 
porous; gYFsum closely associated with the lime
stone; some black shale 
Shale, medium-grey, black, brown and red 
Shale, brick-red, some grey and black; gypsum rare 

6120-6130 a little black shale 
6140-6175 some porous red siltstone 
6160-6175 much orown shale 

Shale, lie;ht-grey and red 
Shale, dark-grey to black, sort 
Shale, black as above and red, silty, porous 
Shale, red and black 
Shale, black and a little red 
Shale, red as above and some black 

6330-6340 some anhydrite 
Shale, black, dark-grey and red 
Shale, red; some black and grey shale 

6470-6485 anhydrite CODmon 

U!SS ISS IPPIAN 

Amsden Formation 

Dolomite, light-cream, massive; some red and 
black shale as above 
Shale, red and some black 
Shale, black, some dolomite and red shale 
Shale, red; some black and grey shale 
Shale, black and grey 
Shale, red and some black, some dolomite 
Shale, black, red and a little purple 
Sand, purple, well-rounded grains; some purple 
shale; red shale abundant 
Shale, red and purple; some rounded purple sand, 
trace of calcite 
Shale, deep-maroon and lighter-purple shades, 
splintery; white to purple sandstone common 
No sample 
Shale, red and purple, purple sandstone common 
Shale, light- and dark-purple and some red, sand
atone rare 

Big Snowy Group 

Heath Member 

Shale, black, splintery, some purple and red 
shale as above 
No samples 
Shale, black, splintery; light-grey splintery 
shale common to 6800 feet 
Shale, black, splintery; light-gr~y shale common 
Shale, medium-grey and greenish-grey 



6860 - 6870 
6870 - 6895 

6895 - 6905 

6905 - 6910 

6910 - 6925 

6925 - 6930 

6930 - 6940 
6940 - 6965 

6965 - 6985 

6965 - 6995 

6995 - 7000 

7000 - 7005 

7.005 - 7030 

7030 - 7045 

7045 - 7070 

7070 -.7075 

7075 - 7080 

7080 - 7100 
7100 - 7105 

7105 - 7155 

7155 - 7175 

7175 - 7185 
7185 - 7220 
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Shale, variegated 
Shale, black, splintery; some light-greon shale 

6875-6880 light-grey dolomitic limestone 
fairly cOl'llllon 

Dolomitic limestone, light-grey; considerable an
hydrite 

otter Llember 

Shale, black and brownish-red, also yello. and 
green in small amoun+'s 
Shale, dark-grey to black; some light-grey lime
stone and ahPtd11.te 
Dolomite, light-grey, massive; considerable black 
splintery shale 
Shale, varieented 
Shale, brownish-grey and a little black 

6945-6965 some anhydrite closely associated 
with the shale 

Dolomitic limestone, light-grey; some anhydrite; 
some shale as above and a little green shale 
Shale, variAeated 

KibbeY MembS![ 

Siltstone, very fine-crained, dark-pink to red; 
much colored shale 
Shale, black, hard; a little buff dolomitic lime
stone; dark-pink siltstono rare 
Shale, black, grey and a little colored; sorne 
massive dolomitic limestone I a little anhydrite 
Shale, light-brown, somewhat mottled; a little 
colored shale as above 

7040-7045 some pink and white sandstone 
Sandstone, pink and white; much shale as above; 
some greenish-eray shale with dark specks 

7055-7070 considerable dark-yellaw and green 
shale 

Shale, dark-greenish-grey, soft; a little sand
stone as above 
Dolomite, red, finely-crystalline; some black and 
colored shales 
Shale, black and dark purple 
Sandstone, fine, red anel a little coarser, white; 
abundant black shale and some purple shale 
Shale, light-red, silty; some red sandstone 

7120-7140 sandstone much more abundant 
Shale, variegated; some red sandstone as above 
and considerable .hite sandstone 
Anhydrite, white; shale as above 
Limestone, brown, mottled, massive, some quite 
porous; a little anhydrite to 7200 feet 

7210-7215 fine grey limy sand abundant 



7220 - 7230 
72J0 - 7275 

7275 - 7300 

7300 - 7320 
7320 - 7325 

7325 - 7520 

7520 - 7525 

7525 - 7540 
7540 - 7555 
7555 - 7565 
7565 - 761~5 

7645 - 7710 
7710 - 7735 

7735 - 7745 

7745 - 7755 

7755 - 7780 
7780 - 7805 

7805 - 7820 

7820 - 7825 
7825 - 7840 

7840 - 7850 
7850 - 7865 

7865 7900 

7900 - 7920 
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Sanris:one, Gre:" verJ !'i:1e, Err.y 
Shale, ;Jini<ish-huff, s~ndy, hardJ a l.:.ttl<? i:1cb
ded a:1hydri!:'8 

7230-723S so:r:e li::!'! sanistO!1e 
7270-7275 sorr.~} soft . .;r,":.r s:ule 

Shale, grey, sorr.e~vrlat T.o:~,l!!d, so:'t 
72a0-?2~5 a little ~hite ~edim-~rainp.d sand-

stone 
72il5-730'J so:::~ varLe;::lted s:;al~s 

Charles :':ernber 

Shal~, ':lrcr.v:-.':'s:1-rp .j, li=:j"j much ',mite anhy::!ri.:.e 
Sha le ,Ja ri<-g:"<:!y a:-:d alit. tle r~d j a.'1.h:;:irl te as 
above 
Shale, red, lir.r! to 735;) :eetj abu.'1.la:1ce of ;,r"!y 
and -mite anhyjri te; =onsirierablf: dark-;:;rey s~le 
to 7360 feet 

7355-7360 light-~ree'1 shale Go~on 
7370-7380 some s~le porous 
7510-7520 a:1h'Jdri te 'Ie'!"'! ab~,.''l·iant 

Sa.'1dstonp., lig!1t-CNY, ':er! :ine-graineri, lim'!; 
much hard red s!1alp. as abov~ 
Anhy,Jrlte, grey-white; r>?d s~le abunda:1t. 
Shale, red and Grey; considerable anhyJrite 
Shale, red, ar.d anhj"jrite 
Shale, red, liGht-Gre;;, '11ack, etc. j anhylirite 

7625-76h5 ver.! ah'l:1dQnt anhydrite 
Anhydrite; s~'lle as ahove 
Limestone, hr~wn, and anhydrite - some limestone 
fairly por~us 
Sandstone, li,:ht-gr"y, veri fine-grained, some 
limestone and anhyJrite 
Limestone, lieht- to medium-hrown, massive anJ 
ooli tic, some is POr-OI1S 

Limeston~ as above; !IIllC h anhyd ri t.e 
Anhydrit.e, white to dark-creaz::j shale, red a.'1d ;;rey, 
fairly COMan 
Shale, dark- and liGht-~rey, red and hufrj anhyJrite 
q'.lite common 
Shale, li~~t-grey; anhydrite and limestone 
Shale, ver:r li~ht-grey and some li~ht-brownish-redj 
considera~le w'1hyurite 
Anhydritej some shale as above 
Shale, ver:,' lil;ht-Gre-;, so:::e red; consi,ierahle an
hydrite 
IJ.mestane, massi'/e, rhrk-brIYKn, some is very porous j 
some anhydr1. r.e 
Limes~,one, tfark-brow:1, maSSive, it little is very 
porous 

7915-7920 a lit~le li~ht-Grey dolo~~te 



7~20 - 79)0 
79)0 - 7965 

7965 - 7980 

7980 - 8020 

8020 - 8025 
8025 - 80)5 

80)5 - 8055 

8055 - 8080 

80Ao - B1l5 

8115 - 8130 

8130 - 8170 

8170 - 8220 

8220 - 82)0 

8230 - 8240 
82M - 8260 

8260 - 8275 
8275 - 8285 
8285 - 8)00 

8300 - 85)0 

8530 - 8545 

8545 - 8610 

8610 - 8615 

8615 - 86)0 

8630 - 8635 

8635 - 86,0 
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.. 

Dolomite, light-grey, massive 
Anhydrite; so~e dolo~ite as above 

7945-7965 somp. pormlS hrown limestone 
7960-7965 s orne light-red-brown shale 

Dolor-d.te, grey as a~ove; much anhydrite and some 
bro"l11 limestone 
Shale, light-grey 

7990-8020 anhydrite :'airly CO!llr.lor. 
Dolor.ri.te, li.;ht-grey, massive 
Lime~tone. hro~; some dolorrite 

8030-8035 considerable anhydrite 
Dolomite, grey, massive, and grey limestone, some 
anhydrite 
Dolomite, light-grey-brown, roassive; anhydrite 
common 

8075-8080 some dark-brown limestone 

Madison ronnation 

Liwestone, dark-brawn, somewhat mottled, massive 
81U0-8115 anhydrite, brown ar.d white, common 

Anhydrite, mostly dark-blue-grey; much limestone 
as above, some porous 
Limestone, dark-brcwn, mottled, massive, some 
~~ite porous; white anhydrite common to B140 feet 

8155-8160 much of limestone is oolitic 
Limestone, brown and very dark-brown, mottled, 
crystalline to massive, mostly ver,y hard 

8210-8215 a little dark-grey limestone 
Lim~stone, light-brown, crystalline; a little 
anhydrite 
Limestone, buff, massive 
Limestone, light-brown, massive, a little porous; 
some dark limestone 
LiJ:lestone, dar k-brown, mottled, massive 
Limestone, light-brown, massive 
Limestone, dark-brown, some mottled, massive 

8290-8)00 a little porosity 
Limestone, light- and dark-brown, mottled, massive 
to finely-cr,ystalline 
Limestone, light-grey-buff, somewhat mottled, non
crystallinej some darker-brown limestone 
Limestone, Ught- and dark-brown, mottled crystal
line 

8600-8605 some dark-grey limestone 
Limestone, brawn-greYj abundance of variegated 
shale, probab~ caving 
Shale, black, splinteryj some limestone, dark-grey 
and brown 
Limestone, dark-cream, non-crystalllne; some black 
shale 
Shale, variegated; some cream limestone 



8650 - 8655 
8655 - 8685 

8685 - 8775 

8775 - 8780 

8780 - 9205 

9205 - 9375 

9375 - 9445 

9445 - 9540 

9540 - 9565 

9565 - 9600 

9600 - 9635 

9635 - 9650 

9650 - 9675 
9675 - 9720 
9720 - 9755 

9755 - 9775 

9775 - 9785 

9785 - 9795 
9795 - 9800 

• 
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Limestone, cream and brown; some shale as above 
Limestone, black, and sane l1ght-colored, crystal
line 
Limestone, very dark-brawn-black, massive to fine
ly-crystalline 

8715-8720 a little a~te 
Limestone, daric-cream or very light-burr, massive 
to finely"-c17stalline 
Limestone, brown, brownish-grey and dark-g~ 
grading into each other, crystalline 

8990-9100 some very light-grey limestone 
9180-9205 some light-grey limestone 

Limestone, medium-grey, becoming darker with 
depth, non-c17Stalline to crystalline 

9)05-9310 III1ch dense buff limestone 
Limestone, brownish-grey, fairly dark, dense to 
crystalline 
Limestone, dark-grey, dense and crystalline 

Kinderhook Formation 

Shale, black, flaky, carbonaceous; a little cream 
limestone 
Limestone, mostly grey, finely-crystalline, and 
buft 
Shale, black, carbonaceous 

9625-9635 considerable crystalline limestone, 
light-grey 

Dolomite, very pale-p1nk1sh-cream, crystalline; 
much shale a."ld limestone as above 

DEVONIAN 

Limestone, grey and light-brawn, mostly massive 
Dolomite, light-grey, sugary 
Limestone, very light-grey, c:rystalline 

9125-9735 shale, light-greyish-green, some
what calcareous; considerable crys
talline limestone as above 

9140-9755 some pink cryst"llline dolomite and 
a little anhydrite 

9150-9755 some light-green calcareous shale 
Dolomite, red-brown, crystalline; some light
green calcareous shale as above; a little anhy
drite 
Shale, very light-green; much light-grey crystal
line dolomite 
Dolomite, very light-grey, finely-c rysta lllne 
Dolomite, red-brown, crystalline; much green shale 



9800 - 9810 

9810 - 9840 

9840 - 9875 
9875 - 9920 
9920 - 9975 

9975 - 10015 

10015 - 10050 

10050 - 10065 

10065 - 10075 

10075 - 10095 

10095 - 10145 

10145 - 10265 

10265 - 10281 
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Shale, light-green, calcareous; white anIvdrite and 
some light dolomite 

Unit B 

Limestone, l>rown, massive; some light, crystalline 
dolomite as above 
llmestone, light-brown and cream, non-crystal.l.ir..e 
Limestone, dark-brown, crystalline 
Limestone, tan, light- and dark-brown, mostly non
crystalline to 9935 feet, then sugary 

9945-9965 considerable dark-grey limestone 
9960-9965 considerable light-grey, finely crys-

talline dolomite 
Limestone, dark-brown, crystalline; some white 
anhydrite to 10003 feet 
Limestone, medium- to dark-brown, some cream to 
10030 feet, finely-crystalline 

10035-10050 finp. porosity in a little of the 
darker limestone 

u.mestone, crystalline, brown, medium-grained, 
some massive 
Limestone, very dark-brown, massive 

10070-10075 considerable annydrite 
IJ.mestone, medium-brown, crystalline, medium
grainedj considerable anhydrite 
Umestone, medium-brown, c rystaillne and dark
brown, massive 

Unit C 

Limestone, medium-brown, cr,ystalline, pin-point 
porosity; some lighter-brown, non-crystall1ne 
dolomite to 10200; sane o!: the limestone becomes 
more coarsely-crystalline and more porous below 
10230 feet 

10245-10250 considerable cream anhydrite 
10260-10265 anhydrite 

Umestone, light- and medium-brown, mostly massive; 
a little anhydrite 
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EMMA L. SEMLING NO. 1 

Location - C S~, SEt, sec. 13, tp. IhlN, rge. 81W, Oliver 
County, North ~ota 

Elevation - 2025 feet, groQ~d; depths measured from top of 
rotary drive bushing at 203u feet 

Drilled by Carter Oil Company, 19u2 

DEPTH nr F'EET 

18 - 30 

30 - 50 

50 - 70 

70 - 90 

90 - 110 
110 - 130 

130 - 150 

150 - 170 
170 - 210 

210 - 250 
250 - 270 

270 - 550 

550 - 610 

610 - 810 

LITHOLOGY AND REMARKS 

TERI'IARY 

Fort Union Formation 

Tongue River Member 

Silt, dark- and light-grey, very fine, loosely
consolidated; some oranGe-red pieces 
Siltstone, lieht-grey, somewhat porous, soft; some carbonized plant remains and lignite 
Sandstone, light-burr, fine-erained, calcareous, finely-oorous 
Sandstone, buff, coarse-grained, calcareous. some 
loose quartz grains 
Shale, black, bituminous; siltstone rare 
Sandstone, red-bufr, fine-grained, verf porous; 
dark-grey siltstone; dark-grey shale rare 
Sandstone, dar k-grey and burr, very porous, shaly; 
loose angular quartz 
Shale, red-burf and light-grey, sandy 
Shale, light-erey, very sa~ 

Cannonball Member 

Shale, buff, soft, slightly sandy 
Shale, grey, soft, silty; medium-srained, shaly sandstone common 
Shale, grey, soft, silty 

310-330 great abundance of grey shaly lime-
stone - represents a thick bed 

370-410 a little green limestone 
ulO-uJO Great abundance of loose angular quartz U)0-470 much limestone 

Ludlow Member 

Shale, grey, soft, very sandy; considerahle limestone 
No samples 



810 - 870 

870 - 910 

910 - 950 

950 - 10lD 

10lD - 1090 

1090 - 1100 
llOO - 1120 

ll20 - 1130 
ll30 - 1140 

1140 - 1170 
1170 - 1200 
1200 - 1210 

1210 - 1220 
1220 - 1270 
1270 - 1280 
1280 - 1290 
1290 - 1300 
1300 - 1310 
1310 - 1330 
1330 - 1340 
1340 - 1350 

1350 - 1370 
1370 - 1380 
1380 - 1400 
1400 - 1410 
1410 - 1470 
1470 - 1510 
1510 - 1570 
1570 - 1620 
1620 - 2100 
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CRETACEOUS 

Hell Creek Formation 

Shale, grey-buff, very sandy, grading into grey
buff shaly sandstone 
Shale, light-grey, silty 

Fox Hills Formation 

Shale, light-grey-bu!f, silty; white, fine
grained, calcareous sandstone increases downwa~ 
Sandstone as above and loose quartz grains 

990-1010 some green grains in sandstone 
Shale, light-gray-buff, silty) sandstone as above 

1060-1070 some chal~-white limestone 
1070-1080 sandstone slightly glauconitic 
1080-1090 more of calcareous glauconitic sand-

stone than above 

Pierre Formation 

Shale, light-grey; a little limestone 
Shale, grey with a few pinkish-buff pieces, 
slightly bentonitic 
Siltstone, light-grey, calcareous; some shale 
Shale, light-grey, non-calcareous; some calcareous 
siltstone 
Shale, light-grey 
Shale, grey, micaceous 
Shale, grey, micaceous; considerable green and 
yellow glauconite 
Shale, light-grey; glauconite rare 
Shale, grey, somewhat micaceous 
Shale, grey; considerable white bentonite 
Shale, grey; bentonite rare 
Shale, grey; glauconite rare 
Shale, grey; bentonite and pyrite ra re 
Shale, grey; a little bentonite 
Shale, grey and buff 
Shale, grey; a little white bentonite with biotite 
flakes 
Shale, grey 
Shale, grey and buff 
Shale, grey; bentonite rare 
Shale, grey, slightly micaceous 
Shale, grey 
Shale, light-grey 
Shale, light- and medium-grey 
Shale, light-grey 
Shale, light- and medium-grey 

1780-1790 glauconite and pyrite rare 



2100 - 2110 
2110 - 2120 

2120 - 2130 

2130 - 2150 

2150 - 2160 
2160 - 2170 

2170 - 2180 

2180 - 2200 

2200 - 2210 

2210 - 2270 

2270 - 2280 

2280 - 2290 

2290 - 2300 

2300 - 2340 

2340 - 2350 
2350 - 2400 

2400 - 2420 

2420 - 2470 

2470 - 25'00 

2500 - 2530 
2530 - 2540 

2540 - 2560 
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1830-:950 a little br~n shale 
2030-2040 a little glauconite in shale 
2070-2100 white and bluish bentonite fair~ 

common 
Shale, medium-grey; pyrite rare 
Shale, grey, silty; a little white bentonite; 
Inoceramus prisms rare 
Shale, Ught- and medium-grey; Inoceralllls prisms 
rare 
Shale, light- and medium-grey, Silty, slightly 
micaceous; bentonite content increases downward 
No sample 
Shale, light-grey, silty; a few pieces of bentonite 
and brown siderite 
Shale, light- and medium-grey; a little bentonite 
and siderite 
Shale, light- and mediwn-grey, micaceous, some 
pyritic 
S~le, light-grey; a little white bentonite and a 
few shell fragments 
Shale, light- and medium-grey; a little white ben
tonite 

2220-2270 a few pieces of siderite 
Shale, light- and medium-grey; some pieces of brown 
and dark-red si~le; shell fragments and bentonite 
rare 
Shale, light- and dark-grey; some bluish-white and 
pink bentonite 

Niobrara Formation 

Shale, light- and medium-grey, ver,y calcareous; 
bluish-whitp. bentonite fair~ common 
Shale, medium- and dark-grey speckled, calcareous; 
bluish-white bentonite fairly common 
Shale, medium- a~d dark-grey; verJ little bentonite 
Shale, medium-grey, calcareous, speckled; a little 
bentonite 
Shale, light-grey, speckled, calcareous; some white 
bentonite 
Shale, light-erey; some white bentonite 

2430-2440 a little more limestone and bentonite 
2440-2470 some shale is pyritic 

Shale, light- and medium-gr~, speckled, calcareous; 
bentonite common 

Benton Formation 

Shale, light-grey, non-ca1careous; white bentonite 
Shale, light-grey, non-calcareous, some pyritized; 
glauconite and bentonite rare 
Shale, light-grey; bentonite quite common; a little 



2560 - 2570 

2570 - 2600 

2600 - 2610 

2610 - 2640 

2640 - 2650 
2650 - 2660 

26(:.0 - 2670 

2670 - 2680 
2680 - 2700 
2700 - 2710 

2710 - 2720 
2720 - 2740 

27uO - 2760 
27&J - 2780 

2780 - 2790 

2790 - 2800 

2800 - 2810 
2810 - 2820 

2820 - 28&J 

28&J - 2880 

2880 - 2890 

2890 - 2960 

29&J - 2970 

2970 - 2990 

2990 - )000 

)000 - )010 
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dark-brown limestone 
2550-2560 some Inoceramus prisms 

Shale, li~ht-grey; bentonite and glauconite rare; 
a little limestone as above 
Shale, 1ig~t- and medium-erey; a little white ben-
tonite and brown dolomite 
Shale, light-grey; some white bentonite and a 
little brown limestone 
Shale, liGht- and dark-grey; white bentonite and 
some pyrite 
Shale, medium-grey 
Shale, rnedi~ and dark-grey, some pyritic; white 
bentonite fairly common 
Shale, light- and medium-grey, a little pyritic; 
some white bentonite and brown limestone 
Shale, medium- and dark-grey; a little bentonite 
Shale, lieht- and medium-grey 
Shale, medium- and dark-grey; glauconite, pyrite 
~~d Inocerawus prisrr~ rare 
Shale, medium- and dark-grey; some bentonite 
Shale, medi'.ll!l-grey; pyrite and Inoceramus prisms 
rare 
Shale, medium-grey; pyrite and bentonite rare 
Shale, rnediurn- and dark-grey; some pyrite, benton
ite and Inoceramus prisms 
Shale, mediurn- and dark-grey; some Inoceramus 
prisms and pink bentonite 
Shale, mediurn- and dark-grey; InoceraIr.'.lS prisms 
rare 
Shale, light-grey; Inoceramus prisms rare 
Shale, lieht-brey; some Sentonite; pyrite and 
Inoceramus pri~ffiS rare 
Shale, light-grey; Inoceramus prisms inc~ase with 
depth 

2850-2860 dark speckled shale rare 
Shale, lii:ht- and dark-grey; r.:uch 0,' the dark shale 
is speckled with white; crystalline calcite cC!!'JIlon; 
Inoceramus prisms rare 
Inoceramus pris~s and calcite; some shale as above; 
pyrite rare 
Calcite and Inoceramus prisms are common but shale 
as ai10ve is chief constituent 
Shale, dark-grey; calcite and Inocerareus prisms 
abundant 
Shale, light-grey, a little speckled; calcite not 
so abundant; pyrite and reddish-brown dolo~~te 
rare 
Shale, medium-grey; a little calcite and some 
Inoce ramus p riSl!'S ; red-brown dolomi te rare 
Shale, medium- and dark-grey; a little speckled 
shale; calcite and Inoceramus prisms rare 



3010 - 30,0 

30,0 - 3070 

3070 - 3080 

3080 - 3090 

3090 - 3100 

3100 - 3110 
3110 - 31,0 
3150 - 3160 
3160 - 3170 
3170 - 3190 
3190 - 3200 
3200 - 3220 

3220 - 3230 
3230 - 3240 
3240 - 3250 
3270 - 3290 

3290 - 3300 

3300 - 3320 
3320 - 3340 

3340 - 3360 

3360 - 3380 

3380 - 3390 

3390 - 3420 
3420 - 3430 
3430 - 3440 
3440 - 34,0 
34,0 - 3460 
3460 - 3470 
3470 - 3500 

3500 - 3510 

31)10 - 35'30 

3530 - 3540 
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Shale, light- and medium-grey, a little speckled; 
calcite and Inoceramus orisms more common 

3030-3040 white bent~nite fair~ common 
Shale, lieht- and dark-grey; some Inoceramus prisms 
and pyrite 
Shale, light-, medium- and dark-grey; some Inocera
mus prisl!\S; pyrite rare 
Shale, li~ht- and dark-grey; some Inoceramus prisms; 
speckled shale rare 
Shale, mostly dark-grey, a few pieces pyritized; 
Inoceramus prisms fairly common 
Shale, light- ~~d medium-grey 
Shale, medium- and dark-grey; some Inoceramus prisms 
Shale, medium-grey; speckled shale rare 
Shale, medium-grey; bentonite 
Shale, dark-grey; some Inoceramus prisms 
Shale, medium-grey; Inoceramus prisms very common 
Shale, medium- and dark-grey; some Inoceramus 
prisms 
Shale, medium-grey; some white bentonite 
No sample 
Shale, medium-grey 
Shale, medium- and dark-gren speckled shale rare; 
a little pyrite 
Shale, light- and dark-grey; white bentonite and 
pyrite rare 
Shale, dark-grey 
Shale, medium- and dark-grey; bentonite and calcite 
rare 
Shale, medium- and dark-grey; some Inoceramus 
prisms 
Shale, medium- and dark-grey; a little white ben
tonite 
Shale, medium- and dark-grey; Inoceramus prisms 
and pyrite rare 
Shale, medium-grey; bluish-white bentonite rare 
No sample 
Shale, medium-grey 
Shale, medium- and dark-grey; some Inoceramus prisms 
Shale, medium-grey; white bentonite rare 
Shale, medium- and dark-grey 
Shale, medium-grey; fine-grained, calcareous silt
stone fairly common 

3480-3500 sll'.all round orange quartz pebbles 
abundant 

Shale, medium-grey with some fine-grained siltstone 
and a little pale-pink bentonite 
Shale, dark- and light-grey; a few orRnge pebbles 
as above 
Shale, dark-grey; more white bentonite than abovej 
a little white crystalline limestone 



3540 - 3560 

3560 - 3570 
3570 - 3580 

3580 - 3590 

3590 - 3600 

3600 - 3610 

3610 - 3620 

3620 - 3640 

3640 - 3650 

3650 - )$70 

3670 - 3680 

3680 - 3690 

3690 - 3700 

3700 - 3710 

3710 - 3740 

3740 - 3745 
3750 - 3780 

: 44. UP .s_. 
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Dakota Formation 

Shale, dark-grey; more ~hite limestone than above; 
colorless and orange, rounded quartz grains ve~ 
common 
Shale, dark-grey; white limestone, some pyrite 
Shale, light- and dark-gr~; a little white lime
stone; yellow shale and Inoceranrus prisms rare 
Shale, dark-grey; rounded quartz grains quite com
mon; a little limestone 
Shale, medium-grey; a little colorless and orange 
quartz 
Shale, medium-grey; some bentonite; colorless, 
calcareous s~~dstone rare 
Shale, mediuu.-grey; colorless and orange quartz 
fairly common 

Fuson Formation 

Shale, medium-grey; colorless, calcareous sand
stone and pyrite rare; a little colorless and 
orange quartz 
Shale, light- and dark-grey; colorless and orange 
quartz rare; bentonite and pyrite rare 

Lakota Formation 

Shale, medium-grey; rounded, colorless quartz very 
abundant; bentonite and pyrite rare 

JURASSIC 

Morrison Formation 

Shale, medium- and very darjc-grey; small amount 
of light-greenish-grey shale 
Shale, dark-grey and a little greenish-grey; a 
little sandy, grey shale and considerable pinlc
ish-white shale 
Shale, very dark-grey 

Sundance Formation 

Shale, dark- and light-grey; considerable medium
grained; grey and green sandstone with calcareous 
cement 
Shale, light- and medium-grey; glauconite in a 
few pieces of shale 
Shale, medium- and dark-grey 
Shale, light- and dark-grey; a little orange 
quartz 

3755-3775 no samples 



3780 - 3790 
3790 - 3795 
3800 - 3305 
3805 - 38LL5 

3850 - 3865 

3870 - 3875 

3875 - 3910 
3910 - 3960 

3960 - 4000 

4000 - 4050 

4050 - 4070 

4070 - 4090 

LL090 - 4130 

4130 - 4190 

4190 - 4200 
4200 - 4300 

4300 - 4380 
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No samples 
Shale, very dark-Grey 
Shale, dark-grey; a little oran6e quartz 
Shale, lieht- and dark-grey; orange quartz and 
white, calcareous siltstone in small ~~ounts 

3810-3830 a little pyrite 
3840-3845 siltstone quite common 

Shale, medium- and dark-greYj considerable cal
careous , greenish-grey, splintery shale 
Shale, very light- and dR rk-greYj orange q:.tartz 
and calcareous siltstone rare; a little green
ish shale as above 
No samples 
Shale, mostly greenish-grey, and some reddish
brown very shiny shalej a little pinkish limestone 

3920-3930 white siltstone fairly common 
3930-3960 white siltstone very abundant 

Shale, li6ht-green, and white Siltstone; some of 
fragments show banding of these tWOj some light
brown shale 

3990-4000 some dark-grey shale 
Shale, light-greenish-grey and very dark-grey; 
white siltstone rare 

4010-4020 pale-pink Shale rare 
4030-4040 some pale-pink shale 
4040-4050 some coarse-grained sandstone _ 

whi te calcareous rna trix with color
l~ss and brown calcareous rounded 
pebbles 

Shale, li5ht~brey, slight~ greenish; light-grey 
to white siltstone fairly common 
Shale, greenish-grey; much very lieht, silty shale; 
siltstone as above 
Shale, lilht-greenish-grey and dark-Grey; siltstone 
rare 
Shale, light-greenish-grey and a little dark-greYj 
a little siltstone 

4140-4150 in some pieces shale and siltstone 
are interbedded 

4150-4170 red-hrown limestone fairly common 
4170-4180 cream li~estJne very commn~ 

Shale, 1ark-grey, gre~nish-erey and liGht-grey 
Shal~, medium- and dark-grey; cream limestone 
common 

4210-4230 some light-greenlsh-~rey shale 
4220-4240 rose limestone rare 
4250-4260 and 4270-1t?9() limes t.-~., ~c ~ ~ "\lnda:it 

Shale, greenish-grey and dark-grey; serne cream 
limestone 

4320-4370 a little red-brown dolomite 
4360-4)80 a little hrieI1t-orange-red shale 



4380 - 4400 

4400 - 4410 
4410 - 4420 

4420 - 4430 

4430 - 4440 

4440 - 4470 

4h70 - 4480 
4480 - 4490 
4490 - 4500 

4500 - 4520 

4520 - 4560 

4560 - 4570 

4570 - 4580 

4580 - 4600 

4600 - 4630 

4630 - 4680 

4680 - 4690 

4690 - 4710 

4710 - 4760 
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T:>.lASSIC 

Spearfish Formation 

Shale, greenish-grey and dark-grey; much orange 
shale 
Shale, 1ight- and dark-grey and o~ge as above 
Shale, red-orange, and red, calcareous, fine
grained sandstone; some light- and dark-grey shale 
Shale, dark-grey, buff and red; red, calcareous 
siltstone 
Shale, light-and dark-grey, buff and red, and fine
grained sandstone as above 
Shale, red, light- and dark-grey; red, fine-grained 
sandstone 

4460-4470 more sandstone than shale 
Sandstone, red and light-grey shale 
Sandstone, red and pale-pink; red and grey shale 
Shale, grey and a little red; pink, suga~· dolo
mite common 
Shale, light- and dark-grey; considerable pale
pink crystalline dolomite; red sandstone and shale 

4510-4520 more sandstone and less dolomite 
Shale, light- and dark-grey; colorless, pink and 
red sandstone; red shale rare 

4530-4550 some pinkish dolomite as above 
Shale, dark- and light-grey and a little light
green; red shale very common; considerahle white 
gypsum 
Shale, light- and dark-grey and some red; less 
gypsum 
Shale, light-grey and a little red 

4590-4600 a little gypsum 

MISSISSIPPIAN 

Amsden Formation 

Dolo~ite, pale-purple; red and grey shale; white 
gypsum fairly common 
Shale, greenish-grey and red; considerable dolo
d te and gypsum 

4660-4680 mostly shale 
Shale, light-grey and red; gypsum rare 

Big Snowy Formation 

Heath Member 

Shale, light-grey and red; small ~ount of black 
carbonaceous shale 

4700-4710 more gypsum; sOllle massive brown 
dolomite 

Shale, black, carbonaceous; considerable red 



4760 - 4790 

4790 - 4820 

4820 - 4900 
4900 - 4910 

4910 - 4940 

4940 - 4950 
4950 - 4980 

4980 - 50)0 

5030 - 5070 

5070 - 5090 

5090 - 5120 

5120 - 5140 

5140 - 5170 

5170 - 5190 

5190 - 5200 
5200 - 5220 
5220 - 524Q 

5240 - 5290 
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sha:;'e and eypswnj some light-grey, calcareous 
shale 

4730-4760 light-green shale content increases 
with deoth 

Shale, black, ca,bon~ceous as above, also light
green and greenish-yellow shale; much cream lime
stone; red shale 

4770-4780 some gr~en shale blends into maroon 
Shale, hlack, car~onaceous, with colored shales 
in small am~ts; a little limestone 

Otter Member 

Shale, varipgated 
Shale, rose a~d ~rey predominating; considerable 
pale-green-Lrey and more green and yellow-green 
than above;_ a little gypsum 
Shale, varipgated 

Kibbey Member 

Shale, fewer colours;- much cream limestone 
Shale, grey, green and red; abundant white lime
stone 

4970-4980 less limestone 
Shale, red predominating, much grey ~~d some pale
green 

4990-5000 dark-purple shale 
Shale, grey, red and other colours; considerable 
light-huff to colorless dolorr~te 

5050-S070 same white limestone 

Charles llember 

Limestone, light-buff, massive; some shales as 
above 

5080-5090 some of limestone is oolitic 
Shales, variegated; limestone in small amounts; 
some gypsum 

5110-5120 sliehtly more limestone, some of it 
oolitic 

Shales, variegated; anhydrite common; limestone 
rare 
Limestone, light-buff or cream, massive; much 
light-grey and variegated shale; gypsum fairly 
common 
Shales, variegated; little limestone 

5180-5190 anhydrite cornmon 
Limestone and very abundant anhydrite 
Limestone, light-buff. anhydrite rare 
Shales, variegated; a little limestone and more 
anhydrite than above 
Shales, val~ecated; a little li~~stone; anhy-



5290 - 5300 

5300 - 5310 

5310 - 5350 

5350 - 5360 

5360 - 5390 

5390 - 5uoO 

5hOO - 5410 
5hlO - 5u20 
5h20 - 5u30 
5h30 - 5u60 

5h60 - 5560 

5560 - 5590 

5590 - 5600 

5600 - 5620 

5620 - 56ho 

5640 - 5730 

5730 - 5780 

5780 - 5790 
5790 - 5830 
58)0 - 5870 

5870 - 5900 

5900 - f!iJ70 
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drite ahundant, white and sc~e bluish 
5250-5290 limestcne ~~ite ab~~dant 

Dolomit.e, cream and bluish-white; shale a~ 
above; anhydrite abundant 
Mostly shales; i1~tle lirnest~ne or Jclor.ite; 
ar~drite common 
Cream dolowite and limest~ne; sorne shale; anhydrite 
not so common 

5320-5JuO some limestone very finely crystal-
line; 

Limestone, crp.arn and bluish; cream dolOmite; some 
anhydrite 
Dolomite, ~luish-grey; some limestone; little 
anhydrite 
Limestone, buff, crJstalline; dolor.~te as above 
less abundant 
Dolor.ite more abundant than limestone 
Dolomit.e, crear.:; anhydrite connon 
Dolcmite and anhydrite 
Dolo~ite, bluish ~nd cream; anhydrite 

5440-5460 considerable buff limestone 
Limestone, cream to light-buff, massive to cr,rstal
line, some a little porous 
Limestone, light.-t~U'f. massive to cr,rstalline 

5580-5590 a little blue annydrite 
Anhydrite; abundant variegated shale (caving); 
limestone rare 

Madison Formation 

Mission Canyon Member 

Limestcme, buff, massiveJ anhydrite and shale as 
above 
Limestone, buff, finely-cr,rstalline, finely-por
ous 
Limestone, cream, massive, ~lch ~inely-porous 

5660-57JO a little buff finely-crJstalline 
~680-5730 oorosity steadily decreases 

Limestone, dark-grey-brown, crinoidal, and some as 
above; dark limestone is slitihtly porous 
Limestone, grey, more massive than above 
Limestone, grey and buff, crinoidal 
Limestone, mostly grey, c~~talline, and some as 
above 
Limestone, grey and buff, crinoidal and crystal
line 
Limestone, grey, c~stalline 

5960-6070 amount of crystalline limestone 
increases steadily 

6040-6070 much Shale caving 



6070 - 6080 
6080 - 6090 
6090 - 6110 
6110 - 6130 
6130 - 6170 

6170 - 6200 
6200 - 6210 
6210 - 6330 

6330 - 6350 

6350 - 6360 

6360 - 6370 

6370 - 6390 

6390 - 61&20 

6420 - 6450 

6450 - 6470 

6470 - 6530 

6530 - 6550 
6550 - 6580 

6580 - 6650 

6650 - 6660 

6660 - 6690 

6690 - 6700 

6700 - 6710 
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No sample 
Limestone, mostly massive, gre.rj some as above 
Limestone, buff to grey 
Limestone, grey, crystalline, and buff , massive 
Limestone, grey, massive to crystalline, and 
buff as above; much shale 
Limestone, gr~, most~ dense 
Limestone, grey 
Limestone, grey-buff 

6230-6240 some limestone quite sha~ 
Limestone, cream, fine~-granularj a little 
massive grey limestone 
Limestone, cream to lieht-butf, massive 

Kinderhook Formation 

Shale, black, carbonaceousj sample most~ lime
stone as above 
Shale, black, carbonaceousj some limestone as 
above 

DEVONIAN 

Amaranth Formation 

Red shale and red sandstone rare; sample IDOst~ 
black shale as above 
Dolomite, reddish-buff, finely-cr,ystalline; much 
black shale 

Ilanitoban Fonnation 

Limestone, buff, cr,ystalline; mch shaleJ a little 
gypsum 
LimElStone, light-buff, granular and. crystalline, 
some porous 
Limestone, cream, massive, and some as above 
Limestone, cream, ver,y fine~-cr,ystalline, some 
fine~-porous 
Limestone, cream and buff, massive and rine~
cr,ystalline 

6600-6610 some of crystalline pieces are porous 

Winnipegosan Formation 

Limestone, buff; gre,r dolomite; limestone has 
stringers of included anhydrite 
Dolomite, blff to brown, medium crystallinity, 
quite porous; anhy'dri te rare 
Limestone and dolClldte, buff and bra.n, crystal
line, less porosity 
Limestone, light-grey non-cr,ystalltne; buff, 
crinoidal limestone rare 



6710 - 6760 

6760 - 6800 

6800 - 6810 

6810 - 6820 

6820 - 6830 

6830 - 6860 

6860 - 6880 

6880 - 6890 

6890 - 6930 

6930 - 6950 

6950 - 6990 
6990 - 7020 

7020 - 7030 
7030 - 7040 
7040 - 7050 
7050 - 7060 
7060 - 7070 

7070 - 7130 
7130 - 7140 

7140 - 7170 

7170 - 7180 

7180 - 7190 
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Limestone, cream and light-grey, massive 
6740-6750 some limestone tending toward fine 

c rys tallini ty 
Limestone, cream, sugary 

6790-6800 a little brown limestone 
Limestone, cream to brown, a little coarser crys
tallinity than above, slight porosity in some 
pieces 
Limestone, cream to brown-grey, finely crystal
line, slightly porous 
Limestone, mostly massive cream; a little cream 
to brown, fine~-crystalline limestone 
Limestone, cream to buff, massive 

ORDOVICIAN 

StOny Mountain Formation 

Unit I 

Limestone, cream and brown,massive; a little red 
and orange limestone 
Limestone, cream to buff; considerable dark grey 
shale 
Limestone, cr~-white, massive 

6900-6910 grey and green shale rare 
6920-6930 a 11 t tle limestone tends toward 

crystallinity 
Limestone, dense, buff to brown; a little shale 

6940-6950 a little red, calcareous shale with 
buff streaks 

Limestone, buff and brown, massive 
Limestone, cream to buff, massive 

Unit II 

Limestone, buff and grey-buff, massive 
Limestone, buff, massive 
Limestone, buff, massive, sugary buff dolomite 
No sample 
Limestone and dolomite as above with the limestone 
predominating 
Dolomite, light cream, massive 
Dolomitic limestone, grey, very finely-crystalline; 
buff, finely-crystalline dololl'ite 
Dolomitic limestone, grey-buff and butf, very 
finely-crystalline, p1n-po1n~ porosity 
Dolomite, as above except less porous; a little 
buff dolomite with large rounded quartz grains; 
green shale rare 
Dolomite, cream and buff, fine~-crystalline, 
finely-porous 



7190 - 7210 
7210 - 7260 

7260 - 7300 
7300 - 7330 

7330 - 7uOO 

7hOO - 7h80 

7h80 - 7500 

7500 - 7510 

7510 - 7530 

7530 - 75hO 
75hO - 7560 

7560 - 7590 

7590 - 7660 

7660 - 7680 

7680 - 7690 

7690 - 7710 

7710 - 7720 
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:Jnit III 

Dolomite, crear.:y-white, non-crystalline 
Dolorrite, white, non-crJstalli~e to granular; 
Green shale rare 

7220-7260 a little porosity i~ dolomite 
Dolonite, white, massive 
Dolomite, '.vhi te, mass i"te 

7300-7310 crJstalline calcite ~airly co~on 
7310-7320 a few pieces porous 

Dolo~ite, white, massive 
7350-7360 considerable shale, grey anc green 

Dolorrite, white, massive and finely sugary 
7h30-7h70 some shale grey and red 
7h70-7h80 some rose dolomite 

Red Ri. ver Formation 

Unit I 

Dolomite as above with considerahle grey-tan 
li~esto~e or dolomitic limestone (less dolomite 
np.ar 7t)00 ~f'f't) 
Sandsto~e, li~ht-grey, finp.-grained, calcareo~s; 
some crea:!ty-w!1ite dl')lomite as above 
San~stone. li~ht-Gr~J to colorless. fL~e-;ra:ned; 
a few large gr~:~s included; a little dolomite 
(more large rounlip.d Grains toward 7530 feet) 
LL~estone, tan, crjstallinej some sandstone 
Dolor.'ite. cream to buff, massi'fe to cr;,-stalline 

7550-7560 consider~hle li~ht-~~y limestone 
Dolorritic lir.£stone, cream, massive; some massive 
;;rey limestone 
Limestone, grey, non-crystalli~e; same dolo~te 

7630-7660 limestone very smooth; brJozoans 
noted 

7650-7660 soce rr~ssive ~lff limestone 

Unit II 

Dolor.itic limestone, buff and a little grey, 
massive Ilmesto~c as ahove 

7670-7680 li~ht-green sr~le fairly common 
Dolomitic limestone, massive, darker-~~~f than 
abovej green shale as ahove; coarse sandstone 
rare 
Dolomite, cream and dark-buff, rr.assive; br.rozoans 
noted; 

7700-7710 anhydrite abunda~t - 15% 
Dolomite, light-~U!f, massive; less anhydrite 
than above but still ver.r cornmon; green shale 
rare 



7720 - 77)0 

77)0 - 7740 

7740 - 7760 

7760 - 7770 
7770 - 7820 

7820 - 7850 

7850 - 7890 

7890 - 7900 

7900 - 7970 

7970 - 8040 

8040 - 8180 

8180 - 8)10 

8)10 - 8)50 
8350 - 8360 
8360 - 8430 

8u30 - 8510 

8510 - 8520 

8520 - 8540 

8540 - 8550 
8550 - 8560 
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Dolomite ::lnd an hy:iri o:.e; a lH ':.1'" of do lor.i te 
qui te sandy 
Dolomite, li5ht-bu.:f, rnas~i 'Ie ; very littl~ 
anhydrite; so~e dark-~rey and green shale 
Lioestone, buff, gra:1ullr; dol:Jnite as ahove; 
a little anhydrite 

7750-7760 much more anhydrite 

Unit III 

Limestone, cream, fairl] suear!; dolo~ite 
Dolomite, cream, sugar-.f; .a little ar.hydrite and 
green shale 

7810-7920 a littlP. p<'rosity 
Dolnmitp., buff, !inel:r-crysta1l1 .... , fairly por'JUS 

7830-7850 less porosity 

Un!.t I'l 

Limesto'le, cream, massive; much dolomite as ab'we 
7880-7890 braKn cr!stalline dolomite and green 

calcareous shale rare 
Limesto~e, cr~am, massive; a little green calcar
eous shal~ 
Linest0~e, li6ht-grey-buff, ~4ssive; a littl~ 
green calcareous shale 

7910-7920 a little crystalline ~u:f dolooite 
Limest~ne, cream, massive and cr~rstalline; a 
little dolomitic limestone and ~reen spale 
Dolomitic lime<;tone, bu.ff, crystall i.ne; lime
stone as above; &reen shale 

8060-8070 bryozoan 
8130-8140 dark-grey plicated shell fraement 
8160-8170 morc ~hal~. some ~rey 

'nO:'O!1Utlc i.ur.estone a-rd limestone, crean, to ~'f, 
massivet considerahle shale, green and gr~ 

8190-0310 less shale, now mostly green 

'Hinnipe~ [<'ormation 

Shale, green and black; considerable limest~ne 
Shale, ver.r dark-greenish-grey 
Shale, dark-green, splintery; a little brown 
splintery shale 
Shale, green splintery; much reddish-brown 
splintery shale 

8460-8470 light-green sandstone rare 
8480-8500 white medi~erained sandstone rare 

Shale as above; considerable rrore medium- to 
coarse-grained,white sandstone 
Shale as above; some white sandstone; large 
frosted rounded quartz grains quite common 
Shale as above; sandstone rare 
Shale, green splintery, a little brown shale; 
small amount of white sandstone, rather angular 



8560 - 8580 

8580 - 8590 

8590 - 8600 
8600 - 8630 

8630 - 8650 

8650 - 8660 

8660 - 8670 
8670 - 8680 

8680 - 8720 

8720 - 8740 

8740 - 8760 

8760 - 8780 

8780 - 8830 

8830 - 8850 
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Shale as above; soree colorless to light-buff, 
crystalline dolocite (less abundant 8570-8580) 
Shale as above; greyish-white, granular lL~estone 
fairly common 
Shale as above 
Shale as above; white sandstone and white limestone 
rare 

8620-8630 more sandstone and very little lime-
stone 

Shale as above; some limestone and a little sand
stone 
Shale as above; some rather coarse white sandstone 
and white limestone 
Shale as above; sandstone, somewhat conglomeratic 
Shale as above; coarse-grained, white sandstone 
fairly common, a little is glauconitic; large 
frosted quartz grains fair~ common 
Shale as above; sandstone and frosted quartz less 
common 

8710-8720 slightly more sandstone 
Shale, very dark-green and brown; very little sarrl
stone 
Shale, darlc, abundant fine- to medium-grained, 
white sandstone; a little limestone 
Shale, very dark-green to black and some brown; 
small amount of sandstone and limestone 
Shale as above; some glauconitic limestone and a 
little sandstone 

8790-8830 more glauconitic limestone 
8800-8830 same glauconitic sandstone 

PRECAMBRIAN 

Hard green glassy igneous material - amphibolite J 
much shale 
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