
TTIE STRATIGRAPHY OF TTTE ÏNTERIAKE

MANTTOBA

A Thesis .

Presented to

The Faculty of the Department of Geology

The UniversltY of Manitoba

GROUP (STTURTATÍ) TU

in partial fulfillment
the requirements for the degree

Master of Seience

of

by

Kenneth R. King

July 1964



.O,BSTRACT

CT1APTER ONE: TNTRODUCTTON

General Statement

Acknowled.gements

Prevlous Work

Method of Study

General Stratigraphy

CHAPTER TWO¡ ROCK TYPES AND TEXTUBES

Interpretation of Relict Textures

Rock Types

Dolomites

å. Crystalline Dolomite

8., Dolornites rsith Recognizable
Carbonate Textures

Sandstone

Shale

Evaporltes

CIIA.PTER TT{REE: STRATTGRAPHY OF TTÍE OUTCROP ABEA

ïntrod.uction

Southern (Interlake) å.rea

Northern (Grand Rapids - the Pas) Area

Beds eo¡rivalent to the:- Fisher Branch
Formation

Inwood Formation

Moose Lake Dolomite

CONTENTS
page

1

2

t+

6

B

10

13

13

r5

17

2L

2L

2?

24

26

27

3o

2,2



Atlkaneg Ðolomite

East Arn Dolomite

Cedar Lake Fornnation

CHAPTER FCUR¡ SUBSI]RFÀCE STRATTGRAPHY

ïntrod^uction

Strathclair Formation

Brandon Formation

Lower Member

Tlpper Member

Cedar Lake Formation

Subsurface - Surface Correlations

CHAPTER FIVE: ]NTERPRETIVE SÎRATIG1ìAPHY

General Remarks

Strathclair Formation

Brandon Formation - Lower Member

- Upper Member

Ced-ar Lake Fornation

Regional Sed imentation

Surunary of Geologic Events

33

3ir.

3B

t+Z

4z

t+Z

+9

5t

5z

55

CHAPTER STX¡ ECONOMIC POSSIB]L]TTES

Petroleum and Natural Gas

Gypsum

CHAPTER SE]IEN ¡ SUMMARY A.ND CONCTUSIONS

Summary

Conelusions

5e

5e

oJ

66

66

69

7z

77

79

81

B2



BTBLToGRAPHY g5

Ä,PPENDIX I I r¡lEtÏ, D¡.TA 89

APPENDTX II¡ ÐESCRIPTIONS 0F SEIECTED LITHOIOGIC
SECTTONS

lIell No. Well Na¡Te

13 Dome Pelican Lake 7 - 3Ll - 4 - 15 Wl

17 Sweetgrass .å.lta¡ront 2 - 35 - 5 - B
hi1

19 Souris Valley Ìrlarnez 5 - f3 - , -
22 ItfL

20 Calstan Hartney 16 - 33 - 5 - 24 fül

27 B.A. I'IiebeT-35- 7-I+hll
7f Dome .A.rrow River 12 - 10 - 1l+ - 25

W1

73 CEGO Springhill 13 - Lz - I5 - 16
!ü1

77 Dome Strathclair I - 3l+ - L6 - 2l
ld1

97 Grand Rapids L2 - 20 - 4Z - 1\ I,üI

100 Norand.a Mines Grace Lake 3 - g - 56
25 WL

98

LTST

Plate

100'

f. A.

r@2

OF

103

105

rov

B.

ff. a.

Cryptocrystalline, anhed.ral dolomlte with
scattered patches of microcrystalline
dolomite repres@nting original grains.

Gradation from microcrystalline to veryfine and f1nely erystalline dolonrite.

Spherical to subspherical shaped. pellets

ÏttUSTRATIONS

109

11r

113

tL'

LL1'

page

17

L9



between two intraclasts which are alsopelletal but have undergone some
recrystallization.
Spherical pellets in upper left corner
grading to more irregular shaped grains
probably gra,pestone.

Relict skeletal dolo¡nite; with crlnoid
cohmnal and shell debris in a crypto-
crystalline rnatrix.

Oolitic dolomite which has undergone
recrystallizatlon.
Base of Tnterlake Group in contact with
und.erlying Stonewall Fõrmation.

Stromatotitic d.evelopment in lloose Lake
Dolomite.

East Arm Dolonite containing V and. U.,
nonseqltential bed.s of subsurface. á'

Close-up of V marker bed"

B.

ITÏ. A.

ïv.

V. A.

B.

vf.

B.

Figure

1.

2.

3.

h.

Distribution of Interlake sed.iments in
Manitoba.

Comparison of nomenelature for the
ïnterlake Group.

Stratigraphic cross section fnterlake
Group, northern outcrop arear

Subsurfacê - surface correlations of
the Interlake Group.

Paleogeologic napr Strathclair Formation

Paleogeologic mapI Brandon Formation

Paleogeologie urâp r Ced.a.r Lake Formation

Diagrammatic, west - east stratigraphic
cross section

Diagrammatic, south - north strati-
graphlc eross sectlon

2Q

5.

6.

7.

B.

29

36

9.

37

J

7

+o

?)

62

o2

68

75

76



10.

11.

l.2.

13.

1t|..

L5.

16.

L7.

18.

19.

20.

Index ilâpr showing location of control-
poi.nts and typ.es of eontrol

Grain size ra.tio and isopach map of
the Strathclair Formation

Grain slze ratio and isopach map of
the lower member, Brandon Formation

Isopach map of the upper member,
Brandon Formation

ïsopach map of the Ced.a.r Lake Formation

Structure contour map on the Stoner¡¡all
Formation surface.

Strueture contour map on the Inter-
lake Group surface

Stratigraphic cross sectj-on A - Al

Stratigraphic cross section B - Bl

Stratigraphle cross sectlon C - Ct

Stratlgraphic cross seetion D - Dl

In Focket

In Pochet

In Pocket

Tn Pocket

fn Pocket

In Pocket

In Pocket

In Pocket

In Poeket

ïn Pocket

In Pocket



THE STRÀTIGRAPHY OF THE INTERTAKE

MAI{]TOBA

by

K. R. KING

ABSTRACT

The Interlake Group in ivlanitoba was examined in
detail, both in outcrop and. in the subsurface with correla-
tions established. betr¡reen them.

The outcrop area is described accord,ing to Stearn
(L956) with sone revisions suggested. The Fisher Branctr
Formation is not a recognizable unit and. the Cross take
Member of the Cedar Lake Fornatlon is not distlnctive.
several new sections at Grand Rapids and corehoLes 1n the
northern outcrop area contain thin sand and. shale bed.s which
can be correlated with extensive subsurface markers.

In the subsurface, the Interlake Group has been
subdivided by means of non-sequential marker bed.s, ü, U.,,
and V, The Lower Interlake has been subdivided iáto'tln6'
strathclair and Brandon Formations. The use of the outerop
na¡ne; ced.ar Lake Formation is extended to apply to the MiddleInterlake. .4.11 f'ormations are essentlaffy Aõfômite, but
through. interpretation of rel-ict textures, establisirment of
sedimentary_pattern, notably reef dlstribution, has beenattained. Some reefs have consid.erable d.imensíon and.
affected sed,imentatlon wlthin the formation in which they
oceur and in some lnstances, in the overlying formation.

Favourable sites for the aceumulation of hydro-
earbons are ln porous zones and trapped at the pre-lti¿¿te
Devonian unconformity.
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THE STRATIGRAPHY OF TTTE INTERLå.KE GROUP (STIUNT¿N) IN

MAN]TOBA

K. R. KING

CHAPTER ONE¡

General Statenent

In the recent years stratigraphie studies of the

fnterlake Group of Silurian ,age have been undertaken j-n both

the surface and subsurface. Although exposure is linlted, a

stratigraphic picture has been established for the Manitoba

outerop be1t. the Interlake in the subsurface has been des-

cribed. briefly in studies rrhlch were coneerned wlth the

Lower Paleozoic as a whole n wlth more speclfic røorks

performed in North Dalcota and Saskatchewan. A problen eon-

fronted by aLl subsurface workers 1s an aceurate eorrelatlon
with the outcrop área. This is due to a lack of detailed

work in the subsurfaee and. the scarclty of outcrop and. good

sections at the surface.

It is the purpose of thls thesis to establish

surfaee-subsurface correlations by a detailed, examination of
both areasr âs well as to reconstruct the sedinentary

pattern of the Interlake Group.

Correlations as present,ed are based on lithology
and the character of electrie logs. Because of the good.

detailed faunal lists provided by prevlous workers (nailIi_e

lgrL, Stearn L956, Brindle 1960), paleontology is mentioned

ÏNÎRODUCTION
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only r*here it is felt that the lnformation is new and

alds i-nterpretatlon.

Ninety-elght wel1s reaeh the Interlake Group in
the subsurface of which 8/ penetrate the entire interval.
cores are scänce, rrith only 1l wetls having been cored in
part. t{elI cuttlngs and electric logs are avairable for
most wells. The well eontrol is most extensive in the

south central portlon of the province, decreasing slightly
to the west and is very sparse in the north. The locations
of these wel1s in addition to the areas referred to fron
the outerop porti.on of this thesis are in figure 1 and.

ind"ex map (figure l-O 1n pocket).
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to Professor E. r. Leith of the university of Manltoba,

under rnrhose supervislon and. guld.ance this thesls was
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The author is also indebted to Manltoba ilydro,
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Grand. Rapid.s powerdan construction slte, and. to Mr. t.
taChançe of T[.G. Aeres and. Co., for guidance while at the

site.

Prsvi.ous Tfork

Tyrrell (l..8927 rras the first to consider in some

detail the Silurian rocks in Manitoba and he gave an

excellent account of the rocks in the Grand Rapids area,

and on the east shore of take Winnipegosis. lrlhiteaves

(1906) assigned a !Íiddle Sllurlan (Nlagaran) age to the

rocks in these areas.

Kindle (1914) proposed. the name Stonewa1l For-

roatlon for the sllurlan stnata at the stonewall quarries

and. ln the Tnterlake âTeâ¡ IIe established two faunal zones;

the lower, vlrel+na decugFata¡ and. the upper, LepeLÈl-Lia

his_fng_er,L. IIe placed the gypsitm deposits at Gypsumville

betrueen these two zones. corlections of fosslls from the

ced.ar Lake and Grand Rapids area krere d.escribed by Klndle
(LgLn.

Bai1lle (L951) believed. that the Sj.Iurian rocks

were nore extensive and proposed the name rnterlake Group

for the strata between the Ashern and. stony Mountain For-
mations. This was subdivided. into flve 11*frologic unlts
(designated by letters) and five corresponding biostrati-
graphic units. The lower 6o to 70 feet were designated. as

unit ^å., (analogous to the Stonewall formation) and. were

consj-dered to be Lower Silurian in age Ïríth renaining



5-

overlying units as Mlddle Silurian.
A new subdivislon of the outcrop portion of the

Interlake nas d.eveloped by Stearn (L956). In add.ition,

he removed. the Stonewall Fornation from the Interlake
Group presenting faunal evid.ence that it was'Ordovlcian

ln age (Stearn L95Ð.

The subsurface r¡Ias totally lgnored untll Kerr in
191+9 gave an aceount as it was known at that time. With

the advent of nore oil and helir-rm exploratlonr.particularl-y
betr¡¡een lgro and 1958, considerably nore lnfornation becarne

available for study.

andriehuk (L95Ð, in a study of the Lower paleozoics

in southern Manj-toba, placed the stoner,¡a1l in the rnterrake,
and divided the latter into an upper and lower unit. This

subdivision was based on grain size of the dolonite r¿lth the

lor,¡er unit belng finer gralned than the upper and. the eontaet

between them regarded as a faej.es bor:nd.ary.

rn a reglonal stud.y comprising the Lower paleozoics

of the tdilllston Basin, Porter and Fuller (IglÐ, eonsid.ered,

the stonewall as a separate formation and subdivided" the

Tnterlake Group into three para-time-rock un1ts, Lower,

Mid.dle and upper on the basls of non-sequential bed.s.l The

units chosen were the sarne as presented. by the saskatchewan

1. The terrn tlggo-.gglrential bedslr was lntroduced by porter
and Fuller (1959 p.16O) to denote key bed.s which rebtect anlnterruptlon of sedinrentation. rn this sense the key bed.sare not rfln sequencerN when eonsidered in reration to- thethlck suceession of d.olomites. The horlzons are util1zed. aspara-ti.me-rock markers .
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Geologlca1 Soclety (1958) with the respectlve nalnes¡ Rupert

Beds, Ilanson Beds¡ and Risser Bed.sn

Two ad"dlt1onal studies, although outside the area

eoneerned, but of lmmedlate lnterest, have been perforned.

fn $askatchewan, Chernoff (1961) described the lithology of
the Interla-ke Group on a three-fold. subdivision using clastie
narker bedso In North Dakota, Carlson and. Eastwood (L962)

assigned formatj.onal status to the Interlake and eorrelated

the units of Porter ar¡d Fuller in the subsurface.

Comparison of the varlous terminologies d.eveloped.

for both the surface and subsurfaee 1s presented in figure 2.

Methocl_o_f S-tudy

In order to establish the varlous rock types and.

textures to be expeeted. r¡¡ithin the Interlake Group, samples

were eollected from sections in the Interlake region and. the

Grand. Raplds - Cedar take area. In the latter reglon,

partleular attention r,ras given to new seetions exBosed

during construction of the Manitoba lfydro powerdan at Grand

Raplds. The stratigraphy as developed by previous workerS

was then exanined. 1n the light of the new informatlon avail-
able. Sa.rnples gathered. were exa"mlned. in respect to texture

and composition by means of thin sections, polished and

etehed seetlons.

Once fa^n1liar with the petrography of these rocks,

an exemination of the well data was undertaken. Due to the
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scarcity of cored. intervals, lithologic deseriptions are

mainly on well cuttings. The exa:nination of these cuttings
was done with reservation and where mixing or caving was

evident, the portlon affected or in some cases all the

lÍthology of the well was dlsregard-ed. Electric logs were

eombined with the llthology and. the group was then sub-

divided accord.ing to promlnent deflections of the eurves

on either the sP Log or the garnma ray 1og. l¡felrs havi-ng no

electrle logs could rBt be subd.ivided. in this manner and. 1n

these only a general picture of the stratigraphy could be

obt,ained.

The classificatlon of the dolomltes in the rnter-
lake Group is based upon crystal slze and shape, and

reeognlzabLe reliet textures. The problems faeed in this
elassifieation and its interpretation are given in chapter

two.

Vari-ous types of maps and eross sections $rere

prepared to resolve correratlons and- to construct the

sedimentary patterno

General Stratigraphy

The rocks of the Interlake Group extend from the

arcuate outcrop belt in Manitoba (figure 1 ) into the

I¡filliston Basin whose center lies in northwestern North

Dakota. The predominant lithorogy is dolomite, rarely
calcareous with thin non-sequential shale and sand EüÊfrF.e_rs¡,t.

rt is uneonformably overlain by the early Middre Devoni.an
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å.shern Format,ion and confornrably overlies the stonewall
Formatlon, whose age once considered to be upper Ordovician

has been extended. into the Lower silurian (Brind,le 1960).

Fossils col-lected from the outcrop area. have indicated a

definite Midd.le Silurian (Nia.garan) age for most of the
grou.p. Porter and Fuller (L959 p. lBO) state there is a

scarcity of evidence for a large faunal break and the lack
cf: an angular urìeonformity betr'¡een the stonewall and Lower

rnterlake. They believed there was no d.efinite evidence for
the la.rge ttg¿ptt representative of Lower sirurian time as

presented by Stearn (o956). They eonsider the lowermost

part of the rnterlake Group to be Lower silurian in age.

Thus by making the stonewall younger, and. the rnterlake
older, a hiatus of eonsid-erable magnitude has been erased.

and replaced by a tine break more concordant to the inter-
pretation of regional sedimentation and. tectonics.

The dolomites reflect an origlnal carbonate shelf
lithotope. Non-sequentia"l beds are found. in these d"olonrites

and these thin marker beds represent a break in carbonate

sedimentation.
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CTTAPTER TWO: ROCK TYPES AND TEXTURES

InþerpretaLlon of Relict Textureg

In order to attempt a reconstrtrction of the

environment of deposition for the varlous units, it was

necessary to interpret original carbonate textures in
regard. to dolomitizatlon process€s¡ In some instanees this
îras easily done as some rocks, although eonsisting entirely
of dolomite have their original textures preserved..

Grain type in part d.etermlnes texture, with the
grains classified as elther skeletal or non-skeletal. The

ratter group includes pellets, grapestone, mud aggregates

and oolites. Descrlptlons of these grains are given by

rlling (l9l+), Cloud (L962), and. purdy (1963a).

I{owever¡ Purdy (1963b), ind.icated that all non-

skeletal grains and some skeletal grains are easily capable

of recrystallization j-nto cryptocrystalline carbonate. Any

grains whlch have attained thls state can only be identifiecl
by externar form¡ and frequently grains of different origins
have the saae shape. The effect of dolomitization processes

are then added. Grain shape and texture can persist, although

identification of individuaL grains beeones impossible.

rn eonsidering dolomite development in respect to
original limestone textures, Thomas (L962) believes that the
processes are strongly controlled by the pressure of fluids
in lntergranurar porosity or by carbonate mud material that
had a high fruid content. TIe indicated that dolomite



11 -

preferentially occurs in open pores or in matrix material
that surrounds large skeletal or nrofr-skel-etal grains I with
the larger gralns the last to be dolomitized. Thomas also

stated that it is posslble to designate the original nature

of the carbonate. A cryptocrystalline - noicrocrystalline

dolomite of anhedral grains 1s interpreted as d.erlved from

a carbonate mud" nhereas nore porous granular material will
give rlse to a subhedral or rhombic dolomite wlth inter-
erystalllne porosity.

Drummond (1963) suggested that original earbonate

grain sj-zes should be partially determinable up to fairly
intensive stages of dolomitization. By these stages of
dolomitization, the dolomite crystals will bear a d.irect
relatlonship to original grain size. Thus original aphanitic
rocks remain aphanitic and coarse grained rocks remain

coarsely crystallineo

Crlteria for similar reasoning i.s found. within the

dolomites of the Interlake Group and the evidence is for
dolomitization to be a penecontemporaneous replacement process

(Fairbridee L957) , with each grain replaced. ind.ividually from

magnesium-rieh pore fluids. The smaller carbonate gralns

because of their larger relative surface area- will be more

readily replaced. rf nunerous sna1l gralns are present in a

single area, then d.olomite replacement should be a simultaneous

process resultlng in a very flne gralned mosaic of inter-
locking arùredral erystals. Because of lnterference from

adjacent grainsr the dolomite crystal cannot assuroe 1ts true
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crystallographlc shape. This constrictlon generally results
in the grains of a lime mud assuming an anhedral shaper or at
best , subhed.ral.

Coarser grained, poorly sorted original carbonate

sedlments are accompanied by larger pore spaces and. sub-

sequently less restrietion on the d.evelopment of dolonite
crystals. Since the grains are larger, replacement pro-

cesses will operate at a slower rate resurting in the occur-
rence of a fine to coarse crystalline dolonite (depend.ing on

the original graln size) with I -.; euhedral crystals.
Original grain size in conjunction ïr:ith porosity

are consldered to be the factors resulting in the relict
textures preserved in the dolomites. I{owever, several
probrems listed below are involved in the interpretation of
relict' textures;

1. rf l1me mud r¡ras considerably, more abundant than grains,
the grains tend. to become obliterated in the recryst-
allization process. This is especially prevarent in
the ease of very small grains such as pellets.

2. One cannot determine if the er¡ltocrystalrine dolomite

in the interstices between relict skeletal grai-ns

represents l1me nud or sparly calcite eement.

3. The development of eukred.ral dolomite crystals ln relict
skeletal grains often distorts the original grain shape.

4. The recrystallization process may be affected hy

pressures resultlng in a false crystal development.

5" One cannot reeognize primary dolomite (if it does

occur).



Rgek Types

Dolomites

The major rock type of the Interl-alte Group is
dolomite. The dolomite is rarely calcitic and occasionally

contains terrigenous material. They are subdivided lnto two

maJor groups! An 1n which relict textures are recognizable

and B which consists of crystalline dolomite, Grains of both

.types are sized. according to Leighton and Pendexter (Lg62)\

and determined. by visual inspection.
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.A* Crystalline Dol-omites

L" Cryptocrystalline-lrficrocrystalline Dolonite

The texture consists of a mosaic of anÏred.ral inter-
locking dolornite erystals less than .06 roillimeters in size.
Atthough it is difficult to identify grains less than .ool+

mirlineters (maxinum grain size of cryptocrystarline d.oromite),

with a binocular microscope, it is believed that compact,

featureless r lithographic d"olomites can be placed with êss1lr-

ance in this class. luiost dolomltes have a range in grain size

from eryptocrystalline to microcrystalllne and may exhibit
coarsely microerystalline grains in a cryptocrystalline ground.-

mass (Plate T A). Thls texture probably formed from pellets
or very fine skeletal grains in a lime mud o

1, Grain slze elassiflcation given in appendix.



Grain shape is usually anhred.ral although in wholly
microerystalline dolomltes a large proportlon may have a

subhedral form.

The grain slze and. texture represents an original
lime mud or possible pe1letal texture indicatlve of quiet

røater and a low energy environment. Stronatolitlc strueture
roas noted on the weathered. surface of some cryptocrystalline
dolomites. Envlronmental implications are sfunilar as these

organisms were restricted to protected shallow rnrater âreâsr

2. Very flne - Finely Crystalline Dolomite

T-he grain size of the dolomite crystals of this
group ranges from .06 to .25 mj.Llrimeters with .I2 milli-
meters being the dividing polnt between very flne and fine
grained. This group may contain finer or coarser material.
rt is usually assoclated. v¡ith good intercrysta.lline porosity.

This texture probably represents origlnal very flne
to fine gralned skeletal material or grapestone. A high
porosity should signify a lack of orÍginal raatrix materlal.
The texture implies deposition in slightly agitated water
(Plr:nley et al. Lg62) .

3. Medir:m - Very Coarsely Crystallíne Dolonite

The grain slze of the d.olomite exceeds .2j mil'Li--

meters but is less than 2 millimeters. The shape of the

crystals is generally subhedral to euhed.ral. Good inter-
crystalline and \ruggy porosity is nornally associated with
this group. The original nature of the skeletal debris can

often be reeognized.

14-



This group is interpreted as representing original
skeletal material of comparable size. Tt is associated, rçith

reefal or other deposits formed. in moderately or strongly
agitated water"

.8. Dolomites with Recognizable Carbonate Textures

1. Reli-ct Skeletal Dolomites

This texture consists of grains of cryptoerystal-
line dolomiter very fine to coarse in size and exhibiting
all degrees of roundlng. The majorlty of the grains are

presumed. to have been d.erived from organis[rsr some grains

nay be recognizable by their characteristj-c shape sueh as

the braehlopods valves and crinoid columnals as illustrated.
in plate III '4. The sorting index is variable and the

gralns may occu.r in a cryptoerystalline matrix or be

aceompanied by excellent intergranular poroslty.

The texture and distribution of the skeletal
grains is best observed in outcrop. They occu.r in th-in to
thick beds and" are associated with organlsms in the reef
lithosome or as thin lnterbeds in the cryptocrystatline dolo-
mites: of the quiet water environnent.

2. Relict Pelletal Dolomi.tes

The pellets occur as silt to very fine grained.,

round.r spherical to ovoid gralns r^rith a high sorting index.
They occur in a cryptocrystalline matrix. .plate Il.A.
illustrates well sorted. pellets between two intraelasts.
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This texture is rarely recognizabLe 1n well cuttlngs.

3. Rel-ict Grapestone Ðolomites

In only a few instances was this texture recog-

nlzed r^rith any certainty. Figure B on plate rr ill-ustrates
elongate and irregular shaped grains varying from subangular

to subrounded in form, The irregular form and. several

surface ind.entations suggests the original composite nature
of the grains.

4. Relict fntraclastic Dolomites

The ternr intraclast is used hgrq as defined by Folk
(L959, 1962) to descrlbe trfragments of penecontenporaneous

carbonate sediment that have been eroded from adjoining parts

of the sea bottom and redeposited. to form a new sedlmento...rr.

Large tabular angular fragments of dolomite which

contrast to the enelosj-ng texture are obvious intracrasts.
They generally parallel the bedding and. may attain a length
of several centimetêrs¡ The largest are composed of crypto-
crystalline dolomite and their association with stromato-
poroids suggest they have been torn from these organisms by

1¡Iave action' Other intraclasts contain textures whlch lndicate
they have form penecontempoianeously. This type is illustra-
ted in Plate rr A where pellets can be id"entified within the

intraclasts as well as in the enclosing ground.masso

l,'Iith small intracl-asts, a problen oceurs in their
recognition. They exist as cryptocrystalline grains similar
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Èo grapestone or skeletar nateri,al. Their taburar shape

is the only atd to their ldentification but this is a wealc

criterlon.
5, Relict ool1t1e Dolomites

rhe oolites range in slze from medir¡n to coarse
grained, wlth nlnor fine grained materlaL and are easiry
recognlzed by their spherieal, sometlmes ovold. shape. Their
normaL oecurrenee Ís in dlstinet bed,s arthough they may be

assoclated with a portlon of the reLict skeletar naterlal
in some areas. A thln seetion of the oolite (Flate III B)

reveals a er¡ptoerysta3.lj.ne eore surcound.ed by a d,arker

outer shell. The orlglnal oolitie lamlnations have been

obllterated.. The larger oolltes appear to have incorporated
severaL other ooli.tes in their formation.

L7-

Sand.stone

Only a few thin beds of sand.stone are present r¡"ith1n

the rntertake Group. The lowest, marking the contact wlth the
underrylng stonewall formatlon and the bed. seBarating the
Lower alrd Mlddle InterLatre are d.escrlbed. in the d.iscussion of
the Grand Raplds area in Chapter three. Å third sand bed. oceurs
at the top of the Mldd,re rnterlake ar¡d lras eored in Robert
Moore IrIo. I (h)f. Several beds in the torser Interlake contaln
dlsseninated. quarÈz sand.

1. The nr¡nber followlng the weLlwell on the index nãp (Flgure
nane refers to positlon of the
1O in pseket).
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PTATE I

A. Cryptocrystalliae anhed.raL dolomlte with seattered,

patches of microcrystalline dolomite representing

original grains. One skeletal grain present. (xZJ¡

Mlddle of Cedar Lake Formatlon - Anchor Polnt section.

B. Gradatlon frorn mierocrystállfhe "to.very fÍne and. finely
{+,

crystalline d.olonite. (x31) Lower, member Tnwood,

Formation - Grand. Rapids
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Ftåra rr.

A. Spherical to su'ospherieal shaped" pellets beti¡¡een tr,¡o

intracl-asts ¡¡¡hieh are also pell.etal but have und.ergone

'sorûe recrystalLtr.at"Law* {x!A} TJpper member, Inr,rood

Formatíon - G::and Ra-r:l"ds*

Bo Spherical pellets Ín upper left eÕrner

eoarser, more irregular shaped grains t
(x5o) Upper member, Inwood" Formatlon -

tu':
'iÉ' *W¿t

grad^1ng into
probably grapestone.

Grand. RapÍds"
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pt;Âüffi rïr

4." Rel"ict skeletal dolomite; wi-th erinoid

debrís in a cryptocrystalline matrÍx,

flast Arrn Dolam^rtæ * Srand lTapåds

B. Oolitic d.olomite rrrhieh

The larges'b oolite is
oolites, (x?j) lnwood

Interlake area,

colr¿mnal and shell
(x5o) Lower part

has undergone recrysta.llization"

a composite of several smaller

Forinatíon, Poplarfield qllarry -
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Shale

Thin shale layers occur throughout the lower part
of the rnterlake Group. Many of these are exposed, at Grand

Rapids. They may be persistent horizons, lateral equivalents
of sand.stone beds, or 1oeal lagoonal deposits associated with
reefs or carbonate shoals. Their colour varies from light
greyish green to reddish broi,nn.

The most significant shale occurrence is in souris
Valley 'Î¡,larnez 5-:-3 (f9) where Zj feet of slightly gypsiferous

shale 1s present. This deposlt is d-eseribed in greater detaj-I
in chapter four.

Evaporites

Beds of gyps'rn and arrhyd.rite . occur sporadically
throughout the rnterlake Groupe but they do not form any

significant deposits. + six ineh anhyd.rite bed. occu.rs four
feet above the j/il.gæ zone in Dome Arrow River 12-to (Tr).
rt has replaced. parts of adjacent beds of dolomite resulting
in highry irregular contacts. The vugs and pores at the

eroslon surface underlying the Ashern Formation are generally
filled with pink gypsum.

a. feature noted in samples from part of t,he Grand

Rapids outcrop area is the replacement of some coarse skeletal
gralns by anhydrite. rn addition, films of anhydrite have

formed around. other skeletal grains and eonstitute a consider-
able part of the matrix. These repraced. grains are probably

a part of the seepage reflux'l'on: process of dolomitization as



described by Adams and Rhodes (1960). The presence of salt
hopper impressions in parts of the outcrop section indicate
at least local high salinlties. rn cores, selenlte often
occurs as secondary fillings of the vugs and fractures.

The gypsum - anhydrite deposits at Gypsumville

although occurring within the outcrop belt of the rnterlake
Group, are of questionable age. Thls uncertainty is due to
the lack of contact relationships with enclosing stra.ta and

is further eomplicated by the occurrence of precanbrian

inliers within and adjacent to the depositn Cole (1913)

stated that trthe gypsua deposits lie on the top of the

s1luria.n or among the lower beds of the Devonian.rr Kindle
(1914) placed the gypslrsr bed,s in the silurian between the

Virgiana and Leperditia zones. Baillie (L95Ð suggested. a

number of possibre ages, one of r,qhich rcas a correlatlon with
the Jurassic Amaranth deposits. Bannatyne (LgíÐ summarized.

the geology of the Gypsumville deposit and. diseussed. the

controversy concernlng the age of th.e deposit. He stated that
although evldence is lacking for a definite âgêr a sirurian
age is the most reasonable because of presence of anhydrite

in the Silurian in several r¡¡ells in the general ârêâo

If a Silurian age is correct, there are several
times within the Interlake when condltions hrere favourable

for the deposition of evaporites, The d.eposit is discussed

further in ghapter 6 after examining the reglonal sedimenta-

tion of the ârêâ¡
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CHAPTER THREES STRÀTTGRAPHY OF THE OIITCROP AREA

TrILrsduction

the outcrop belt of the Interlake Group in
Manitoba ean be separated. into tr'¡o areas (Figure I ). The

southern or Interlake area conrprises the area between Lake

Winnlpeg and. take Manitoba, and the northern outcrop area is
between Grand Rapids and lhe Pas. The two regions are

separated by an extensive area of swaiåpy ground and glacial
drift.

Previously, Baillie (1951) and Stearn (Lg56) had

d.escrlbed the most significant sections of both areas. Stearn

has provided the nore d.etailed subdivision of the outerop

area, establishing six formations. It will be shorum later
that these fornrations have little correspondence to the units
established. in the subsurface. Jn outcrop however, most of

Stearnr s formations are recognizable and can be traced. over

considerable distances. This is especially true in the

norfhern area rrhere erposure is more continuous.

New sectlons have been deseribed aecording to Stearn
(L956). However, the new information d.ld not valid.ate the

existence of the Fisher Branch Fornation or the Cross Lake

Member. Consequently, it is suggested that the names be

removed frorn the stratigraphic nomenclature for the outcrop

area. Bed.s consid.ered equivalent to those two unlts are

described separately for the sake of eomparlson.
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Soglhern (Integ,lakç )--êr" ea

One of the best exposures in the southern area is
at the ïnwsod quarry which Stearn (L956) d.esi-gnated. as belng

representative of the lower member of his Inwood. Formation.

The upper ten feet consist of cryptocrystalline and micro-

crystalline dolomite, thin to nedium bedded and containing

abund.ant stromatolites. The terture of the lower fifteen
feet varies, grading laterally fron stromatolites into
skeletal materlal. Organlsms such as brachiopod.s and corals

are present and presr:mably contrlbuted to the skeletal debris

although crlnoid columnals are the only identifiable,grains.
Thin tabular intraclasts of eryptocrystalline dolomite occur

in the proximity of several stromatolltes. The lov¡er unj-t

contains irregular pockets and thin bands of reddish bror¡¡n

shale, in part flecked. with light green patches. Associated

with the shale is a minor arnount of fine quartz sand and

various sized. grains of doloraite. These shales are of only

loea1 extent and. are not eorrelatable to the non-sequential

beds of the subsurfaee" .û. test pit north of the village of
Broad Valley contains a similar sequence of beds and Baillie
(J95Ð stated they can be correlated to the Inwood sectiono

The thiekest seetion, 9.8 feet, of the eoarsely

fragrnental upper rnwood Member described by stearn (L956 p. zz)

is located near the village of Sandridge. This sectlon was

not exa^mined by the author. The oolític bed exposed in a

small quarry near Poplarfield is placed in the same unit.
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The oolites range in size from one to two millimeters j-n

diameter and are overlain by a three foot bed of micro-

erystalline dolomite

The type section for the Fisher Braneh Formation,

the loi,¡est formation in Stearnrs subd.ivisionr is on a low

wood.ed. rld.ge northwest of the village of the same na^rneo

Establishrnent of these beds as a separate formation hras

mainly on the basis of paleontology (Stearn Ig56 p. L6)

although he believed that it could be recognized. lithologically
as l.¡ell. The section consists of mieroerystalline to very

finely crystallj-ne dolomite contai-ning abundant brachiopod.s

and. corals. However, due to the very poor exposure there are

no features evident to distinguish this section from the beds

in lower part of the Inruood qilarry. The ind-ex brachiopod.

Iir&þna d.ecussata has been recovered from the base of the

fnterlake 1n the subsurface. Thus the presence of Vj.:Lgþna

decussq.ta is the only ind.ication that the section i.s in the

basal bed,s of the fnterleke. No distinctive lithologic
features were recogniza.ble at the poorly exposed type sectlon

or elsevrhere in the outcrop ârêâ.r The beds are considered

unrecognizable as a formation"

The only other sections of significance in the

southern area are close to the east shore of Lake Ma.nitoba

and. located within the Cedar Lake Formation of Stearn$. A

test pit $ miles northwest of Spearhill exposes the ürrcorr-

formable contact betrueen the rnterlake Group and the overlying



red brown shales of the Àshern Formation. Ilere the Cedar

Lake Fornatlon contains an organlc lens composed of

irregularly shaped vertical pillars firmly cemented together.

The flanking beds are composed of very fine to finely cry-

stalline dolomite wlth some evidence of skeletal naterial
presumably derived. from the lens. Thi.s section is d.escribed

1n greater detail by Baillie (LglL) o

The qltarry at Lundar exposes ?È feet of a reef

complex. Porous \ruggy d.olonite grades lateral-ly into crypto-

crystalline dolomj-te. Patches and thin lrregular beds of

fine to very coarse skeletal debris oeeur with a close

relationship to the erystalllne dolonites. Numerous favositid
corals, stromatoporoids and r¡ravy bands of St-Lgeatactis- - like
material form most of the organic framework and. sed.iment

binding agents of the reef. Pockets of reddish brown shale

oecur sporadlcalty and. probably represent local. lagoonal

eondj-tions. Low poorly exposed outcrops near the vlllage of

Falrford show similar textures to those.present in the Lundar

section and probably represent a reef.
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Northern LGfqFd Eapjds -. Tþe- Pa-s.)- å,req

Stearn (L9r6), established. the stratigraphy of this
area from outcrop along the shores of the nrrmerous lakes as

well as on the Saskateher/ü'an River. During L96Z and 1p61,

coreholes rüere dril]-ed at several locations 1n this area.

Specifically they include several deep test holes at Grand.

Rapids and 50 foot test holes at Easterville and Moose Lake
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settlements. The Grace Lake hole near The Pas was drilled
through the Paleozoics by a mlning firn for the purpose of

testing the Precambrian basernent. Constructlon of Manitoba

Hyd.rors powerda.m at Grand Rapld.s resulted in several nern¡

seetions exposed at, ttris 1oeality. The new information 1s

d"iseussed in regard to Stearnts (L956) subdivislons, with

correlation to the subsurface presented ln the following

ehapter.

Beds Equivalent To The Fisher Branch Formation

An exa^nination of the fourteen feet of the Grand

Rapid.s section indicated by Stearn to be Fisher Branch was

performed. The upper part ls very fossiliferous, with Gonr-

plete brachiopod.s (including Vireiaee) and solitary corals

and associated with very coarse skeletal debris, The lower

part 1s aphanitic and thick bedded in outcrop, but r,qhen

examined c1ose14 contains subrounded to rou-nd r^1e11 sorted

gra.ins of cryptocrystalline dolomite. Slze ranges from silt
to nedium grained with a lesser amount of very coarse material
of apparent skeletal origin.

The lower contact of therrFisher Brarrchtr is described

by Stearn (1956 p. 18) as sharply overlylng the conglomeratic

upper Stonewall. 0n1y one deseription of the contact is pro-

vided by stearn. This is on the south shore of Moose Lake

where a thin red arenaceorJs shale marks the base of the rnter-
lake Group. The same bed. is present in the powerhouse



excavation at Grand Rapids and consists of 18 inches of

light greenish grey arenaceous dolomlte and shale IyJ-trg LTÈ

feet belor^r the Yirgiana d.ecuspata bed." Jt occurs in all
d.rill holes of the aïea and. 1ts persistence has'led- to the

use of it as a datum plane for engineering purposes" (Rettie

and. Patterson, L96Ð, In the Norand.a Grace Lake (100), the. .

same bed- is two feet thick and. l-ies fourteen feet below the

virgiana bed" a reddish broi^rn and light green argiltaceous

silty dolomite constltutes the upper foot grading into a dolo-

mite conglomerate r^¡ith irregular pebbles up io * inch in dia-
meter set 1n an argillaceou.s matrix. The bottom two inehes

are shale containing medium grainecl doLomite sand and. mlnor

fine grained. rounded qu.art,z sand. It sharply overlies a

r,rrhite cryptocrystalline dolomite.

An analysis of this bed at Grand Raplds indicates
the sand grains to consist of d.olomite, quartz, and a small

su-ite of heavy minerals. The dolomi't,e grains are subround.ed

and concentrated mainly in the coarse and medium grained.

fractions. The quartz grains are of tivo distlnct origins.
The most prominent qtartz grains are well rounded- and occur

in the coarse fraction with additional- grains being fine to
medium grained, angular, and j-n part eontain biotite inclusions"
The latter size fraction eontains microcline and the heary

mineral suite of magnetitel garnet, and olivine. All grains

are angular and the heavy minerals and" microcu-ne comprise

approximately two percent of the very fine to medium grained

fraetion.
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PLATE IV

Interlake

Group

stonewall

Formation

Base of Interlake Group in contact with underlying stonewall

Formation. Manitoba Hydro Powerhouse excavation, Grand

Rapidso
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Inwood Formation

As in the Southern area, Stearn :.956) subdivided

the Tnwood. Formation into two members for the Grand Rapids

a?ea. The geologic map aecompanying his memoir shows no

Tnwood. rocks in The Pas - Moose Lake area and stearn gives no

details as to the disappearance of this unit.
1. Lower Member

At Grand Rapidsz Stearn (L956) described the lower

member as consisting of l0 feet of greylsh-yellow caleitlc
dolomite with a high arglllaceous content. These are the beds

designated as Unit C by Bail-lie (Ig5D: arld were described. as

containlng streaks and patches of coarse silt and. very flne
sand wlth isolated round frosted quartz grains.

An examination of the same interval by the author

coreholes not far from the outcropr revealed the member toin
be only slightly argillaceou.s, contai.ning no silt or
grains, and having a general chatky appearance. It
of cryptocrystalline and mlcrocrystalline light buff
with patehes of very finely erystalline clear doromite.

Generally, the nember has good intercrystalllne and. ruggy
poroslty. Perhaps part of the fea-tures d"escribed at outcrop

are due to extreme weathering , poor exposure and misinterpre-
tation"

rn core, the upper two feet of this member are very
light grey microcrystall-ine dolomite containing silt sized. to
fine grained cryptocrystalline grains of possible pellet
origin. This in turn is overlain by a two foot bed of

quartz

consi.sts

dolonite
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arenaeeous dolomite which marks the upper contact of this
member. The quartz sand is subrounded, medium to coarse

grained and inereases in abundanee toward.s the top of the bed.

i. thln arenaeeolrs band at the base of the bed is deposited on

a sl1ghtly undulating surface and is assocla.ted with tabular
and subrounded fragments of dolomite. This bed is the same

as recorded by Bail]le (lrglL) as narking the upper limit of
his Unit C.

2. Upper Member

The upper member as described by Stearn (L956) t
consists of fragmental d.olomite r^r1th 12 feet of bed,s recorded

at the Grand Rapids section. Baillie (Lgí]-.) plaéed the same

beds at the base of his unit D and descrlbed the finety frag-
mented. dolomite as composed largely of eonrminuted fossil
fragments.

rn adjaeent coreholes, equivalent beds have partings
and. pockets of pale green clay. Round.ed. grai-ns of crypto-
crystalline dolomlte rainge from silt sized to occasionally
medium grained. The larger grains are usually subangular and.

exhibit a mottled pattern which may represent original skele-
tal fragments or lithic fragnents attacked by organisms.

Numerous whole and disartieulate braehiopods oceur with these
grains.

Stearn (L956) d.eseribed the upper eontact of the
member as gradational ¡,rith the overlying Moose Lake Dolomite
but established the contact as the uppernost oceu.rrence of
fragmental dolomite. Baillle (LgíL) also record.ed. th:is



transÍtlon from fragnental doLomite into dense cryptoerystal-

1lne d,olomlte. Thls grad.ation may be observed in eore but is ee

eertainly not dlstlnetÍ-ve, as fragmental beds are also present

within the Moose Lake Dolomite.

Moose take Dolonite

Stearn (L956) proposed. the na.me Moose Lalce Dolonlte

for the very fine graÍ.ned and d.omfnantly stronatolltic bed.s

overlying the Inwood Formatlon and. underlylng the Atikameg

Dolonite. In outcrop at Grand Rapid.s, the beds attaln a
thlckness of 23 feet and strsmatolltes were oüserved only in
the upper fen feet. Thls sane interval was described by

Ball1le (.JgrL) and included in his ÏInit Ð.

The d.olomite consj.sts of silt sized. to fine grained

eryptoerystalllne d.olomlte gralns brlth shapes verylng from

spheri.cal to ovold and. suggestlve of a¡r origlnal pelletal
texture. Several eri-noid. colnnnals and snaLl brachiopod.s 1n

varlous stagcs of d.estruction are present. Congtr¡cous stronat-
oltÈ1e structr¡re ls present in tl,¡e upper part of the fornatlon.
A láfee srab broken frsm these beds i.n Erarryiag shows the

relatlonshlp of the stronatolltes (paate va). rhis type Ís
consid.ered to be the sane as LLH-C of Logan et aI. (196lr) r

and. is eharacterlstlc of intertidal mud flat enviror¡nents 1n

:_ . protected loeatlons of re-entrant bays r æd behlnd barriêp

lsLaads and. rid.ges. Hopper-shaped ealt inpresslons occur

within the formatlon.
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. rn core from Grand Rapids, a two foot bed of dolo-
mite bre.ecia overlies the stromatolitie beds. The fragments

are angular, oecasionally subround.ed and. up to seven centi-
meters. in dianeter with smaller dolomite fragments contribut-
ing to the matrix. smal1 scattered. pockets of greyish green

clay are present. An rtintraclastt of similar clay material
occurs with skeletal and. fragmental dolomite at the base of
the bed. The bre.ccia bed is overLain by strata of the Atlkameg

Dolomite "
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Atikameg Dolomite

a masslvely bedded, porous, pale buff, fossllifer-
ous unit extend.ing throughout the northern outcrop area was

narned the A.tlkameg Dolonlte by Stearn eg56) o He regarded

1t as biostromal rather than bioheruial because of the coo-

stant thickness (15 - l_9 feet) throughout the area and the
laek of reef builders such as corals and stromatoporoid.s.
Baillie (L95L) also described. similar beds r.rithin his Unit D.

The grain size of the dolomite ranges from micro-
crystalline to finery crystalline. and the grains are sub-

hedral to euhedral in shape resulting in good lntercrystalline
porosity. Part of the dolorníte consists of medium to coarse
grained, subangular cryptocrystalline d.olomite grains r¡hich
exhibit poor sorting. Recognizable skeletar material
inelud.es small brachiopods and rare crinoid. columnals. patches

of white microcrystalline dolomite oceur in part. Thin wavy



bands of microcrystalline dolomite interweave with the

coarsex crystalline and skeletal material. rt probably

represents the stromatactis-like material described by

Lowenstarn (1950, 1957) as a sedlment bind.ing agent in the

Niagaran reefs of Illinoiso
In core, this unit is recognlzable by its light,

buff colour and coarser graln size when compared" to enelos-

lng units. Relict grains and skeretal materi-aL as described

above are interbedded with thin layers of mierocrystalLine
dolonite, the latter probably representative of stronatactis-
like or simllar algal mater1al. solitary. corals are present

withln the unit. Nurnerous eoarse wlgs occur ¡ somê of urhieh

have been fil.led. in by white crystalline d.olomite. A sharp

contact oecurs with the overlying East A.rm Doromlte.

East Arm Dolomite

Stearn Q956) defined the East Arm Ðolomite as a
fine grained stromatolitic, locally fossiliferous and oolitic
dolomite exposed on the East Arn of Moose Lake with minor

exposures elsewhere i-n tbe northern â.reâ,o The entire forma-

tion as'designated, by stearn is present in the Grand. Rapids

core (97) and the Moose Lake corehole (gÐ penetrated the

upper 18 feet. In addition, the quarrylng of an i.ntake

ehannel has resulted ln the exeellent exposure of the lower
part of the formation. at Grand Rapid.s.

't¡lhse examined by the author, the formation hras found.



to contaln several clastic beds in the lor^¡er part. These

lorn¡er beds represent the greatest a^nount of terrlgenous

material present ln the outcrops of the Interlake Group.

Round, medir¡n-coarse quartz sand occurring either as float-

ing gralns or in thin bands. is present within the basal

five feet. Argillaceous materlal is present in part (P,late

VB) .

lhe most significant oecurrence of detrital mater-

ial is sixteen feet above the base of the formation. (Plate

VB). A detalled exa.mination of the bed. revealed thinly inter-
bed.ded shale, sand storre ? siltstone and d.olomite (Flate VI) .

Rapld changes in lithology occur, particularly in the midd.le

sandstone layer v¡hich pinch9sout over the d.istance of a few

feet. The thickness of the bed ranges from slightly less than

a foot to two feet.
A sample from the main sandstone layer contains

medir:m to fine gralned, well rounded quartz grains. The pal-e

green to greenish grey shales eontain dolomite fragnentst

silt and some fine to mediun rounded quaxLz grains" A few

shale fragments \,Íere also noted within the sandstone layer.

The interval between the basal t,errigenous-bearing

beds and, the sand"stone bed is conposed. of cryptocrystalline

dolomite r¡*ith narrow, rare skeletal bands. A thin bed. of

arenaceous dolomlte oecurs four to six feet above the sand-

stone bed. Assoclated. with the round mediun grained quartz

grains are angular dolomite fragrnents up to five centimeters
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PLATE V

Ao Stromatolitic development in Moose Lake Dolomiteo

Grand Rapids.

V-

B. East Arm Dolomite containing V and U2 non-sequential

beds of the subsurface. Arch at right hand side of

photograph is due to blasting operations. Intake

channel, Grand Rapids.
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PLATE VI

dolomite

" . pale green to light
gDey shale

_ sandstone
~reyish green shale

sandstone

pale green arg. dolomite
-...........grey shale

green - buff shale
~grading to dolomite

dolomite

Close-up of V marker bed. Int~ke channel, Grand Rapids.
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in diarneter.

The upper part of the fornation consists 'ored-omin-

antry of very fine to medium grained, angular to subround-ed,

cryptocrystalline doloruite grains, suggestive of original
skeletal grains or perhaps grapestone. patehes and thin
bands of coarser skeletar and oolitic material are dispersed

throughout this part of the formation. The upper boundary is
placed at the point where the coarse skeletal materÍal
predomÌ-nates.

Cedar take Forroation

A, series of thin bedded, llthographic, greyish

yellow dolomites outcropping on the shores of ced.ar Lake was

named the Cedar Lake Formation by Stearn (L956).. He recognized

two distinctlve units; a lower biostromal member, the cross
Lake, and a seattered reefal facies named. the chemahawin.

The two members occup as lateral replacements of the main body

of the Cedar Lake Formation. The reefal member was d.esignated.

Unit E by Bai1l1e (Ig1L) with the underlying strata placed. in
Unit Ð.

Stearn (1956 p. 3n stated that the Cross take

Member was continuous and und.erlaid all of cross Lake from

Red 1ìock and cross Lake Rapids, to cedar Lake and. horthward

to Moose Lake. The Grand Rapids en and. Moose Lake (gg)

coreholes penetrated 12 and 15 feet respectively of a

siceletal d.olomite overlying the East Arm Formation. This in



turn was overlaln by a stromatolltler cryptocrystalllne

d.olonlte. The skeletal d.olonite overlylng the East Arn

Dolomlte erops out on the east shore of Cross Lähe at Oross

Lake Raplcls. The skeletaL dolonite on the west shore at Deni-

Charge Rapids is stratigraphlcally hlgher. The two reLlct

skeletal r¡n1ts are separated by ery¡ltoerystalllne dolonlte

present at the top of the Grand Raplds (97) and Moose Lalce (99)

eoreholes. (see Flgure 3). lhe Cross Lake Menþer as develpped

by Stearn (L956) appears to be only a¡r lnterbedded rel-leÈ

skeleüal and. eryBtoerystalLlne dslonite, which occurs else$trere

wlthln the Cedar take Foruation and. thus does not appear to

require a member deslgnation as proposed. by Stearn.

In the EastervilLe eore (98), bed"s equlvalent to

those exposed at Denl-Charge Raplds are over1-aln by \O feet
of eryptoerystalllne t,o microerystal-Ilne, llthographJ.e l-lght
grey buff dolomlte with mlnor lnterbeds of reLlet skeletal
d.oLonlte. This closely resembLes the Anehor Polnt section
(Flgure 3) and. rocks exposed. on the narrows of Cedar talce.

lhese beds are overLaln by ye1low1sh buff, very flnely
crystaä,Ilne to ned.lun crystalllne euhedral dolonlte with good

\ru.ggy and lntercrystalllne poroslty. Parts eontain eoarse

skeLetal detritus and fosslLs lneludlng well preserved braeb-

lopods and gastropod.s. As the top 1s erod.edr only flve feet
of this bed oecurs at Eastervllle.

The Ínterval betr¡een EastervllLe and the Devonian

erosional. edge ls represented. by exposures along the shores of
Oedar Lale. Stearn (L956> considered. the reglon to be r:nd.er-

lain by a r¡niforn Llthology of eryptocrystall-lne dolomlte
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Figurc 3: STRATfGRAP}fIC CROSS SECTION INTERLAKE GROUP - uo -
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rdith some thin skeletal bands. The chemahawin reefs in the

upper part are equivalent to those exposed at Lund.ar and.

Fairford in the southern outcrop area. They consist of
porous crystalline d.olomites with stromatolites and. corals

and show no bedding in outcrop. The contact between the

rnterlake Group and the overlying .å,shern Formation is not

exposed in the northern ãîêà.t
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CHAPTER FOUR! SUBSURFACE STRATIGRA.PHY

Introduction

An examination of Manitoba wetl d.ata yielded the

basic subd.lvisions estabrished by porter and. Fulrer (rg5g) .

The tower rnterlake contalns additional correlatable non-

sequenti.al beds and thls unit is subdivided lnto, 1. the

strathclair Formation and z. the Brandon Formation with an

upper member and a lower meruber. The contaet separatlng the
t'wo formations is placed at Porter and Fullerts (L95Ð nlJfl

horizon. The name cedar Lake Fornation is extend.ed from the
outcrop area to the Middle rnterlake. The frvn horlzon of
Porter and Fuller (L959) marks the contact between the cedar
Lake Formation and the underlying Brandon Formation. The

upper rnterlake. is present, only in the extreme south¡^¡est

corner of Manitoba. The early Middre Devonian Ashern Forma-

tion unconformably overlies the fnterlake in the subsurface

except in the area soi:.th of klinnipeg and. east of the
Devonian erosional edge wkrere the Interlake is directly over-
lain by Jurassic sediments,
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St_rat1rcl air Forma:ti on

Definition
The nâme strathclair Fornatlon 1s proposed. for a

sequence of dolomites representative of reef and. lnterreef



d.eposits overlying the stonewall Formation and conformably

underlying the Brandon Formation. The reef complexes con-

sist of medlum to coarse crystaltine d.olomite, relict
skeletal dolomite, and. fossiliferous d.olomite rrith minor

interbeds of cryptoerystalrine doromite grading laterally to
the interreef and littoral deposits of cryptocrystalline to
very finely erystalllne dolomite.

In Donoe Arrow River l2-l0 (81) all but the basal
10 feet of the formation has been cored.. IIowever, the
erectrlc logs of this nell are poor and Dome strathcrair
B-:ti-r6-21 ïI1 (Tn is d.esignated as the type r^rell. 0n1y the
lower 15 feet of the formation has been cored in this well.
ïn outcrop the strathclair Formatj.on includes the Fisher
Branch Forination and. the lower member of the Inwood Formation
of Stearn (L956).

Contacts of the Strathclalr Foruratlon

The contaet of, the strathclair Formation w:lth the
underlying stonewall Fornatlon is. marked throughout the sub-
surface by a thin redd.ish brown-shale or argillaceous dolomite.
In Ðome Strathclair B-¡Lr (TT), 2$ feet of shale is present with
two feet of argillaceous d.olomite overlying it. Tn Red River
Lorve:' Farm (L6) , the contact is marked by approximately two

feet of dark red, silty, argillaceous beds.

The upper contaet of the strathclair is the same as

the rllilr marker bed of porter and Ful1er eglÐ. In the Dome

Pelican take 7-34 (r3) core, this eontact is represented by
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a foot of greyish greerl elay with thin interbeds of dolomite.
rn the area southwest of winnipegr the shares at the contact
have a thieker deveropment than elsewhere in the province.
The additional five to ten feet is along a linear trend
extending from sweetgrass Altarnont z-35 eT) to cego E1m

creek 5-20 (Llt|) with possible extension to calstan Ï,rjoodland.s

4-6 (72) @'igure L). The shale rapidly thins westward and.

more gradually to the east. No cored. intervals exist but
well cuttings indicate a red.d.ish brornnr color.

-4Lr-

Lithology and Ðistribution
The Strathclair Formation has the greatest varianee

in thiekness of any formatlon 1n the rnterlake Group. Tn a
dlstance of Lj nniles, it thins from zB feet at western
Graysville 9-zz (2t+) to 25 feet at B.A, Gates L6-zz (28). rn
generalr the area southwest of ]nlinnipeg ad.jacent to the east-
ern eroslonal edge has the thickest succession of sed.iments
within the Strathclair Formation.

In Western GraysviLle g-ZZ (2t+) the loner 30 feet
consists of eryptocrystalllne and microcrystalLine anhedral
dolomite overlain by 20 feet of medium to coarse grai.ned.

skeletal dolomite eontaining recognizable crinoitl columnals
and shell debris. A fine grained. oolite eonstitutes the
lor'er 10 feet of the skeretar d.oromite. The remainder of the
formatlon consists of approximately 2J feet, of subhedral
microcrystalline d,olornlte grading to cryptocrystalline dolo_



nite in part with minor fine grained. skeletal material near

the top of the formation.

Fifteen miles to the north, in Can. Sup. llaywood.

7-32 (35), the oolite bed has thinned to seven feet and is
intercalated in part with skeletal dolomite. ft is und.erlain

by 14 feet of microcrystalline grading to eryptocrystalline,
ar:hedral, slightly caleareous d.olomite and. overlain by approx-
inatery 20 feet of anhred.ral cryptocrystalline dolorolte. The

formation thins westward accompanied by d.isappearance of the
oollte bed.

A comparison of Can. Sup. Rusywich 6-ff (36) with
cego Treherne 13-7 (37) rrine miles further west, reveals a

èhånBing from abund"ant? very fine to coarse grained, poorly
sorted skeletal d-olomite and oolitle dolonite in the thicker
portions to eryptoerystalline d.olomlte with mlnor interbed.s of
skeletal dolomite present in the th-l.nner portions. Northward.

the formation consists of interbedded skeletal and crypto-
erystalline dolomite at Calstan Wood.lands Ì+-6 (72) and

cryptocrystalline dolomite with a basal bed of fine grained,

skeletal and. fine to medium grained crystalline dolomite in
Hem. Helium Taylor 16-$ (BZ).

A reratively isolated thick part of the strathclair
Fornation 1s penetrated by Dome pêlican Lake Z-3t+ (f3) . In
this well it consists of very fine to coarse grained.r sub-

rounded. to rounded. skeletal naterial becoming very fine to
fine grained interbedded with microcrystalline euhedral
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dolomite near 1ts base and grad.ing to cryptocrystalline d.olo-

mite in the lower five feet.

A slrnilar thick succession of sed.iments occurs in
the Springhill area further north where Cego Springhill 13-12

(73) contalns fine to mediurn grained- skeletal dolomite but

differs from the Peliean Lake area in that the grains are set

in a cryptocrystalllne matrix of dolomite. This has resulted

in fair to poor porosity.

À more extensive distribution of mediurn to coarse

gralned naterial is loeated in the Arrow River - Fo:cr¡¡arren

area adjacent to the Saskatchehran boundary. In Dome Arrow

River L?-LO (71) I the formation is !8 feet thick and. was almost

entirely cored. Tþe u.pper ten feet and the l-ower 4o feet are

beds of relict skeletal d.olomite, separated by an eight foo,t

bed of cryptocrystalline, stromatolitic dolonite which is
slightly argillaceous in part. The skeletal dolomites consist

of fine, medlun and occasionally eoarse.grains r^rhich are suþ-

angular to rounded and poorly sorted. Recognizable skeletal
material lncludes whole and fragmented brachiopod.s, crinoid
columnals, favositid corals and a few stromatoporoids. The

lower skeletal bed is und.erlaln by a five inch bed of
anhyd.rlte exhibiting local replacement of the dolomite. This

in turn 1s underlain by med.ir:ni to coarse grained skeletal
dolomite eontaining Vi_reiqiq, rchich grades to cryptocrystal-
line dolomite at the base of the formation. Northwest of
this location, Imperial Madelaine 16-18 (84) contains
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microcrystalline and. cryptocrystalline dolomites interbedded
with very fine to coarse skeletal dolomites.

.å, broad area of generally very f,ine to fine gralned.

d.olomites extends north and northeastr^¡ard from Brand.on.

canadian superior Hocklns 3-r9 6Ð is situated in the middle
of thls belt and contains round., well sorted eryptocrystal-
line d.oloru1te grains of very fine to fine grain size rn¡ith

oceasional medium grained naterial. Fra-gments of Farden:La

iú-þpsoides were noted. in the well cuttings. otrrer r¡rel_ls in
thls area- contain cryptoerystalline to microcrystalllne dolo-
mites r¡¡ith minor varying amounts of'very fine grained. crystal-
line or rel-ict skeletal dolomite 1n the Strathclair Formation.

southward of this area an east - west belt contain-
ing a thin successlon of sediments roughly pararlels the
AssinÍl¡oÍne R1ver. cego Hilton lJ-l eÐ is situated in this
trend and contains microcrystalrine grad.ing to cryptocrystal-
line, anlredral, rarely subhed,ral, d.oLomite with a thin bed cf
very fine to coarse skeletal dolourite at lts base"

Elsewhere in the area of study, the formation gen-
era.lly consists of cryptocrystalline dolomtte with minor
interbeds of relict skeletal d.olomite.
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Brand.og Formation

Definitlon

The name nrandon Formation is proposed. for a seq.uence

of rellct skeletal dolomites, local oolitic d.olonrÍte and.



cryptocrystalline dolomite overlying the Strathclair Formatlon

and und.erlying the cedar Lake Formation. The type wel-l is
designated as Done Pelican Lake 7-3\--4-t5 Wl (1:) in which

the entire forma.tion is cored. The name Brandon was chosen

because of the previous use of ttPêlicanrr and that the wel-ls of
the Brand.on area show the various facies changes present in
the formation. The formatlon is divided. into an upper and. lower

mm"ber, separated by a correlatabre marker bed. designated as

tu2tt. This bed ls not discernible in some wells and. thus has

resulted. in the consid.eration of the i-nterval as one formation
rather than two separate formations.

rn outcrop, the Brandon Formatlon is represented. by

the upper member of the Tnwood Formation, the Moose Lake Dolo-

miter the Atikameg Dolomitel and the lower part of the East

Arm Dolomlte of Stearn (L9r6).

-l+B-

Contaets of Brandon Formation

The lor,¡er contaet of the Brandon Formation 1s the
rlü' marker bed descrlbed. on page 4:. in connection with the
strathcrair Formation. The upper contact of the formation
corresponds to the extensive and" prominent rrvtr non-seo¡rential
bed" of Porter and Fuller (L959). In Dome peliean Lake T-34
(13) r thls contact is represented by six inches of redd.ish

brown, slightly anhydritic shaLe overlying six inches of
argillaceous, cryptocrystalline d.olomite,¡. This in turn 1s

underlain by a two foot doloralte brecêia bed.. rt contains



poorly sorted, angular fragments ranging in size frorn two to
six centimeters across a.nd set in a pale green argillaceous
matrix. Àn equlvalent bed in Calstan Hartney 16-33 eO) con-

sists of two inches of dark green shale. cuttings fron this
interval in most wells are argillaceous and/or show some

quartz sand. or silt.
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Lithology and Distribution
1. Lower Member

The lower member of the Brandon Formation eontains

coarse grained areas of varying dimensions in a reglon of
generally fine gralned deposits. A northward. inerease in
thickness is accompanied by a general inerease 1n graln size.

The western edge of one of the most extensive of the

coarse grained areas was cored in Dome pellcan Lake 7-34 (r3).
The lower seven feet consisb of fine to medium grained.1 sub-

rounded relíct skeletal grains associated r^rith Stromatactis-
like material and. favositid. eorals. These beds grade upward

into eleven feet of coarse grained. oolite. The remaining

upper five feet of the member consists of stromatolites with
lenses and. thin interbeds of skeletal doloniteo a similar
sequence ls present on the east side of this coarse grained

area in Sweetgrass Alta¡nont Z-35 (l-Z) .

À more restricted. area of coarse grained dolomites
1s present in the vicinity of Brand.on. ilere the lower member

eontains very fine to very eoarse gralned, subangul_ar to round



skeletal dolomlte grains. The enclosing d.eposits are chlefly
cryptocrystalline to mierocrystalline dolonites eontaining
little relict skeletal material.

There is a general increase in grain size and thick-
ness in a northward progresslon of the lotrer member. I¡1 this
area, the lower part of the nember consists of fine to eoarse,

subrounded to round, relict skeletal grains, with minor

oolites and interbeds of cryptocrystalline d.olomite. This is
overlain by cryptocrystalline and microcrystall-ine dolomite
eontaining fine to med.ium grained rellct skeletal debris. The

top part of the member is generaily cryptocrystalllne and.

microcrystalline dolonrite although well sorted skeletal
dolomite may 1oca1ly occur as in Cego Springhill 13-12 (23).

Quartz silt and occasional round, coarse to very eoarse sand.

grains may be present in the upper part of the member such as

ln Sweetgrass Ðuck Mountain No. 1 (91).

The rapid. changes in thickness and. lithology noted.

in the strathclair Formation in the area southwest of
lüinnipeg are not reflected. in the sediments of the lower
Brandono An east-west belt of cryptocrystalllne dolomite
extend.s across this area. North of this trend another area of
relict skeletal dolomite and. oolite oceurs in the lrlood.lands

ârêâ,r The oolite beds at the poplarfleld qllarry are probably
an extension of this oolite.

.A,n interesting feature of the L,ower Brandon 1s the
distribution of the oolites. They are best developed. in the
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soirthern area with the coarser grained. occurrences belng near
or at the base of the lov¡er member. Their distribution is
coincident with the regions of thick sed.iraent in the under-
lying Strathclair Formation.

2. ITpper Member

The upper member of the Brand.on Formatlon maintains
a relatively uniform thlckness throughout the study area. ft
consists of cryptoerystalline to microcrystalline d.olonrite

with only a fel'¡ occurrences of coarser crystalline dolomlte
or rellct skeletal material.

The eored interval at Dome pelican Lake T-3) (13)

consists of cryptocrystalline dolomite with patches of fine to
oecasionally ned.ir¡m grained relict skeletal material with some

stronatolitic texture evident 1n part. some of cryptocrystal-
line dolomite contaj-ns round silt sized. grains of dolomite
suggestive of a rellct pelletal or grapestone textureo

The Treherne area in the southeast portion of the
study area is one of the few places r¿here relict skeletar
material constitutes a conslderable part of this member. The

material occurs near or at, the base and" consists of fine to
mediun rellct skeletal grains, inereasing in abund,ance toward.s

the erosional edge. fsolated. relict skeletal deposits are
also present in Robert Moore No. I (4) and. Dome Brandon L6-27
(48).



Ced.ar Lake Formation

Ðeflnition
In the outcrop area, Stearn (L95O gave tbe naue

Cedar Lake Forrnation to e seqtrence of eryptocrystalllne d.olo-

mltes eontalning extensive blohernal deposlts and mound-

shaped neefs. A slmllar successlon of deposits is present 1n

the subsurfaee wlth the rellct skeletal dolonites more pre-

valent than once thought. No subdivlsions of the Ced.ar take

could be nade due to the lack of non-seqnential beds. Brindle
(1960) established a ffl{rr marker approximateLy 80 feet above

the tfVrr marker. the ttl¡ftr marker nay be deteüted ln ssme wells

near Saskatcher'ran, but canr,rot be traeed f,rrnther east 1n

Manitoba. Slnce 1t ts not eorrelatable 1n Ma¡tltobar the frlrlrl

narker ls not used 1n this thesis.

The Cedar tlrke Formatlon of the subsurface has been

expand.ed to lnelude the upper part of the East Arm Dolonite

1n addition to the Cedar Lahe of Stearnts (L956) outcrop

stratlgraphy.
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Contaets of the Cedar Lalce Fornation

The lower eontact is represented. by the nVn non-

sequenùlal bed described on page t+B fn eonnection with the

Brand.on Fornatlon" the Cedar Lake is unconfornably overlain by

the MlddLe Ðevonla¡¡ Ashern Formation exeept ln the area south

of trtlnr¡ipeg and east of the Ashern erosional edge where it is



overlain by Jurassi-c sediments. The ced.ar take is overlaln by

upper rnterlake in only one rqe11, This 1s in the extreme

southwest corner of the province at Robert Moore No.r (4).

The contact is marked by a bed" of well rounded sand..

Lithology and Dlstribution
The lo¡'iest occurrenee of extensive relict skeletal

dolomite is at the base of the ced.ar Lake Formation. rt is
most common in the southern area with a more sporadi.c distri-
bution in northern r^relIs. rn shell sr,¡an River No. 2 (93) a

possible equivalent development occurs ten feet above the frvtl

horizon. The basal bed was cored. in Dome Greenway 16-13 (12).

Fifteen feet of very fine to very coarse rellct skeletal
dolomite is present with some loeally well sorted materi-al.

It is interbed.ded with stromatolites and some mlnor amounts of
green argillaceous naterial occllrs in the matrix. At Dome

Brandon L6-7 (48), part of the relict skeletal material can

be id.entified as shell fragrnents and crinoid columnals.

Microcrystalline to very finely crystalrine, subhed.ral to
euhed.ral d.olomite is present at the base of the formation in
some trells though others contaln cryptocrystalline arrhredral

dol-omite.

The most prominent rerlct skeletar bed. in the cedar

Lake occu.rs in the middle of the fornation. No cored. intervals
exist but well cuttings indicate a fine to very coarse grained.

relict skeletal dolomite such as present in B.A. Morrisseau
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B-eo (I+5). The bed. attains a maximum thickness of 60 feet in
Sweetgrass Pilot Mound 3-9 (11) 

"

Overlying and underlying thls promlnent skeletal
dolomite bed are cryptocrystalline, anhed.ral dolomites with
minor interbed.s of very finely crystalllne dolomite and fine
to medium grained rellct skeletal d.olomite.

ïn some wells coarsely crystalline d.ol-omite oecurs

near or at the top of the 0edar Lake Formation. rt is
difficult to evalu-ate the continuity of this dolomite because

of truneation by the overlying }diddle Devonian sed.iments.

ïn Souris Valley Trlarnez 5-L3 eg) ¡ Zl feeL of red.

brownr slightly gypsiferous shale is present 2ol+ feet above

the base of the ced.ar take Formation and is overlain bv 35

feet of light grey microcrystalline and. very finely crystalline
dolomite. And"richr:k Q959) consid.ered thls interval to be

Ashern. However, the overlying dolomites resemble more close-
1y the light coloured dolonites present elsewhere in the

rnterlake, not the brownish dolomites of the Middle Devonian,

lfinnipegosi s Formation.

A thinner development of the shale was notect in
l¡iestern Orthez 13-36 (f¡) r+hich lies 18 miles east of the
'l¡Jarnez well. A possible southward extension of the shale may

be present in Jirmping pound. Horton B-lt (B) , To the west I in
Calstan Hartney 16-33 (2O1 , a portion of equivalent berj.s was

eored and conta.ined. a coarse dolomite eonglomerate, The

fragments are subround.ed. to subangular, up to five centimeters



1n dla.ueter and, set 1n a sLightly calcitic dolomlte natrlx.
lhe pebbles are of varled texture, i.ncluding sone with

cryptocrystall-ine d.oLo¡nite and others wlth reliet slreletal
gralns and. good poroslty. They appear to represent the

eoarse carbonate elasti.es of a fore-reef facies. A stratl-
graphic expJ.anation fsr these features ls gi-ven 1n Chapter

flve, interpretative stratigraphy.
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Sr¡.bsurface - Surfaee Correlatlons

The strata of the outcrop area d.escrlbed on pages

2J to LrO, except for the Flsher Branch Formatlon and. the Cross

talce Merober, follows the work of Stearn (L956). This detalled
subdlvlsion is not diseerhlble in the subsurfaee partly
beeause of the great dlstar¡ces between the welLs and the out-

crop area, the general lack of control- and. the absence of
contlnous cored. seetions away from the outcrop belt. In the

cored. lntervaLs availabJ.e, sone of the outerop features can

be reeognlzed such as the presence of Virela¡ra in Dome Arrow

Rlver LZ - 10 (71) and Done Strathclair 8-31+ (7n. The far¡nal

zone ln these wells oecurs fn a slnllar stratigraphic rerat-
ionshlp as 1s present in outerop. However, in the subsurfaee,

strata ea¡r be correlated by Ereans of non-seqrrentf,iil narker
.-..:
beds. These beds occur in outerop and. can be seen at Grand

Raplds 1n the northern outerop belt. Flgure l+ itlustrates the

reLationshlp between tbe outerop seetion at Grar¡d Rapld.s and

the subsurface as represented. by Ðone StrathcLalr 8-ll+ (TZ)

for the InterLake Group in Manitoba.



The boundary between the Stonewall Formation and.

the Interlake Group occu.rs at the fipst prominent sandy

argillaceous bed lying below the VireiaqA zene. In outcrop,

at Grand. Bapids this boundary is 17å feet below the VireíqrFil

zone. fn the subsurface the bed. marking the contact is Lz

feetbe1owthe@-zoneinDomeArror,¡River12-1o(7L)
and 2. feet below the sarne zone in Dome Strathclair B-34 (TT).

Thus it appears that the deflectlon of the SP curve consid.ered

by t'he saskatchewan Geologi.cal society (L958) to represent the

top of the stonewall in the subsurface is correct as the beds

d.eseribed. above correspond with the deflection.
The trUtr marker is equivalent to a sandy bed within

the rnwood Formation and is at, 122.5 feet in the Grand. Rapid.s

core (97). The ÌrUrtt marker correlates to a two foot argilla-
ceous bed with floating quartz sand at the base of the East

Arn Dolomite. A poorl-y develope_d argillaceous silty zorLet L2

feet above the rrÏJtr marker at Grand Rapid"s nay be correLated

with a sporadic, ueakly d.eveloped non-sequential marker in
the lower member of the Brandon Formation.

The extensive ÌrVtr horizon has its equivalent in the

sandstone developed at the 66-69 foot interval in the Grand.

Rapids core (97) and exposed in the intake channel for the

powerdam at the sâ.me locality (PratevE). ft occurs in the

Lower part of the East arm Dolonite. "4, sandy brecciated. zone

lying three feet above the rrvtr horizon at Grand Rapids nay be

correlated with an argill-aceous bed lying imnediately above
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the nVH horlzon in narry weLls.

Fron the eorrelation of the subsurfaee unfts as

defined. by non-seErentialbeds, to the outcrop area, there

appears to be llttLe agreenent with the ternlnology of Stearn

(L9r6) (see Figure 4). The lor¡est beds of the Interlake

Group whlch Stearn termed. the Flsber Branch Formatlon, are

represeRted ln the lower part of the Strathclalr Formation.

The reefs of the Lower Inwood. have thej.r equivalents ln the

reliet skel-etal dolomltes of the Strathclalr. the fragnentalt

oolitie npper Inwood Memberr the overlylag cryptocrystal.llne

Moose Lake ÐoLomite and blohermal Atlkaneg are equivalent

to the Lower member of the Brand,on Formatlon. lhe upper

Brand.on Member ls thln 1n the Grand Rapid.s oufcrop r repres-

ented, by the lower 16 feet of the East Arn Dolonite. the

Cedar take Formation has the sa$e characterlstles 1n outerop

as in subsurfaee. In the subsurfaee it has been exBand.ed to

include the upper part of the East Aru Formation. The

Chemahawín and Cross take Menbers are not recognlzable ln
the subsurfaee.
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CHAPTER FIVE! INTERPBETTVE STRATTGR¿.PHY

General _Remafks

Previous consideration of the Interleke Group in
this thesis was eoncerned wlth the presentatlon of pertinent

factual data¡ with littLe or no interpretation of the data.

In the following pages, the significance of the data is
considered and the depositional history of the Interlake

Group is inferred, from this lnformatiorr.

le-

StrathcJair F.ormaji on

The Strathclair Formation overlles the Stonewall

Forrnation throughout the area of study. The contact 1s narked.

by a weak argillaceous or shale developroent which may have

some sand associated w'ith it. Stearn (7956) believed that
the contact between the Stonewall and the basa] bed"s of the

Interlake marked" a hlatus representative of Lower Silurian
time" Porter and Fuller (1959) after examlnlng a study of
the regional tectonics, and" Brindle (L96O) after a subsurface

paleontological study, both lndicated there was little eyi-
d-enee for such a large tine break. They also suggested that
Stonewall sedinentation persisted. into Loruer sllurian time

and that Interlake deposition had begun later in the Lor,¡er

Silurianr

At Grand Rapids, the beds marking the contact indl-
eate that some of the underlying Ordovician sediments and



parts of the Precanbrlan sh1eld were exposed at the beglnning

of Strathclalr tlne. The basal bed contalns round.ed dolonÍte

fragnents, eoarse rounded Erartz sand.l æd angular grains

d.erived. from an f.gneous or metanorphic temainr this sulte

of gralns was probably d.erlved from Ord.ovlelan earbonates,

ïIlnnlpeg Sandstone, and. Preca^mbria¡r rocks exposed to the east

of the area. Because of the angularlty oû the grains derlved.

from the shleld. area, 1t 1s posslble that thls area was

reLatively elose to the slte of d,epositisn. lhe exigtence of
these areas was probabJ-y due to epelrogeni,e forees withln the

shleld àîêào

In the southeenûral and western portlons of the

study arear (Figure 11 ln pocket) several Loealitles of

nediun to eoarse gralned dolonlÈes are located, on the hlghs

d.ellneated by the lsopach eontours. ålthough wld.e welL

spaetng hampers a detalLed lnterpretation, 1t was for:nd that
there ls a d.ecrease 1n the a.nor¡¡t of rellet skeletal naterlal
aeconpanled by a general d.ecrease in grain size as one pro-

gressed. fron wells penetratlng the centres of the higbs to
neighbourlng we]-ls. Thls rerationshlp ls sonerchat analagous

to that d.eseribed by Ingels (1963) r¡ho showed grain slze

d.eereased away fron the core of the fhorntoa (Ill1nois)
Niagaran reef. thus it 1s beli-eved that the lsolated, coarse

gralned, hlghs of the Strathelair Fornation are reefs. Conpared

wlth the broad shelf area on ruhieh th.e reefs exlsted., thelr
height suggests that thelr growth qras in a vertieal dlrection.
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ïn some areas, there 1s a high proportion of relict
skeletal material but no corresponding high. These are

lnterpreted as shallow ¡vater bank areas. They contain abun-

dant organlc l-ife¡ but the ecologywas not suitable for pro-

lifie reef growth.

Most of the area conslsts of eryptocrystalline to
microcrystalline dolomites with minor varying amounts of very

fine grained, crystalline or relict skeletal dolomite. These

areas represent restricted shallow water on the shelf or

interreef deposits i^rith the amount of skeletal material depen-

d.ant on the proxlmity of the reef or the organic barrk.

the area of thicker sediments in the southeast por-
tion of the area (see Eigure _f)' was deposited in a small

basin isolated from western part of the area by a northvrard

extension of the Cavalier lh-Sh (Bal1ard 1963). This high is
not noticeable north of the Assiniboine River, buttlris may be

due to laek of control in this area. A shoal area was

established. over this nild tectonic feature which resulted. in
the fornation of oolites whieh were subsequently swept into
the basin area east of the high. 0rganic activlty folror¡ed.

oolite formation over the high and current aetion d.istributed
debris into the basin as well.

The top of the Strathcl_air Formatlon is marked by a
thin shale develo¡rment whlch extends over the stud.y areao an

additional 5 - 10 feet of shale occìr.rs in the locar basin
immediately east of the cavalier high. From the distributlon
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ef tbe shaLe (Flgure 5) Ít appears to represent a broad

etran¡,¡e1 on the Strathelalr eroslon surfâ,Gêo An alternate

expJ-anation ls that the shaLes nay be assoclated witb

evaporltes lf a local basin beeane restricted during trp-

Llft of the surround.iag area. Ðue to poor sanples from this
interval the presenee of evaporltes eouLd not be aseertalned."

Ilowener, lf present they ln addítion to the shaLes would.

represent the flnal residue from evaporating waters.

_ 63_

Þrandon Formatlon

tower Hlenber

There 1s a general absence of reLlet skeletaL

naterial at the þase of the Lower menþer of the Brandon Form-

atlon ln the southern âr€â¡ An exception is over the Stratb-
clalr reefaL hlghs. thls suggests a floodlng of the surface

to a relatlvely d.eep depth of water" Sueh a fLsod would. not

al1ow eroslsn of the StratheLair higbs or reworking of other

pre-existlng deposltso In addltion, any organlsm vhlch had

estabLlshed LtseLf sn low areas of the StrathcLair surface

urould not be able to keep paee Ïrlth the rapldly rlslng sea

level. 0nly the reefal hlghs 1n the sou.thern area and bar,rk

areas further north (figure l) would be above lrave base,

thereby 1n cond.itlons favourable for organle growtb.

0rganisns estabLlshed. tlrenseLves ln tl¡e areas

d.eserlbed in the preeeding paragrapho rhey forned shoal areas

Ín an othenulse fairS.y deep sherf sê&o condltions at uarry of



shoals $rere suitable for the formation of oolites. It is
believed that oolite formation occurred in a manner slmilar

to that d"escribed by Purdy (1961) at the Bahama Banks. The

hrarm waters were subjected to a high degree of agitation over

the shoal areas resu-lting in oolitie aecretion. Coarse

oolitic deposits occur at shoals in the Pelican Lake and

Brand.on areas and parts of the extensive bank area present in
the Strathclair Formation north'¡¡est of Wlnnipeg.

Conditions changed, and organisms again established

themselves in the shoal areas. They were governed by slightly
fluctuating sea level, consequently expanded laterally, and

ereating reefs of greater horizontal extent than the reefs

which existed in Strathclair time. Current and wave action

r¡rinnor¡ed some fine material off the reefs and into the inter-
reef areas and lows in the surface of the Strathclalr Forma-

tion.
fn the central and northern parts of the study area,

a shallor,v bank exj-sted which supported organie growth through-

out most of lower Brandon time (Figure _Ð. Slight fluctua-

tions in sea level resulted in transgression and regression

of the strand. line across this area. Thls act-lvity created

thick ri,rldespread skeletal deposits which are finer grained in
the southern part of the ayea (Figure 12'in pocket). 0n the

shallowest parts of the shelf and j-n the littoral none LIH-C

type stromatoporoid.s, intraclastic d.oloraite r ffid cryptocrystal-

llne dolomite are present. These features may be seen i.n
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lo¡,rer Brand.on eqtrlvaLent beds at Grand' Rapld's'

Upper Member

the upper Brand.on seas were not so extenslve as

those of the lower Bra¡rd.on and a good. deal shallower. there

is little svidenee of prollflc organlc actlvity as ls present

in the underlylng unlts. The nost promlnent oeeumence of

skeletal materlaL ls ln the Treherne - tlood'lands area,

approxlnately l1O rolLes west of tfirlnipeg. lhe nenber Ís of

r¡nlform thlekness (Flgure 3-l fa poeket) throughout the area

of study.

Tbe restricted e)ctent of the sea left conslderable

areas of La¡rd exposed. and as a resuLt tbe upper nenber eontalns

an unïrsually bigh anount of terrigenous materlal espeeially

ln the northern part of the study &36âo

The HVn marker, whlch is the bound.ary between the

Cedar Lake ar,rd Brandon Fornatlons, has a shale d'evelopment

'throughout the &reêo Coarser terrigenous sedlnent oec'tlrs as

surall lenses ln the lnterval and, probably represent local

strea.m eonditlons.

-66'

Cedar Lake Fornation

lhe cedar take Forsatj.on j.s characterlzed by exten-

slve deposits of rellet sheletaL dolonite and by þeds of

eryptoerystalLlne a¡,rd. nlcrocrystalllne doLbnlte. The great

l-ateraL d.eveLopnent ls the resuLt of tra¡rsgresslon and,

regresslon over a broad shelf area ereating blanket earbon-

ates (Krr¡nbe1n and. SLossr 1963 p" 167).In tine the sea
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became too shallor,'r for abundant organic growth. Faeies

developed in this case would be those favouring these cond"i-

tions; growth of LLH-C type stromatoporoids, pellet formation

or perhaps d.irect precipitation of carbonates,

The seas rrere wldespread., and covered the areas

which had supplied the terrigenous material to the upper

Brandon member. A poorly d"eveloped shale and sandy horizon,

five to ten feet above the base of the Cedar Lake lndicates
that part,; of the surrounding land mass was not completely

inundated" until later. tater cond"itions became favourable

for local organic growth¡ â.nd patch reefs such as those pre-

sent in outcrop, probably d.eveloped (Figure /) . They were

in part destroyed by the advancing and. retreating sea.

Hoi'¡ever r portions of these reef s survived" such action and

these are probably represented in outcrop sections at Lundar,,

Fairford and Chemahawin"

Not all reefs hqd their characteristics destroyed.

by the fluctuating sea 1evel. Tn the extreme southwest part

of the area, it appears that a large atoll-type reef grew in
waters that were probably deeper (Figure S), This interpre-
tation is based. malnly on d.ata from two rvells, souris valley
l¡Iarnez 5-ß (19) and Calstan Hartney 16-33 (eO¡. The 25 f eet

of shale near the top of the Ced.ar Lake in Souris Valley
I¡'larnez 5-L3 (19), represents a large restrictive,lagoon whieh

extended. as far east as lrlestern Orthez 13-36 (13). The

origin of the shale is in doubt. ft is possible that mud.s
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were d"erived. from local areas on the bank which had. becone

subject to erosion and carried in suspenslon by turbulent
bank \oaters.

A.s mentioned previously a d.olomlte conglomerate is
present in equivalent bed,s in Calstan Hartney 16-33 (2O)¡ and.

it probably represents deposition 1n a fore-reef envlrorument.

Thus a promirrent reef 1s postulated lying between the fore-
reef of dol-omite conglomerate and the red brorvn shales of a

lagoon. It is believed that the reef must have been a pro-

mine.nt feature in order to isolate the 25 feet of shale.

However, whether or not the reef was an atoll cannot be

ascertained" because of the lack of data. ft appears that an

atoll would be the most favourable explanation due to the

oval distributlon of the lagoonal shales (Figure 7). Other

Paleozoic .s:trf.aüa shor¡ anomalous thickenlng or thinning in
the Hartney arear (see McCabe ¡ L95B for I'lississippian, and.

McKennitt, 1p61, p. 29, for Devonian). These features and

the thick Cedar Lake section in the Hartney area (Figure 1)+)

and" the possible reef trend may be related to a single feature

suchr as basement faulti-ng.

R e e i onal _S 
q dim g-nt Ati.oq

The area under discussion in this thesis forms part

of the northeast segment of the Williston Basin. Although

this study is limited to a specific area, it is possible that
features seen in the various formations of the Interlake Group
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in Manitoba are present el-ser^¡here on the basin margin.

A regional d.eseription of Interlake sediments was

given by Fuller and Porter (L962). The isopach of the total
Lower Interlake (Porter and Fuller Lg59 p. 162-16Ð shows

several irregularities in lvianitoba. the general east - west

trend of the lsopachs of individ"ual formations suggests a

basin centre south of Manitoba during Lower Interlalce time,

In North Dakota, Carlson and Eastwood (L962)

indicated that conditions of deposition in the tower Interlake

Interval (Strathclair and. Brandon Formations of this thesis)

l¡rere more saline than normal, citing as evj-dence the occur-

rence of three thin beds of anhyd.rite in the central basin

area. The u.ppermost bed. is the only one of whieh the strati-
graphic position is mentioned, and corresponds to the rfVrl

horizon. The anhydrite is not part of the normal depositional

pattern, but probably represents the final- stages in uplift
of the area. The anhydrite was precipitated from the final
waters coneentrated in the eentre of the l¡asin. The position

of the other two anhydrite bed.s is not given, but a simllar
pattern of non-sequential relationships might exist for the
rrUft and [U,-,rr marker beds, Carlson and Eastr,,¡ood (L962) des-

¿

cribed the Nesson Anticline as a growing structure in the

iviid.dle and Upper Interlake times. Thus the presence of actlve
tectonic highs sueh as the Cavalier Iiigh within the Williston
Basin is normal rather than an exception.

A unlform dip towards the centre of the present-



day !üilliston Basin ls interpreted from structure contour

maps (Figures LJ arñ 16 in pocket). Several minor variations

are present in the pattern but cannot be fully evaluated

beeause of the wid.e well spacing"

The existence of outliers on the present Precamb-

rian shield, and the occu.rrence of Niagaran strata in the

Hudson Bay regíon indicate that the seas in parts of the

Tnterlake time extended northward and covered a considerable

area. During periods of emergenee it appears that most of

the terrigenous sediment rnias derived from the Precambrian area

or und.erlying Paleozoic rocks. The high degree of rounding

exhibited by most qeartz grains suggests that the gralns are

at least second. generation and derived from soilrces glven

below. Chernoff (L961) showed. a good eomparison tol- t¡n'e-. :- ..,-

sand of the Trrlinnipeg Formatlon. Other possible sources of

rounded quartz sand. are the extensive area of late Precambrian

quartzlte (Athabaska, Churchill and Sioux). Porter and Fuller
(L959 p. 177) stated that scouring influxes from the exposed.

Precambrian Shield area, resulted in the terrigenous sediments

t^rithin the fnterlake. It is believed that if the souree area

had been conti-nuously exposed, the proportion of terrigenous

clastics would be much higher than the amount which does

occur. This is further evldence that seas covered these

source areas for most of Interlake t1me.

Porter and Fuller (L959 p. 177) also d.escribed. reef
builders flourishlng in the eastern shallows with the

7L-
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colonies attaining no rnoïe than a fer^r feet in height. This

contrasts with the idea presented in this thesis of isolated
reef highs of the Strathclair Formation or the possible large

atoll-like reefs in the Cedar Lake Formati-on.

Sqrympry of Geo_lq&Lg- Ëg.q$Þ

S,t the beginning of Strathclair time, seas advanced

over the uniform Stonerrrall surface, The lower part of the

Strathclair was uniformly d.eposited over a r^¡ide area under

cond-itions favourable for organic growth as lnd-icated by the

d.istribution of VLr&LAnq. The establishment of organic banks

from the skeletal debris uias accompanied by a change of cond-

ltions which made reef growth quite active. Consequently

reefs becane the dominant feature in the Strathclair sêâ.

They have considerable vertical d.lmension, which was controlled

by either a slight uniform subsidence of the area or a slowly

risin$ sea level. Shoal areas also existed over the northern

part of the Cavalier l{igh. The function of this high besid.es

ereating a shoal area, separated a basln to the east from the

main area to the west. At the close of Strathclair time, the

area r¡Ias subjected bo a broad gentle uplift and the seas

receded. This emergence is marked by shale development Ín the

study â.rêâr

At the beginning of Brandon tlmer -':êÌr.. " imrndatlon

by the sea covered the Strathclair topography. In the south

the reefal highs were the onlX featu::es to project into the

zone of wave agitation and existed as shoal areas 1n

early Brandon tine. Northr,.rard, the seas became



shallor+er, enabling organic gror+th to construct a broad. bank

area. The cavalier high was no longer a tectonic feature,
although a shoal area was established. over part of it.

The isolated shoal areas in the south and parts of
the bank area beca^me favoura.ble sites for the formatlon of
oolites, Oolite formation in the shoal areas was then follov¡ed.

by organic grorvth. However, thls activity, governed by a

slightly fluctuating sea level- resulted in reefs of grea.ter

lateral- extent. current and wave action vrinnowed some fine
material off the reefs lnto the lnterueef areas ano lows on

the strathclair surface" The same fructuations i-n the sea

level resulted, in transgression and regresslon over the

shallolç bank âr€â. This resulted in thick widespread skeletal
deposits.

The upper Brandon sea was shallor,r and of restricted
extent. rt failed. to flood much of the adjacent land mass and

as a result considerable terrigenous nateriat was introduced

into the sêê.. The sea slotr¡ly retreated leaving a one to three

foot bed. of sand and. shale as a deposit over a wide area-.

Much of the area in Cedar Lake time existed as a
broad" shelfr oh which small patch reefs established" themselves.

Transgression and regression of the sea. at certain times with-
in the Ced.ar Lalce, d.estroyed and redistributed the reef s

establishing extensive branket deposits of rellct skeletal
materlal, At other times the water depth was too shallorrr for
prolifie organic growth, and. pe11eta1, grapestone and micro-
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grained carbonate sediments \Árere

å. diagrarunatlc picture
the Interlake 1s given in f igures
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CHAPTER SÏX¡

Petroleum and. Natural Gas

Most of the coarse grained deposits are aceompani.ed

by good intercrystalline and. vuþgy porosity. This poroslty

is best developed in the isolated reefal highs of the Strath-

clair Formation, the oolitic and relict skeletal deposits of

the Brandon Formati-on and the extensive rellct skeletal dolo-

mites and reefs of the Cedar Lalce Formatlon. In add.ition,

the thin sand. beds are usually acconpanied" by sone porosity.

The best trap oeeurs at the pre-Middl-e Devonian

unconfornity. The overlying Ashern Formation provid.es an

impermeable seal and" 1n some instances filling of the pores

by clay and anhyd.rite has occurred. in In'Lerlake rocks immed-

iately below the unconformity. Lesser traps could- be present

beneath the thin shales represented by the non-sequential

beds. Traps forned. by the change from porous medium and

coarse grained dolomites into cryptocrystalline dolomltes

could occur. Stout (1964) lndicated that cryptocrystalline

dolonite with 17 per cent poroslty but havlng a loru pernea-

bility may form a cap roek with flve - ten percent leakage

through the câ.pr

Source rocks are lacking in the area, with the

Interlake conslsting of light coloured d.olomites with no

apparent d.ark bituminous carbonates present. Shale seqrlences

su.ch as are present in the Ced"ar Lake Formation 1n Souris

ECONOMIC POSSIBIL]T]ES
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valley warnea 5-L3 (19) could. have been a possible source.

However, it is impossible to tell whether or not orga.nic

naterial was associated. with the red brown shares of the

l¡larnez well. The lack of ideal source material within the

rnterlake should not be a deterrent in exploration as oil is
produced from similar light colored. carbonates elsewhere 1n

the lfilliston Basin.

Known shoirs of oil- and gas are listed by the Mines

Branch, Province of Manitoba (L962). These are 1BO feet of
ffgassytt mud. recovered. from the lower part of the Cedar Lalce

Formation in Imperial Madelaine 16-18 (84¡ t slight o11 stain
in cuttings from the middle Cedar La]ce Formatlon in calstan
lüawanesa J-l (42) and in the Hartney area where driltstem
test from the upper cedar Lake ylelded bla.ck sulphury rrater.

In addition, å.ndrichr:k (L959 p. 2397) reported. stight oil
staining from the same horizon in Calstan Hartney 16-ll (eO¡.

This occurs in the dolonite conglomerate, consid.ered to
represent the fore-reef beds of a prominent reef lying between

Hartney and the lagoonal shales in souris valley warnea 5-L3
(19). It is possible that more significant accumulations of
oi1 lie in this reef.

Nearest o11 production fron the Interlake Group

occurs in North Dakota in the Beaverlodge and Antelope pools

on the Nesson anticline. This region is approxinately 9o.

miles southwest of the southr,¡est corner of the provj-nce of
Manitoba. The pools occr-lr in the upper rnterlake rn¡hich is



absent from the thesis area except in the extreme southwest

corner of the provinceo Production d.oes occu.r from the

lor,¡er and middle portions of the Interlake in eastern l{ontana

and. is associated with Lower Paleozoic structure below the

pre-Middle Devonian unconformity.

The existence of tectonic highs present in the

lower Paleozoics has been established throughout the Williston
Basin. The Nesson anticl-1ne near the eentre of the basln is
the nost prominento Ballard (1963) has d.escribed several in
eastern North Dakota. In Manitoba, the only definite tectonic

high noted was a northward. extension of the Cavalier ltigh,

although possibilities include highs in the Cedar Lake Forma-

tion in the Hartney and ûuck Mountain areas. 1¡{e11 control j-s

not sufficlent in western and northern Manitoba to exelude the

existence of these and other highs.

Ânalagous situations to those present in Vrontana

could exist j-n Manitoba. The excellent poroslty, in conjunc-

tion with strueture and a good. trap at the pre-Devonlan

unconformlty may have resulted. in oiI accumulation.

79-

Gypsu¡o

Mineable deposits of gypsun occur at the village of

Gypsumvllle, r,rhich lies in the general trend of the Interlake
outcrop belt. As mentioned previously the age of this depô-

sit 1s in doubt. iA. Silurian age seems to be as reasonable

as the others which have been postulated. If a Silurian age



is correct, then there 1^rere three separate tlmes rvithin the

Interlake Group when evaporitic deposits such as that at

Gypsumville had the great'esb likelihood of forming.

1, In Strathclair time, with a northr¡¡ard extension of

the Cavalier high creating a basin on il,s eastern flanJr,

similar to that developed in the southeast part of the

study area. Loeal evaporitic eond.itions did exlst in
the Strathelair, as Dome Arrow River 12-10 (7L) contains

a thin bed. of anhydrite near the base of the formation.

2. Evaporites could have been deposited 1n the

restricted upper Brand.on seas.

3. Evaporites could have been deposited behind. an

extensive reefal area in Cedar Lake time.

ådditional gypsun deposits may be hid"den beneath

the extensive gla.cial drift cover occurring north and south

of Gypsumvllle.
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CIIAPTER SËVEN¡ SIßMARY A}TD CONCLUSION

Summary

To provide a basis for descrlption and reconstruct-

ion of a sedinrentary pattern, the dolomites were classified
as either having a crystal-line or relict texture. Grain size

of the dolomite has a direct relationship to the origlnal
limestone grain size. Rellct textures were exanined in detail
in the outcrop sections vith an attempt at recognition of
slmllar textures in well cuttings. The most readily identi-
fiable is reliet skeletal material, although recognitlon of
j-nd.ividual grains is difflcult. Relict pellet, grapestone

and intraclastlc textures are rarety discennible in weJ.l- cut-
tings and are usually represented by cryptocrystalline
dolomite.

Most of the formations established by Stearn (L956)

in the outcrop area can be recognized.. The following excep-

tions are presented". The Flsher Branch Formation is und.is-

tinguishabfe from the lower fnwood, and the Cross Lake

biostromal member is not as extensj-ve as originally d.escribed

but eonsists of two beds of relict skeletal dolomite separated

by a thiek bed of cryptoerystalline dolomite. This seqltence

is simila-r to dolomites elsewhere ín the Cedar Lake Formation

and is not confined to the lov¡er part. Both rrnits are

considered to be unrecognizable and therefore not valid- as

stratigraphic units.
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The Interlake Group of the subsurface is sub-

divided on a basis sj-m1lar to that proposed by Porter and.

Fuller (Lg5Ð with a further subdivision of the Lower Inter-
lake. This resulted. in the Strathclair Formation and an

overlying Brandon Fornation, the latter havlng an upper and

lower member. The outcrop name Ced.ar Lake Fornation is
applied to equivalent bed.s in the subsurface which comprÍse

the Midd.l-e Interlake. The non-sequential beds marking the

lower contaet of the Interlake, th.e Strathclair - Brandon

contact fUil horizon) , the upper - lower Brand.on contact (ttU2tt

horizon), and the Brandorr - Cedar Lake contact (nvrr horizon)

are all exposed at Grand Raplds; The formati.ons as estab-

lished by Stearn (L956) for the outerop area do not correspond.

to those establlshed for the subsurface"

The Strathclair Formation consists of isolated. reef
complexes, with associated interreef and" shallow bank

deposits. Arr extension of the Cavalier high into southeast

Manitoba isolated a basin on the eastern flank of the high.

Oolitic accretion and organic activity oecurred. over this
high.

The lol¡er Brandon Member contains oolitic and

skeLetat dolomite. The reefal highs of the Strathclair existed

as shoal areas ln lor¡er Brandon seas and on rrrhich extensive

ooJ.ite formation and organic activity took plaee. Northward,

a broad. shallow shelf existed and the high lÂrave energy

resulted. in thiek d.eposits of rel1ct skeletal material. The

lìaö1 -



upper Brandon Member consists predominantly of cryptocrystal-

line dolomite wlth terrigenous material indicative of a

restricted. shal-Iow sea with exposure of adjacent Land- ßlâss€s¡

The sediments of the Cedar Lake Formation consist

of interbedded rellct skeletal and cryptocrystalline dol-o-

nites representing transgressive and regressive seas over a

long period of time. Reefs r^rere restrj-cted to horizontal
development in the shallon r¡raters, although in deeper water

in the southwest part of the provinee it Ís possible that
large atoll-like reefs oecurred.

Conclusåonå

The regional sedinrentation history as lnferred from

the Manitoba area is somernrhat different i^¡hen cornpared to

earlier descriptions. The lower Tnterlake as defined by

A.nd"richuk (T95Ð was an extrenely shallor^r rrater shelf area

with numerous patch reefs unable'to develop j-nto thick bio-
herms because of slow subsid.ence. This coarser grained

upper unit was believed to represent an original eoarse

grained. llrnestone. Por:ter and Fuller Q959) pietured reef

buÍlders flourlshing in the eastern sha.llows of the hlilliston
Basj-n, but stated. that the col-onies greiÀr no more than a fer^r

feet in height. Carlson and Eastr¡¡ood (L96Ð stated. that the

tol'ier and I'{iddle Interlake sedj,ments were deposited in a

shallor,¡ sea slightly more sallne than normal marine waters

because of the presence of anhydrite and. evaporitic dolornite



in the centre of the basino

The ideas of sedimentation presented in this thesis
generally suggest d.eeper shelf waters in the southern area,

wlth decreasing water depth northward. and very shallow waters

over the area presently occupietl by the Precambrian Shield..

The d.eeper water in the south is necessary to aecount for
the prominent vertical reef growth in the Strathclair Forma-

tion, the presence of shoals over these reefs in lol¡er Brandon

and possible atoll-like reefs in the Cedar take.

Petroleum possibilities appear to be in conju.nction

rrith teetonic highs in highly porous zones and trapped at

the pre-Devoni-an unconformity.
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l. Well locations alg given aeeord,i_ng to 1egalsubdivision, section, tornnrship, añd rangã. ¿.ltwells are west of thé principäi meridiañ witrrthe exception of ti^ro wells wirich are indicatãd.
2. ltell nrxnbers correspond to location numbers onthe ind.ex map (Figure .,L0,¡ in pocket).

3. Measurements represent depth belorrr Kelly Bushingin feet. E*"gptions occ,r in werls numi¡er gi-iå
100 where d.epths were measured. from ground
elevati_on.

4. Legend.

forma-tion not present

? top of formation uncertain
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total. depth of r,'rell insuffielent to penetrate
formation.

Jr. overlain by Jurassic rather :than Ashern.

# ground elevation.
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Iüell Name

23

24

Sun.C" Hole #1

T{estern
Braysville

Baysel Bn¡celles

Done St. .Llphonse

B.A. Wiebe

B.Â. Gates

Cego H1lton

Calstan Findlay

Calstan
Linklater

Sun C. HoLe #2

25

26

27

28

29

Jv

31

32

Lsd-. Sec. Twp. Range
1üPM

Location

9

I
l3

7

L6

13

9

20

KuB. Ash-
Elev- ern
ation

226
276
L66
357
227
5T

267

2L7
t2B
East of

6B
L28

1

6

11

L2

l+

10

$
25

33

34

Sun Carman I+

Sun Carman L6

787

9,I
L6B2

1331

826

141t

L25B

Il+21

1618

784

814

BlB

all
Cedar
Lake
Top

Interlake Group

Jr.

9

ne

Upper Lower Strath-
Brand.on Brandon clair
Top Top Top

685z 698

2Og4 21oo

t9\5 L95B

Jr. 282

16+7 L65B

2330 2350

3905 3950

4ZBt! 4B4o28

1

753

2262

2103

389

1800

25l2

PM

Stone-

3

I+

772

2279

2L23

409

IB2L

2530

75

794

231+

2I4B

43e

1BL|.7

256r

e

872

?345

2L82

\81

tB72

2587

Jr. 25O

Jr. ?

started within Stony Mountain

3)5
q

I

\o

t

376

c)

400

370

4h\.

414



VIell
No.

l¡üell Name

3,

36

37

3B

tan. Superior
Haywood

Can, Superior
Rusywich

Cego Treherne

GNCC Spruce
trfoods

Cego Glenboro

Dillman Spruce
ìdood"s

Can. Superior
Rounthl¡alte

Calstan 1¡Iawanesa

Calstan Ewart

Gego Elm Creek

B.A. Morisseau

Lsd. Sec. Twp. Range
.[¡¡PM

Location

39

\o

41

4z

\¡

44

+5

6

t?

L6

32

K.B. Ash-
Elev- grn
ation

11 B7
789

2LBT2
36814

914

1006

L2o5

111+5

Lo47

L220

L27B

1364

1611

B:6

977

Cedar
Lake
Top

Interlake Group

35

17

I
14

26

20

10

3

4

5

ö

508

802

t355

l.620

L6B9

2020

2503

2674

4573

382

628

Upper Lower Strath-
Brandon Brandon clai-r
Íop Top lop

ö

x

B

BB

9

9

5\.o

B:6

13Bo

16tþLr

L698

2030

2523

2695

4625

414

644

15

L7

18

28

6

66o

yL)

L)v)

l-774

1BB2

2225

27O2

2goo

682

e35

l.52+

L795

LgO2

22W+

2722

zgL9

Stone-
all

oY5

e5B

L558

1821

t9z6

2275

2752

2952

734

rotl
L5B'

1853

L958

23oB

2786

298L

4gz

798

I

\o
t^J

I

507

BL5

5za

B:¡
5z+

875



l¡Ie11
Noo

1¡Íe11 Name

46 N.B.c. Holland. 13

47 Dome Brand.on 3

\B Ðome Brandon L6

49 Sun C .HoLe #6 il¡r

50 B.A. Lavenham I
,L Dillman Spruce

liloods 11

5Z Coutts Brandon 14

Union Griswold 13

53 Calstan Daly L,

fu Sun C. Hole #10 nw

5l Sun C. HoLe {19 nlr

56 Sun C. Hole #B ne

,7 Cego Gregg 5

,8 B.A. Mitchelr T

Lsd. Sec. Tl¡"p. Range
ï¡IPM

Location

109
5e

279
1+ 10

310

9r0
16 10

Ll 10

18 10

LE 11
Eást of
111
t+ 11

31 11

26 11

K.B. Ash-
Elev- ern
ation

11

L9

L9

2

10

I6
10

22

27

I
FM

1

1

1?

L7

rt9T

137+

L329

793

1182

1238

1319

1387

1614

7e5

79r

79t

1303

1311

Cedar
Lake
Top

t)79

2810

2607

lr?
r25o

2ro5

257ç

312+

t+f 78

vLa

Jr.
Jrn

t720

2L37

Interlake Group

Upper Lower Strath-
Brandon Brandon clair
Top Top Top

1+BB

2825

26Lg

3B

]-255

2LT8

2604

3154

t+zzo

1640

3051

2825

e

1410

23L6

279o

3369

4438

t65z

3067

2843

e

1445

2342

28o7

33BB

+62

Stone-
wa11

1680

3090

286T

r)

r)7o

æ64

2832

3Ll1B

4497

LTZB

3138

2920

186

$ze

2402

289Q

3455

)src

20

60

to5

1988

2)32

4Br ?

1731 lBgB

zrf+ 23r-o

I

9
I

e

L9L5

2335

+,
()

1g+1

2384



t¡Ie1l
No.

T¡IeIl Name

5e

6o

6L

62

Dome Hard.ing 4

Calstan Imperial 2

Calstan Elkhorn 7

Portage la
Prai,ri-e ffI 3

Imp. Blossom 3

Cego Westbourne L6

Cdn. Superior
Hockins 3

l¡Iilson Woodland. 16

Baurn & Feil
Bonnie Doon 7

Calstan Langfd.
Neepawa ,
Dome lvlinnedosa L6

B.A. Union
BrazeLL 2

Lsd. Sec. Tr,v'p. Range
l,lPM

Location

6Z

64

65

66

67

27

20

B

K. B . Ash-
Elev- ern
ation

11

11

11

6B

69

7o

22

24

29

7

2\

9

16

3

Y

17

20

1381

1503

1783

850

1350

ö73

r285

Be5

830

1142

1824

rBzb

L2

L2

13

13

14

Cedar
La]te
Top

L9

36

11

29

26

7

2920

3+16

4555

500

335'

6¡t+

L43z

2)6L

28go

Inte?laké Group

Upper Lower Strath-
Brandon Brand.on clair
Top Top Top

2935

3461

4610

5Lo

3386

640

1B1B

130

L82

L495

2479

2930

14

3L7I

36+7

lLF 14

lLF 18

3L95

3666

Stone-
wall

?

35Bo

809

ltf

323L

37l2

e

360o

B:g

20L6

e

502

t622

269)

3123

2000

?

3+B

L599

2676

3106

326L

3752

e

3631

870

20+6

e

38tF

L670

2730

3158

?

3678

896

I

\o
\t(
I

2082

286

)lz

1728

2770

3194



trfe11
No.

ü1e11 Name

7L

72

73

74

75

Dome Arror,¡ R.

Calstan T¡loodlands

Cego Springhill
Gridoil
Minned"osa

ïfomestead
Birdtail
Cego Plunas

Dome Strathclair
Dome Naco St. :

Lazate

BoA. Birnie

Shel1 Newdale

Cdn. Superior
Strathclair

Imp, tsirtte

l,sd.. Sec. Twp. Range
WPM

Location

76

77

7B

79

BO

B1

12 10 14 25

46l-52
13 ".r2 rl 16

K.B. Ash-
Elev- ern
ation

108Ll
12 13 L6

834L6

2L

82"

164¡ 3286

B8B

1371 L732

19r+1 2560

L535 34oB

966 97L

L99L' 2823

L576 35oo

r.218 1340

2060 26B8

1862 2B4o

L79t 318p

1(

Cedar
Lake
Top

1B

27

1l

2T

29

L5

20

L2 34 16

1,6 11 L7

L2' 23 L7

Interlake Group

Upper Lower Strath-
Brandon Brandon clafi
Top Top Top

3302

1(l+

L777

2567

3472

978

2B)+4

3fto
l356

2707

2885

3zil
6

1

35zo

177

L935

2775

23

27

L7 23

LT 26

3tu5

205

L955

2801

Stone-
r¡a11

3572

230

1983

283B

IL77

3055

3725?

rSBo

289+

3055

3280

3630

278

20Ll3

287o

L2o5

3077

e

1604

29r5

3077

3l*9^8

12\4

31r-B

e

l6t+6

296r

LzB6

3L57

3638

1681

3003

3L57

3498

t

\o
Ot
I

3118

3454



ï,Ie11
No.

ldelI ]Iame

B¡

8Ll.

B5

B6

B7

.A.nglo Birdtail 4

Imp. Mad.elaine L6

Imp. Foxurarren 16

Lsd. Sec. Twp" Range
WPM

Location

Hemisphere
Helir:m Lundar

Hemisphere
Helium Taylor

Rid"dle Russell

Dauphin ffl
Inperial
Bluewing Lake

Mil.l ck. 0i1
E. Bluewing L"

Sapphire Duck
Mtn. #Z

Sweetgrass Duck
I,itn. #3

8B

B9

9o

3o

1B

K,B. Ash-
Elev- ern
ation

1B

1B

1q

20r4

q'l

26

29

27

)

6

27

20

27

L6 L5 20

4rg2r
seå 14 24

L7

92

r8og

Ll97

1B2r

835

830

LB77

1100

lBBO

1823

2262

1834

Cedar
Lake
Top

3150

ßr7
3120

e

q

3o40

?

2762

2)9+

2387

17BB

r3

Interlake Group

Upper Lower Strath-
Brandon Brandon elair
Top Top ToP

3190

3354

316'

e)

LT2

3074

L260

2BL5

2507

2410

lBOB

24

11 24

IO

3fio

3308

26

31

35

Stone-
wa11

25

3\

3572

3333

270

3L2

3253

e

246

2q-2

3228
.)

26

3630

3378

310

336

3301

?

3675

3429

350

386

3346

e

27L5

26)B

2022

2750

¿ooY

204\

¡

\Oi
\¡i

l,

2778

2712

20gLr

2822

2750

2133



!ùe11
No.

I¡Jell Name

93 Shell Swan R #2 13 3 35 29 l-369

9) Shel1 Swan R #I 9 1 37 28 1186

95 Mafekins #2 4 23 h¡ 26 aLSo

96 Mafekins #1 14 )+\ 25 841

97 Grand Rapids 12 20 47 14 8461Í

98 Easterville 1 6 48 LT 865#

99 l,loose Lake sw 35 fu 20 est. B5O#

1Oo Noranda Grace L. 3 9 56 25 est.875#

The follor¡lng vells a?e in Saskatehewan" They were

Soeony Carievale 16 4 3 32 1690

Lsd. Sec. Twtrl, Range
ï¡IPþl

Location K"B. Ash-
Elev- ern
ation

ïmperial Light-
ning Creek 16

Riddle St. iviarthe 1

Ridci.le Rocanvil-Le L6

Riddl-e Marehwell I

Ced"ar
Lake
Top

L570

L220

660?

300

Interlake Group

Upper Lower Strath-
Brandon Brandon claÍr
Top Top Top

r59z L7B6 1806 rB59

r23, 1380 14rt? 1458?

6Bo

325 436? ? 5L5?

B 66 BLI :-22

$ total depth 50 ft.
6 total depth 50 ft.

7

I'--r

L6

6

t7
lÞr

20

32

3o

JI

30

Stone-
wa11

used to provide additional-

66L5 6668 (top of Upper
6755 To92 TLi-2

L9)9

LSBo

l-755

r6r+7

61BB

3640

4r3o

326r

1go4

L5$

62+7

3676

\164

3285

Y2

5652

L74 |

\o
w

I

L52r04

control.

Interlake)
7L53

6662

390+

4392

3507

65ge

3856

t+3zo

3H+8

6&8

3BBo

tr:5o

3468

7L93

670\

3964

4+62

3176



DESCRTPTIONS OF SELECTED LITHOLOG]C

SECT]ONS

APPEND]X

99-

Grade scale after Leighton and Pend"exter (L962)

IT

.004 mm

.004 - .o6 mm.

.06 .12 mno

.I2 .25 rnm.

.25 .lo mm.

.5O 1.O rut.

1.0 2.0 mm.

2"O

cryptocrystalline

nicrocrystalline and silt
very fine grained
very finely crysta.lline

fine gralned
finely crystalline
medium grained.
medium crystalline
coarse grained
coarsely crystalline

Very coarse grained.
very coarsely crystalline

Breccias and conglomera.tes



hlell No. 13

å.shern lormation

258r - 25eB t3'iîårt'fiiå-i"t*i;t":#H.îî13,u;HËål;i.'n""
InLgrlakç .Qrqiæ

2598 Cedar Lake Formation

2598 - Z6ZO Dolomite; very tight grey, cryptocrystalllne to
microcrystalline 1n part, anhedral.

2620 - 2650 Dolomite; very tight grey, rellct skeletal, very
fine to eoarse grained, subrounded., fair sorting
with finer grained material at base; with dolo-
mite; microcrystalline, anhedral, trace vuggy
porosity.

2650 - 2670 Dolomite; light grey, reliet skeletat, very fine
to flne grained, subround.ed, faÍ'r intergranularporosity. .

2670"'- ?69O Dolornite; light grey, microcrystalline to very
finely erystalline, euhedral, excellent inter-
crystalline porosity.

2690 - 27OO Dolomite; light grey, cryptocrystalline to micro-
erystalline, arrlredral- to subhedral.

27OO - 27LO Dolomite; light grey, relict skeletal, very fine
to coarse grained, lrregular to round.ed, fair to
good sorting, contains some brachiopod fragments
and oolites¡ fair intergranular porosity.

27LO - 2733 Dolonite; light grey, microcrystattine grading
to cryptocrystalline, ankred"ral"

2733 - 27)3 Dolomite; light grey, very fine to finely crystal-
line, euhedral, good intercrystalline porosity.

2743 - 27+9 (core) Dolomitei very light Breyr cryptocrystalline
antred.ral, r+i-th f ine grained, rounded. crypto-
crystalline grains in parto becomes nodular with
thin shale partings near báse.

2749 üpper luteinber Brand.on Fornatj-on

100 -

Dcqe _re.tlean_,t_ake

7-34-4-15wl I(.8. L499



2749 - 27498.(core)-Shale;.reddish brown, silty in part,
posslbly anhyd"ritlc.

2?+eÈ - 2750 
iffíià.#l?äiiiå"1'åffi"åi3ï,"il3,:1f,îl iåff¿,
pelletal texture

2750 2752 (core) Dolomite conglomerate; light grey and.
pale green, fragments tr¡¡o inches thj-ck grading
bo sand. size, angular, poorly sorted2 with light
red and light green argillaceous matrix.

2752 - 2719 (core) Dolomite; light grey, relict skeletalt
patches of fine to occassionally medium relict
skeletal grains in a cryptoerystalline natrix,
some stromatolitic structure, falr vuggy polrosity"

27'e - 276e Íffiäi)#:iËt3.i"Ii:{ *åiî:'åi"T¿.iiïBtocrvstar-
2769 Lower Member Brandon Formation

2769 - 2773 (core) Dolomite; light grey, stromatolitic with
minor zones of nedii-m grained skeletal material.

2773 - 278) (core) DoLomite; light grey, ooliti-c, coarse
grained, round., well sorted, becomes fine grained.
with skeletal material near base, good" inter-
granular poroslty.

2784 - 2787 (core) Dolomite; light grey, relict skeletal,
fine to medj-um grained, subangular, to sub-
rounded., fair sorting, some small brachlopod"s
and oolites, good lntergranular porosityr

2787 - 2792 (core) Dolonite; light grey to grey buff, reliet
skeletal, fine to mediu.m grained, brachiopods,
favositid corals; interbedded with stromatoporoids.

2792 - 2793 (core) Dolomite; light grey, cryptocrystalline
interbed.ded with greyish green clay bands,
scattered grains of subrounded quartø sand.

2793 Strathelair Formation

2793 - 279, (eore) Dolornite; light grey, cryptocrystalline,
anhedral, chalky appearance, fair intercrystalline
porosity.

2795 - 2B3O Dolomite; light grey to ltght grey buff, relict
slçeletal, very fine to coarse grained, subrounded
to rounded, good sorting, very good. intergranular
porosity.

101 -



2830 - 2B5O Dolomite; light grey, relict skeletal, very fine
to fine grained, round., well sorted, chalky
appearâf ce; t¡ith minor dolomite; microcrystalline,
euhed.ral; good intergranular porosity.

2B5O - 2B5A Dolomite; HgÞ!_greyish purple, cryptocrystaltine,
anhedral, argiIlaceol.l.s.

2B5e Stonewall Formation

2856 - 2B9O Dolomite; light grey, cryptocrystalline to mj.cro-
erystalline, slightly argillaceous, with silt
and fine round. quattz sand at base.

LOz -

Well No. L7 sv'IEILTGts¿,SS {LLA}I0N!

2-35-5-81ü1

0verlain by Ashern Formation

ffi
14BO Ced.ar Lake Formation

r48o - 1490

14go - 1510

1510 1t30

Dol-omite; light grey, to very light pinie, relict
skeletal, fine to coarse, subangular, poorly
sorted., consists of braeiopod valves and crinoj-d
columnals; r,¡ith dolomite; microcrystalline,
anhedral-.

Dolomite; lieht grey, cryptocrystalline, anhedral.

Dolomlte; light grey, eryptocrystalline, anhedral,
slightly calcareous, fair vuggy porosity; minor
very finely crystalline, euhed.ral do1.omite at base.

Dolomite; light grey, microcrystalline to crypto-
crystalline, fair vuggy porosity.

Dolomite; light grey, as above; and. dolomite;
light BTey, relict skeletal, very fine to neilir:m,
poor intergranular porosity.

Dolomite; light grey, microcrystalline to crypto-
crystalline, anhedral.

Upper Member, Brandon Formation

Dolonite; light grey, microcrystalline to crypto-
crystalline, anhedral.

1530 - 15LFo

tllto - L55o

rrSo L56o

L560

$6o - $85

K.B. 1449



I59O L6O6 Dotomite; light grey buff, reliet skeletal, very
fine to med"ium, subrounded, with some crypto-
crystalline, anhedral doLomiter fair intergranu-
lar porosity.

L6O6 Strathclair Formation

L6O6 - 1630 Dolomite; light grey to grey buff, relict skele-
ta1, very fine to rnediurn, subror:nded, well sorted",
possible fine grained oolite in 1610-L62O, good
intergranular porosity.

1630 1640 Dolomite; light grey, relict skeletal, very fine
grained, rounded, good, intergrarnrlar porosity,

16t+0 - 1650 Dolomite; light grey buff, cryptocrystalline
minor mi crocrystalline, anhedral.

L65o - t66o No sample.

L66O - L676 Dolomj-te; tight grey buff r âs aboveo

L676 Stonewall Formation

1676 - 1680 Dolomite; light grey, with light pink, crypto-
crystalline, anhed.ral, minor relict skeletal.

_103_

1¡Iell No. L6

Ashern Formation

3950 - 3957 Dolomite; red.dish brown, very fine to finely
crystalline, subhed.ral to euhed.ral, argillaceousr

IêI,q4jh9-_Gr9ll!.

3957 Cedar Lake Formation

3957 - 3970 Dolomite; light grey to very light purple, very
fine to finely crystallihe, anhedral.

3970 39BO Dolomite; light grey, microcrystalline to very
finely crystalline,, anhedral to subhedral.

3980 3990 Dolomite; light grey, relict skeletal, very fine
to coarse grained with cryptocrystalline matrÍ-x,
irregular to subround.ed, poorly sorted., sllghtly
argillaceoils.

S ouLi s_Iall-ey ì¡Iargez_

5 - 13 - 5 - 2zlil¡L KoB. ræ5



3990 - 4O2O Shale, red.d.ish brown to maroon, some small blebs
of white gypsu.m.

4OeO - 4O3O Dolomite; light grey buff, cryptocrystalline,
anhedral, translueent appearance,

t+O3O - 4O\O Dolomite; light grey buff , cryptocrystalline,
anhedral, slightly calcar€oils¡

4O4O - 4O7O Dolonite; light med"j-um grp'y; very fj.ne to finely
crystalline, subhed"ral to euhed.ral, f air inter-
crystallihe porosity+

4070 - 4o8o 
iiiËîåïå*}läTi:ïïåSËåi:i"{å'3*åäåå":i,";åå"

4oB0 - 4o9o No saruple

4090 - 4tOO Dolonite; light buff; relict skeletal, very fine
to medir:m grained, round.; and d"olomite; crypto-
crystalline, anTredral.

4100 - 4fZO Dolomite; cryptocrystalline to microcrystalline,
anhredral to subhedral.

4fZO - 4f4O Dolomite; light buff , relict slceletal? very fine
bo ned.ir¡m grained, subrounded. to round.ed, and.
dolomite, cryptocrystalline, anhedral, poor
lntergranular porosity.

4f4O Upper Member Brandon Forrnatlon

4f4O - 4f5O Dolomite; light grey; cryptocrystalline, anhed.ral"

4f5O - \trg Dolomite; light grey, cryptocrystalline to micro-
crysta111ne, anlredral.

+Llg Lortrer Member Brandon Formation

)l5g - 4182 Dolomite; light grey, microcrystalline to crypto-
crystalline, anhedral.

4182 Strathclair Formati.on

4182 - 4190 Dolomite; light grey, cryptoerystalline to micro-
crystalline, anhedral and dolonite; relict slcele-
tal, very fine to medir.i-m grained, subround"ed"o

4190 - 4ZfO Dolomite; light grey, microcrystalline to crypto-
crystalline, anhedral*

104 -



4ZfO - 4ZZ4 Dolomite; light medium grey, cryptocrystalline
anhedral, and dolomite; relict skeletal, very
fine to riediurn grained, subrounded.

4ZZl+ Stonewall Formation

)ZZ4 - 4Z3O Dolomite; light grey to white, cryptocrystal-
line, anhedral r^iith minor pelletal texture.

105 -

l¡Ie1l No. 20

Ashern Formation

3775 - 3780 (core) Dolomite; med.ium grey, cryptocrystalline,
anhedral, argillaceous.

37Bo - 37e5 Íïfiå;),iiå;iååååu'*iH lilii"-åäii,i Hå#'ffiiïi3l-
eeous band.s.

M
3795 Ced.ar Lake Formation

3795 - 3802 (core) Dolomite; light grey, cryptocrystalline
to mieroerysta.lline, anhedral.

C al staq. JattneE
L6- 33- ie 24rü1

3Bo2 - 3B4o

3B4o - 3855

3855 - 3863

Dolomite; light grey, cryptocrystalline to micro-
crystalline in part, anhedral"

No sa-roples

(core) Dolomite; very light grey, cryptocrystal-
line, anhedral ut:lth thinly interbedded. stromato-
poroids and finely rellct skeletal material at
3559 feet.
(core) Dolomlte eonglomerate; med.ium grey frag-
ments in white matrix, fragments range from .2
to 4 centime,ters, subiounded, poorly sorted,
scattered intergranular porosity in part.
(core) Dolomite; very light grey, cryptocrystal-
lilg with abund.ant flne cryptocrysta.lline grains,
well sorted, scattered intererystalline porosity.

K.B. t4Z6

3863 - 3869

3869 - 3876



3876

3BBo

38Bo

3900

No sarnples

Dolomite; lighl grey to medium grey, microcryst_alline to finely crystalline, sùnfrä,íra.l to
euhed.ral. with minor med.ium 'Éo very coarse gra.inedret-j.ct sÉetetal aoiomiiã-àt nuse;-iri;' inrer-crystalline porosity.

Dolomite; 1+gþ1. grey, cryptocrystalline to veryfinely crystalline, ánfreAral tð subhed.ral, faiiintercrystalline pórosity.
Very poor samples.

Dolomite; 1+gll. greyr picrocrystalline to veryfinely crystalline, éubhed,ral- to euheciral, iãi"intercrystalline pórosity.
Do1omite; light_ BTeI: very f inely crystalline,
subþedrel to euhedrai, and d,olomite;-""iiãt---'skeletal, very fine-tó medium grainád., subrounded.to rou.nd, good sorting.
(core) Dol-omite conglomerate; light to med.iu.m
fra.gments ln a rrhite matrixr'fra[ments up il fcentirneters in diarneter, subangu_Iar to sùn_rounded, texture of frafnents varies.
Dolomite; 1+gþl- greyr picrocrystalline to veryfinely_crystalline, subhed.ral- to euhed.ral, fãirto good porosity"

Dolomite; light grey cryptocrystalline to micro-crystalli.ne, subhed.ral, fair intererystallineporos]-ty.

lglo$te; l+gr_t!. grey, microcrysta.lline to veryr].nery crysral.l-_aner rarely finely crystalline,
arùredra.l to subhed.ra.l, f air inteicryät*ffine t
poroslty.

Dolomite; light grey, eryptocrysta.lrine to nicro-
,c1¡stallil";-anJred_rai to euhedi"al, fair to gooé.intercrystalline porosity, '

Dolomite; light grey to 1ight grey buff, micro_crystalline to very finely - cryãtailine, 'subhed,ral.
and.dolonite; relict skeretarl very firie-¿;-îi;ä-'graj.ned, round., well sorted..

(core) Ðolomite¡ yery Jight grey, cryptocrystal-l-ine anhedral, interbe¿oed. r'¡ltrr- <íoromite cänglo-merate; fragments up to 3 cÍlr in dianeter, iñ

39oo

106 -

391o

3910

39zo

3920

3930

3930 - 394'

3945 - 3968

3968 - \.ooo

4ooo - 4oro

4oro - 4o3o

t+o3o - 40Bo

4o8o - 4095

4095 - 4rro



dlameterl in argillaceous matrix, good strom-
atoporoid. structure in part; two inches dark
green shale at base.

kffO Upper Member Bra.ndon Formation

4110 - 4116 (core) Dolomi-te; light greyr_ cryptoerystalline,
to microcrystalline, anhedral, slight banding in
part.

l+1f6 ¿ \tZ6 Dolonite; very light grey, cryptocrystalline to
microcrystalline, anhédral.

4LZ6 Lor,rer Member Brandon Formation

\tz6 - \r4o 
H+sîålïi"å'Ë3'"åíiu+riå"äff'ri:3iï'ff :;"ïílå:"-
i-n- part, subhed,ra,l to euhedral l falr intercrys-
balline porosity.

4r4o - 4170 Dolonite; very light grey, eryptocrystarline to
microcrystalline, anhedrai to subhedra.l rrith
dolomlte; relict skeletal-, subrounded to round. at
base, fair to good. porosity.

4f7O Strathclair Formation

4r7o - 4r9o Dolomite; light grey, cryptocrystalline, anhedralwith d.olomite; relict skeletal_, very fine to
mediurn, some brachipod. shells.

+190 - 4ef3 Dolomite; light grey, relict skeletal, very fineto medium grained, good sortlng, minoi crypto-
crystalline dolomite, excellent lntergranular
porosity.

l+ef3 Stonewall Formation

4er3 ¿ L+zzo Dolomite; light grey, cryptocrystalline, anhedral.

Lo7 -

Well No. 27

Jurassic

2BO 282 Shale, redd.ish brov¡n.

8,..4._!'Í.IEÞE

7-35-7-4ï{1 K.B. 826



282

282 335

lntelljlFe Grqu-p

Cedar Lake Formation

gefonrite; light grey, cryptocrystalline to micro-
er¡rstalli-ne;, with abundant shale eavings in upper
part.

Dolomite; light grey buff, relict skeletal? very
fine to medh¡m, subrounded, subrounded; and dolo-
nite; microcrystalline to very finely crystalline,
subhedral.

Dolomite i very light grey to r¡¡hi-te, cryptocrys-
talline, slightly calcareou.s.

Dolomlte; light greyr cryptocrystalline to micro-
erystalline, anhed.rall fair utggy porosity.

Dolomite; very light greyr v,ery filely crystal-
line to microcrystalline, subhed.ral, minor relict
skeletal- fragments in part, dorals, ostracods,
trace intercrystalline porosity.

Upper In[ember Brandon T'ormation

Dolomite; very light grey, microcrystatllne with
minor very finely crystalline, subhedral to anhe-
dral, slightly calcareous.

Ðolomite; very J-ight .grey, microerystalline, sub-
hedral to anhedral.

Dolomite; very light grey, cryptocrystalline,
anhedral, calcarêoü.s¡

335 345

108 -

3), 365

365 375

375 3Be

389

389 395

3e5

405

405

4og

409

4L5

4O9 Lor,ver Member Brandon Formation

4l-5

43e

432

43e )55

Dolomite; as above"

Dolomitei very light grey, microcrystalline to
cryptocrystalline 1n part, anTredral to subhedralt
calcareous "

Strathclair Formation 
I

Dolomitei very light grey, microcrystalline with
very fine to finely crystalline in partr rrghostsrr
of reliet skeletal grains r argillaceous at top of
unit.
Dolomite; very light grey, eryptocrystallinet
anhedral.

\55 465



)65 475 Dolomite; ver)¡ lisht grey, reliet skeletal, very
fine to medium grained, suþrounded to roundedl
with relict oolite, fine grained., round, good
intergrar¡¡.lar poro sitY.

481 Stonewall Formation

\85 Dolomite; light grey, cryptocrystalline, anJredral.\81

rog -

Well No. 7f

Overlain bY Ashern Formation

Ig-teglake, Group

3302 Cedar Lake Formation

3302 - 3310 Dolomite; light med,iun grey, microcrysta"llinet
anhedral.

3310 - 3340 Dolomite; light grey, relict skeletal? very fine
to medium grained, round. poor to fair sorting,
with ninor dolonite; cryptocrystalline, anhed.ral.

3340 3350 Dolomite; light_grÇyr relict skeletal, very ,fi4"
grained with dolomite; cryptocrystalline, anhedral.

3350 - 33BO Dolonite; light grey to light redd.ish brorunt
cr¡rtocrystalline to microcrystalllne, anhed.ral
to subhedral'

33BO 3l+OO Dolornite; hght grey microcrystalline to very
finely ciysta.lline subhedral to euhedralr good.
intercrystalline PorositY.

3400 - 3H+O Do]omite; light grey microcrystallile to crypto=*
crystalline, subhedral, fair to good intercrystal-
line porosity.

34\0 - 3450 Dol.omite; light grey, cryptoerystalllne to very
finely crystal11ne, subhedral, good intercrystal-
line porosity.

34t0 3460 iiå:i':;å"åiåÎ: $ä;$'*::äu,å"å;"l;,fåTiiå"";å;:31;r"

3I+60 - 3470 Dolomite; light grey, retict skeletalr very fine
to fj-nely grained", subround.ed. good intergra.nular
porosity.

Dor_re Arrow River

12-10-14-25\¡L K.B. 1643



3l+70 - 3l+Bo

34Bo - 3t10 Dolomite; light grey, mlcrocrystalline to crypto-crystalline, anhedral, with dolomlte; relict -

skeLetalr.very fine to coarse graineit, subround.ed.,falr sorting; minor medium to coarse frainedquartz sand., silt and shale at base.

3t1O - 35ZO Dolomite; light grey, mierocrystalline, anhed.ralto subhed.ra"l.

35ZO ilpper Member Brandon Formation

35ZO - 3545 Dolomite; light grey, microcrystalline to veryfinely crystalline, subhedral to euhed.ral, f air
intercrystal-line porosity"

3l+5 Lor,uer Member Brandon Forrnation

3f+5 - 156O Dolomite; light grey, microcrystalline, anhedralto subhed.ral, with dol-omite; relict skeletal,
very fine to fine grained, round, fair inter-
granular porosity.

Z56O - 3570 Dolomite; light grey, microcrystalline to crypto-crystalli*", subhedral to anhed.ral, with quartz
silt at base.

3570 ' 35zz (core) Dolomite; very lisht grey, cryptocrystal-
l1ne, anhedral, possibly pelletai.

3572 Strathclair Formation

3572 - 35BLÈ (core) Dolomite; very light grey, relict sketetal,
medium to very coarse grainedr. r.ounded, ooliticr'
becomes poorly sorted, belornr 3l?5, good.'inter-
graular porosity,

35Bs- 35æÈ ffi:;),*Hit:îi,ïEîu*låål'råi:il¿, "íåTl:;"""u'-
skeletal dolomite.

3583¿- 3585 (eore) Dolomite; medium Brex+ cryptocrystalline,
anhedral, thinly l-aminated..

3585 - 3589 (eore) Doromlte; _very right grey, cryptocrystal-
11ner yilh vgry fine to mediurn þiainàd cryþto-crystalline lumps in part.

35BvÈ- 3602 (core) Dolornite; vgry_1ight grer, relict skelotal,fine to medium gl?inedr subangulár to round.,poor to fair sorting2 with coarse shell fra¿foents
in parto

Dolonite; light grey, cryptocrystalline, anhedral.

110 -



3602 -

l1l. -

(core) Dolomite; tight grey buff, rellct skele-
tal, eoarse to very coarse, subangularr_grading-
to fine to med.lum grained", subrounded; Favositid
eorals, brachiopods, good" stromatopotoidst
thgoughout, minot patehes of anhydrite, fair
porosity.
(core) AnÌrydrite r irregular contact i^rith
adjacent dolomite.

(core) Dolomite; light grey, rel1ct skeletalt
nedium to coarse grained, crinoid columnals,
Virei%*å at 3618å, good intergranular porosity.

Dolomite; light grey, microcrystalline_to crypto-
crystalline, anhedralr rvith relict skeletal;
medium to vèry coarse grained-, round fair inter-
granular porosity.

Stonewall Formation

Dolomite; light grey microcrystalline to crypto-
crystalline, arrhedral.

3611F

3614 -

3614å-

36rB

3620

3620 - 3630

3630

3630 3640

Well i{o. 73

.å.shern Formation

l77O L777 Dolomite ; red.d ish bror¡m, cryptocrystalline ,
anTredral with shale; reddish brown"

Interlake Group

L777 Cedar Lake Formation

L777 - 1B0O Dolomlte; light' grey, to light reddish broi¿n in
gpper palt, c ryptocrysta-.lline to microcrystal-

iiäS'n3*3fi#1 
t" subhedral' rair intercrvstal:

1BO0 - 1B1O Dolomite; light med.ium greyr relict skeletalt
fine to very coarse grained, round"r good sortlngt

ii *, u 
ffiäå: 3i, " ;åål " ii{: : 3*} :tå'T i"ä' ;ffi ::ii;:'"

1B1o - 1B2o Dolomite; l1ght grey to light purpllsh grey,
microcrystalline to cryptocrystalline, anhedra.lt
fair intercrystalline PorositY.

CEGO Sprínehi1l

13-L2-].5-16 l,l1 K.Bo L37L



ILz .

1820 - 1B5o Dolomite; rlgF!.grey; micro_crystalline to veryrr-nery crysfarline, anhedral- to subhedra.l, fairintercrystalline pórosity 
"

l8to - 1860 No samples

1B60 - lBBo Doloruite;.light, srey, microcrystalli.ne, anhed.ra.l
and. d.oJ.omite, reliet skeletal; fine to'very
coarse grained, round.

1BB0 19ro Dolomite; light- g{ey: mleroerystarline to crypto-crystalline, anhedrai.

191O - L?ZO No samples

r9zo - 1930 Dolomite; ligþt Çreyr.retict sketetal, very fine
to_medium grained, with minor cryptocrystailine
doloruite? poor infergranular porô-sity.-

1930 - L935 No samples

L935 Upper Member Brandon Formation
1935 - L955 Dolomite tight -sr!y.r_ microcrystalline to crypto-erystalline, anhedrál, good intercrystallinä-

poros]-ryo

L955 Lor,¡er Member Brandon Forma.tion

1955'L96o Dolomite; light greyr-reliet skeletal? very fine
bo flne grained, round",

1"960 ' Lg?o Dolornite; verr li-ght grey, microcrystalline to
Ïiil5ï;íå:lill'"", anhedrál' poor intercrystal-

L97o - 1983 ?g.11*l!"; ]ight sr?y þuff ,. relicr skeletat, veryfine to mediurn grained, subroundedo fai:: sórting"*ill l:lomite; cryp!9crysralIine, ánhedrat, r;i;,intergranular porosity.
1983 Strathcl_aj.r Formation

1983 - 2043 ?:lg*itS; lighr^grey.to light srey buff, relicrsKereEar?.very fine to coarse, subrounded. toround-, fair !9.Cood sorting, witfr d"olomite;cryptocrystalllne in matrix'in part, poor úofair intergranular porosity.
2O+3 Stonewal-l Formation



2043 - 2O5O Dolomite; light grey 'bo very light pink, reli-ct
skeletal, very fine to medium grained, sub-
angular to round, falr intergranular por:osity.

'Î¡lell No. 77

Overlain by Ashern Formatj-on

r+Ssls&-g_Eoup.

2B\4 Ced.ar Lake Formati on

281$4 - 2B5O Dolornite; redd.ish brown, microcrystalline,
euhedral, argillaceoirs.

2B5O - Z863 Dotomite; light grey; microcrystalline to crypto-
erystalline, anheci.ral to subhedral.

2863 - 2BB0 (core) Dolomitei- vgr{ lisht grgy, cryptocrystal-

iå";å"ilssible 
skeletal in part, stromatoporoids

2BB0 - zBBT (core) Dolomite; light grey, relict skeletal,
fine to med.ium grained", subrounded., vrith patches
of cryptocrystalline d.olomite, good fine virggy
porosity"

2BB7 - 289, (core) Dolomite; very l-ight grey, cryptocrystal-
line to microcrystalline, anhedral, possible
relict skeletal in part

2895 - 2909 (core) Dotomite; very light grey, mierocrystal-
l-ine to cryptocrystalline, uith patches fine to
medium grai.ned relict skeletall good vuggy
porosity.

2909 - 2972 (core) Dolomitei very light grey, cryptocrystal-
line to microcrystalline, anhedral.

2912 - 2950 Dolomite; light grey, microcrystalline to very
finely crystalline, anhedral to euhedrale sub-
rounded to rounded.

2950 - 3O1O Doloroite; light grey, relict skeletal, very fine
to medium grained, subrounded to round.ed, fair
to good sorting, with dolomite; microcrystallÍ.ne,
subhedral, fair to good lntergranular porosity.

11? -

Dô¡te -]$lrsthclilLr
B-34-16-21trl K.B. L9Zt



3O1O - 3030 Dolomite; light grey, cryptocrystalline to finely
crystalline, anhedral to euhedraL, fair inter-
crystall-ine porosity.

3030 - 3055 Dolornite; lÍght grey to light grey pirik, crypto-
crystalllne to microcrystalline, Traee quartz
silt at base.

3055 Upper Memþer Brandon Formatlon

3055 - 3077 Dolomite; light grey, cryptocrystalline to micro-
erystalline, anhedral.

3077 Lor^rer Mrember Brandon Formation

3077 - 3110 Dolomite; light greyr relict skeletal, very fine
to fine grained., rarely medium gralned.¡ sub-
round.ed. to roundr Bood sorting, with d"olomite;
cryptocrystalline, as matrix, poor intergranular
porosity.

3110 31fB Ðolomite; light grey relict slceletal, very fine
to fine grained, subrounded, to round, rninor
cryptocryetalline doloroite r fair intergranular
porosity.

3118 Strathclair Formation

31tB - 3130 Very poor samples

3130 - 3140 Dolomite; light grey, cryptocrystalli-ne, anhedral,
with dolomite; reliet skeletal, very fine to fine
grained, round.

3140 - 3L5A (core) Ðolomite; light grey, reliet skeletalr very
fine to medium, subround-ed", fair to good sorting,
some \rugs fil-led with anhydrite.

3150 - 31tl (core) Dolomite; very light greyr cryptocrystal-
l1ne, anhetlral.

3:.-5I - 3153 (eore) Dolomite; very light greyr relict skqletal
as 3140 - 31t0, 'with- favõsitIo, -córals, 

Iiiåsfn$-Aat 3f53.

3153 - 3L55 (core) Dolomite; very light greyish green, crypto-
erystalline, argillacêolts r

3L55 - 3L57 (core) Shale; reddish brovn, thinly lanlnated,
gypsiferous.

3L57 Stoner¡¡all Formation

114 -



3l.-57 - 3160 Dolomite; light grey to purplish grey, cryptoc
crystalline to very finely crystalline, anhedral.

IoIeIl No. 97

LLí -

0

Cored throughout.

7"8 Overburden

7.8 Cedar Lake Formation

L7.O Dolomite; light grey buff, microcrystalline
to eryptoerystallineo one millimeter solution
pits L5.3 - 16.8.

20.4 Dolomite; as above, shorrs prominent stromato-
poroidal structure.

32.0 Dolomite; buff, rellct skeletal, very fine to
coarse grained", poorly sorted, consists shell
debris, some s¡nall whole brachlopods; very thin
green shale partings in upper part.

37.O Dolomite; light grey buff, microcrystalline.

46.0 Dolomite; li-ght, grey buff , relict skeletal,
with interbeds of cryptocrystalline dolomite;
skeletal material difficutt to identify some
crinoid colurnnals and whoþ brachiopods, strom-
atolites 37-39 feet.

5L.2 Dolor:oite; light grey buff , microcrystalline to
cryptocrystalllne, with thin interbeds of
relict skeletal raaterial; fine to mediurn grained,
poorly sorted; slightly argillaceous.

63.7 Dolomitei very lisht buff, relict skeletal,
rrpseudobreccian in part, minor interbed.s of
microcrystalline d.olomite; slightly argillac-
eolls, more friable beloi¡r f+.5.

64.2 Dolomite; light grey buff , arenaceolts, with
abundant fragments of dolomite; very fine to
coarse grained", subrounded to round.ed and
quartz sand; very fine to very coarse, round.,
minor silt, maihly concentrated. in two $ inch
band-s.

Grqnd Rapid s (hole ttto. 362)

L2 - zo - )7 - 14 iul G. Erev. 846

7 "B-

17.o-

2044-

32.0-

37.O-

46.o-

5\,2-

63.7-



'64.2 -

66.2 -

66.2 Dolomite; light to mediu:n grey, mi-crocrystal-
line , r^rith light green shale bands t

69.0 Sand.stone; light grey to pale green, sand" is
quartzose, medlum to coarse grained, round,
with minor green shale interbed"s, d.olornitic
and argillaceous in part.

69,O Upper lvlember Brandon Forrnation

78.O Dolomite; light grey buffi microcrystalline
to cryptocrystalline, mlnor interbeds of relict
skeletal and intraclastic dolonite, shale
partings2 slightly more argil.laceou.s at base.

B0.O Dolonite; light grey, mierocrystalline, argil-
laceous.

81.2 Ðolomite; light grey, microcrystalline, with
greenish grey shale partings, and disseninated
medium to very coarse rounded. quartz sand.

85.0 Dolomite; Iight Brenr mierocrystalline, one to
two ineh greyish green shale beds, trace medium
to coarse grained round.ed quartz sand.

85.0 Lower Member Brandon Formation

96.8 Dolomite; very light buff 2 v€rfl fine to medirirn
crystalline, interbed.ded relict skeletal dol-o-
nite and cryptocrystalline dolomlte, numerous
coarse vugs, some scattered corals.

97"4 Dolomite breeeia; light buff, large angular
fragnoents up to e inches in diameter.

98.B Dolomite; light grey, intraclasticl €ragments
are tabular, subround.ed, r^rith thin shale frag-
ments in a matrix of very fine grained relict
skeletal material"

106.0 Dolomite; very light buff to grey bilff ; crypto-
crystalline, some stromatoporoids at 1O0 feet"

110.8 Dolomite; light grey to light broun: buff, thin
wavy strands of Struþæ!åg-like material in
a light grey argillaeeous d.olornite, minor
greenish grey shale partings in part.

L22.5 Dolomite; light grey buff , microcrystalli.ne to
cryptocrystalli-ne, pale green shale partings.

69.o -

LL6 -

78.O

Bo.o -

Br.z -

85.0 -

96,Å8 -

97.+ -

9B.B -

106.o

rto.B -



L22.5 - L2\.5 Dolomite; light grey to grey buff , arenaceou.s,
sand is qtlartzoser med"iu-tn to coarse grained.t
subrounded, minor silt, occll.rs as floating
grains in ripper part 2 and in lower part is
interbedd.ed with thin bands of eryptocrystal-
line dolomi-te.

I24.5 Strathclair Fornation

l2L+.5 - L64.2

of retiät skeletal ráaterlal, with yiggftgg
{.eg.sa'þ at L63.2 - 163.7r Sood intercrystal-
J.ine porositYc

(hole no. 4o¡)

166.4 Dolomitei very light grey buff r cryptocrystal-
line.

- 167.7 Dolomite; very light grey to light Sreyr
cryptocrystalline r argillaceous.

L72.O Dolomite; light grey, relict skeletal, chalky
near base, calcareous.

173.5 Dolomite; very light greyr finely crystalline,
minor relict skeletal material, slightly
calcareous.

L75.5 Shale; greyish $reenr dolomiticr arenaceous,
sand. is quartzose, medium to coarse grainedt
subrounded to rounded., scattered dolomite
fragments.

I75"5 Stonewall Formation

Dolomitei very light grey to white, mlcro-

t64,2

L66.4

L67.7

I72.O

crystalline, chalky below upper few feet
çr1 ì p'htl w ealesr.eolr s . e.bundant thin inter
(il''y 5 t/d,-LIIIlbj , tJIrd.J-lLJ ¡Jtt-LvW LÀyyçr r sw ¡ ss v t
slightly calcareous, abundant thin inte^rbeds

L73.5

L75.5

178.0

T79 "B

178.0

L79.8

183.6

Dolornite; very light to med.iruu grey, re11ct
skeletal, vuggyr nnottled appearâoc€¡

Dolornite; light grey, microcrystalline.

Dolomite; uhite to light grey buffr ngdgJ.ar
appearance wíth poor core recovery, chalkyt
vuggy, calcar€oltso

Well No. 100

3-9-16-25\IL Est. Go Elev. 875



0.0 -

Cored throughout

95.o 0verburden

95.O Lor¡er tslember Brand.on Forrnation

104.0 Dolomlte; very light grey, relict skeletal,
mediunr to very coarse, some cryptoerystalline
d.olomite,

105.0 Shale; tight green, arenaceous, sand is qrrart-
zose, medium gralned. i,r¡ell rounded.r occu.rs at
base of unit and grades into underlying dolo-
mite.

10t.O Strathclair Formation

LO6.5 Dolomite; light grey, relict skeletal, medium
grained, arenaeeous, sand is quartzose, mediurn
grained round, occurs in pockets in relict
skeletal material.

1È.0 Dolonitei yery ]ight, grey, intraclastic, with
fragrnents f to å inches long and one-elghth
inch thick, also possible pelletal texture.

119.0 Dolomite; very light grey, cryptocrystattine.

136.O Dolomite; very lieht grey, relict ske1etal,
fine to medium grained, fossilj-ferous, with
Vir$flhåa ß5 - L36, numerous coarse vu.gs, some
of r,'rhich are filled with light green shal-e.

]-39.5 Dolomite; medium grey, eryptocrystalline,
argillaceous, slightly banded. in part.

150.O Dolomite; very light grey, cryptocrystalline
with some fine to nredium graihed relict skele-
tal below 14\-, some brachi-opods and scattered
eoral-s.

L52"O Dolomlte; pale redclish browr to pale green,
upper one foot is argillaeeoìrs, grades into
dõiomite conglomerate with frafments up to &
inch in diameter in a matrix of reddish and
green clay.

L52 Stonewall Formation

162.0 Dolornite; very light grey, cryptocrystalline
ruith relict skeletal material belor,,r tl8 feet,
includes brachipod debris and erinoid columnals.

g5.o -

10\.o -

105.0 -

LO6.' -

114.0

119;o

136.0 -

t5Y.2 -

150.0

L52.O -
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