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ABSTRå,CT

The Middle ÐevonÍar¡ ELk Poi¡rü group Ín the sub-
surface of Manitoba i-s from 0 tÐ 55O feet thick a¡¡d comprises,
in ascending orrler, the Àshern, llinrulpegosis and Prairie
EvaporÍte formationsn The FIlm Poínt foimation of Baillie
(195I) Ís noü continuous in the subsurface and is treated
as a lower r:nit of the üfinnipegosiso

Ninety-slx wells were studied, and sanples and/or
cores fron twenÈy-two of these wells are describedo
Stratigraphic maps a¡rd cross-sections are presented
for the group and its formatíons. The forsations are
age-dated and a coruelation chart equaùes the ELk Point
of Manitoba to other fornations j¡r Western Canada. the
depositiona-l enviror¡¡oent of each formatÍon i-s reconstn¡cted.

Ît¡e Ashena formation is a brick-red dolonÍtÍc
shale or brnorsn-red argj.llaceous dolonite a¡¡d is fron 1O
to 60 feet thick. It is a residual shale reworked and
redeposíted by a transgressing Devonia¡r sea.

The 1¡ì'tn pofnt r.¡nit of the T¡Iinnipegosis fomation
is a thin (O - 6Or) fieht colored limestone deposited Ín a
normal marine envir.onnent. The ?û5-nnipegosis ís a buff
saccl¡aroÍdal dolonite and contains orgenic reefs. ft
ranges from a normal thiclmess of 60 to 160 feet, to as
much as 3ó0 feet where reef stnrctures are present" It
represents a norrnal nari¡.e carbonate episode ín a stable
shelf regfon. ÐoIo¡nitization of the ïIinnipegosis Ís
attributed to a seepage refh¡x action under conditions
of aridÍty and sIÍght restriction.

The Frairie EVaporite is prÍncÍpa'l I y halite
and æhydr:lte, and. rarely potash sa1ts. ft ranges in
thíclaress from 0 to l+00 feet and is the resr¡lt of basin
subsidenee with a high degree of restriction j:r an arj-d
cli-mate"

the tüinnipegosls Ís shown to be a potential
h¡ndrocarbon reservoir and its possS-bil-ities fn this regard
are discussed.
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ÏNTRODÏJCT]ON

GE$ÏERAI NÐ,U,RKS

A thick succession of dolomites, dolomitic limestones,

and evaporites of Devonian age und-erlies most of the northern

Great Plains of Norbh Ameri-ca. The ïIilliston Basin occupíes

the central porLion of the norbhern Great Plains; within it

Ifiddle Devonian strata are represented by a carbonate and evaporite

section. The Elk Point group comprises the three loi,¡est l[iddle

Ðevonian formations of this area.

The area of discussion includes, in general terms, aIL

of the T¡[illisto+ Basin area, and, in d.etaiI, that porbion of the

basin l,ùieh lies within the province of }4anitoba,

The Elk Point group is r^rell suited for a stratigraphic

study. Regional correlation markers are present within and

adjacent to the group, and control density is suffici-ent to

ensure aecurate correfations. The group is present both in

the subsurface and in outcrops, and is a nappable unit of

mod.erate thj-cimess. trrlell logs, sample information, core,

and other data are readily aecessible, pertnitting detailed

study, Primary and d"iagenetic terbures are not conplicated.

by metamorphi-srn, and with the possible exception of salt

solutÍon i,¡ithin the hairie Evaporites, the group has been



only slightly deforrned since deposition.

The general Devonian stratigraphy and terminologr for

the i'filliston Basin area has been d.escribed by Baillie (tg¡l).

T^lherever possible and applicable, the stratigraphic ter¡os he

defined iuill be used i-n this paper.

FASVIOUS L\I0RK

Most of the wells drilled in l4anitoba prior to 1900

uere in search of r¿ater and the geological inforrnation r,¡hích

they afforded. i,¡as merely a by-produ-ct. The 1930t s saw a rener^¡ed.

interest in oil and- gas e:iploration, and. during that decad.e /e

well-s ¡¡ere drilled into the Palaeozoie formations. Fron L9ltÅ,

io I95Q approximatelJ 6 nore wells penetrated. Palaeozoic

horizons. Interest in the oi1 possibilities of l4an-itoba

started in February, I95L, r,¡hen the California Standard

Compar¡yr s DaJy lfts-lg welJ-, near the toirn of Vird.en, obtained

Mississippian production. Several good showings and semi-

commercial discoveries i-n ]952 coanenced actÍve oil e:çloration

ín l4anitoba. Since then about 8J i^reAls have penetrated the

Middle Devonian in }4anitoba.

The ter¡o Elk Point formation Ìras proposed by McGehee

(lg+g) for a sequence of red. shales, sa1t, anlryclrite, and

dolomite that underlies the lJaterways formation in east-central

Á,lberta. As a result of detailed palaeontologic stud.ies,

Criclm¿y (1:95t.) conclud.ed that the Elk Point fornation, which

- 2-
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previoilsly Lras considered to be in part Silurian, was probably

entirely of Devonian age. In I953t Baillie elevated the EIk

Point to group status including in ascendirig ord.er the Ashern,

T,^Iinnipegosis, and. Prairie Evaporite formations.

The first detailed geological d-eseription embracing a

pa.rb of the study area was rnade by Tyrrell (1S92) whose excellent

accornt d.escribes i-n consid.erable detail Devonian strata of the

l4anitoba outerop area. i¡fhiteaves (fggf, 1892) fÍgured and des-

cribed. the fauna collected by Tyrre1l. I'Jhiteaves pointed. out

the relationship of the Mønitsba Ðevonian with the Devonian of

Europe on the basis of the oecurrence of the brachiopod.

SlriJ:,eocephalus bfr4,ini ar¡d- the associated fauna. Kinrll-e (1:g1/)

also described Midd.le Devoni-an strata of the outcrop area.

ïn I95O, Baillie published detailed descriptions of a

number of Middle Devonj-an outcrop sections in the Lake trlinnipegosis

area of }4anitoba. Webb (1951) showed the regional distrihrtion of

the EIk Point salt and discussed the general lithologic character

of Middle Devonian strata. The cyclical aspect of Devonian

sedjmentation was enrphasized. by Andrichuk (1951) and he i-ndicated

the d.epositional thinning and disappearance of EIk Point strata

toi¡ard. southwestern Saskatchewan. Baillie (]:gfi) described sub

surface sections from }4auitoba, Saskatcher+an and. NorLh Dakota,

and by integrating subsurfa.ce lithologíc d.ata r.¡ith previous

knowledge of the outcrop relations, he interpreted regional

environments of deposition for the various Devonian units.

-3-
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Ol,rer (1953) d.iscussed. t'he general EIk Point lithology in south-

western l4anitoba. I'fclennan and. KamerçXaye (195d) nublished

cross sections shol.ring correlation and thiclcress of various

Devonia-:r units in Saslcatchewan. In a comprehensive workt

't*larren and Stelck (f956) Íllustrated suites of Devonian fossils

(includ.ing llinnipegosis species) fron various localitíes i.n

I,Iestern Canaða. Greiner (1956) presented detailed petrographic

descriptions and far:nal lists of the MetW dolomite (trli-nnipegosis

eo¡rivalent) in northeastern Alberba. Check (1956) pointed out

the presence of l,Iinnipegosis reefs buried by the Prairie salt

unit in central Saskatcher¡an. lüalker (Wf6) showed complex

facies changes r^rithin the T'üinnipegosis - kairie Evaporite

seqnence. In a later paper, Walker (Wy) discussed the

lithologic character, correlations, and. geologic history of

the Middle Devonian rocks in western Saskatcheruan. In 1956,

Van Hees presented a cross section of the Elh Point group froro

east central Al-berba to western Manitoba. Goudie (fg5Z) ais-

cussed the Middle Devonian salt of central Saskatehel¡an and her

report ineluded isopach rnaps of the Prairíe Evaporite. Edie

(1959) discussed Middle Devonj.an sed.inentati-on in Central

Saskatcher,ran and suggested the presence of huge atoll-Iíke

reefs rnrithin the }Íinnipegosís"

:::ì,-:i.: í.1

- 4-



PRESEMI STUDY

The results of an investigation of the Ior¡er part' of

the Devonian sequence in l,b,nitoba are presented. in this report.

This detailed study j-n a 1ocal area is intend.ed. to anplify the

regional anaþsis of Baillie (1953) and to complement further

detailed local studies r¿ithin other parts of the t¡lilliston

Basin area.

A literature siudy of the Elk Foint group ín the

Willíston Basin was made to establish the relationship of the

group as a whole to the rnajor features responsible for its

history. Based on this background information, a sed-imentary-

stratigraphic analysis of the EIk Poi'ot group in }f¿nitoba was

undert'aken"

; i The geological history of the El} Point group in

I4anitoba was i-nterpreted through regional correlation sections,

and isopach and lithofacies mapping. The study involved the

':.:.:.-ì
'-,'--.'--.'l

_:,:-..,..
Detailed. sample examinations and core studies ruere mad.e for

approximateAy 25 of these r¡efls. Llthologic data for approxi-

mately 10 other of these wells wec'e available from the l4anitoba
-::':-:'::.- ),

.¡.,¡.,-.:, l'Íines Branch and Mines Branch publications. Picks of formation

tops were subst'antiated by sample checks where any doubt existed

as to a definite top. The results of the study have been integrated

with published reports relating to the EIk Point group"

-5-
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AREA OF SruDY

The d.istribution of the Elk Point group and the area

of study are shor¡n on Figure 1. (After vari.ous sources).

The area of d-etailed study (Figure 1) covered by thís

report is a triangular area of some 351000 sqr.lare miles, occupying

the southwestern portion of l4anitoba. The area is bounded to the

sotrth by the ïnternational Boundary, to the i^¡est by the Manitoba-

Saskatchewan border, to the north and norbheast by the western

ed.ge of the Precambrian shield and to the east by the h^ineipal

Merid.ian.

CONIROL l¡lELtS

The location and type of control avaiJable for each

well used in the study is shour in Plate 1. (Tn Pocket). Nearþ

100 r,¡ells ruere studied, giving an average control density of

approxinately one point for every 350 sqrare miles" Each well

has been given a reference rirrmber and periinent d.ata are included

in þpend.ix I. Lithologic descriptions of selected vrells are

given in Appendjx ïI.
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DESCRTPT TVE STRAT TGRAPHY

GEOIÐGTCAL SETTTNG

l'{anitoba is sítuated geological-l.y on the northeast,ern

ed.ge of the l¡Iilliston Basin, an area characterized by intermittent

d.ifferential subsidence and accu:mrlation of sed.iments since 0rd.e

vj-cian ti¡ae (Mc0abe, J:959, Þ. 9). Palaeozoic sediurents, chiefJy

carbonates of Ordovician to Mi-ssissippian age, dip gentþ to the

southwest at an average of 30 feet per mile. Mesozoic sands and.

shales overlie the Palaeozoie sequence in narked. unconfonruity and

dip to the southi,¡est at about 12 feet per mile. Flat-þing

Cenozoic sed.iments are present loca1ly in the Tr:rt1e Mountain area.

Cenozoic erosion and. particularly Pleistocene glaciation

have produced an erosion surface with a northeast slope resulting

in the exposure at the erosion surface of a series of linear,

north-northr^iest trending outcrop belts r,¡ith successively older

strata e>qlosed. to the northeast.

TÏtr IvIÐDIÆ DEVOI$IJIII BASTN OF DEPOSIT]ON

The depositional basín in r¿hich the Mid.dle Ðevonian

sedinents were laid dorrn differed in shape and, location from the

present-day stnrctural l,,iilliston Basin, and it is termed the Elk

Poi-nt Basin- As used in this paper, the term Elk Point Basin

refers to an elongated trough trending northruest-southeast from

North Dakota and southr,¡estern Manitoba to eastern Alberta, i+ith

-9-
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its structural axis rur¡ni-ng between Regina and Saskatoon (Figrre 1)'

Ttre ELk Point Basin extends to the western limits of the area of

reference, It shows closure on all sid.es except in the northwest

where the axis of the basin continues into eastern .[lberta.

lHE ELK POTNT GROUP

',. General Remarks. --The Middle Devonian ELk Point group
...:::t i'..:.,.-

':::'':"':':' 
comoríses in ascendine order, the 'A'sherrt, I'üinnipegosis, and

: 
-:ti -r. 

!.i :. :' : :

;'1,'..';:,.';' Prairie Evaporite fo:mations. The Élm Foint formationr included

in the ELk Foint group by Baillie (lgfg), is not continuous in

the subsurface and. is discussed 1n this report as a lower unit

: of the l{ínnipegosis forrtration. The Ashern rests unconformably
:

, on the Siluriar¡ fnterlake group and the Prairie Evaporite

r formation j-s overlain by the basal red beds, refemed to as
.i

I the Znd red, of the Middle Devoni.an Dawson Bay forrnatj.on. This

stratigraphi-c sequence is illustrated i-n Figure 2.

Definition. --The teru Elk Point formation was first
:'.. ,1, -:. -.

.;,1.;.1¡;1 proposed by }fcGehee (tç49) for a red shale, salt, anhydrite and

. . - -' 
. 
.. . . . 

_: -'. :

".j- . ',:,' :'.',::..:.:.::. dolomite section underlying the l,rlaterways formation of east-
:::
..''' central A1berta. fn L953t Baillie elevated the E[k Point to

group status to include the .A,shern, nüÍ-ruripegosis and Pralrie

-,....i,.::, Evaporite foruations.
)'::1lr:-r;'r

F,:4panded definitions of the ELk Point group in the

central portion of the ELk Point Basin of Atberta by Van Hees (195ó)

created a lower and llpper ELk ?oj¡rt groì¿p. Ttre Upper ELk Point

-10-
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group had. previous]_y been established- as l'lid-dle Devonian b,v

Criclanay (L95ù. The Upper Ellc Point of Van Hees ( 1956) is

equivalent to the EIk Point of Baillie (tçSl) and- of this paper.

The Lor¿er Ellc Point d.oes not erbend. east of i'¡estern Saskatchewan

and the possibility exj-sts that it is Qrd-ovician rather than

Devonian in age.

For the ifill.fstqn Basin area and l4anitoba, the lor¡er

liurit of t,he Ellc Point group is taken ai the base of the Ashern

formation r.¡hich unconformably overlies olcler Palaeozoì c strata

throughou-t the area. The u1:per limit is taken at the top of

the Prair.i-e Evaporite forraation or at the top of t he tr'Iinnipegosis

fornration r+here evaporites are absent" The upper and. lower ljmits

of the Ellc Point group are indieated for aIl r¡e1ls on the cross

sec',,ions (Plaies 21 3t and" 4).

Undez'Ivine -Le-d"S. --i'Iithin the area of study, l'fidd.le

Devonian strata of the El-lc Point group rest unconformably on the

Silurian Interl-ake group of lliagaran age. The u-ppermost Tnterlake

beds in the Ìvlanitoba area are conmonly a cream to uhite, crypte

crystalline to lithographic, high calcium limestone, r.rhi-ch may be

ehal-tr<y in part. In maqy we}ls, hor,rever, these beds are a truff to

piú, microcr¡rsta.lline dolomite i,uhich may be argillaceou-s and./or

siltv- Tvnieal,ly, as in iuell number 7-[, a cream io white cr¡4¡te
v+À v.¡¡

crystalline dolomite marks the top of the Sílurian seoJ;ence. Ïn

a fev¡ places, as in well nu-mber I7, a thin, very argíllaceous facies

may develop in the Interlalce some 20 to /*0 feet below the fnterlake

-l-,2-



carbonate top. Ivlechanical logs in areas r,¡here such a zone is

d-eveloped near the top of the Interlake grou"o show two t¡oical

Ashern lrshale kickslr betr^reen lrlinnipegosis carbonate and- r¡eIl

developed ïnterlake carbonaier 'leading to possible miscorrelation

of the Ashern formation. fn these r,¡ells the uppe- argillaceous

zone nas consid.ered. to be the Ashern formation. The 1owæ zone

can be correlated to lcirovne Interlake bed.s and an aetual faeies

change from a highly argillaceou-s zone through slightly argillaceous

to norpargillaceous fnter.lake carbonate can be traeed on well Iogs.

Ovefl.ving.BS{s. --The EIk Point group is overlain by a

wiclespread argillaceous zone that has been referred io as the r2nd.

redr. The 2nd red beds are the basal bed.s of the l4id.dIe Devonian

Dar,¡son Ba,y formation and. it is thought that they are, in part, the

resioual product of minor subaerial solution erosion of the Prairie

Evaporite salts ('['falker, f956). No definite evidence is available,

however, to indicate i,¡hether or not an unconformity is present

at the top of the EIk Point group"

Distribution an$.Thie1ügss. -- La;be }4iddle Devorrian (E1k

Point) seas Llere errbensive through much of i,¡esiern and northv¡estern

Canada and- their areal distribution is shomr on Figure 3 (aft,er

ifarren & Stelclc, 1ÇJ8, Fig. 8, p. 37).

The areal exbent of Elk Point sediments is shornl on Figure 1.

The group has the r^ridest distribution of any Devonian strata in the

i,rlilliston Basin area and ranges in thickness within the basin from

300 feet at its margins to over 700 feet ai its centre (naillie,

.;:':ì{': :a!
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1953). ELk PoÍnt strata are present in the subsurface of Montanat

North Dakota, Saskatchewan, Alberta and ManÍtoba and rise to out-

crops at several places along the southr¡estern margín of the

Preeambria¡r shÍeld. The prÍncipal outcrop belt is along the

shores of Lake L[anitoba a¡rd Lake Tfinnipegosis ín Manitoba.

Ttre distri.bution, thiclmeso, ald lithofacies of the

ELk Point group in lvlanitoba is shor^m on Plate 5. Here the group

ranges in thíclcress from its zero erosÍonal edge in the north ar¡d

east to a maximum of about 55O feel along the southern part of

the western boundary of the provi.nce.

ASHERN FORPIÂTTON

Definition. -- The term Ashern fotmation was proposed by

Baillie (fg¡O) for the bri-ck-red to greyish-orange argillaeeous

dolonites i-mediately overlyi-ng Silurian strata in the outcrop

area. In the subsurface of Manitoba the å,shern fonnation is a

reddÍsh dolomitic shale. Ttre upper contact r*ith the overlying

lfÍnnJ-pegosis is corrnonly gradational, and the Ìower eontact with

the $ilurian trrterlake group displays much evidence of the un-

conforsrable relatíonship '¡¡ith the underlying strata. Despite

the gradational and erosíona1 nature of the contaets, the 1i-nits

of this thin argillaceous i.mit, bet¡reen relatively thick carbonate

ueits, can usually be dístÍnguished on mechanieal logs.

Lj-tho1ory. --The Ashern formation i¡r the subsurface of

Manitoba consi-sts typically of a brov¡n-red. to &aroon-red, slightly

.: ,: ,:-.'
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silty, d.olomitic shale, r^¡hich is earthy and irithout bedding.

Locally, small anhydrite and gypsum lenses occur in
the basal- bed-s. The basar feli feei may consi st of a breccia
l'¡hich may or may not incrude fragroents of the underlying roek.
Ïn tle eore frorn well- number 76, the basal few feet is a breccia
of dark red.d-ish bror,¡n shaIe, greenish shale, anirydrite and- r^¡hite

dolomite. The d.olomi-te fragments ar.e similar to the uppe*aost

silurian beds in this r,¡erl. Ilppermost silurían beds commonly

exhibit a. brick-red coloration l,'hich may per.sist for 50 feet
or more beneath the base of the Ashern and. in some i¡16lances

may cause difficuLty identifying the a.shern-Tnterlake contact,

The silty a,speet of the Ashern formaiion is best

d-eveloped. in the basal beds in the southeastern portion of the
study arear where qtaríz of silt si-ze grading to sand size is
present.

rn well nurnber 51, the Ashern is represented by a dark
grey to black shale r,¡ith abundant, smal1, iron sulphide nodules

ancL i,¡hite arùydrite lenses.

fn several places, a grey green dolonit'c shale marks

the top of the Ashern formation. I¡,.e11 number 4-9 illustrates the
relatíonship of the grey green bed.ded. sha're to other Ashern

lithologies. Here this shale overries the typicar red_dish-broi.m

dolomitic shale, with red.dish broiun anhydritic shale at the base

of the formation.

rn severar wells the upper contact of t he Ashern formation
is difficult to discern lÍthologically because of a complete gradation

-JO-
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frorc d.olomitic shales of defin-ite Ashern.type through gre¡r

argil-Laceous d.olonites to the purer carbonajes t¡rpical of the

overlying 
".linnipegosis 

forrna'bion. rn l+ell numbez, ls the entire
Ashern sequence consists of 33 feet of grey and. greeïÞgrey,

d.ense, argillaceous dolomite r,¡ith o*ly the basal J feet
developÍng a ;oinkish color.

etritution anA firic,mess. --The :lshern formation

und-erlies the Elk Point group Ín i4anitoba and saskatchei,¡an,

ït rests on the silurían rnterlake group r¿hich thins ,¡est¡¡ard_

so that at the Alberta bord.er the .&shern directly overlies
Ordovician carbonates.

The thickness and distribution of the.{.shern formation

the subsurface of lfanitoba is shor,¡n on prate 6. The thickness

somei,¡hat erraiic and. ranges from a ferr¡ feet to ovez, 60 feet.

Ï,TTNNTMGOSTS FOAT,IATTOIf

Definition. --The i',Iinnipegosis formati_on r,¡as originally
called lùinnipegosan by Tyrrelt (1g92) bu-t, as the ad.jectival suffjx
had a time eonnotation, the tern i{innipegosis l¡as recornmend.ed by

Baillie (l-gfi). This formation oceupìes the interval between

und-erlying Ashern shales and over!¡ring prairie Evaporites, or

the 2nd. red. zone r+here evapori_tes are absent,

ïn the outcrop area the iiFper contact of the r,rinnipegosÍs

formation is sharp and d.istinct r,,'i.th the overlying red and green

shales (Baiilie, 1Ç5l-). The upper contact is similarþ sharp in

-]t7-
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the subsurface, and only in areas i,¡here a highly an}ydritic
'i'Iiru:ipegosis top is overlain by massive anhydrite of the prairie

Evaporites i.s the contact somewhat grad.a;bíonal lithologícaIly.
As has been ;oreviousþ discussed, the relationship of the
'l^Iiruripegosis to the underlying bed.s may be somewhat gradational.

The limits of the iüirrnipegosis formati-on are easily recognized

on nechanical l¡el1 logs.

Elm F-oint",unit. --The Erm point was origiruJ-ly defined

by liindle (r9:zu, p. zSL) for -r,he linrestone e:c¡osed near Eln point

on the east shore of Lake l4anitoba. The Ern point is a mottled.,

yellor,rish grey lirnestone underþing T,Iiruripegosis d.olonnite and.

overlying Ashern shales throughout the outcrop area (Bail-lie,

L95r, p. 13). Baillie (lg1ù includ.ec the tlln point limestone

in his d.efinition of the Erk point group although he d.id- not

utilize it as a formation through the srbsurface area of his study.

ïn the present study, Elm point strata r,rere recognized.

in onJ-y a few v¡ell-s. Probable Elm point beds are found in well
number 1?, where over ?o feet of bror,rn-grey, míerocrystalline

limestone r.¡ith small bror,¡n spores occurs innred-iately above the

ashern formafion. This represents the maximun thíckness for
the Elm Point lj.rnestone. Throughout the subsurface of the area

stu-d.ied the EIm Point is d:ifficu-rt to d:i stingu_ish, probably

because of complete dolomitization, and therefore is apparenr,þ

discontinrous. As it is not a definable forrnati.on in the sub-

surfacerstrata eo,uivalent to the Elm point formation are includ.ed.

-18-
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t^rithin the T¡IÍnnipegosis fortnation in this study.

Areas where the l'rinnipegosis formation has a rrigh

limestone content, most of which may be an Erm point linestone
unit, are readily discernibre on the lirnestone-dol-omite ratio
map for the wir:nipegosÍs fornati.on (Plate ?). The best and

most continuous development of the Elm point limestone is found

in the outcrop be1t, partíeularIy along the eastern shores of
I¿ke ManÍtoba (Baillie, Ig5]-).

Reef Development. --structures which have been inter-
preted. as reefs have been observed. in field ou-tcrops of the
lfinnipegosi-s fornation on the islands and shores of Lakes

i'linnipegosis and Manitoba (naitlie, Lg6]), and. in several of
the l¡ells examined. in the present stu{y.

Thick-bedded to massive dolomi-te cliffs of the outcrop

area are consid-ered by Baillie ( ]95:-) to be erod.ed. r:emnants of
organic reefs or bi.oherns. the structureress eentral cores, with
rather steeply dÍpping, flanking beds d.raping over them, t,ogether

t"rith the presence of zuch reef-building colon:ial elements as corals
and. stromatoporoids, are evidenee for the accepbance of these as

true organic reefs.

The evidence for the presence of bioherms within the

subsurface is of a somewhat d.ifferent and neeessariþ less complete

n¿ture.
ïn d-etermirring the presence of reefs, ary thickenirrg of

the suspected formation or strata rnay indicate reef groirbh. Tf

- ]q -



this thiclmess is somewhat erratíc in distribr.rtion, and appears

not to be merely associ-ated r,¡ith the depositional rwedgingrr of
the rock units, ad.d-ed evid.ence is provided.. rsopachs of the
I'Iinnipegosi-s formation (ptate z) shor+ narked, e*atic, r-ocal

thickenings of from T5 to r5o feet r^¡hich are e:çlained by the
presence of bioherms or reefs.

rt is i¿ell rcro'.rn that reef cores are notably lacking
in stratification. rn a fer+ of the i;e1l cores examined, un_layered.

or structureless sections are present. undoubted.ly, some of this
appearance is due to the massive nature of the rock but in mar¡y

places it is found r¿i-th o'Lher features, such as unusually thick
sections and. the presence of organic material, ì-n such a üiay as

to suggest reef cores"

an abundant and varied. fau:na is one of the essential
criteria for biohermal gror,rbh. colonial reef building forms --
corals, stromatoporoid.s and. algae -- are particularly necessary,

but other faunal t¡-:es, r¡hiclr. con'r,ribu-be fossil debris to the
structures, are also iraportant. Ì,finnipegosis time raas exüremely

favourabLe for organie gz'or^rbh" corals, stromatoporoids, and

brachiopods were numerous (nainie, rg|.L). Bryozoans and sponges

we=e less so; a1gal gro',rbhs are not easiþ reeognized-, but nray

have been extremeþ important as reef builders. rn brief, the rnere

presence of eolonial types of corals and. stromatoporoids i.¡ithin the
formatíon is enough to make one suspect ihat there may have been

reef build.ing.

- 2A-



The presence of fragrnental naterial nay provid_e another

criterion for reefs. Due to corcplete dolomitization, it is difficul-t
to ideniify a1-1 of the fragmen-.,al material_ of the l^Iinnioegosj_s as

fossiL fragments, However, i,he fact that nmch of the fraþmental

material observed- in the iiiirrn:ipegosis appears to be pieces of
fossils, points to an origin in a fossil-rich source, such as a
bioherm or biostrorne.

Finally, corobinations of the foregoing observations may

substantiate that a reef exists"

lüinnÍpegosis reefs in l4anítoba exist as isolated. struc.uures

r,.¡ith the possible excei:tion of a large reef builclup d.eveloped near

the northwest edge of the study area trend.ing northr,¡estward to the

I'4anit oba-Saskat chei,¡an bord.er.

LitholgEy. --The talinnipegosis formation consists of reefal
and shelf-type lithology. shelf-type lithology makes up by far the

greatest portlon of the i'triruripegosis formation in l4anitoba. rt is
typicalþ a buff to light grey brown d,olomite with very fine sucrosic,

or very fine crystallinerto microsu-crosic. or microcrys'bal1ine texbure

and patches of poor intercrystalline porosity. This lithology may be

fragmental in part, or may be interbed.ded. with fragmenbal d.olomiie

which suggests a biostromal ciraracter for. those parts of -r,he

ltrinnipegosis of the shelf province.

The best deveropment, of reef rithology occurs in well
nsmber 75" The reef zone here is represenied by an unbed.ded., partly
fragnental, fine crystallíne, buff dolornite, i,¡ith abundant aleal

- 2r-



and'/or stronatoporoid rnaterial and exeellent vugry porosity. The

reef dolomite of well nr:mber 75 is slightly calcareous and much

recognÍzable organic material has been preserved, occasionally,

in wells penetrating a completely dolonitized. reef section, as in

well number )2, armost no organic naterial can be recognized.

ï:rter-reef deposits consist largely of biostromal or

shelf-type doloni-tes, overlain by Prairie Evaporite salts.

The lowermost lfinnipegosis beds are a dense to micro-

crysta1U.ne, buff to brown, someti:nes argi_I1aceous, dolomite,

wtrich conmonly contai-ns bitr:¡¡inous lanri-nae, These basal

ltlinni^oegosis beds are thoi:ght to be equÍvarent to the brom-

Brel¡ rnicrocrystalline IÍmestone of the ELm Point formation

of the outcrop areao

Throughout the shelf area of Marritoba where the

trfÍnnipegosis forrnation is directly overlain by the 2nd red beds,

the upper contact of the tfiinnipegosis foruration is sharp end

dj-stinct. However, close to the basj-n area where the winnipegosÍs

is overlain by the Frairie Evaporite, the contact is considerably

less sharp although sti1l discern-1ble on mechanical logs. There,

the upperuost lfinnipegosis beds coûsronJ-y contain white, crystalline

anhydrite as vug or fracture filIings, or Írregular inclusions which

may be several inches or larger i¡r size. The upper contact of the

Tfirunfpegosis may, in fact, be gradational through an anhydrite-

bearing dolonite to pure anhydrite of the Frairid Evaporites"

Blaek or brovm, argÍ-llaceous or bituminous partings also occur

- 4,4, -



.:. :.t. . .:. . .- i:-:.:.: .'-i:

in the upptr bed.s of the ttrinnlpegosis formation. ,n" presence of

anhydrite and thin partings ín this zone Ïrer.e observed best in

core from well.s n, 36r, and 5l," In weLL cuttings minor amounts

of anþ¡d.rite and shale in the 1,^Iinnipegosis are difficult to

d.istinguish from the cavings from higher horizons of the sa¡ne

lithology. As these minor lithologies are difficult to assign

to the llirurlpegosis on the basis of r,¡e1l cuttings, and as they

are almost alr+ays present in upper 't^trinnipegosís core, it is
conclud.ed that this characteristic may be mrch more common than

is generally ind.ícated. on lithologie descriptions of i,¡ells in the

DTãD

I,finor bed.s of calcitic d.olomite are found" throughout the

i^linnipegosis formation, both in the reefal and shelf-type d.eposits.

The calcareou-s content is variable and thin interbeds of limestone

may occur l,¡ithin the ïiii,nipegosis. Hor^rever, most of the limestone

r,¡ithin the l,trÍnnipegosis occurs at the base of the formation and

this has been d-esignated as the Elm Point lj-mestone unit. The

relative amou:rt; of limestone to dolomite in the iüinnipegosis

formation, and therefore the degree and distribution of dolomÍti-

zatíon r¡ithin the rdinnipegosi-s, is shoi,n'l on Plate ?.

Dí stribgt i_on and. Thigkness. --The lJinnipegosís f ormation

occurs throughou-t the area of study and its distribution ancl thick-

ness in l4anitoba is shovrn on Plate 7. ïn the subsurface of Marritoira,

the lüínnipegosis formation shol¡s a consj.derable variation in thielcress

du-e to the presence of biohermal-t¡rpe reefs. rn weIls that do not

penetrate reef strata, the thickness ranges frorn just rincler" 50 feet



to over 150 feet, whereas in r¡e1ls drilr-ed on reef structures

the formation nay be as mrch as 35O feet thick.

The t¿trir:nipegosis shelf-type strata thicken southr+estward

from their zero edge until they attain a maximrrm thickness of just
over 1!0 feet along the line where the most easterly r,re11-developed.

Prairie Evaporite overli-es the 1¡Iinnipegosi-s. Southrrest of this line
the Evaporite thickens but the underlyir¡g talinnipegosis actually be_

comes thi.r.ner, decreasing frorn 150 feet to about 50 feet near the

I'{a.nitoba-saskatchewan border. By comparing a eombined. isopach of
itiinnipegosis and Frairie Evaporíte i:hiclmesses (approxirnatel¡r equal

to the total Elk Point isopach, plate 5) r¡ith separate isopachs of

the tr{innipegosis (etate ?) and the kairie Evaporite (plate g), it
can be obserwed that the thinning (or thickening) of the lnlínnipegosis

is compensated for by thickening (or thinnir¡e) in the Frairie Evaporite,

Striking evi.dence of this is offered. by a comparison of i¡e1ls rnrmber

66 and 67 wh:-ch are but 3 mil-es apart. 't¡Je1l nrmber 67 penetrate s 237

feet of Prairie Evaporite salt and ''7 feet, of WÍnnipegosis carbonate.

lüell nunber 66 passes through onJ"y 156 feet of salt, but penetrates

150 feet of reefal i,Iir:nipegosis dolomite. This represents 73 feel
of additiorial Liinnipegosis section, whereas the fuairie Evaporites

become thinner by 7t feet. Thus, irregularities in hrinnipegosis or

h'airie Evaporite thielaresses disappear in isopaehs of the total EIk

Point group.

The distribrrtion of ìnliirnipegosis reefs in Manitoba is sone-

'what erratj-c and the present inforrnation seems to ind.icate that these

-2j.-



reefs exist as isolated. structures, Three reefs in the u¡est central

portion of the study area Trere penetrated in r¡ells 66, 75 and 76, where

the Ï^Iinnipegosis formatj.on i-s from 150 to 200 feet thick. trrlells number

75 alrð,76 ave shor¿¡n on Stratigraphic Cross Section È81, Plate 3. These

reefs exist on the approximate line of demareation between the shetf

province to the east and the basin province, in the extreme west portion

of the study area. Other hlinnipegosis reefs u¡ere found in the northern

portion of the study area where well control is sparse. Reefs in the

lfinnipegosis and ltdafeking anea, encou¡tered in r,¡ells 86, 92 anÃ.93t

appear to be isolated structures r¡ithin the shelf provi-nce. Reefs j-n

the vicinity of the Duck Mountain Forest Reserve have been postulated

to exist as one large trend., and this interpretation correlates with

work done in Saskatchewan by lrialker (tgï6). fn i^¡ell-s penetrating reefs

in the northern porti-on of the study area, the T,rlinnipegosis formation

ranges in thickness from 25O to 300 feet.

The erratic and. dÍscontinuous dístribution of the Elm Poínt

limestone nakes i-t evident that it d.oes not deserwe formation statuS

in the subsurface, despite its being regarded as such in the outcrop

area by Baillie (fç¡f). ft occurs irregularly in the southern portion

of the study area and. rrnif,ormJy throughout the southern portion of the

outcrop beft. ït shor,¡s no d.istinctive areal development except near

to and in the outcrop be1t, especially along Lake l4anitoba, r.¡here its
presence is continuous and it exists as a well developed, dístinctive,

and. unl-ike íts subsurface occuruences. as a traceable unit.
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PRA TRTE EVAPORTTE FORMAT TON

DefÍnition. --The tern Prairie Evaporite formation

was proposed by Baillie (rgfi) for the salt, and- anhydrite bed-s

that form the upper unit of the Erk Point group throughout rnost

of the Etk Point basin area. The upper limit of the forr¡ation

is marked by the base of the 2nd red beds, and the Ioi¿er limit
is the top of the l,Iinnipegosis formation

The type section lies between the depths Lr35O, feet

and 4r99O feet in the Tmperial David_son No. 1 well, Lsd-. 16.g

n-1.\,f3, Saskatchewan (gailtiet !953, p. Z/r).

Litholosr. --rn Manitoba, the prairie Evaporite fornation

consists principallr of anhydrite in areas where the thiekness of

the formation is less than 100 feet. 'l¡Iherever the fornrati-on

exceeds 100 feet in thiclmess t'he principal lithology is rock

salt (halite), although interbeds of anhydrite are not u¡rcommorL

Potash salts are also present.

The anhydrite of the Prairie Evaporite formation is
white and crJrstalline or blue-grey and massive, and comrnonþ

contains minor interbeds of buff, dense dolomite. The halite

is '¡hiter occasionally pin-k, crystalline or nrassive, and may

contain thin, soft, green shale bands near the base of the salt

section.

The satt is almost exclusively sodium ehloride (narite)

but potassium salts are present in places near the top of the sart
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seetion. Potash salts, priruarily sylvite and. car.nalIite, occur

in a fer.r wel-Is along the sou-thi¡estern border of i.{anitoba.

Potassium chl-oride or potash zones are usually indicated by

very prominent d.eflections on the garnma ray cul:\re and can be

id.entified. in well 28 (see stratigraphie cross sectj-on c-cl,
Hlate 2), and. wer]- 53 (see stratigraphic cross seciion c-cl,
Htate /r).

Listriþ{uåp-n and rhickggss. --The present distrib*tion

and thiclm.ess of t'he hairie Evaporite in jvanitoba is shoinm on

Plate 8. l'trest of approximately the 1oo foot i.sopach, that iso

in areas where the thicla:ess exeeeds tOo feet, the fornation

consists mainly of salt, although anlryd.rite nray oceur as inter-
bed-s. East of the 100 foot i-sopach, to the eastern ed.ge of the

kairÍe Evaporite, the formation consists almost entirely of

anhyd-rÍte. This relation is shor^¡n in tv¡o r,¡ells less than 20

miles apart. I,tIeIl r¡rmber 77 penetrates about /eO feet of
i.üinnipegosis d.olomite overlain by about 2ro feet of salt and

anlydrite, whereas, in well number 73, a few miles to the sou-th-

east, the trtrinnipegosis is about 90 feet thick and. is overlain by

85 feet of anhydrite and minor anhydritic d.oromite, but no sart

occurs. This indicajes the very rapid thickening of the fuairie
Evaporite formation coincid.ent with the occurrence of rock saIt.

From well number 77 t]ne formation thickens rrestward to the

Ifanitoba - saskatchewan bord,er at an average rate of 13 feet

per m:ile.
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A.nhydrite overlies salt near the basin margins and in
places this an?ydrite exberrds to the shelf area r¡hei'e it overlaps

shelf-type l{innipegosis strata. such a relationship is extribited

in the above comparison of wells number 77 and.73. A large em-

baynent of anllydrite exbends oui onto the shelf province in the

Brand.on - Minnedosa - Neepaüra area. Over this area the anhydrite

is uniformly thin averagi-r:g 20 Lo 40 feet j_n thickness.

The r.¡ells in r,¡hich potash salts occur are along the

southwestern ed.ge of the study area, where the evaporite thÍchness

exceeds 350 feet. These wells penetrate the thickest evaporite

sections in Manitoba, and are closer to the centre of the evaporite

basin than ar¡y other wells in the study area.

Evidenqe fqr Salt_.$olut,ign. --Salt solution r¿ithín the

kairie Evaporite and collapse of the overlying beds, has been

recognized. in saskatchewan. The evidence for solution has been

erbensively reviewed. by Tompkins (1955), Milner' (L956), trIa]Jcer (l:gSü,

and Gouclie (tgSl).

Evid-ence for salt solution is ba.sed on the fact that the

sudden thiniring of the Prairie Evapori.te salt along the eastern

fl-ank of the Elk Point evaporÍte basin, and elser,¡here, appears to
be too abrupt to be a normal depositional feature. Also, units

above very thin saIt, or no sa1t, areas rnay be anomalously thick

or anomalously loru on structure suggesting that salt removal has

caused collapse of the overlying beds.

The onþ place ín l,lanitoba i¡here there is any di_reci
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evid.ence su€gesting that salt solution took place ís in the

I'Iaskada area (1.{ccabe, rJJÇ, p. 5z). Th" Bu.ror."n formati-on, of

Ìtississippian age, is anomalorsly thick in this area and }Íccabe

attrib'tes the anomaþ to salt sorution and collapse. correlation
betr+een wells number 3 and 4, (Figure /ç; aJter Mc0abe, LlJj, Tíg. !7,
p. 50) shor¿s that the thictra:ess of the seetion betv¡een the base of
the Devon-ian (Ashern) and the top of the Bal<lcen is almost identieal
in both r,¡el-ls. However, in well mrmber d the Erk point group is
over 100 feet thicker than in r,rell number 3 due to the presenee

of a thick bed of salt, r.rhieh is not found. in the number 3 r¿ell.

Mccabe states, lrrhe Devonian section overþing the hairie
Evaporite correlates r:niformly beti,¡een the tÌ,iõ well_s, i,rith
-on1y a slight thickening in the number l, we1l, i^¡hich r¿ould.
be e>ioected on the basis of regional trends. The Baldcen
section, hor.iever* is a-pproximately 100 feet thicker in the
number 3 well- ïhe thickening of the Bakrren section, alongwith complenentary thínning of the Devonian salt seciion bi
almos'L the same amount, ís very strongly suggestive of saltcollapse in the waskada area during eã"ry ¡ãñlcen time. ..r.rn ad.ditíon, the Devonian 2nd. red. ln the- number 3 well is
unusually thíck (60 feet) suggesting that the added thick_
ness is the insoluble residue from the dissolved salt beds. il

hralker (lç56) su.ggested a post_Mississippian to
Triassic age for the salt collapse in 1r{anitoba. Horvever, Mccabers

data r,rould ind-icate that salt collapse took place at least in part

during Mississippian time.

The solution of the sart is attribnited. to movement

of subsurface water.s through the area. stud_ies of the salinity
and. formatÍ_on pressures by Mj.Iner (tgE6) indicate that this
movement is in a general nor-bheast directi-on and is still takine
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place today. A number of brine springs, high in soitrium chloride

content, flor,;i-ng frorn the upper bed.s of the '¿Iinnipegosis formation

at Salt Point in Dar,¡son Bay, Lake 1'finn'ipegosis, were noted by

Baillie (Wft). This suggests that removal of salt by solutíon

is still going on

Undoubtedly appreciable quantities of salt and-

anhydrüe have been removed so that the origir¡.I areal exbent

of the evaporite formation was 1ike15r much greater than its
presen-r, distributior5especially to the north-east.

AGE AND CORRETATTON

fhe l"liddle Devonian age of the EIk Point grou-p has

long been established. It is based on the occurrence, in outerops

of the ldinnipegosís fonnation: of Stlinqocephalus þffii Defrance,

one of the ind.ex fossils of late Middle Devonian (Givetían) 
"g".

This age has been confirmed, by potassium - argon dating method-s,

a.pplied to potash salts r,rithin the Prairie Evaporite formatíon

(Folinsbee et al. , 1956). Computations made from a sa.mple of

sylvite from the Verbata No, 2 well (Lsd. 7-24-f+l-24-Ttl3, SasÞ,atchewan)

have indicated an age betl¡een 285 and. 3/+7 ni.'llion years, or upper

Middle Devonian (Givetian) age, for ihe potash.

The exact age of the A,irhern formation has not been as

r^rell established". Baillie ( t95t, p. 11) considered- that either

a Devonian or Silurian age r^¡as possible, The rnaterial whieh con-

stitutes nnrch of the Ashern beEan to form soon after the inÍtial
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uplift of the r-ov¡er Pareozoic carbonates, indica.ting a post-

t'fid.dIe silurian to pre-Midd.Ie Devoni.an age for this material.

However, as will be demonstrated later, rnreh of the ashern

formation r¿as laid d-or^m d-uring the transgression of the ltiddle
Devonian sea. and consequently (as r¡as noted. by van Heesn Lg|,6)

the Ashern forrnation shourd be considered of r.nid.d-le Devonian age.

Fígr.re 5 is a correlati_on ehart for the principal
Midd-l-e Devonian formations of l,.Iestern canada, Tt shor¿s the

relationship of the l&.nitoba Elk point group to other Mid.dre

Devonian fornations throughout l.Iestern Canada.

The Elk Point group of irfanitoba and. saskatchewan

correl-ates with the ÏIpper El-k point group of van Hees (1956)

in the central a.nd southern Alberta plains. The prairíe

Evaporite is a d.irect correlative of the rffirst sartrr of

MeGehee (tg¿ç) of the E1k Point type section in Alberta.

crielmay (195/r) set up informal members to d-esignate the un:its

of the Elk Point' in Alberta. criclanayrs member 1 can be taken

as correlative rvíth the 2nd red. bed.s of the Ì,ianitoba area. His

member 2 is equ-ivalent to the {lfirst saltil of McGehee, and. the

hairie Evaporite formation lufernber 3 is shovm by Crietrønay as

continuous with the Trtrinnipegosis formation. Menber 4. could_ not

be índividually traced- to the l,fanitoba section. Members r - I+

of cricknay eonstitute the upper Erk point groirp of van Hees.

The Ghost River formation of the central and southern

alberta foothills and mountains has been correlated with the Elk

--?)-
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Point strata by 'niebb (fg¡f) and Andricfrut (fg¡f). As the

Ghost River formation is ur¡fossiliferous it has been a subject

of controversy and the possibility exists that it is pre-
: - .: _ : _.'';,:,.',';':;,í;, Devonian However, its present position r,¡j-thin the 1rfid.dle:.:.4)::r:.,:

Devonian appears to have been rnore or less accepted.

The l4ethy formatíon of northeastern Alberta bears a

striking petrologic resemblance to the I,üinnipegosís of the'.r':.j..1-

,,4. .,

Ivfanitoba outcrop area (Grei.ner, f956). The Methy is correlated....:.:.,
t.:.t':..1:'":':'¡ t¡ith the ldinnipegosi.s on the basis of fossíls; bo'i;h formati_ons

contain stringocephalus burtini and generally sinrilar far¡::as.

Both formations outcrop as klints, or erod.ed. bioherms. and

,,1 , portray a great number of similar charaeteristics.

The i-fethy formation is equivalent to the Keg River
I

l

, ,l formatÍon of northv¡estern Alberta and the northeastern British
Columbia plains. Here, the ](eg River i-s overlain by the }tuskeg

' and. I'Iatt lvlountain formations, all three of which are considered.

:: ..: to constitute the EIk Point in this area. The ',¡Iatt tvfountain has
-.:.jr':l: ì.;

'':'."'-' been correlated with member 1 of Crielcnay (tgSÐ and if this
:-' .:.. : . -,

:. _.: -.: :...:¡,:1.:r;.:: correLatÍon is correct it is possible that the upper part of

the Elk Point of t?r-1s area is in fact somewhat younger than

the Elk Point of l4anitoba and Saskatchewan

r,.,¡.,,r.¡, Ïn the Great Slave Lake area the Presquile formation

is correlative i¡ith the Lrlinnipegosis of trfanitoba. AEain ít ís
the presence of Strineocephalu.E br¿qËigi and its assoeiated far:::a

that establishes the correlation of these formations. Greiner

¿*
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(I95'", p. 2W8) sho¡rs also that a striking petrologic similarity

exists between the idinnipegosis, the Presqrrile, and. the Methy

formati-ons. The Pine Point formation of the Great Slave Lake

area was correlated by Bail1ie (19,50, lpfi) to the E1m Point

formation of the Ma.nitoba outerop area because of a marked.

similarity in the far:na1 assemblage of the two r¿nits. h.esent

information suggests that the Pj-ne Point limestone has a some-

what similar relationship to the kesquile d.olomite as the Elm

Point limestone facies has with the lrlinnipegosis d.olomÍte.

Correlation of i;he irlinnipegosis formation with the

Ramparts formation of the Northwest Territories has been

established on the basis of similar faanta, both containing

StrineoeephalgÊ .bu¡lt¿Ili. rn addition, mieropaleontologic

evidenee from the Raroparts forma-r,ion of the northern RoeW

l,fountains in the vicinity of the Alaska Highway indicates that

this formation may be correlative to the Ìrlinnipegosis of

Manitoba (McKen-nitt, I959r pp. 22, æ). Correldíon of the

Itliddle Devonian of the Northwest Territories ruith strata to

the south is a conplex problem. Ifuch geological i,¡ork is now

in progress ín this area and the Ramparts beds are being set

up under a new terminology. As this information beco¡oes

available, it appears evj.dent that the ïIinnipegosis formation

is not equivalent to the entire sectj.on i¡hich rnras fornerly

lumped und.er the name rrRaraparts formationtt, Hor+ever, as the

- 2)-



determination of formations and their correlations in the

north is still- in a highly controversial stage, it is con-

sid.ered ad.equate for this report to say that the I,Iiruripegosis

coruelates with the ilRamparts formationtt of the Northwest

Territories.

-qA-
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TNTERPRET TVE STRAT TGRAPHY

..:.,:.:.,:.'.::.:,:,! GENERAT REMA.RKS
::.:i:::rl

The consideration of Elk Point strata in the first part

of this report has consj-sted of the present'ation of pertinent

factual data, with little or no interpretation of these d.ata.

In the follor^ring pages the significance of the data is consid.ered

and the depositional hi-story of the EIk Point group is inferred

from this information.

The reader is asked. to keep in mind that the interpretation

present,ed. covers the EIk Point group for onJy the Manitoba area.

However, every effort was made to keep this interpretatÍ-on

cornpati-b1e r¿ith inforrnation assimilated fron publications con-

cernir-rg the Elk Point outside of Manitoba.

TT]E SI]&ASHEFT'T UNC O]trFOFPITTY

ïn many r¡e1ls the surface of the Sifurian Interlake

formation is oxid.ized and, red.dened.. Also, in some cored sections

it has been observed that the InterlaJce surface has been slightly

anhyd.ritízed. The carbonates immed.iately below the Ashern have

undergone nrihor replacement by arrhydrite through a process of

second.ary alteration. Th* o"".oreï)ce of large secondary

tlproph¡rroblastsrr of anþyd-rite in d.oloraite has been descríbed

-37-
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by Frrtler (t956, p. 42). l\rrthermore, the Ashern-T¡nterlake contact

may be narked by a shale and dolornite rbrecciar. The rbreccÍat re-

sulted 'oecause the carbonates irunediately below the Ashern were

cavem.ous and the vugs have been ínf1llod by shales and silts of

A,shern lithology. These circumstances suggest that the Silurian

surface uas subjected to sub-aerial solutj-on - weathering, and was

later infilled by residual clay deposits. fn short, from the

tn:neation of the Silurj-a¡r surface, and the altered character of

the carbonat,es at the trnterlake-Ashern contact, it can be deduced

that the base of the Ashertr represents a stratigraphic unconfor:nity;

ORTGÏN OF THE ASitrRN ÍOP}IATTON

Much of the material of the Ashern formation was derived

as a product of erosion of the Sj-l-urian surface. The isopach map

of the Ashern formation does reflect the palaeotopographic con-

ditions at post-Siluri-an time. However, the ,oroducts of SiLurian

erosion probably filled depressions i-rr the Silurian peneplain to

create wtrat must have been a monotonous topography of low relief.

The Middle Devonian sea transgressed over this surface.

the ori-gin and exact age of the Ashenr have for some tíme

been in doubt. Recent urork by Var¡ Hees (Wf6) and tr{aIker (tgS6) tras

established a probable Middle Devonian age for the Á,shern formation.

Prevlous workers have stressed the red coloration of the .å,shern

shales and from this, concluded that the shales were a residual

lateritic deposit. they further argued that since it was of a

---t
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residual origin it eould have started. to form soon after the

in-1tial uplift of the Lower Palaeozoic carbonates. T¡Ialker (t956,

p. 132) suggested that undue emphasis may have been placed on red.

coloration, for mrch of the color seen in drill cuttings may haïe

been due to the ned.dened Interlake carbonates, fragtoents of which

could be r,rrongly interpreted. as lagging samples of the Ashern

fornation. Red beds r,¡ithin the Ashern formation may, therefore,

be less abund.ant than previously supposed. Fr.æthernore, some red.

beds, and all grey beds within the Ashernr. are thinly bed.ded and.

presumably r,¡ater lain These bedded. shales are thought to be clay

deposits eroded, transported, and. rei'rorked, probably in a near-

shore environrnent of the transg3essing Devonian seas. Hence the

bedded. Ashern red. beds are d.oninantly a re'.dorked. and redistribut,ed

laterite deposit.

In general it can be stated that although the greater part

of the Ashern was deríved. frorn a residual clay it was actually laid

d.own during the l4ídd-le Devonian marine transgressj-on- Consequently,

it is Middle Devonían in age. Thi-s argument alone d.oes not nrle out

the possibility that .A.shern sediment was deposited. by a Lor,¡er Devonj.an

sea. However, since no knor^in Lower Devonian sed.iments are found ar¡¡r-

r,¡here near the area of Ashern occurrence, it is assumed. that no Lower

Ðevonian inundation took place here.

It has been noted that r¡nbed.d.ed basal red. shales of the

Ashern may pass upwards through poorþ bedded. variegated green and

red. shales into bedded grey shales and gre.Ir argillaceous carbonates.

-39-



Color changes within the Ashern are interpreted as being related

to a transgressÍve l,fidd.le Devonian sea.

The red. coloration ís due i;o the highly oxidizing con-

ditions that prevailed during the late Sihrrian to I'fidd.le Devonian

erosion interval, and the oxid.izing environment of an exbremeJy

shallow water condition existing in the very initíaI stages of

the transgressi-on of the Devonian sea. Local developments of

anllydrite and gypsurn near the base of the Ashern suggest exbremel-y

shallor,r i¡ater depths, and the evaporites might even have been

deposited in playa lalces or on tidat flats. The transition from

a highly oxidizíng envÍronment to the very slightJy oxidi-zirrg corr

ditions of a normal marine environment, took place wíth the d.eepening

of the transgressing sea. The variegated red, and. green shales r¿ere

deposited dwing this transiiion period. The establishment of a

slighti-y reducing er¡rironrnent brought about the reduction of ferrj-c

iron oxides within the laierite clay during j-ts redistribution, and

consequently the red coloratj-on has been removed from the upper

Ashern sediments. Stronger reducing cond.itions are thought to have

influ-enced the sediment of well ntxober 51 where the Ashern is

represented by a black sha1e, i"¡ith associated iron sulphide nodules.

The occuruence of quartz silt and. very fine sand. in the

.ll.shern formation in t,he exbreme southeast part of ttre stud.y area

suggest,s that an area to the south and,/or southeast was emergent

during this timeo æd provided a source of clastic material, This

source area r^ras probably the positive element Soujxia that was a

-t+o-
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prominent tectonic feature durÍng much of Palaeozoic time.

ì/üïNNIFEGOSIS SED II\,IENTATION

Gener4l RemarkË. --The lithologic character and uniforro

distribution of Winnipegosis strata throughout l¡Ianitoba ind.icate

that this area was essentially tectonically stabl-e and a normal

marine environ¡lent prevailed throughout this depositioiral episode.

A norrnal narine envi.ronment is characterized by unrestricted.

open circulatíon of sea water that resutts in uni-form normal salinity

and slightþ oxidizing conditions throughout. Normal marine carbonate

strata are typieally light-colored, well-bedd.ed., and fossiliferous.

The texbure i-s uniform, and fine to microcrystaltine, or fragmental.

Dolomitization of these strata usually produces saccharoid.al texüures.

Shelf-tvge_Ðeposits. --The Elm Point limestone of the out-

crop area is a typical, normal marine, shallor,¡ water deposit of a

stable shelf area. However, the EIm Point unit, in many subsurface

occürrences, is a darker colored, d.enser, argillaceous, apparent,ly

unfossiliferous unit. This lithology represents the typical carbonate

deposit of a miLd.ly unstable shelf area. l4rch of the Ior.¡ernrost

't'Iinnipegosis dolomite is a d.ense, buff to bror,m, partl,y argillaceous,

nor:-fossilj.ferous dolomite, which is also typical of mildþ unstable

shelf deposi-ts. It ís postulated therefore, that from the tine of

transgression of the Devonian sea until the end of Elm Point d.eposÍtion

most of southwestern l4a¡j-toba r¡as su-bsidi-ng at a stightly greater rate

that subsidence wou]-d. have occurred. in a true stable shelf area.

M*"e%
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A nildly unstable shelf has a greater net rate of sub-

sidence with ti-ne, than a truly stable shelf. The most important

change this introduces is a reducti-on in the length of time during

which envi-rorunental agents operate on the sediment before it is

buried. In subsurface areas uhere the ELm Point Umestone is

developed there.was insuffj-cient time for the magnesium-bearing

sea waters to replace the li¡restone u:it'h dolornite. Furtherrnore,

Ín general, doloroitization ie effected in shallo¡'r waters and

li-nestone is the product of deeper water sedi-rnentation. The

occuruence i¡ the ELm Point of perfectly preserved, delicately

frilled brachiopods (Atrr¡pa artica, lfamen; Baillíe, 1953) índicates

a marked absence of wave or current agitation and supports a theory

of slightly deeper water deposition for the limestone. 0n1y lithologic

evidence is available to indicate that areas of limestone deposÍts

were more unstable than areas of contemporaneous dolom:ite deposits.

There is no apparent increase in thiclcress of sedi:nent accumulated

Ín areas of li-mestone occurrence. However, it is eoncluded that the

ELn Foint lj-mestone facies represents deposition in nildly unstable

shelf areas, wtrere the water was slightly deepere and burial

slightly more rapid, than in areas r,¡here dolonite is the resultÍng

deposit.

Increased stability of the sheLf region following ELn

Point time gave rise to r¡nifon, de,oosition throughout the study

area. T?re greatest portion of the T,finnipegosis formation is a

wÍ-despread, light-coloredo micrrccrystalline to fi-nely sucrosic

dolomite, utrich is typÍcal of the nornal rnarine environment of
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a stable shelf" Interbedded fraginental dolomites are t¡pÍcal

of the same conditions, and where the fragmental beds attain

a significant thiclcless, they suggest a biostromal charaeter

for those parbs of the fo¡:natÍon.

The presence of colonÍa1 organic remains in the

tfinn-lpegosis dolomites Smp1ies hrarrn, shallow water. Today,

ab¡¡ndant col-onial t¡pe organisms are rarely found at depths

greater thar¡ 300 feet. The war:n, shalIow, lfinnipegosis sea

favoured the development of a prrrlific far¡na trhich vras capable

of organic precipitation of limestones. Tne Tûi¡nipegosis,

therefore, represents a shallow uater calcareous mud deposit.

tühere the ffi.nnipegosis is overlain by evapori.tes, the

uppertost lfinnÍpegosj-s beds coruronly are anhydritized, In these

instances a metosomatic replacement of dolornite by anhydrite has

given rise to an intinate rnixture of dolourite and anhydrite at

the Tfinnipegosi-s - Prairie Evapori-te contact. the invasion and

replacement of a porous dolomite by evaporitie solutions has

been described by trfaJ-ker (tg56). Interbed.ded prinazy dolourites

and anhydrites also occur during the latest stages of hfinnipegosis

sedimentation, and some difficulty arises in dÍstÍnguishing

prinary and secondary evaporites at the fuinnipegosis-Prairie

Evaþorite contact. Hence, j¡ some places thÍs contact is not

¡vell defined.

Reef Ðeposits. --Biohe:ma1 reefs appear in the shelf

i.: . t -i.
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environnent in isolated and. d.iscontinuous nasses rather than in

the linear trends typical of basin margin environments (Sloss,

f9L7). Such reefs are cornmonly coral-stromatoporoidal or aþa1

in formati-on, and. are relatively small and of limited. vertical

erbent. Two texbures are associa-ted. r,¡ith reef masses; one is

fragmental, and- oceurs on reef flanks where material t,orn from

the reef by wave action comes to rest; the other is assocj_ated

t¡ith the reef core and results from the accumul-ation of a compact

mass of coral, aIgal, and. other calcareous structures with nunerous

voids marking the positions of soft tissues. Ordinarily, the reef

core is altered to a nearly structureless, porous, saccharoidal

dolomite in which the original organic constituents are ultrecognizable.

The foregoing comments by Sloss (a9/r7) apply explicít1y

to the iriinrripegosis reefs of the Manitoba shelfl area.

l,,Iinnipegosis time was extremeJy favorable for organi_c

gror,rbh, and coral and stromatoporoid colonies brilt upward. and.

outr¿ard from slightly higher parts of the oeean floor. I,^Iinnipegosis

reefs began to grow shortþ after the stabilization of the shelf

area at the close of Elm Point sedimentation, and- continued to

grow until the end of ülinnipegosis time. fn the exbrene northern

and northeastern porti-ons of the study area., where no Elm Point

phase is present in the l,Iinnipegosis, it is probable that reef

gïoïrbh r¡as initiated. following Ashern deposition, continuing untiL

the close of -li'Iinnipegosís time. The largest reefs in the ÏIinnipegosis

are found in this area and presumably this reflects a longer period
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of gror^rbh for these reefs.

All the reefs appear to be the shelf-type with the

possible exception of a large reef trend in the northrnest part

of the study area. thís large reef trend nay be the result of

greater differential subsidence along a linear belt which has

given rise to a larger, more definitely oriented reef mass.

The presence of huge atoll-Iilte reefs within the

Wiruripegosis of Saskatcheruan has been postulated by Edie (f959).

No evid-ence was found in Manitoba to suggest that these reefs

are atoll-type reefs. However, as no single reef body was

penetrated by more than one uel1 it r¡ould- be difficult, if not

impossible, to suggest or deny, that the l{anitoba reefs were

ato1l in nature. I4uch closer well control will be necessary

before this can be deeided..

Dolomitizatj-on. --In spite of their abund.ance, stratigraphic

span, and geographíc range, the origin of bed-ded. dolornites is a

controversial subject. Geologi-sts generally agree that most

bedded. dolomites were produced by post-depositional alteration

of limestones. Disagreernent arises over the time of alteration

and- the natr:re of the processes involved.. Tn general, however,

it is agreed tha-b dolomite forms best when the follor+ing envj-ron-

mental conditions are met (Steidtnan, L9I7; Fairbridge, ]:957):

(1) Marine, rather than non-marine, surroundings.

(Z) ShaLLow, rather than deep, r,,raters.

(;) I{arm temperatures.

-¿$-



-ì.ia:.¡1,::.:--.1i-:':ì:r:r

(¿*) Tncrease in salinit¡r, especially of nagnesia salts,

stÍmurates dolomitization. This condition finds íts
rnaximÌrm e)q)ressíon Ín enelosed basins or arms of the

seac

$) Reducing conditions generally exist where dolorritization

is active. Hor'¡ can !{afln, sharJ-ow, ¡narine conditions

exlst together wüh reducing conditions? the answer

probably lies in the favourable eonditj-ons existing for
the production of life in these shall ow ¡ramr seas. A

high life incidence means a high death incidence; hence,

on the sea floor proper, luhere actual eonditions of

sediment depositÍon are most Ímportant, dead and de-

composing organisms are extremely abrxrdani;. Reducing

conditíons can also evist wittr the development of saline

environments. A surprisi¡rgly high percentage of bedded

dolomitos are associated with evaporites.

(g) Major dolourite d.eposíts of both no¡r¡al marine and re-

stricted environments are lìmited to, or closely

associated. vdth, shallow epicontinental shelves or

oceaníc banks. On the shelf area, sedi¡nents are

maintained for long periods of time within the diaeenetíc

realm, and dolomiti.zati-on is the rule.

Ðoloniti-zation of the Tfinnipegosis carbonate was effected prior
to compaction, but following the deposition of the original sed.iment"
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lhe fact that 'uhe Tfinnipegosis dolonite Ís overlain

by evaporites suggests that there was a gradual restriction of

the üIinnipegosis sêåse Thus, even during the deposition of the

Winnipegosis the concentration of dissolved soIíds, Ín particular

magnesi-um, nay have been greater than normally found in shallow

shelf seå,s. This slight excess of magnesium corrld have been the

essential condition that produced penecontemporaneous dolonitization.

Chemical replacements and changes occurred- i-n the origÍna1 sediment,

an aragoníte nrud, uhile it was slor^iIy being precípitated on ihe sea

flooro and it was altered to dolomite before compaction. A d:is-

cussion of the chemical proeesses inr,rclved ín displaeing the calcir¡m

by rragnesirrm is beyond the seope of this report. However, the

essentially geological problems involved will be analysed,

the ldinnipegosís was deposited in an open marine environment

wt¡ere werm shallow water lay over a broad, gently sloping shelf,

Evaporation of water in shallor¡, near-shore areas caused an inflow

oí nozmal narj-ne sea, waters, frrcm more basinal areas, toward the

depressions j-:r ühe surface of the sea caused- by evaporation. As

this sea water flowed across the wide shelf areas it became more

and more concentrated. because of evaporation, and both its salîaÍty

and density increased. In near shore areas, the eoncentration

eventually ilcreased r.rrtil these heavier bri-nes sank and began

to drain seaward dov'm the sloping shelf. seaward. escape of dense

brÍne is called refh:x action (nng, I?UT). ïlater flowing in from

the open ocean, replaced that lost by reflu:rion and by evaporation,

-l+7-



:-:.t::':.i.:-?;1
:ì:::li:::.i::.ìT:

and. ma.intained eirculation across the shallow shelves. trIith free

refluxion, concentratíons on even the broadest shelves sel,don be-

cone great enough to inhibít organie activity. Hydrodynamie

curyents pushing doi.m these a}nost inperceptible slopes were

persistent, but refhrx was not rapid. The reflux of this brine

along the shelf slope produced. a thin zone at the depositional

interface which had essentialJ-y a penesaline environrnent. Recalling

the optinnrm conditj-ons of dolomite formation mentioned. prevÍousJy

Ít is evident that such an environment provides a1l- of the conditions

necessary for d.olonite formation.

A hot, heavfo highly alkaline, carbon-dioxide free,

magnesium supercharged brine existíng at the depositional inter-
face provides both a chemi-ca11y favoirrable envj-ronrnent for magnesiurn-

calcium exchange and a vehicle for removing d.isplaced calcium. This

concentrated- brine could. displace eonnate waters in alread,y pre-

eipitated limestones and i-n so doing alter them to dolomíte (Adams

and Rhodes, 1960). The heavier concentrated. brine rraters would.

displace connate r"¡aters of normal concentration or the heavy brine

ruould itself be the origina-l connate water in the rrnconsolidated.

sediment. The seepage of these brines into the unconsolidated.

sediment provides the necessary cond-itions for the evolution of

lime-nuds to dolomite.

The maxirmrm secretion of magnesium (ttre highest magnesiun

to calcite ratio) by primitive organisms and calcareous algae occurs

in the r¡armest r,¡aters (Fairtrridge, Ag57). ït has already been
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established that the Winnipegosis sea was a rnrarra sea, so that the

originar carbonate precipitate nright welr have been a magnesium-

rich carcite mud. Fairbridge (lg¡?) states that such magnesium-

rich caleites are highly susceptible to early dÍagenetic (pene-

contemporaneous) doloaritization. trrlith a pH of high arkalinity and

a sright increase i-n pressure and temperature (as prouided by

concentrated brine of the t¡rpe under ùiscussion in association

with the sediment) trre ca-lcite mud sediment wÍIl change Í.nto

dolonri-te.

The concept of dolomitization by refluxion and seepage

was i-ntroduced by Adarns and Rtrodes (1960). They attributed the

formation of bedded dolonites in the pennian Basin of rexas to

the arterati-on of metastabre linestones by h¡4persarine brÍnes

reflurcing from restricted evaporite lagoons. the present writer
proposes that the alteratÍon of metastable IÍ.mestone can also take

place by the refri¡xion of a penesaline brine over an essentially

r¡nrestricted evaporj-te shelf. such a process is subnitted to

explain the dolomitization of the wi-nnipegosis forutatíon, rn the

ïtlinnipegosis, however, partial and locaL restrictions may have been

pr"ovided by Winnipegosis reefs.

Minor amounts of dolonite occurring at the top of the

WinnipegosÍs in intirnate association u-ith, and in some cases i-nter-

bedded wåth evaporites, is regarded as a primary precipitate. rt
is thought that the waters of the basi.n that were partially i.solated

under conditions of aridity were enriched in rnagnesiun by the
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continuous inflor,¡ of normal sea water and by the precipitation of

calci-um carbonate and sulfate. Enrichment in this rnanner r,¡ould

favour the formati.on of magnesium carbonate or dolonite.

FRATRIE EVAPORITE DEPOSTTTON

ïncreasing restrj-ction of the Midd1e Devonian seas

initiated evaporite depositíon. Prairie Evaporite time was

characterized. by a marked. basining and a restricted arid. or

evaporit ic environment.

The deposition of thick evaporite sequences implies

both a connection r,¡ith the open sea and some barrier which

restricts free ci-rculation l¡íth the open sea. Ðuring Praírie

Evaporite time the ELk Point basin was probably connected to .

an open seai{ay to the northwest and. north. However, within

the area of reference, there is no evid.ence of the barrier

ruhich isolated. the Elk Point basin from the op"* .ur,I Ed.ie

(Jl959) zuggested that a tectonic barrier may have been present

to the north'.¡est of the EIk Point basin A natural barri-er in
the seaway at this point would have effeciively cut off the

centraL evaporatirg basin to the east and south from the open

sea, and. from the higher parts of the basin to the northwest

I But*""r, Fort }Ielson 8.C., and south of Great SLave Lalce, there
is a major reef sill of l{id.dle Devonian age" It is bounded. to
the south by the Peace Ríver high and to the north by the
R'ovidence high, and. is believed to have separated the Elk
Poínt evaporite basin fror¿ the open sea to the northwest.

r".:'.:.Ì::-
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and. north. rt is also probable that reef gror.rth along the

tectonÍc barrier augmented the sirled effect and. restriction
The considerable thieianesses of relatively pure

evaporites deposíted dwing fuairie Evaporite time can be ex-

plained. only by uniforn subsidence contemporaneous r^¡íth

precipitatioru The thiekness and purity of evaporites in the

central basin area in saskatchewan reflect a strong basinal

tendeney and suggest that the salt was deposited very rapidly,
possibly in the order of one inch per year (Ud.ie, 1959).

Near the margins of the basin anlrydrite is an inportant

constituent of the evaporite sequence particularily in the upper

beds. A large antq¡drite rembaymentr covers rmrch of the central

portion of the study area. This relativeþ thin anhydrite appears

correlative wíth the arrhyd.rite near the eastern basin nargin. This

ir¡ficates that the greatest ex¡ransion of the evaporitic environinent

occurued. d-uring the final phases of Prairie Evaporite deposition

and in many places evaporites seeminsly overlap shelf d.eposits.

The development of potash salts in the upper fuairie
Evaporite beds mark cond.itions of er,breme restriction and. d.esiccation.

The concentration of rare residual bitterns results from prolonged.

evaporation of an enclosed. saline sea, after the renoval by pre-

cipitation of caleium sulphate (as gypsum or anhydrite) and. sod.ium

chloride.

EIk Point sed.imentation elosed. irith a cessatíon in the
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subsldence of the basln area. As subsi.dence ceased¡

the baein qulckly fllLed up wlth precipltated sedlment

and a base level- of doposltLon wås reached. The flnal
stage of eedlmentaÈl.on was the preelpftatlon of potash

salts fnom the hlghly concentrated, resldual brLne of

ühe eentnal basln a,Po&¡

DTSCUSS]ON OF MAPS

General Renarks Áltbough the plates prosented

are largely self-explanatory ar¡d ane refonned to else-

where ln Èhls report, a brlef descnlptLon of eael: is
gLven belew and tÏleLr lmportanù features are dlsot¡ssed.

PLate l-' IndeJc Map. -- All ühe eontrol potnts used and

the' t¡rpe of controL avaiJ-able S each point are given on

Plaüe L. This map also shows the erosional edge of the

Elk Polnt group and the edge of the Preear¡rbnian shf'eld,

and loestes übe übree crose-sêctlons presented on plates

2, 5 and 4.

The oratcrop area of ühe Elk Polnt Sroup aÍl

shown ls eonsLdered to be that anea of oecurrence of

Elk Polnt noeks t};at ls not overlain by younger bedrockt

although 1n places lt may be drift-covered. Aecorditlgly,

the eastern 1lmlt of the overlylng Manftoba gnoup marks

:{,ii:: l
.:.:-: :: :: l
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ühe ¡vestern edge of the El-k PoinË outerop be1t. lhe

eastern mangln of Ju.rasslc rocks marks the southwestorn

edge of ühe .outerop beLt.

PLates 2r 5 and 4, StratlgraphLc gnoss Soqb:Lons. -- fhese

plates lllustrate the eonrelatlons fron well Ëo woIl

throughou.t the area of study. They show the unifornity
of the WlrurlpegosLs fonnatlon over the shelf area..

These seetlons ll-lustrate tb.e very rapf-d westward fhlck-

enlng that accompanies the appearance of evapo¡ritosr

partleularly hallÈe, at the basin nangln.

P1ato 5, fsopaekr-Llthofaeles_Ulap, Elk Point Groupo F-

fh.e ElJr Polnt group ls elraracterlzed by a narked. dlf-
fereratlatlon between. earbonate and evaporite faeies

and a low clastle eontent. Except 1n the sor¡,theaste¡"¡r

peniphenal area of ühe mapr clastie ratLos do not ex-

eeed å,
The shelf area ls weLl- dellneated by a blgh

canbonato faeles and a markod r.mlform thlehress of

sedinents. A napld lncnease ln Èhe rate of change of

thlckness and llthofaclee rnarks the marglns of the

Elk Point basln, and, ln places, the evaporite ratio

lnc¡:eases from * to 4 Ln Less thar¿ 20 ntles. Ihe
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evaporlte rat,lo llne of 4 approxlnately d.ellneates the

basln area. The evaporlte ratlo Ilne of 1 encloses

essentlally all areas of sal-t deposltlon. The evapor-

lte ratlo llne of iþ approxlnately d.ellneates the baeln

margtn and ehelf areae except ln the Brand.on area where

thl.s ratlo llne seenlngly overlaps shelf aîeas.

Wlnnlpegosis reefs on the northern shelf

area whlch are not covered. by ovaporltes appear in the

leopaehe of the Elk Polnt group. Reefs along the basln

riargln are not evident because, à8 has been dlscUssed.,

thlckened. reef sectlons are overlaln by eonpensating

thins ln the Prairle Evaporlte.

Plate 6. Isopach Map, Ashern Foruation¡ -- The Ashern

lsopachs show an lrregular pattern which strongly sug-

gests an eroslonal sUrface. Thlg nap ls a reflection of

the paleotopographlc cond.ltlons at post-Sllurlan tlme.

However, the character of t,he lsopachs suggest' that

.Ashern naterial probably fllled depressions ln the

Sllurlan peneplaln surface to create what nust ktave

been a nonotonous topography of low rellef.

P1ate 7, Isopach and Llnestone ,

T{lnFlpegosls Forrûatlono -- The lflnnipegosls shows a
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ìmlfom tbickening wesüward aeross the southern portion

of the ManiÈoba shelf . It reach.es a thlclmess of just

over l,5O feet and then thlns westward towa¡:ds tbe basln

area. The l-lne of westward thlnnlng of tbe Ïtllnr¡lpego-

sLs fs approxlmately Ëho basln nangin zo¡te and appnoxl-

mately where evaponJ.tes begln to appea¡r in signiflcant
Èhiehresses.

Tho lsopacbs delineate reefs withfn the TVln-

nipegosls both on the sb.elf and along the basin nar:gin.

AIl appear to be lsolatod structures exeept for the

lange thlck tnend ln the Duck Mountain Fonest Reserve

area, This trend 1s thought to be the nesult of greater

sr¿bsldenee and/or betÈer condltLons fon neef growth'

along tbls beLt.

Tho limestone to dolomfte ratlos are slg-

nlflca¡¿t ln only two areas. The re3-atlvely hlghon

Llaestone conüent 1n the southwestorn corner of the map

area is pnobably a rosult sf oarbonate deposltlon ln
slightty deeper waters tha¡r the surroundlng area. Tbls

has been dlscussed under Ëbe seotlon on dolomltÍzatj.ott

of Èhe Wlnnlpegosls. Tho higher llnestone content along

the southeastern tlp of the study area ls pnobbbly due

malnly to eroslon of rrucb of Ëho ovenlylng dolo¡olte r

:
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leavlng the El¡r Polnt limestonefacfes, to d.omlnate the

natlo calculation.

PLaËe 8, Isopach. Map, Prairle Evaporite ForøF.tton. --
The Pralnle Euaponlte Ísopach sTrows a very rapld basin-
ward übiekenlng west of the bagln margln.

The l0o-foot lsopach approxlmately deLin-

eates an aroe of domlnantly hallte doposltlon to tbe

wesÈ, and domlnantly anhydrlte to Ëhe east.

Tlee la::ge bnoad evaporite acmba¡rmenttt over

tbe central area of ühe shelf conslstà of from 20 tø

4O feet of anhydrfte. This area could nepnesont a

truo minon doposltlonal emba¡rurenü. It could aleo

repnesent Èhe remalns of a üÏrln eover of anhydrlte which

onee spread over alL of the shelf provlnee and whleh

has been subsequenüly renoved even¡rwhere by eroslor¡

except in the eent¡raL Manltoba area. No evidence to
supporf eithen theory was found in the. pnesent süudy.

SUMMANY OF ELK POTNT SEDTMENTATION

Deposltlon durlng the Mlddl-e DevonLan appears

to havo been eyolÍcal. Walker (fggZ) recognlzod. tlree
maJor deposltlonal cycles withln the Mlddle Devonian

,:t.'1.
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of Saskatehewan. Each eycle stants wlth a red sh¿le

and passes upwards through saccharoldal dolomlte lnto
an evaporf.te. Each of tbe eycles can be necognlaed 1n

Manltoba. Tho flrst cycle ls the Elk Polnt group.

The geologf.c events of the E1k Point group

can be surfiüarlzed wiüh the followf.ng statements. Init-
lalIyr the Mtddle Devonian seas flooded over an oLd

eroslon surface and newo¡rked ar¡d redeposlted mucb of

Ëho resfdual clay developed on that sunface. FolJ.ow-

lng this relatively rapid ünansgnession tlre¡re was a

perfod. of Ëesüonle stabilltye and normal marLno envfr-

onment prevailed through.out this depositlonal episode.

Thls was a period of extnemely favourable conditl,ons

for the developnent of manfne lifer âs indicatod by

TUinntpegosls reefs. Th.ê deveS-opraenË sf stnong baslnal

tendencies and a hlgh degree of resËrletion l¡r the EIk

Polnt basfn oauEed lneneaslngly evaporiËle eondlÈÍone.

EvaponJ-tlc eondltlons flnst pnodu.eed penecontemporan-

oor¡s dolouoiùlzetlon of the Wlnnipegosisr but as restrlc-
tlon of open mar{.ne el¡reulatlon lncreased lt resulted ln
preclpitatlon of anhydrlter then seltr ar,rd lastlyr poÈash.

FinalJ"y actlve deposltlon was ternLnated as tho base

level of deposltlon was reached. Thls eonpleted ono
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naJor cycle of sedimentat1on for ttre Midd1e Devonlan.

Succoeding eycles in laüe Devonlan rrere

essentlally slnila:r and the reader" ls neferred to

Wa].ken (195?, p. 1õ5) for a dLscusslon of thcse.

-58-



!:+i":":':":"i¡
r1:: :'.'..: i

ECONOMTC

TV

CONSIDENATTONS

PETROÏ,EUM POSSIBILITTES

In the area of study no cofimoncial oi,I on gas

fieLds have boen discovened ln the fUlnnf.pegosis fornatlon.
Howerrer, o11 fs bolng produced from the Wfrlnlpegosis (fn

addLtlon to t}¡e Silurlar¡ :reservoir r¡nlt ) at tbe Otrtlook

ffeld ln nontheasterß Montana, and a nurnben of woÈ gae

and oil oceulrrencos have been reported fno¡a the equlvalent

Muskeg formatlon ln no::thwosüe:nr Alberta. lk¡roe hundned

and ninety feet of oil-cut mud (estirnaüed to be 5O/" oí]-l

has been roported from the A.sbern-Ðawson Bay lnterval at
a well on Cedan Oreek anticllne fn eastenn Montar¡a (Edle r

1959r p. LO52 ) .

In cent:raL Saskatehewan, boavy blaek el1 (on

bltunren) has been noüed ln sa^uples near ühe top of the

WlnnlpegosJ.s, ar,rd a few drll-l stea tests of tbe Wlnr¿lpeg-

osis have recovered sllgbtly o1l-cut mudr from wel1s out-

slde of the pnesent linlts of the Pralrle salt. WlËhln

the present limlts of tl¡e salÈ only one or two casos of

olI-stalned samplos have been noüed (Edler op. clt.)
Tho Wfnnipegosls provldes sttltretî¡res a¡rd

l.lthologles favor.able for the aecurm¡latlon of hydro-

canbons. IfVlnnlpegoels roefs have tho necossary poros-
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lüy and penmeabillty to be hydrocarbon ¡.esorvoir.s.

Signiflcant amor¿Rts of salt wate¡r Trave been obtalned

on drill stem Ëests of the upper pant of ¡:eef canbon-

ate soctlons ln oentra;L Saskatchewan, Lndicati:lg a good

development of poroslüy and penmoabillty.

The aost porpous and pe:nmeabLe neef dolomlfe

sections ane those 1n whlch abr¡ndanË stromatoponoids

are pnêsent. The seeülsns are J.nterpreted to repre-

sent tb.e fore-reef facles (Edle r 1959 ). Pores compriso

foss11 cavltles, tnoludtng cellula:n ponos 1n stronaüo-

porolds æd coraLs¡ hollow stens of cnlnoldsr and inter-
fragrnental rnrgs. Very llttle solution poroslüy appoars

to be pnesent ln the reef masses. Ibe presence and

a¡aor¡nü of seeondany lnf1lllng of pores by anhydrlte

arñ/or sa1-t ln Èhe upper reof section greatLy fnflu-
ences the poroslty and peraaoablllty. Seetions wlthin

the present llmlt of the Pralrie Evaponlte show a

varlabl-o development of a zone of secondany lafi,}llng
neaï. th.e top of the neef secÈion. Outslde of the

pnesont linlt of the Pnalrle Evaporite, secondary 1n-

filllng of Wlnnlpegosis pore spaee is mlnon and dooe

not lnfluenee ponosfty.

Ponoslty ln the Tllinni.pegosls ls not conflned

to tbe neef secÈlons, and poor to fair lntergranular

porosity also occurs 1n Ëht.n beds in off-reef sectlolrs¡
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The presence a.ad controL of pormeablltty bar¡rlers ln
these thin poirorrc zones 1s though.ù to be relafed Èo

the extent of dolomltlzatlon of these stnatar nor€

oonplete dolomltlzatlon glving a botter ponoslty

deve1opmeat. These pomeable unlts in off,-reef sôo-

tLons should be consfdered as posslble carrler beds

for the mfgrablon of hydroeanbons.

Wtnnlpegosis reefs should be fevo:rable sitos

for Ëhe acenmulatlon of petroleun. fhese neefs should

be exeelLent tnaps beeause Èhey are overlaln by a good

cap nock. Evaporiüe þeds suckr as anhydrlüe and roek

salt wllL effoctlvely seal ln flulds, Outslde of the

pnesent area of evaponites ühe Wfu¡nl¡legosfs ls ovels-

l-ain by the rlseeond Redrt shalo. Vanlaùíons 1n the

thlelor¡es" "ttá 
development of the Second Red make lt

a pooror cap rock ühan the evaporites¡ but lt sl¡ould

aet as anr effectivo seal to ühe raigratlon of hydnoaa,r-

bong.

PossLble soureê beds fon petroleun oecur

withln the Elk Polnt group. Bal111e (fg5gr p. 60)

doscrlbes a thick Wlnnlpegosls black Linnestone-sha1e

sequeneo as follows:
lrEhe dank-coloned dense basinaL llmestone

that*oecìrrs belsw and adjacont þo thê salt ia
northwesterr¿ Nonth Dakota and eastorre Montana
was deposlted trnder euxlnlc condltlons thaf
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favored prêservation of organlc natter. Oil
shows and staLalng on fracture surfaces sug-
gesË ühe oil ls lndigenous and that the dark
lLrnesËone ean bo consldened as a souree rook.
-- Reef oeeurrenees msrginaL to such euxLnie
baslns would have greater (o11) posslbllttles
than the sbelf reefs.rl

Fon reefe in the vtcinlty of the stud.y area

to trap o11 onlginatfurg fnom the above souree lnvolves

a long dlEtance of mLgnatlon fon ühe o11. Bhe mlgna-

tloa paths of olL would be expected to fsllow paths of

least resisÈanoe (f*gfrest penmeabillty) in a general

up-dlp dlrectÍon. Fron a reglonal dlp staxrdpoLnt,

¡'nd fron the pnesênee of permeaþle off-noef canr"ien

beds ln the Winnipegosls, lt could be postulated Ëhat

hydnocanbons would migrate fræ Èhls souree into Man-

ltoba.

Black bf-tr¡mLnor¡.s sh.alo pantings up to ft

lneb thlck are co¡urnon wLthln ttre $rlnnlpegogLs, pai-
tlcula:r1y ln the off-roøf faeles. The partlngs are

dulJ. üo shlny blaek on a fresh surfaco qnd håve a

dark gneylsh-brown streaJr. Tbese black bltunlnous

shale parËlngs are eonsldered a possible source rock

for o11 ùitf¡ a mlgratlon of sh,ont dlstarùce.

lhe presence of lar:ge shelf or pinnacle-

type rsofs ln the r,lorths¡'n panË of tbe sËudy area and

along tb.o nonthern sholf of the EIk Polnt bs,gis ln
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saskaËchewan, lndLcate a neefal area exists over a

dista"nee of at least 250 mlles. Bloherqrs bullt up

etther eontlnuousLy on inüernlttently along thls

trond. The possibillty exlsts that Èhls roefaL trend

continues wostward to where lt ls represonteô by Meùhy

dolomlte reefs ln eaet-central Alberta'

Bloberma1 reef d'evelopmont over a possible

trend of several hundrod miles greaËly entrar,rces the

bydnocanbonprospeetsoftbeâtêâ.Furthertotêr
dr1lJ-lng Ëo daÈe has evaluated only a small percent-

ageoftheposslblereefalaf|øaofthisünend.Mgst
of ËhLs area lles outslde the l1nlts of tl.e Pnalrie

Evaporltes and presunably conventlonal selsmic netÏr-

ods of exploration eould be used' to locate theso

roofs.Thesoreefsaresballowandoou].dbetesÈed
economlcaAly. A serlous dnawback to Èho prospecüs

of these north.ern reefs 1s tT,reLr great dlstsnee fnom

any }arown source beds. Howeverr lf these are atoll-

type reofs, such as Edle (rgsg) postulated to exist

lntheWlnrrlpegoglsofeentralsaskatehewan'tben
petroLeun csuld bave been generated witbin the lagoon-

aI facles of these resfs.

The best pr"ospects for petroLoum ln the

Wlr.urlpegoslsappeartobetheneefalba"nkadJacent
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to the source bed facies of the centen sf t}¡e Elk

Polnt basln. lhese reefs were neferred to by Bai11le

(fg5g¡ p. 60) and Ile noar the Saskatchewan-North

Dakota bonder ln southoastertr Saskaüehewan and may bo

pnesent 1n the souttrwest eornêr of Manltoba.

Results of exploratlon of Middle Devonlan

neefs assoclated wtrÈh evaponlËes 1n Saskaüchowan and

ManJ.toba Trave been dlsappoinüing. However, ln view

of the favorable aspeets of the ÏJinnlpogosis, and Ín

view of o11 produeülon found ln the Mlchlgan Basln'

under veqf slm11-an oondltlons, funtb.en wonk seems to

be demanded.

Exploratlon fon lñItnnlpegosls neeß pnesenüs

some speeial problems. The J.ow contrast 1n velocity
botween anhydrlte, reef dolornite, and the sinrroundi.ng

salË pnesent specla3- problems Ín seleßlc lnterpreta-

tlon (g¿te, 1959). Thls makes ühe preclse loeation of

ïrllnnipegosls reef s burled ln salü, dlfflcult lf not

lmposslbl-e to loeato wlth pnesontly devoloped geo-

physlcal methods. Gravlty methods have been at least

partly suoeessful in loeatlng reefs br¡rl,ed in sal-t 1n

Ontarlo. Edl.e (1959r p. 1055) suggested. a program of

llühof,aeles and blofacies analysls, comblned w1Ëh

stratlgraphf.e test drllI1ng as a relatively effec-
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tlve and economlcal method of expforatlon. Certalnly,
knowledge of the controls of poroslty, of the relatron-
ship of llthologlc facles to structure and the facies
signlflcanee of lsopach trends should be a neans of
d.eltneating favoraþle areas and. locatlzlng exploratlon.

POTASH OCCURRENCE

Potash salts ln Manltoþa underlle a narrow

crescent-shaped area from Townshlp 19 south to the

rnternatlonal Boundary and.froro the western boundary

of Manitoba as far east aE Range 2/. They are found, at
a depth of approxlnately 2600 feet along the northern
extremÍtles of thelr occuruence, but are at a depth of
over 4000 feet ln the extrene southwest corner of the
Provlnce.

The maln potash zone ln the pralrle Evapor-

lte of Manltoba ls overlaln by 60 to 85 feet of h¿l-
lte; a substantlal rrsalt backrr 1s eonsldered. essentlal
for the successful nlnlng of potash bods. The potash

7c.t)ê ls aþout 6 to B feet thlck, and conposed prlncl-
paI1y of hallte and sylvtte, and. grad.es Zjfi K2O or
better (Bannatyne, 1960, p. 1).

The potash deposlt ln Manltoba occurs a few

.:i.ii: i l;
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hundred feet closer to the surface than most of the

deposlts tn Saskatchewan. Desplte the gneater abun-

dance of potasb in Saskatchewan thls factor makes the

ÌvÏanltoba trotash d.eposlt a potentlal econonlc asset.
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SUMMå.RY AND CONCTUSIONS

tshls report has deserlbed the stnatl-graphy

a¡rd lithology of the Mlddle Devonla¡r-Elk FolnË group

ln Manltoba. An attempt h¿s been made to neconstrucü

the deposltlonaL envinsnmenü for each of the fonmatlons

wlthln the Elk Polnü group.

The Asbenn fonnaÈlon ls a residual shale

which onlglnated by eroslon of the Sllurlan surfaee.

It was neworked and redeposited by a transgressing

Deoonlar¡ soâr

tbe Elm Point faeieE of the Ïlltnnlpegosls

fornatlon nrarks the lnltlal- su.bsldenee phaso of the

ELk Poinü basln. As the baslr¡ was taking shape tt¿1s

was a penlod of mil-d lnsËabllltyr but nevertheless, a

nonna1 marine carbonate epLsode. TUhnlpegssis dolo-

mltes reflect a :rel-atlvely stable shelf and a nonmal

marlne envlnonmont. Shelf-type reefs were built up

ln an envlnonmeRü that was hlgþly favonab1e fon the

devolopnent of organlc l1fe. An arld ellmate a¡rd Ëhe

development of sllgbtly rest¡r'lctlng eondltÍons Led to
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ühe development of a zane of penesallne waters reflrrx-
lng basinwand aeross the shelf area. lhls penesaline

brÍne seeped. 1nËo uneonsolldated. llme-nuds to cause

their dolomltlzatlon.

A hlgh degree of nestriction accompanied

by a marked lnerease in subsldenee 1ed üo tlre depos-

ltlon of the PnalnLe Evaponlte, A,s subsldence slowed

on eeased, sediments flIled tho Elk poinË basln and

fhe drylng up of the basln, wlth the evaponatlon of
the residual brlnesr l-ed to potash precipltation.

Sevenal- aspoots of eplcontlnental sea

sedirnentatl-on are present ln the deposits of ühe Elk

Polnt group. Tho deposlts are a nesult of tnansgress-

lve depositfon across an enoslonal surfaee of lange

areal extenü and low rellef. Shelf canbonate and

lntnacnatonlc deposltlon ls lnvolved with noef and

other ongar,rfe deposlü1on. The deposlts refleeü
changes 1n deposltlon assoclaüed with ttre nestrlc-
tlon of a lange eplconttnental sea and the develop-

nent of an evaporlte facles.
It 1s hoped that ttris study has produced¡

for the Elk Polnt group, baslc f.nforleiatlon abouü
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deposltlonal envlnonments, reglonal vanlatlons ln

lntnacnatonLe carbonate deposltfon¡ rolatlons between

opelr and nestrloted marlne envlronments and ühe devøl-

opment of an evaporlte faelesr and the lnfluonce of

low onder stmeture on sedlmentation. Ihe wrlter has

attempüed to p:resent f.nforn¿tlon reganding the control

of reef developnoent¡ the development and oontrol sf
ponosity, the nature¡ extent and controL of salt sol-
rltlon fn the PnairLe Evaponlte, , and diagenesisr ln-
cludfng doloniülzatlon and roplacenent of cafbonates

by evaporLfes,

Thts Lnfonnatlon may be applted to petrol-
eum exploratlon. It ean be shown thåt Èhe Wlnnipegosls

for*tratlon contalns a sourcê nock for hyd:rocanbons, a

reservolr rosk¡ and an effectlve cap roek over these

reservolrs,
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APPENDIX T

1TETL ÐATA

Well locations are glven aaeordlng Ëo logaL
subdlvlslon, sectlonr townsÏrlp¡ and range
west of Èhe Prfnclpal Mer1dlan. WelLs arc
anranged accordlng to towashlp nurnbe:R¡ range
nunber, secÈlon numben and legal subdLvLslsn
number, ln aseendlng o¡rder f:rom tw¡r. Lr range
I, secr Ir Lsd. 1. AlL wells a:Re west of the
Pnlnclpal lvierldlan.

ALI measunements represonË depth be1-ow Kelly
Bushlng ln feeü.

Logend:

fomatlon not pnesenü

? top of formatLon r¡neertaln

bl-ank
spaee üotal depth of well lnsufflelenf

to penetnate fornaülon

f..
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APPENDIX II

DESCHTPTTONS OF SEI,ECTED LITHOLOGTC

SECTIONS

l-. Descrlptlons lnclude tlre Èotal Elk polnü
Gnoup ln most e&s@s.

2. For souûe we1le only the coned seetion was
descnibed. These wells are ma¡rked accord-
lngly.
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DESCRIPTIONS OF SET,ECTED
LITHOEOGTC SECTIONS

WoIl No. 2. B.å,. IINION ARtsIICKLE

a

1, rge. 12, WPM.

Seeond Bed Bods

?,296 - ?;216 lnql"; red, carcareous¡ blocky; wlth r,f.mesüone;
buff , mlcrognanulan, chalky in part. 

_..

- P.?65 Shale; red, caleaneous, blocky¡ with tnace
plnk l¡lmestone.

- ?2,78 Shale¡ as above.

ELk Polnt Group

I$tnnf.pegos 1s Forratlon
?;27A - F;2.t,6 Llmestone; veïT light grey, dolomltlc,

f.rregular fine elastie - teitu:re with sone
medlum üo eoanse, well-rounded grey LLmesüone
gnalns¡ wlth Shale, red, calcaneous.

- 2295 L{gestole¡ very dolomltlc, wlth flne-gnalnodpelletold texture composed of buff gnãnules ln
a plnk arglllaeêous matrlx.

-.28oõ DoloaLte; plnk, mieno-suerosie to fine sucnosic,
caleareous, arglllaeeous, trace lnüercrlrsÈal-Ilne poæoslty ln pa:rt.

- P6L5 Llnostone; white, chalky, flnely gr.enr:.l_ar lnpart with floatlng sub-angulan qu.artz grâins
up to coanse-g:pained sLze.

- 2635 Ðolom1te; plnk and buff, ver5r finely sucroslc,
caleareous, angf.llaceous.

- P,350 Dol-omlüe; red to buff with Sha1e; brown, wf.üh
eleen oalclüe graJ.ns and buff dolomlte graf.ns.
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i

,:..

Ashern Fo¡matLon

2350 - ?-365 Shale¡ brown end ned wtth Ðolomlte¡ plnk,
buff and gneen-grey, nlcnocrystalllne.

Sllurlan

2365 - 26?5 Llmeetone; whlte, chalky, wlth $ha1e; brown,
tnaee gtrrpsum, with Dolomlte; buff and plnk,
very flnely suorosic, arglllaceous, calean-
eoug.

- 2ô85 Llmesfone; white, chalþr.

lUolL No. g. CAï,STAlii TUASIßDå.

lsd. 9, soo¡ 1'3, twp I,
rge. 26, WPM.

(Sanrples aro poor and contaln much caved
matenLal, espeef.ally thnough ovaporf.Ëe section. )

Seoond Red Eods

4928 - 4976 Dolomlüei grenr buff and grey-green, manly
ln part¡ roddlsh at top, vorT anglllaeeous.

EIk Polnt Group

Pralrle EvaponÍtea

1976 - 50OO Anhydrtte; whlüe and grey, er¡¡stalllne,
wlt'h Dolomlüe i gr€yr mie:r.ocr5rstallLne.

- 5O1O Dolo¡nlte; g¡rey and buff ¡ v€ry ftnely sucro-
slco wlth Anhydrlte; whlte, clear.

- 5054 ånhydrl-te ¡ whlte.



:;i:::iì:;i:ì;::i:r :-:.: ;:i
ì::::".T:::T":.:e

't':

Wtnnfpegosls FonmatLon

5054 5065 Dolomlte; buff , mlcrocrystalll.ne.

- 5085 Ðolsmlüe; buff üo bnown, mlcroc:rystallLne to
very flnely onystalIlne.

5105 Dolomite; buff r v6lr¡r flne üo flnely er';rstalline,
sllghtly ealcareous, poo¡r lnterer'¡rstalllne
ponoslty, blaek spores notod at 5O9O feet.

- 511-5 Dolonlte; buff üo bnownr v€ry ftnely cr'¡rstal-
Ilno to mlor:ocz'¡rstalllne, wlth poor lnten-
cnystalllne poroslty.

5140 Dolomlte; as abovo, but with faln to good
lntererystalLl.ne poros lty.

- 5152 Dolonlte¡ buff to brown, mlenocrystalllne to
vo¡Py flnely erystal3.lne

å,shern Fonnatlon. (E-Log top at 5152)

5152 - 51?5 Ðo1-omite; llght grey and gney to buff, mlcre-
crystaL1lne.

Well- No. 8. DOUE fiOf,iltr'IBIÐæ
lsd 1õr-Eee. 5¡
twp. 2, rge. l5rWPM

Seoond Red Beds
(E-lse top at ?,872)

2885 - 2905 ShaLe; red-broïvn, dolsmltlc, slIty.

El-l< Polnt Gnoup

Vrllnnlpego s I s Forratf. on

3905 - 29?-0 Ðolomite; llghü grelr arglllaoeous, calcanêoìts¡
sllty, wltb Limestono; whlte, a:rgillaeeous to
ehalky.
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- 2940 Ðolonlte;- r1ghü grey to buff, mierosuenosic,sllty with tnace poór lntorcrystall_ine poroslty.
- 2950 Ðolomite; light brourn, mrerocrysüarllne.

- 2960 Ðolomlte; rlght brown, mlenocrystalline wlthpoor lntercr'¡rsüaIlino poroslty-.

- 2980 Dolonrlte¡_light brown, nlcnocr'¡rsüarrlne to
very. fllgfy crysËalline wttb póon inter_crystalllne porosity.

- 2998 Dolomr.te; right bnown, mf.erocrysta[lne.

å.shelrrl Fomration
(E-log top ar 8998)

2998 - goo? Ðolomlüe; buff, bnown, mlerocrystallfne,
argilraceousr wlth tnaee Limesúone, chaÍky.

Sflunlarl
(E-J.og Èop at õOO? )

gao? - õo1o Dolomltej buff, mlenoenystalltne, sflty, wiühgood mferofugulan porosity.
õoLo - õogo Llmosüone; erêam. to whfËe, chalky in pa.nt,Êolomltic ln par^t, cr¡rptoðnystaLiln;." --

60?'0 - 5o4o Dolomf.te; ereem, cnyptocrystalrLne, calca:r-
ooug.

ïUell l{o. 9

40õo

Led.
rge.

I,
20

s€@r 15, twp" 2,
iTUPM

4O4O Shale;

404u^ Shale;
buff,

Second Red Beds
(Top at 4OOO' )

ned-þrown, doloml iohe.

as above, g_rading to Dolomlte ¡ grey-cnyptoorystalllne, wiÈh anhydrlüã.
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Elk PoLnt Gnoup

ÏTlnnJ,pegosl s FonmatLon

4448 - 4060 Dolomite; grey-buff , crjrptocrystalllne,
anglllaceous, wlth anhydrlÈe.

, ,'.', .' -'.,4,j::::::::: - 4o'o ?:1,"T+:::^.1lsh:^FiîL ^:yt:":l:r"111*u , :

arglllaceous, ealcareous 1n pant, wlth
anhydnite ,' blue -grey.

- 41õ0 DolomlËe; llght grey, cryptocrystalllne to
,.,,.,,,.,. mlcrocrystalllne¡ sLlghtly anglllaeeous,ì'::j.:-:..:.,.: wlth trace anhydrlte. :::.:.:':: :: r::

:i :-:. - 4f4O Dolomiüe; as above, nrlth Llnestonsí buff ,'-. r.1: - t: l'
It,:,tri:,',:j cryptocrystalline ¡ denge..

- 4150 Dolomlte; buff, cryptocrystalllne, wlth
traee LinesËone¡ as above, with traee
anhydrlte.

: - 4LlO ï.riunestone; buff , mlcroerystallJ.ne, wlth

+Ashern 

Forrratlon

4J:83 - 4$?OO Llmesüone j grêy and buff¡ v€rg anglllaceous
to chalky.

- 4z.06 Llrnestone j as above, with tnace anhydniüe;
whlte.

Sllurian
4206 - 42Lo 3:l:ît:ïi-ffii$ ilîi;,brownr 

verv a::gilrac-

- 4220 Llmestone; light greyr cn¡ptocnystalllne.
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Well No. l,l. SItrEET GRASS PILOT MOIIND

lsd. õ, sêGo 9, ùwp. 4,
rge. 11, WPM.

Second ffod Beds
(Top at 1984t )

2OOO - iz023 Shale; pink, dolomltÍc.

' Elk Polnt Group

Wlnnipegosl s Fortnatlon

20?,2 - 8oõo Dolomlte; ereanr to buff, with prnklsh tlnge,
erSrptocnystalllno üo mlcrogucnosic .

- 2O4O Dolomlte; buff, nlcrosucroslc.

- 2O5O LLmestone; llght grey a¡rd buff, mlcrog¡ranu1an.

- 2O75 Dolomlte; buff, mlcrosucroslc.

Asho¡rn Fo¡tnatlon

2O75 - 2O8O Dolomite; red-brown, voqf arglllaeoous.

- 2O9O Sha1e; ned-brown, very dolomitic, wlth &ime-
stone¡ buff , cr¡rptocrystallkre.

Sllurian
?*OgO - 21OO Llnoestono; buff ¡ or'¡rptocr"¡rstalline¡ dens€.

- 2110 Llmestone; very llght grey to buff, crypto-
or'¡rstalllne , dense.
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lÄfell No. 12,

21õ8

2160

2200

2226

DOME ET AL GfiEEIWAY

lsd. 16, sêc¡ 3.3, Èwp. 4,
rgoo 1õ, WPM.

Seeond Red Beds
(fop at 21õ8')

2160 Shalej ned¡ calcareous.

Elk PoLnt Gnoup

Wlnnlpegosls Fomatlon

?L?o Ânhydnlte; brue-whltermassf.ve. (preiríe EvaporÍte?)

22oo Dolomlte; crearn to medil¡m bnovrn, crSrstalrlneto fnagmontal, pootõ lntorcrystalHnä porosity.
?220 Samples mlssing.

2?.26 (eore) Dolonlte; gney-buff and neddish buff,
gfe¡9cnystalllne to nLcnosucnoslc, tight, withltght grey-green shale on cJ.ay partln[s.

- ??.?e (oore) Dolomite; as above, wÍth fewer shalepartlngs and with lnnegula:r patches of LLne_
sËone.

- 2,?,õ8 (eore) Dolonlte; as above, lntenbedded with
I,lnestone ; plnk üo red-brorfrn, mlcnocr,Srstalllneto dense, nodular in appearanoe with innegulan
shale pantings.

- 2253 Llmestone ¡ bnown-r.ed and Llght brown, fragmen-
ËaI, poor lntercrystalline porosLty,

å,she:rn FormatLon

pale brown-red to nirety red, calcar-
wlth l"lmestone; nedr argll1aceous.

as above, wlth traoe DoLomlte¡ white,

225ô - 2260 Shale;
eoug,

- 2269 Shale¡
d6nse.

Sllurlan
2269 - 2600 Ðolo_mlte; whlte to llghÈ grelr micnoerSrsÈalrlne

to dense, poor intener'¡rstalline ponosiûy.
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ïllell No. L4 ÏUESTERN ORTIÍEZffiu,
tu4g. 4, rgê. Lg,TUpM.

Second Red Bsds
(Top at 5Z4Zt )

325A - 6265 Shale; medlr-mr greyr ealcareous, blocky.

- 3270 Shale; plnk¡ earthy¡ slightly calcareous,
. wlth shaler âs above.

EIk Polnt Gnoup

Wlnnlpegosls Formaül on

627A - 3290 Ðolornlte; veipy anglllaceous, wlth Shale j pink,
earthy.

- õõ10 Dolomf.üe; buff , er¡rptocrystalllne to mlcro-crystalllne.
.l

- õõ50 Dol-omite; llghÈ grey to buff, oryptocnysüa]l1ne
fo mlonosucroglc.

- 6360 Dolomlte; buff , nicnosuc:rosie.

- 5õ8o 
lläïïT3i:å"3"Íl'n33i:', cnvptocr'¡rstalrine,

:::,----.:,),.1ì::'r:-i - 34LO Lfuoestone; as above, wlüh Ðolomite; buff ,
. j:j , denser mlcnosuenogic.
'-. 

., . ,t,-

..,,,.-r,,,,,, - 3430 Llmestone; as above.

- 3444 
*å;ili:; 

light srey to buff , dense to rnlcro-

Ashenn Fs¡matlon
:-,-:., ,t,',t_',

6444 - g460 Sha1e; plnk and red-bnovyn, dolomitlc, earthy
ln pant.

- 3474 Sha1e; as above, with gypsll.É lenses.
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Sllunf.an

õ474 - õ51o Dol-omtte; creaa to whlÈe, en¡rpto-erystallfne¡
dense.

::::.:.:::.: lfilgll NO. ]-r7 IrAl[DA ItrARNEZl¡.1t¡,,-.,,1 

--

Isd.5, sec.Iõ, twp.
Ãv, l3ge. 22, WPM

. : Seeond Red Beds
;,,.,,,.., ., ( Top aü 3?22t )-' ..:' :.: :: :
".f'. 

-:.'.: . 
-

':.:r: :r' TTZZ - 37gO Sha1ei gre¡rr fLssile.
' '.- .' :.' I..,,'.,',.,",, 6750 sl?}"¡- rlght red-b¡rown, ca.lcareousr @arthywlth shale; as above.

E1k polnt Gnoup

Winnlpegosls Fo¡sriaù1 on

ì g75O - õ8oo Doloml.te; 1lght g¡rey to buff , cn¡rptocrystalllne.

', - õ8tO Ðolomlt_e; buff to light browlf .qh-grelr flnelycnystalline to fnagmenüal, wlth gõod"ínten-cnystalllne and mlerornrggy porosLty.

- õ8õO f9]'ryfte; Ilght grey-brown, very finely crîrs-Eerrtner wLth .po9t3 iTtencnystalline ponosily,: wlth traces of algal( ?) ¡remalns. -
''..-' -: : -'..: .t -: :l

,'::'-l:1.:::,: gg4} Dolomlte; buff , mlcrosuengsíc to dense, tlghÈ,I ..'

.:-il;.r.:.:';: CAICAf9OUS.
-_'.: .:,".:'Ì::':::: õg60 Llmestone; bnown to gney, dense to flnelycr5rsfaIllne ¡ sllghÈty arglllaceous, with"

numerous smarl, rounä., unõwn-ññorl;;":- -*

- õ916 LJ.nestone; brourn-gney to buff , dense to
'... ... .1. . 51 

^-^^ --_-! - 
l r t:i.:.:::.:-:.:.:r miofOCfyStal.llng .

:. . .- '.:-' :.:
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8957

Well- No. 18

õ6?5

CALSTAN HARTNEY

lsè. 16, sêGo 36, twp.5, rge. 24, WPM

(cone only examlned)

Ashenn For"laation

ôg2O Dolomite; grey, very argillaôêous .

g9õO Sb.ale i gre¡rr very dolomttlc .

3957 Sþ1le;_red-browrl, eanthy, sllghtly dolomiüic,slfghtly sllty.

Sllunlan

396?. Llmestone; pink to red-brown, dense, angiL1_aceous. '

õ993 Lfunegtone; plnk to wh1to, d.ense.

4o1o shale; ned-brown, eanthy, very caleaneoug inpart, wiüh whlte Lfmestone frágments.

1025 Shale¡ doep red-br.own, splintery.
4O4O Lù,nestone¡ very light groy to whlte, d.êrrse.

Elk Polnt Group

lïLnnlpegosls Fo¡znatlon
(Top at õ668t )

66t,7 (core) -Dolonite; pale yellowish-brown, medf.r:m'cnystalllne and sacchar-õldal to coarseÍy fnae-nental wlth abundant fossil fnagments(?j, goõd
f+lSrenystall.lne and mlnutelylruegy poroåtãywlth some infllltng of white-cryããäfilne anihydr'lte in the rnrgã . u

37oo Dolomite; as above wlth bLtr.urlnous partlngs
and abundant fnaeüuning in basal E lo 6 fãetwlth ühin (f to E mm,)-bltumlnous parütngs
along fractune planes.

õ691
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Ashertr Formatlon

377õ - ô8oz (cone) Dolomite; çre.y and green-grey becomfng

'"}iehlly 
pinktsh ln Lasal Ë -reetl *i""õã"ysra1-J.lne to en¡rptocnystatline, densé; ;;giii*""oo".

Well No. ZP BAY,SEL BRIIJCET,T,ES

lsd. ll sêcr Z.l , üwp. 6,
¡39ê. 11, WpM.

Second Red Beds
(Top at AOIOI )

2o1o - 2o4o 
å:îååí.î:î-i#i""ffii":'Ëf;r"üånË;dlåg::*I

Elk point Group

Wlnnfpegos ls Fo¡-matlon

F,OhO - 2060 Dolounl.te; llght gney-brornrn" cn¡rptocr5rstalllnor
denge.

- 2095 Ðolonr|fe¡_ llghÈ gney_bnown, cryptocrystaLline Èovery flneJ-y crystallfne.

Ashern Fonøatlon
' .:: .. | .. .: ..'. 

.:i"".!:':::'1:: ?o95 - aloo shale; br-ick ned¡ earthy, srlghtly dolomltie.'i:' ^ t--.-.'- r

': .,1.. :.-

.'.: ì.: :_'': r,-

ì_:.:.i::_: l

. Silunlan
(!op at ?lOOt )
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Well No. 27 CALSTAN FINÐI,AY

Isd. 9, sec. '26, twp.
7, rge. 25, llPM.

5848

5850

WelL No. 66

2568

257ô

(core only exa¡rlned)

Elk Point Group

IÆ-ínnipego sl s Format I on
(Top at 58õ8')

õ850 (eone) Dolomlte; mottled buff and 1lgþt brown,nlorocnystalllne, wtth numorous vertlealfractures filled wlth anhydrlte, wlth black
lnnegular shale panülngs ànd some anh.ydriùe
lneluslons up to I lnch ln wldth.

õ85õ (cone) Dolomlte; very finely crystalline, wiÈhfalr lntererl¡stalllne poi:osity ând anhyAi:tte
lneluslons as above, fnactuneâ ln pant-as
above.

Elk PoLnt Gnoup

Pralnle EvaporLte Fo¡:rration
(Top at 2550! )

?,573 (core) Dolomite; light brown to buff¡ micno-crystalllne, and Anhydrite, whlte, crystal-
lLne.

lïinnlpegos is For.matlon

?,578 (eore) Ðolomlte; ltght brou¡n to buff r mlero-crystalllne, ealcareous, wittr good. nlcrovuggyporoslty, with lrnegulan anhydrlte lnclusiõãá,
and Lrregulan black bitumlnous on argillaceous
pa::tlTgs, some amphlpora(?) r:emalns ñear topof unlt. ,

qê.LSTå.N WAWANESA

lsd.. 3, sseo I, twp. B,
rge. 18, TVPM.

(eone only examLned)
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14Ie11 No. 3'7

424?.

425?'

lffeLl- No. 42

2450

246ô

CALSTAN EWART PROVINCE

lsd. 4,
rge. 28,

( eone

sgco 14, twp. I,
ÏUPM.

only exarnined)

Elk Polnt Group

Prafnle Evaponlte Formatlon
(Top at 4140')

4252 (cono) Hallte; whlte, cnystalline, with somepink Haliteo

4303 (oore) Hallte; white, crystalline, with some
p1nk Ha1lte, wLth two,softr grêên fLssLle
shale bands about p'inches thlck tn the basal
4 feet of the unLt.

DOME BRASIDOT{

lsd. 16, s€c¡ 27, twp.
9, rgêr 19, WPM.

Second Red Beds
(Top at 2438t )

2463 Shalei pink, earthy, slightly calcareous.

EIk Polnt G¡.ou-p

PraLr.le Evaporlte Formaüion

2496 Anhydrlte¡ white to gney,

Winnlpegosls Fo¡nmatl on

2496 - 251O Dolomlte¡ buffr mlcrosueroslc.

- ?,520 Ðolomite; llght bror¡nr to buff , mlcroerystalllne,
wÍth traoe lntercrystalllno poroslty.
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2540 
3:*:ä';ii"'ååî: H;H¿,#:;iiïíi:'å*å'åî"*_
tnrggy ponosfty.

- 2560 Dolomite; Iighü brown to buff, micnocrystallineto dense.

- 2580 Dolorntte; llght brovun, mierocr'¡rsÈalline to veryflnely cr7sta111ne.

- ?606 Dolomite; light brown to buff, mlcrocrystallineto denso.

Ashern Formatlon

2606 - ?'620 sþp}"; ]-ighü grey, dolomÍÈic¡ blockyr vêrlf
s11ty.

- 2,627 
å:l:åffi:: tlghr gref:i sr*anrzose, argillaceous,

Sllunlan
2627 - ?.640 Llmestone; cream to whlte, crryptocrystalrlne,

denge.

- 2650 Limestone; whlte, dense, chalky ln part.

WeIl No. 49 CEGO GNEGG

Isd, 5, s€Gr 31, twp.
11, rge. lõ, WpM.

Second Rod Beds
(Top at 155õ)

1553 - 1565 Dolomlüe; ned-brown, very arglrraceous, wlttr
shale, brown.

1576 Shale; brovrn, dolomltlc, blooky.

- loz



'.: 
-' i' : :

Elk Polnt Group

Pnal:rle Evaporite Fon¡ration

15?6 - 1585 Anhydrite¡ white and blue-whlÈe.
':......'...':....'.:':::ììj:r.+ - 1595 Dolsmlte; buff r dense to very ffnely erysüalIlno.

- l-605 Anhydrlte; whlte and blue-whlter wÍtlr Llmestone;
J-fghü Bre¡rr dense, sllghÈly angtllaceous.

: -.,-,..,,...: ...i:,,',,,',,;,;, tsltgip-egos!.s Fo¡rnratlon
.'.:.-, :.-,:.1 1

. :::ì 1605 - 1620 Dolomite; buff¡ vêr)f flnely crystalllne wlth
.;i,,,,i,,,.,' Anhydrlte; white.

- 16õ0 Lf-nestone; cream, dense, s1lght1y argiLlaceous.

- 1640 Llnestonei light grey, dense,wlth Anhydrite;
blue-whiter masslvo.

1650 Mlssing.

- 1.67O Dolomlte¡ buff, mlcnocrystalline, wlth falr to
: good intererystallino poroslty.

- 1680 Mlsslng.

- 1?OO Dolomlte; llght gney to buff, microcr5rstalline
to donse, ve¡ry calcaneous.

.ta.,' ,t.t,rt,t - *' *v

: 
j.-:_--:.:.:_: :

_.-:r:..-:-:':""".- sic, ,yory calcareous.:,t-t,t-t.t--it.

i;::"::':;_.

Aslr.ern Fomatlon

l72O - 1728 Shale; grey-greene sflty, sllghtly dolomLtic.

"''¡'.';'ì.i. - lt32 Shale; red-brown, sIlghtly dolomttle.
ì.i,'.,t, ,t, ,t '.

Sl.Lurlari

L732 - 1775 Shale; ned-bnonh, wlth Anhydnlte; wkrlte' soft.
1800 Llmestone; cnoam-grey to whlter cr¡rptocrystalllne,

dêfis€ o



ïllell No. 5l

2740

27 56

DOME HARDING

Isd. 4, s€cr
11, nge. 22,

2-'7 , twp.
IÀIPM

Second Red Beds
(fop aE 2728t1

2753 Dolomftei.g_rg{: anglllaeeous, and Shalei grey_brown, dolomltLc.

Elk Polnü Gnoup

Pnalnle Evaporlte Fo:sration

A760 ånhydrlte; gney-bnown, m&ssive.

- 27e7 Anhydrlte; grey-brown and greyr r¿assl.ve.

IrVlnnlpegosl s Formatf on

2787 - P790 (oone) tf-mesÈonei lighÈ gney to light brown,mfcnocnystal]-lne, wiùh aOunáant, 
"ñJffl-elongate canbonae€ous fnagnentsi wrcn-á thinfossiLrferous honlzon neaã top ór ,rrrlt- cor-falning abundant eninol.d stenä and s;alfbrachlopods.

- P926 (coro) Doromrte; buff, vgrr frnely suorosrc,faL:r to good Lntoncr"ystaLline porósity, -
good_vuçg{ ponoslty rrear base ðf unft, with
abr¡ndant lnnegular- bnou¡n arglllaeeous or bituna_L¡rous partlngs and mr.non anñydnrte lnclusJ.on'.Traces of_ poõnI-ï presgrvea arirpnrponãit ) ãoted,a'd so'ne light brown rsporesrr-obierved'nean
base of unit.

- 296? ( core ) Dolomlte; gney-brown, mf.enosucnosre,wlth anhydnite rncruslons and black cenbon-
aeeous pa:ntings.

- P968 (core) Dorsrntte; mottled buff and gney-bnown,very flnely orystalllne to nio¡rosuãnoåio.

- 2g'7o Dolonlte; buff to light brown, mienosuenosfo
üo denser with poor3 lnüenorysùarrine porosfty.
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29OO DolonLte; brown, denso.

292e Dolonrlte; b:nown, dense, wJ.th DolomLte; buff ,
dense.

Ashenn Foraatlon

29P,8 - 2g4o shale; black, with abundant smar.l inon sulflde
nodules, with Anhydnlte; white, erystalline.

Sllurlan
2940 - 2960 Dolomlte; plnk¡ arglllaceous, with Doromite;

*þ1!u, eryptoc:rysüalllne, with. Anhydrlte j
whLte.

- 2970 Ðol-omlte; whlte, cryptoenystalline.

ïlle].L No. 66 HOMESTEAD BIEÐTAIL

lsd. 10, ssc¡ I, twp.
15, rge¡ 27, WPM.

EIk Pglnt Gnoup

PralnLe Evaporlte Fonnatlon

õ102 6232 He1lta.

6258 Anhydrlte; massLve.

trlllnnlpego sL s Formation

õõ55 Dolomlte; Ilght grey to buff, verîr finely
suorosic, fragmental and flnely sucrosic- lnpart, fair to good mierovuggy and inte¡:-
cnystalllne porosity.

õ4OB Dolõmite; chocolato bnown, mlerocr'5rstalline
to dense.

Ashorn Foruratlon

3430 Ðolomite; br;rff, dense, argllla.ceous.

3258

5408
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Sllurlan
(E log top at 64ô0 ?)

6430 - 5450 Ðolomlte; buff and pink, argll1aceous.

.'-,._,- --.t -' -:: -:r:::::'::i-i - õ48o Lluestone; whlte¡ dense Èo cryptocrystalllne.

trVell No. 69 EOnm STRATHCL&IR

lsd. I, sso¡ 64, twp.
16, rge. 2L, iñlPM.

-'-::,_-:.-_-:.:,::.,,. ,- Seeond Red BedsI-':"-:':ì:

2662 - 2640 shale; plnk to brorr,¡n-pLnk, srtghtl.y dolomltlc,
blocky.

- ?650 Mlssing.

Elk Polnt Group

PralnÍe Evaporlte Formatlon ??

2660 - 2667 shale; ned-bnown, earthy; wLth Ar,rhydrite, whlte,
cr5rstalllne.

::.^:j..:j,.: 
ltrlnnipegosfs Formatlon

'':,':¡',,,, 2667 - 26aO DolomrlËe; light grey to whlte, dense ¡ with: . Á,nhydnlte, groy, dense, and whlte, crystallfne.I:::,:,.,.,
::--.:--.:,:'-:

,'Ì":'í, - 2690 DoLomfte; crsam, dense; wlth Anhydrlte; white,cnystalline;'wfth Shale i g?eyt blocky (cave?)

- 27OO DolomÍËe; orea.n, dense,

iì,¡.,,..* - 2740 Dolomlte; creanr mlcr"ocrystalltne ùo dense,
r_:,:.:::.ìr:, tnace lntercrystal]ine poroslty. (ZYLO_ZYZO

mlsslng. )

- 275O Dolourltei eream Èo buff , microcr'¡rstallfno¡
þoolr lntárcrystalline pónoslty. "
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- ?770 Þolomlte¡ buff, mlcrocrystalllne ts denser
wlth traee poor lntercrystalllne poroslty.

- 2790 ÐoLomlte; crea¡n ùo buff ¡ dense.

- ?8,2.õ Ðolomlte; cream Èo buff , microcr'¡rstaIIlne.

Ashenn Fonmatlon

28.26 - 2e4O Shale; ned and ned-bnownr wfüh Dolsmlte; grey.

- 2A4l Sha1e; red-broïrnr dolomlülc, blocky.

Sllurian

2A47 - ?,870 Ðolomlte; whlte¡ dense¡ al¡aost llthographlc.

ljFelL No. 72 CAIIAÐIAÌ{ SU-PEAIOR STRå,fiICI'AIR

lsd. 6t sêGo 26t twþ. 17r rge.zõ ÏllPM.

Second Red Beds
(Top at 264Qt)

2650 - ?674 Shatre; grey' flsslle to blocky' wiüh Shale¡

'lsr¡t u"""*no"rï, 

*u*
rr*fofãapont te Formatl on

2674 - 27OZ Anhydnite¡ Brelr donse' wlth Anhydrlte; white
erystalllne, wlüh mlnon Dslomlte; buff r detlse.

Sllnnlpego sl s Forniatlon

270?- - 273O Dolomlte; croalnrrdense, wlth mlnon Anhydrtte;'-.,:,:_: ;:.--Ii,.,,.,',,, as above Ln upper 1O feet., "..-'_--:'

- 274A poor sample, mostlY csvsr

- 2760 poor sarnple¡ me1nly ÐoIomlüei as above.
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- 2760 Doloraiüe;

- 277O Dolomite;

- 27BO Dolomlte;
dense.

- 2810 Dolornite;
denge.

- 2,860 Dolonlte;

- 2840 Llmestone;

Sllunl.an
4890 - Z91O Ðolomite; wh1te, dense,

- Z?SO Ðolornlte; as abover andwntüe, mottled.

*{shern Forrratlsn
2840 - 2860 

ååîHi-ff"1"ïJ;d-g*ey and ned-brourn, sr'ghrly

- 2870 Shale; red_bnown, dolomitlc,
- 2890 ll"fgi as above, wlth shale;flsslle, soft.

eream to buff, mlcrosucnosLc to dense.
buff, dense.

cream to buff, microcrystalline to

líght b::own, eryptocrystalllne to

buff üo brown, cr¡¡gtocrystallÍns.
buff , cn¡ptocnystalline .

earthy.

medfum greyr

alnost lithognaphie.
Dolomite; plnk and

:.:.: f:.: :: i lUoLl No. 76 IUpEffiAL MADELAI¡IE
Lsd. 16, seê . J.g, twp.
J.B, pge. â9, TUPM:

Second Red Beds
(Top ar pBgO)

2905 ' 2920 ( coro ) shale; mediurn bnown _to sllghtly morereddf.sh, sorne greenLsh *.ltrfrrg, dolomftÍe,hand, sub_coneñoraãt-1"äãã,i"", badly teachedr-n parË wlth inelusloo"--ãi*"osnsparenÈ harlte,Å't base of cone red and go""r s!äË-ï, iãr"rybneeetaËëd wlÈh fntenstiii;i salt.

lt.:-::
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-i;I

Elk PoLnt Group

Pral¡rlo Evaponlts Forrnatlon
(n-tog toþ at zszjt )

2g2o - F.9F.4 (coro) snare; red, wtth abundanü salt Í¡reruslons.

- ?935 (cone) RoeA salt, reddlsh shades, some shaLe
lnclusions.

- 3035 l"qpfgs sh.ow uialnly ned brown Shale; slightly
dolomitLc, eanÈhy ln part¡ with tnaces of
Anhydrlùe and ovidence of salt casts in th.e
Shele.

- õ05O Anhydnlte; whlte, crystalllne, with Ðolomlto;
buff , flnely erystalllner wlth abund.ant salt-
casüs.

- õ1OO Anhydntto; groy, massfve, with salt casts and
tnaces of ned Shale¡ as above.

- 3L2O Anhydnite; medlr:rn grey and blue-grey, massive,wlth abundant salt castg.

Wlnnipegosis FonmaÈ1on

3l]2o - õ1õ5 D-olomlte; buff , very flnely crxrstalline, wlth
Anhydnlteiwith salt oasüs.

- 3147 Dolomlte; Light grey to white¡ flnely cjlys-
tall1ne with Anhydniüe; ltght blue glrey wftfrsalt casts (cave?) -

- 6L5? (core) Dolomlte; buff, ealeareous, extremely
pot3ous, almost totally organÍe, ( stnomato-
porolds, Bryazoans, etc.) much included An-
hydrlte.

- 3195 Dolomltoi as above, reefal, fragmental inpart, wlth abr¡ndar¡t algal and/or stnomato-
ponof.d materlal.

- 3215 Dolomíte¡ llgbt grey to eneasr, flnely crys-
falIlne, fnagmental 1n pant, organlc in part,
wlth poor intercrystalline ponosity and falnto good porosity assoclated with organÍc
matenlal.
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- ô27A Doloefte; buffr ve¡rJ¡ flnely crystalllno toftnely guc¡roslo r falr inteúcnyãtalllne endalcrornrggy porosf.üy.

- 9295 Dolonlte; medÍuu brown¡ very flnely sue¡pogicto ver'¡r ftn-ely_crystalLfiler- tnaeo þfu polntporoslty, abundant brown spores.

- 32,97 (eonc)-ÐoLontte;_buff, earcaneous, vorT flnerysucnsglca sllghtLy ponotls, abr¡ndant b1äck ¡

stylollËÍc markfngs.

- õõ1O Dolonlte; modf.rrm bnowa, der¡se¡ wlth black
angllleceorirs or eanboaaeeor¡s, thLn part!.ngs.

- 86ll Dolomf.tc; buff and green!.sh-buff, dongcr

Ashcrn Fornetlon

68L7 - 5õ40 Shalø; rad-bnovn, dolonftl.e, ÞIoek¡r.

- 3gã2 J:gfg) S:rate¡ þrXgtrr reddlsh bnowrl, wlrh a
.!t-tle gnoe+ish qlnoaktng, wf.Èh Eoiontte;
+19þt Sncy to whlte ¡ ftnãiy orystalJ.fãe;'as
lnerugÍoDs neer top of eor€. some Anhvdrlte
fner-usf.one ühroughóut, slth rowen rJw 

-þààt 
abrecoÍa of dark neddlsh brow¡r suete, grãentin

Shele r ånbydrl.te ar¡d whf.to Dolemiùe

S1lu¡rl¡n
(n-log top at 36541),

6361'- 5õ55 (_eonc) òoLontte; ycll,ewler,r-groy and plnkfsh
Eh¿dce, -sËneakod and nottlcð, äansc io ver¡flneLy suerosle, celcareoÌ¡s, Ëlgbü.

385? (eorc) p_oIop1_t,e ; medfun plnk, trs¡rocþ1s¿rt
ylüh yel1owlsh oalelte flLLing..nõst of theül+y rugs, ned Shalc parttngs aear base ofunlt.

6ô62 (co¡re) Doronilg; uurr wtth purprlsh mottLl.ng¡
dcnso, wlth sligbü vuggy ponoslty.

õõ85 Dolomlte; @reaa te wh!.te¡ danoe to er¡4pto-
cr'¡retalll.ne.

- 3361 (eore) Bneccla like Lower pant of pneoedlag
- GO¡ìC'
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Wcll No. 88 SAPPHINF DTTCK MOITNTAIH

l-gd. 2, s€G¡ 2¡ twp. õlt
rgc. 25 lflPM.

2118 -

?,L57 -

Sceond Rod Beds
(Top at 2118')

2\4O Dol-omf.te; Unff and llghü gney, densc to ftnely
erJrgta'Lllne, canbonaeeous flesksr soattered
aggregates of caleite erSrsüa1s; traee ef briek-
lrod sa¡rdy sL3.tstonô.

2L67 Dolonlüe; grey-blpow¡te vorf flnely sueroslet
sllty' wltb DoLouolËo¡ buff üo 1lght Brelr
eeJ.cLtlc¡ wtth tnace of orarlge-rad Sha1e.

ElF, Polnü Gnoup

Wlnalpegosls Feraaülon

23l7A DolonlËc¡ buff üo f.ight broun, ealof.tLor
dcnse to flaely er'¡rstaLllner soule ea¡rbenaøeous
and p¡rnlto fl,eoks¡ also sone cream to buff,
D@n-e&leltle Dotromtter faln ponoslty.

- Zl.:gO ÐoIory¡1te; buff¡ ffnely eryotalllae, stth falr
to good v.t¡ggy ponosf.Ëy,

?,2gO DoLeniüo¡ buff to ltght bnownr flne üo rocdlun
er5rcte3.Ilne, witb feln to good intoner1¡stellf,llc
end Y1€gy ponoslty.

22Lø Ll"ueotone ; l.lgbt grcy to buffr flne Ëo medLum
cnyatelllne, wltb fetn lateror'¡rstall-lae
poreslty

P;Ð1O tf.æestono; ae abovo, üoilomll,.Le, foselllfo¡P-
oug.

2gOO DoLopl,üe; ercqna to þuff r flno üo medlun
enystelllaor eaLelü1e in partr falr fo good
lntoner"¡rstelLltão and vrrggy ponosl.ty.

2360 Doloulte; buff, ff.no to medfu¡ur cryetall,lner
c@Eo ¡løef fragnonts end eerbona@eollÉt maüonlal-r
good vraggy end lntereryetalllne po:øsiüy.

- : ,. Jt¡-.
:.t:;:..

', .a:.-:.
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- 2610 ?31pi!:i tlqu!.brorm, fl.ne üo aodlr¡m crysÈer_rlae, 80Eo scatt.rped bletehcs of ea¡rbonacoor¡.'materlel_, g@od va€gy and ir¿terruoyut"ttlr"poreslty.

- 2õ5O poIgryit9 i as .above; wlth Llacstone ¡ o¡pôÂ,nte J.fght buff , denåe ro ff.reety uoyåtÀiii"".
- 266ø Dolopltc; ltgbt üo nedlun bnønrn¡ denoe tor-InoJ-y crystal,llne r seattened vrlggy poroslt¡r,

oarboaaeoous natcrlel; also sorû6 erea* r,r.ael'süonoi as above.

- 2ô82 Dolourtc; buff to ltght bnown, dence toffnely crystalllne ¡ ã fcw scaütered vr¡es
tmany flIled wLüb calef.te enysüals).

åghenn ForuaüLor¡
(E-log top et ZSaZrl

2ô87 - ãl,QO Dølonrte¡ as ebsve, wfth tlmostone; r.rqhtgrc¡rr sllty¡ witb Sbalo; rod, eilÈí.--e-
- 241O Shn].c; nusty ned¡ soft, silty, slleht].v

calceJpeou¡ wlth Dolomlte; nedlun Uñown-,cnysÈel.l1ne,

Slluria¡¡
24to - 2140 *åtrli:i îH3"rlï""í.:# ffä"i"r:*Íl#3tlrr*"ponoerty' wlth so'e rcã-Énaty delonfrä, -àna

brownr pgrpouc dolonlüe.

Wqll No, gE JOHI{SOS-MAIEKINê No. 2
lcd. +, sce. 2õ¡ trp. 4g,
Pgor 26 WPM.

Sscsnd ffcd Beds

- õ9O Shale; ptah üo buff, centhy, ealeeneo.rs.

lL? q
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39O - 52O

560

- 680

660 - 680

E1k FolnË Gr.oup

lilünnlpogosLs Fomatlon

Dolomiüe; whlto, dense.

Lfmeeüone; whlto¡ densc, wlüb Dolonite¡
whltsr denae.

Llnestone¡ as above, wlüb tnaees sf Dol-omf.tcr
es ebove. ,

Ashern Forsatlon

SbaLo; ncd-br@ülro

- ILã
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