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Gorrelation of the saleareous beds of the Hanitoba Esearpment
with "Cretaceous 37 gr Biobrars of Week and Hayden’. ?ﬁﬁ
makes no. ool ear stabeusnt, &ﬁ%ﬁv&f, rezanrding the Qﬁ@ﬂ?
of "Gretaceous Ho.B" or Benton in Kanitoba.

Dawson®, in 1879, correlated the Thunder Hi31 and %%ﬁﬁ
?i?ﬁﬁ,&ﬁg/mvf;@ with the Hiobrara, the basie of this %@f*
w&&%%i@ﬁ being the siumilariiy to %haf%@%%i@%@ at %&y&&'w;vg%g’
in thin ?%g@ﬁﬁ he sbtabes thet bhe subdivis iug
sepording o Jeek and Haydeon, t&&@&ﬁly ?%%f%%ﬁﬁ%% the ¥
ﬁ@giﬁ% %i%h some approach to socuracy. ‘

'ﬁgw work of de Bs %y%@%il§ in the %'mitﬁﬁﬁrﬁﬁﬁﬁ Qﬁ%@@f: :

al inter-

1t0bats Cretaceous. up mm pres

mblon on "‘@;}}%y ’
palacontology is due, :
of %gfyﬁiz#‘ Through his flield %@%Ekﬁﬁ‘f@%ﬁﬁ i% ?agﬁiﬁlﬁ‘%ﬁ,
map the Niobrara and Benton format fohs in b L oo m“
ARG a8 Liids) i iﬁ.ﬁi%é B » genginsions on theoe
ﬁf‘%’; ione willl be dlissuss ;@3& 4y ggggg a y}M% m ps l& , 3%31&?
and ﬁ%%‘wﬁﬁ zﬁm of the i boba Seetions,
In 1914 ﬁ%ﬁAEQ%@ BaeLean 10 stu % m%%ﬁ%

senbion.  Uls

and he waes able to propose & subdivision of the Hiobrars for
¢ reglon. His %able g 1 on Plate 2 and will be referred

to, later, in the correlation of the varicus horizons. He

sbates in his unpubllshed manuseript that the shale exposures
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This type iz the same as type B except that the best has

declded curvabure often resenbling a horm. Jod 8 cowmmon Type.
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Zype B.
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W

gertain stage when one beoowes greatly enlarged, the followling
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Type Co

Test trochoidy the eoiling is either right or Left handed
and mey be desoribed as ammonitie; the chawbers increage regularly
and fairly rapldly, with the last ehawber expanded; shape 1is
somewhat longer than hroad and %li%ﬁ%lﬁvflﬁﬁﬁﬁﬁ&&; gize ig aboub
1/5 of type A, It im 2 rather abundant form.
?E D D

This type iz the sawe an type C except that the last chamber
is not inflated outb of grégsr%i@ﬁ to the others.

Type B. {efs Globigerine bulloides, {8'0rbigny)s ).

Teet troehold, with irregular expansion of the chambers;
the low troehoid epire in the early stages becomes gomplebely
gurrounded by the sdult chambers; longer then broad; size is
small in the specimeny studied. A very rare form.

Tyrrell® deseribes Globigerine cretaces as the most common

and typleal form, the Glohliperine bulloides beling rarely found.

This s#enent investl shown the Globigerisa type A, {ef.)

(%» Q?@ﬁ&@%a} and the nearly similar type & are the mont abundant

anfd typieal. The Globirerins type £ {efe Go bulleldes) is also

PEPE QCCUIPLNIGE.

Yany species of “@@Kﬁ&lmxia“ were deseribed by Tyrrell. Thie
genus, ascording to preszent slassification is limited o biserial
forms with typieally arenaceous tests. Nany Temtularia - like forms
fronm the samples shudled have been ldentified as belonging %o the

gnleareouns isomornh of Texbularia.

By Tgrréll* ds Be, Ope aibs De 1184

B, Galloway, J« J¢, guobed by Thomas, N. L., and Rice, %e e, dn
the Jour. of Pale volasl, no. 2, pe 141, 10&8.
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Liated by Tyrrell an 8
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peen observed in the ecllestion studled.
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Cruuline have nod ween ldentifisd, o vegent Literasture 18
aweilable on the other spesise demeribed by Tyrrells

This gtudy hae shown thnt the Poramminiflers in

shemselves consbitube w very lapge proWwlem, which with & somplete

polleation of metoriad from the Nanitobs Seloredosn and move

swnilable 1lterature meny new mpaciss may be ldentilled,
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ngre& of patine, Meek and Hayden
Plate 13, Figgm dwio

Ogtrea patina, Meek and ﬁaqﬁgﬁ (ﬁ@@» 1856) Proceed. Acad.
ﬁat» Bel. Philads., 2774 Meek, U. 3. Ceol. Sur.
of Terr; Vol.lX {18?@? po 16, Plate 10, F;ﬂ% BB,
Plate 11,

Gompare Ostrea prudentis White, 1876, U. S. Geol. Sur. West
100th Meridian, vol. 1V., p. 171, pl. 1%$ Figs,
2%”@.3 l@@é, {“th ﬁ}mw ﬁ@%%& g@r §$o &%01» i.)lif@ I}e&:g@
Ple 40, Figs, 8§ and 6.

The shell is nearly clresular or ovale and very neat and
symmebtrical in oubline. The valves are fairly convex and
faintly marked with obscure, soncentric growth lines. The
average diameter of the shells is 18 iﬁﬁh&ﬁ» %ﬁ&?@giveg are
beth found and are usually debtached. ’
Loealitien: Vermilion River, S.B. Bec. 35, tp.2%, range 20.

MoCreary SeBe Bea. 1, +tp.2l, range 16.
Horizony In bulf limestones collected at these loealities.

Phe shells differ from Osbres congests as typically

developed, in that, thev ars largey, have & more pronounced
b ¥ ¥ o

Y

convexity and are much more re in forme. In the bulfl lim@e

stone Tound near MeCreary they oseur in congested masseg bub

this apparently has not affected their growbth. The shells

deseribed agree with Stanton®s deseription of Ogbrea prudentia,

White, end with the Ogtrea pabtina -~ Mesk and Hayden, except in

glze, which ig given ss aboub 2.4 inches in each sass,. Standon

believes 0. prudentlia, White iz the pame species as O. patine,

Hoeck and Hayden, winieh 1s found in the Montansun. Q.prudentis

ogeurs in the Colora ﬁ@&u” Comparing the plates given by both
of the suthorities mentioned those of Meek and Hayden agres
wore closely with the Maniltoba specimens which may be tentat-

ively referred te Ostres of patina, Meek and Havden.
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rable varieby possible In the

8 r

different parits of the body of & single individuale

{Leidy)

.

Gope, 1BY0, Hovember, Prog. of the Ameriean

%

iyoming,

: Ewﬁﬁi Soug Hayden's wﬁﬁéﬁ Surs of
1%?1; i}a o ‘
wi%@@g§?§mw @ﬁﬁiﬁ@&% 1ig, Leldy, 1878, Conlr. umﬁia*i Yerte
Pany ? e Tert. (R 2ope UeBe Beols Sure Terrs, vol.l}
%?«w }“{?@ ??Ji: %‘5 }j,::?;_mf & %ﬁ{i :@iz&w ?{:‘3 ¥ ;%.;{’» ﬁ}»
2, Lope, i@?§$ Ya Ha Oeols Sur, of Terr. Urstaosous
'%f\tﬁﬁ D 208
>f@i&% ﬁﬁﬁlﬁﬁmuaiig% Hhiteaves, E%v@g
$11 $$§%@$M~Q1@”? {eol. 9n nata) volel, Part 40.
f @@&}m g@%m@ﬁﬁli§ 1919, §@ﬁa fieole Duve Profe
: A Lot fﬁé%%@&ﬁ@m Fleh Seales, p.ivVd,
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in height, the following downy
imes
halky mar
marl,
- and
Blal
HAEY

The white chalky marl shale at the bage is falrly compact
and contains many Coceoliths,Rhabdeliths and Foraminliera.

The Foraminifers ildentified in this shale are.

Gdmbelina type A
Ge type B
G type &

Globigerina type A
G type B
G “i?gf}_}@ G

The foraminiferal testz are very abundant in this marly-shale.

The congpleuouns bend ipn this exposure in the coumpaet yellow
limegtone marl, Fig. 2, Plate 17, is a photomicrograph of this
marl and shows the fine nature of the caleite particles bound
by & matrix of the same wmaterial., Ocecasional larger caleite

prisms of Incceramug are found. This marl ls cheracterized by

the abundance of large valves of Inoceramus labiatus - Seghlotheim

{(Plate 8, Fig. 1-2). A few Iehithvodeetes oceidentalis {(Leidy)

figh sealeg are soatiered through the rosk. The Foramlnilers
are #e% abundanty the following have been Ildentified:

Glimbeline type A
Ge type
Gro type
Globigerina
Ge type
Gho 'i;zfpﬁ

= Ry

ype A

The bed immediately above iz of the same type only not so

gompact.
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Figure 1. Photomicrograph of the yellow marl bed
South of Norgate (7.B)

Figure 2. Photomicrograph of the limestone on
Assiniboine River (94]}.

Plate 19.



This rock doeg &%ﬁ ﬁi%ﬁﬁ%@ﬁ?&hﬁ readily when %gfﬁﬁg with
alksli solutions and only & few Foraminifers were obbained by this
process.The surface of the rock, when examined under the binccular
mierogeope, schows an abundancse of foraminiferal tests. The
following have been identified,

&&mh@lin& %3%@ B

Tlobizerina bype EY
?g‘h %,,}?z}@ ia‘ %

F0e  HeWl. Sevs 21, Lp. 19, range 1&g
& Trogmentel liwestone, illustrated on ¥late 0, Flaz. &,

composed of shell fragments belomging o Igoceramus gp.is found

2 wiles south west of Horgate. Bmall fragmenis of the shells of

Oatres have also besn ohoerved .

8. Kelwood

BAe HaWa See. ¥, tpe. 1%, range 14, { 2 miles east of Kelwood)

Pe

4 buff limestone similar in lithology and foseil content %o
the MeCreary (6) and Forvgste (74} limestone culbserops at the abhove
locallity.

8B. .. Sec. 22, tp. 19, range 14, (2 miles north of Kelwood)

4t this looality & blue shale , which im similar to the blue
shale at Yorgstel(¥B), is interbedded with a while chalky shale.

The white ehalky shale conteing a large nunmber of zarama;ﬁf&yﬁi



shalle and the following hove beesp ldentifliedy

é?«

PThe blue shale

f}

above liogta
Balls He Be Beve 18, pe 19, range 18, igw miles north o

Eelwood)s

oy

Thare is expoped at the above lveelilby

&,4

Iimestone whieh only 418 in eolouy from

hedl b

b gmﬁa an abundent.

The ?@1&&&&%@

Pound Lo thig narl.

Bs We Boo. 36,

On the south ba
poged, &t the above
soonr within
nsture ig

1hon

this rosk glves off

28. Fiute &, &%%iﬁi%ai&% Li ﬁ%@@@&@ﬁ



4Le

an odour of peitroleum.

The species Ustres congesba, Conrad (Plate 12. Pige L1}y
in great abundansce, characterizes the basal portioa of this

limestone, Within the upper more massive beds,large thick

plates of Inoceramus gp.{Plate 18, Fig. 1) are very nobloe-

able. & few fragmentary fish scales of Ichthyodectes occeid-

entalls {Leidy), several vertebras of Ichbthyodectes? small

fish teeth and numerous skelebal paris are the other fossils
obgerved. Many Poraminifers were separabed from a shaly porbe-
ion of the raak, the following $ypes belng recognlzed:
Glimbelina type B
& type C©
Go type D
(iobiperina type C
9.8, Soubhern Part of Pembins Nowataing in Manitoba
Four samples of a chalky shale belisved by Dr. Kirk to
represent WacLean's®® “Cheval” beds were collected, near the
Xnternational boundary, in the Pembine Hounitains. The foram-
iniferal btests are the only Tossgils observed and they are us-
wally minube forms.
le Be W Bec. 4, tpe 2, range 7s
Trom a ehally shale, light ersam in golour dhe following
 Foreminifera {(fuirly ebundant) have been identified:
Glimbelina type B
&lab gering type €
'%yy@ De

2. 8, E. Bee. 29, '{‘?g}t 1, range b

In @ blue, soft shele, at this localidy, which weathers

ﬁlighﬁly baff in colour the Tollowing types of Foraminifera

26, Plate Z.
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2.

3.

aqan.

G .

6.

6. 7. 8, Q.
MINITONAS Wirson RIVER. EDwATD'S CREEN. VERM ILION [FIVER | VERMILION PIVER OCHRE RIVER Me CREARY NORGCATE HELWOOD PEMBING MOUNTRINS
\'C"\tvn' Beds’
Shale el Shale
<1 1 L Tc T TS 117 L 1T Ie T 7
Shale
< Y
QSHL%}@(‘;?_N._&’ER-
Shale.
Thin limestone hed
Moarl.
Mmari 53 ) Y
White Marl Shale
Bloe Shste - 2 Bive Shate Bloe sy d White
Blve Shale 2/
3lve Shyle Blue Shole
T TAT T 1 I
T 0 I Y I I
Brown Shale \ L ale Rrown Sha/e Brown Shale
C .- plve grey /i’ mestone |

B. /noceramus /abiatus Moaorf bed |

A, Bueif /imestone.

PLATE RO.




In %his oshaplber the ctratigraphiesd relationships of the
different limeshones snd murls are dlegousseds 4 cowparison

ig nade of the lithologleal and palseonieloglesl cherssters of

the warious beds, which have beepn dessribed in the previons

naobere, in owder do @ﬁ%w pming what banle exlete fov & e
glonal corrvelatlon. The mmﬁ@@§@ itlon, obhserved by Dre Eixk
in the Tield, Is given on Plate &0,

~he  Buff Liwestone Beds on Wilson Biver {#1, at velresrylé),
Horgate (T4) end ¥elwood (84).

The Wl Limewtonts Tound 2d esch of the above lognllitlies

are underlsin by derk brosn ov grey shale, whieh ip carionsgoous

Borgate and Belwooed are lun slose

s gre all at aboud

proxiulty, and an

gf fish frogments wey be tuken ax grovi

doubt thalt the Limeston

Althoungh the Wilson Riveri{s) ouberoy lies approximedely 40 milew
norbdl of HelGreary 1% io evident thet it loev belw
horizons Thie le wi

both »

by the marked

&

gmacopisally and smiorossopleally isee

; aF

the sbhundanoes and eharactker of it condelw
fant 4

B Warl Beds et Horgate(7B}, Welwood (80) and on Vi
Giver{il)e '

it alne overlien o 48y shales

Y

These sompaot serl beds iz eseh samxe are charsoterised by

45

&

the shundant remaius me labistus Sehlothein, (pa

e Lithology {papes Poraminiferal content (i
%Nib « o3 s

B5,59,40) are sgluwilar in gach sawe. A% eseh of the losslitien @

Biehly ecalugreons dhale sontalnl Paraniaifera wnderlies the




garl beds This slwle loewar waexposed

member) separalen the lnocew Fa y bads from the weld

LHQORERERE SAUISIRE
limestone (&) which is seesn neur Hovgate snd K%&%@&&« Thers

geoms o be no doubl thet thls song goterised by lnoger

fgue leblotus %m a sonbinusus hovris

ardls Cresk (B)

sard s Creek & thin hard

4% the bop of the seation on

Timsutone {page B8} band 3 to 4 inehes thiock overlies s marly

o

ghale. This limestone resembles the bulf Livestons (4] 11ithe

elogieally bub 1% osaurs in s 417

Rl BEEUeNRGY,

being wderlein by shales of the type found below the JTuscversmug

dablatns bed (B) dleonswmed above,

It w11l be

band within the wmaris.
The underlying marly shnle agreee gleosely In 1ithology,

v BB, 285} with the

{pages 55, 5B} eng foraminiferal content {pug

¥ather gofber anerl which overliesm the eompant Ilpoeer

rggae labliatye
mard (B) on Termiliow River (48},

The blus shele whiech uwnderlies thie marly shale io ealesrecus

lab fo seon wader th

spbhler dhe bBlus shale &

Inseersmus lablatus merl (B) ab

aad closely v

#

lovgate (T), Kelwood {8) and on

the Vermilion River {4B). It is, secordingly, correlsied with

the gone of §ﬁ&§&$%m%& lablatus (Bl




&l

ie largely detrital and ﬁﬁmy@”%m of Ifnoeersuns priome, along

with o few valves of Ughres gonwests Uovrad. This sombinetion

%} k- :it%

of charsebers seums to indloste fhet they

gontinuous hu
Using thile eorrelatlon, it can be seen thed the oube
grop of thie limewbone rise In elevatlon bowerds the norib. .

4 %

don Blver (44) the elevation

On Oohre Biver {8) and sloo on Ve

iw approximmtely 1300 feet nbove sen level while st Yinitonsn (1),

 miles furthey north fhe elevatlon iv approximately 1200 feets
That lo $o say, the line of the Cretaceous sscarpment dovs nod

guibe represent the true ebtrike of the Torawetlons.

U Coahre Rdver o thin band of ay wi%&&ﬁw sias Limentone with
arowded meseen of Uelres gongests, Conrad, cooure some B0 o &5

foet below the Tive foot Limestone., This streuply resembles the

2
"

shaly botbom layers of Huelosn's Awssinidboine limestone, (ses pluted)
which are also sharacterized by songested masses of Opbren
Conved ogours

gongenta, Gonveds The faol thaet Dabres sougesia,

in both cases below the beavy bed of limestones may be of sode
pignifiosnces The upper more masuive portion of dhie Aspiniboine

Timesbone with %%% lavge Treagmentary labes of lnogeramus 9u.

wa wphish heve begen sorrelsted

”ﬁ

egrees very olosely wibh the lim

between Oehre Hiver {(4), Vermiliss dlver {44) and MluiScass{l)s

I8 the vorrelation i well Touwndsd then this thiek bed of

Limestone 1o prodbably the most slgnificant bhorizon markey in the

Bolovadosn sectlong of Nanliobse JTo ooy of the other sestlons
the 1iltbologleal types can be relerred as coesuring above or bolow

the limestone. In the nordh, Ridiug end Duek Xountelins, noed

of the exposures are beloy while ln the Pewmbing Vountains to the

¢r elewalblone, Apert {row

moubh, the sestlons exposed are al high



s

the limgsnitone iteell
agree wo Maeleants 11%he

forsll evidenoe alohe

i the

do not shoy

ifies Trow the "Cheval"

e aorroboration

Lo noriks Thieg

The Upper Uretuceous

feek and

yhen indo

"oretucevus Hos 1, Hoe &y Hos &, Hoe 4, and Hos 8Y "Cretaceous

ey lokey po Fort Banton and

Hiobrare dlvigion lp desaribed aw

§ x&ﬁ&, %&ih
é'ﬁéf? "X s

o B y wenalliy
mont abundant %hﬁ
sharaseter of

1it%1le Bao

i«i

Gotroen
\ﬁag)’g
Farther detadled work in the Uels

n hny shown %&“? wok

only the Tlobraras bud alszo the Benbon

“w@ﬁﬁg shebes dhat Yeek s

vien ook & Liwe

L¥e Heek, Febs, Invertebrate Palaconbologys Uels Gool.Bur.Lerr,
vole1X, pe XXXL, 1876,

28s Todd, Jelle, ¥

ionbon Porastlion in
erios, vole 15, pe BY8, 1904

aabern South Dakobars Bull.feol.




 Benbon, hnown as the Ureenborm, for the
¥ : ¥

is

4%

P

investigntore aceepbed bhils conelunion and

The following io a 2y An dowaward

Bk

%%it?&ﬁ@ forsmtion an koown in the cantral
af United Btaben.

Hiobrapmy | |
Chalk, limy shale and limestone.

ig a distinetive Lowsil whea 1% oce

inoseramuy daformis s also ohayvae

Bentons

Garliles grey svhale.

Hayden, and se

peore e Tnoteranus

in
deforuls repluces lusuersnuy lubia

2

degoribes the

@@
5

Hiobrara), Dorton”
Graechorn Llpestone as followe:

Thunother noried s h
ﬁ@@ﬁwi?i ‘ ;

3@ %k@

hraks and thet loater

sonbinved the error,
seguense of the

Grest Plalne reglon

L3

Quires songesta, Conrad

gurs in laroe colonliene

e

ferintic.

rankiten
gpeaias $£ §§§gg§@
p&%i@%&ﬁ‘y&wgiﬁ Tounde
By the abusdance of
obe that Isoseramus
fue fn the Carlile and

depopition of the

nish resuited in the

cotone Inthe niddle
ﬁgfa% of the Roeky
i L33

Grasgrog: durk shaly eley, brown carbonscevus shale and

sandy shule. Hearly beyren

lesuoly w sannls

i, vole 19y pe 467,

w&%ﬁ

Darton, .
Bulle

eols DO, Ay

of Loptrad
l iﬁ.%‘»
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From a palsgontologival siudy verren and Sukh

subdividsy %ﬁ@ Geloradonn in Alberts and proposed & correlatl en

with the Colevadonn of Unlbed Statews They alpo aint &t eorw

relabione with the ¥eoltena Golorvadony ssotionse The deaseriptious
fnd vorreletions of the Pormations glven below ave baken frow
Vhelr paper,

The Tollowing Lo the sention and aorrelation which {o proe
posed for Albevias

Adberta Upited Staten

%m& B

the "so-salled Bendon”
ne me thely Harren wong,
ithoy aleo refer to the vosurvenss of inossramus lebintus mone

e

chrars” of

dn the "po-galled
The lower 200 feet of the

barren of foselles, filsh scalesn

fow obthey Pompiln

1ged in Alberds

o aesount of Yhe

It te gorrolanied w4

Yhie JOrean

gggurrense of thie
typleal fonsil,

&%im&“




45

in the hede sbove the Incgeramus lebiatus zone, bub fhey are
: : v

uot sbundant, On thie evidence ‘srven and Rutherfora®l ags.
relate the zome with the Curlile sp deseribed by lesside™d,

The Gardius sandstone iw not & feue fossil zone bdud it
is named from the osecurrence of this specles in large
anmbevg. ,

Ih¢sone which eondaing Beaphites in easily sivbiRLand
and bears & Hiobrars Pauna,

The Bgenliter vyatus zone iz the highost zone 1n the

Akberte Coloredosn aud 1o correleted with the DTel

Craek ol Yeabay

o i T———— HE A R " : sseisinh

%m& D% %iﬁg e &ﬁﬁg

e frow the Jolerado Group of
Le Bure,Profs Poper 108.B, p.88,



B4

14 is evident Trom these quotations thal any calcareous
shele, marl or limestone fouwnd in the geenrpment was placed
in the Hiobrara while darker non seleaveous {whiok in most
sases elearly underiie beds of the caleareous type) were placed
in the Beantbon.

miteaves®®, who identified and deseribed the fossils of

the Niobrara-Benton eollected by Tyrrell shates in a foot nobe

we, Pyrrell who iz at prepent making a geolepical exam-
ination af fhis region gtaten t%§ﬁ axtﬂaw;1§ tﬁﬁ f@ﬁK@ ngen
ely (e athorte italies) similer to those desoribed
“Veek and %ay& ags "Noe £Y and "Ho. 3" of thelr
wabion, bthay are no iﬁ%imﬁ%@?w gasoniated together

ﬁa AN ia in ﬁ@a@ti&allw imqaw 3&1% 3o draw any 1ine of deparcation
betneer Themlanihor e ifaLles

Thus up $0 the present time the Coleradonn in Fanltoba has

menbon and Tiobrara simllar to

heen desaribe

&5

those groups ln Meek and Hayden's typleal seations It has slso
been staked thet & definite line betwesn the tuwo csn noet be ree-
sognized.

nitebs Seetions,

Tn the ehapher on Covrelation of the ¥a

{pp. 4B-46) three definite errenen wele &M eblished, namely:
Ls
2o o labiatus (B) and

e The blulsh grey limesione iﬁ),

%5, ihitenves, J. F., On boume
a, The Horth West Territories ﬁ%ﬁ
to Canndian Palasonkology, vole 1, 4 C




L
g

& generallsed columnay seetion for bhe Coloradoan in

Manitoba, determined throush fthe field work of Dr. Firk and

this present lnvestlzation is given below,

Hillwood (Wontans)

%

o

o JE

Hiobrare JBee Plate 2.

, S N ‘ ‘
Coloradonn I T T 1 |Blulsh grey limestone {C)

Optrea ao

esta Bed on Ochre Rivew

///////L =—|inecgeramus lablabug, Marl Bed(B)
Benton.

T T Baff Limestone {4)

on

BT L P
AR Lrown Shale

Hotey Thickness of beds ouly approxifate,
The loweosb zone in thie eolumnar seebion is the dark shale
which ig practically barren of fossils, except for fish remains

including ighthyodectes oeeidentalie (Leidy) soales. The coma

parison with the Graneros shald of Unlted Gtubtes and the Barren
zong of Alberta is Justifiables Its mbratigraphio position,
lithology and lack of fossile are evidence in favor of this core

relations.



Sde

35

The bulf liwmestone over the derk ghale, while & dew

finite band in the Riding Younboln disirled sppears to be

lovals

5

Tne compact marl bed, that is to say, the lpoceramus

lablistus zone, beeause of the abundance of this specles
ig correlated with the Greenhorn Limestone of the Unlted

States and the Xﬁ&ﬁ@r&Mﬂﬁ_%&%iﬁ%ﬁ& zone of Albertas The

wide-gpread distrivution of the Greenhbdrn limestone ovelr
thourands of sguare miles showing a uniform eondition of
e

sedimentation, as stated by Darbton {(see page 47) adde

furthar evidence to the eorrelstion of the Inceeramus
lzbiatug merl bed of Fanitoba with the Oreenhorn limestone

of the Unlted Stabes.

| At the present time, no definite gtabtenmend can be made
on the cesurrenee of Carvllile shele eguivelent in Manitobae

The genus Prionoivopis, charascterictle of the CGarlile, hsg

not been found in the Yanitoba Coloradoan.

Gatrei conpesta, Conrad, when Tougdd in large eolonies, im

weually a eharacterisiie fosell in the Wlebrars of the United
ftaten, Thins S?&@i@& was been recognlized, in the Assinidolne
Limegtone and in the thin srgillaceous limewtone 28 feet below
the Cehre River {(B) five food bed, where 1% also occowrs in
large solonies, Thig fact and 1%e position above the Inocer-

amus labistus zona Justifies & corvelation wilh the Hlobrara.

If the deseriptiong of Tyrrell, Meek and E&yﬁ@mgiﬁﬁﬁ;ﬁagaﬁ
?ﬁﬁ,_éﬁgﬁ were Tollowed in this investizetion the Benbon-Hicbrara

would have to be placed below the bame of the bulf limestone (4).
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However, it has been shown that the Inceeramus labietus

gone is eguivalent to a Benbon formatlon end the Ostraa
congesta zmone, stratigraphically higher, is eguivalent %o
the Wiobrara. The boundary, therefore, ocoours gopewhere

betwesn these fwo moned.
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