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Tjre Fal e ozoic rccl,ls cf tl:e Canal- irlais a-í'ea, J0 nliles

ncrth of Cranbrool,;, British Colu.nbia are d-esc::'ij:eci" f'rom

LTte ofCest to the )¡oungest they ere: the Si. Pira.n forrria-tion

(Lov¡er Cambr'ìan) with a basal- unit cf qu-artzites and pebirle

congl ¡¡1srates, 75A io 950 Í'eet thick, and an L¿pper i;:rit of

shale, sandstone, and l-irnestone 700 feei th"ick" The

Jubi-l-ee clolonite 3 r 850 f eet tnick, conf orrra-i:1-;r st.tlies

the St" Piran fcrutaiion. It is LiicÌdle Cambrian, Ullper

Car,rbrian or bctl:. ,tjexi is the l,iclía¡' 6rol1p r,¿hich coníorrn-

abl¡r overl ies tl:e iubilee d-olomite. I'ir is partl¡r Ilpper

Cambrian and pa::tly Lorn¡er CrCovi-cian in age, Iii consists

of Z.BSA feet of _'lirnestone anC shale. The Glencgle shale

over'l-ies the l{clla-¡r confornabl;r and- consists of l¡-!O to lrlOO

feet cf l¡lact'; sl:rale anC liriestcne. It is of Lci''¡el' and

l,iictCl.le Ori.ovician age. 0verl-ying the Glenogle sh-ale

d.isccnfcrmabl¡r is the ':'ionah qua::izite i'¿hich is 5C tc 300

feet tJ:ricL;, It is ['iiddle Ordovician, U;oper Crd-cvicia:r or

both. The Beaver"fcc'b-Brisco fcrmaticns, ci Upper'

Crd.ovician and t{icld-Ie Sil-uria.n aG€, over"lies the i¡,icnah

o.uartzi'Le in sorle places and in others f;he ir,icKay group.



It consists of dol cnite, lj-inestcne, s.l'la-l e, and, qu-art zti:e .

The Burnais formation v¡hich is Sil u-rian ¡ ilevcnj-an cr

botL-1, is above ihe BeaverÍoot-B::is co, and consists of

glrpsLr-r:j1. Ccni,acts i'riih the other forr':8.'bicns \ïere nct

obser'-,/ed-. l',iissi-ssippian rochs overlie the llu::na-ì s

forire.tion. These rccks are divicLed- into an uplier for-

natj-cn of cher.ty l-imestcne, the R.ünCle, and. a shal-y lol¡er

fcr.naticn, the Banff , Coniacts with othor formations were

not observed..

The Canal- Flats areâ conÌ;ains three struciu-ral

d"iirisions. These are." the irvesterl¡r ¿lriisicn ccnsisting

of easterly d-ipping rochs; a ceniral divisicn consisì;ing

of upright f cld.s ; and eïL easterly dir¡is -i on consisti-ng cf

rccl,,s ove::tu-::neC to the so,;thwest. The itTine -li{il-e fault

seporates the westerly and- central- structural Civisicns,

ancl d-ivides tl:e area in tv,¡o pa.r'ts differ"ing slightl.y in

stra,t igraphi c se qì.ìence " The l.rionah and Glenogl e are

absent west of tne l"iine-lriile faul'b

From this study it eppears that: tl:e St. Piran t¡as

d.eposited- by a Lolror Cambrian sea lvh.i ch transgressed from

nort.r to soutl:. The Jubi-'l-ee lras deposiÌ;ed. as a linestone

and altered to a dolcrli¡e penecontemporarr.ecu,sly. The

Il'lclia¡r vuas depcsited in a shal-ì-oiE See. Th,e Beaverfoot i''¡as

d-epcsited as a I imestcne anC, Colomitized later.
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C]_IAPT-ER 1

rr[TRoqr]_cTr0]T

General Statement

During the field. season cf fgn the lvriter was engaged

as a Technical Cfficer v'¡ith the Geol-ogical Survey of Canada

in the Canal Flats I'u{ap-Area, B.C. Und.er the supervi.sion of

Dr, G. B, Leech of the Geological Survey, the rrriter i'nappecl

scme of the Paleozoic rocks in the eastern part of the

map-area, and wirerever possible, measured sections cf the

various forraations " Tl:e suii;es of s;oecirnens col lected f::om

the neasi-rred- sections vrere studied at tire Unìversity of

l',[anitoba d.uring the year L953 and f95\,

The purpose of this r,vorlc i-s to study the stratigraphy

of tho area vuith special omphasis on the petrology and

petrography of the sediments. The vrriter feels that for
an accurate regicnal stratigraphic interpretation, intensive

sedimentary studies must be used as the basis of inierpretation.
In this thesis ihe writer ho¡:es to show b)r virtue of the

detailed examination of the fornations that it is possible

to estalclish some cf the Paleozoic formations as control
points for fu-tu-re stratigraphic study" The v'¡ritor feels

that such r"vork ì s lacking in the westernmost Rocky

ii,lountains n

Descrü>-Lio+ and Lo_calion oi_Arelt o{_å!gq¿

The areâ. of stud.y is located v'¡ithin the easiern half of

the Canal Flats Ïr{ap-Area, British Colurnbia (see index map plate 1) .
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The Canal Flats area includes the Pu-rcell I'lountains on the

west, the l{ughes Range (Rocky i'riounbains) on the east, and

Ì;he Rccky iriountain Trench in the center. The cocrdinates

of the area of study, v¡hich is approximately I2O square

miles in area, ay:er ncrth SOot5t latitud.e! south 5OoOO

latitud-e; east 115o3Ot longitud-e; and v,¡est LL5o39 t longitude.

The Paleozoic rocks occur in the eastern half of the

Canal- !-lats }iap-Area and in this thesis particular attention

is given to a belt cf rocks, seven miles v-¿id.e, alcng the

eastern bound.ar"y of the map-area' Iviost of the ?aleozoi-e

rocks are weLl exposed. here, all the lieasured sections are

located. in thÍs belt, and afso the entire belt lvas mapped-

j-n detail" A map has been mad.e of this specific area (see

geologic nap in pocicet at baclc) adapted- from the Geclogical

Survey manuscrÍpt geologica'l map' Ivlount Grainger tvhich is

not shov,m on the accompaning map is 4.5 mil-es southwest of

Iîount G]enn, located in the northeaËl pt*t of the map. The

term tCanal Flats areat inclicates the part of the Geological

Survey lvlap-Area east of the Rocky Mountain Trench and. the

term rmap-arear includes onl¡r the area shown on the

accompaning geologic napo

Previous trïork

Littl-e geological information is available abou.t the

Canal Fl-ats area although coirsid.erabl-e lvork has 'oeen done in

ad_jacent areas" Dalrson (fES5) noted- scn'r.e Canbrian and

other PaIe ozoic rocks in the general area of Canal Flats

and. Shepard (t926) ¡riefly discu-ssed tþe structures of the

general area" Little lclowIed.ge, hor,vever, l¡/as contributed
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tc the stratÍgraphy of the areao

Schofield (t9ZZ) exani-ned Cambrian rocks one mite scuih

of 'bÌre map-area and the salle rocks fou-r miles east of the

to,;'trt of Canal Flats. lirlalcott (t9ZLç) exami-ned the same Lov,¡er

Cambri-an rocks, at l,[ount Grainger, that Schofield ]rad

studied. At Sabine ftlountain, above the town of Canal Flats,

iúalcott also examinod. a sequence of Lower Paleczo'Le strata,
ìrVal-lier (t926) traced a belt of Cambrian rocks from the

l¡uind.ermere area to Ram Creek, in the Canal Ftats area.

A conti.nuous strip Ç0 miles long has been mapped. along

the western flanic of the Rocþ l',{ourntains from Canal Flats

north to Gclden, B.C" Ilenderson (tgíS) rnapped the SÌ;anford

Range lvhich adjoins the Canal l¡lats area on the north"

lÏalker (t926) mapped the lÏindernere area ¡¡uhich adjoins and.

in part overlaps Hendersonts area on the ¡,'¡est, and. Evans

(tglZ) mapped the Brisco-Dogtooth area which adjoins

:iJalker t s area on the north.

l'{ethods of Stud.v

Field Si'L4g

The Canal Fl-ats area was mapped on a scal_e of two

inchos to one mile" Traverse l-ines t'üel"e located. by Brunton

colrpass, and plotted on topographic inaps and- aerial phoicgraphs.

Elevations vrere deterürinod from iopographic rnaps and by

baroireter reaciin6s.

Paf eczoic sections \¡rere neasured lvhere exposures and

accessibility irvere best " specimens v'Iere col-lected at
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various inbervals for detailed study and the section uas

fully d,escribed in the field" i;',,herever pcssible a six fooi

s'beel tape was emplcyed" for measuring tru.e thicl<ness.

ï{owever, most oí the sections were rrreasured vr'ith a 100 foot

clcth tape along a Brunton traverse, and. tire true iirickress

i¡al-ues iivere obtained b¡' malcing siinplified- trigoncrnetric

corrections. Tirese corrections SaVe en approximate true

value and were checked. agaÍnst values obtained" from a

series of tables prepared by Mandelþaum and Sanford- (t952).

ïiJhere d-iscrepancies bet¡,veen the two sets of values -\^Íere

great, the values oÍ i'fand-elbauitl and Sanfcrd v¡ere used-, bu-t

v,¡here onl;r slight differences were apparent then the

trigonometr''ï c values vùere used.

Laboratg_ry Stud-y

several hundred. field specimens were collected by the

v,¡riter. The majority of these lvere cut by a diamond selv

and the cut surface gror-ired to a hÍgh polish" Where an

intensive stud.y was warranted. a thin section lvas rnade froie

the specimen" The carbonate rocks li'Iere etched- after the

rrretnod of Lamar (t950) to bring out detail, and then either

stained- rn¡ith Henl¡est 1s (f93f ) mcd.ification of Lernberg I s

solution or Rcd.gerts (fçLlO) copper stain to dÍsÌ;inguisir

between calcite and dolomite. The x-r'ay diffraction

patterns of carbonate rocks rnrere compared vrith stand-ardiz.ed

dolomite-calcite patterns (eaitlie f95O) to d"etermj-ne the

ccïnposition of the rock" All s,oecimens \¡Iere crushed and-

then digested. in hydrochloric acid, and the inscl-uble
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residue studied, Over 300 specimens, with polished

su-rfaces and. ncre than 50 thin secticns lvere studied"

Phctographs and phoiornicrographs víere taken to illustrate

salient feaiures cf various rocL; t-¡rpe s.

Aclmowled-gnl_enté

Tiranks are d.ue to Dr. G. IJanson, former chief

geologist of the Geolcgical Su.rvey of Canada, for assigning

the vr¡riter to the Canal Flats area"

To Dr. G. Bn Leech, of the Geolcgical Survey of

Canada, thanks âre rendered for ,nuch helpful criticism

aird advice botir in the fiel-d and di;.ring tne presentation

of i;his roport,

Tllan]¡s are due to the Geological Survey of Canada for

faunal lists of identlfied co1-l-ec'bions, and -i;he use of

pho'bographs and maps,

The r,vriter v¡ishes to tnank Prof" E" I. Leith of The

University of i,,'ianitoba for much helpful criticisrn i-n the

rnanner of presentation of this report.
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Ci-TAPTtrR 11

STRATIG4ÄPI1-Y

Intrcclu-cti-on

The rocks in th.e canal- Flats aroa range in age from

Precainbrian to Paleczoic. The Precarobrian rocks are not

descrilced in this report " The Pal-eozoic rocks range in

age from Lor,ver Calabrian to I',{i ssissippian (see plate 2) .

I\iany of the formations described in this chapter

have J:een measured and a d-etail-ed description, co¡1pil-ed.

from field notes, lvill be found in the appendix' The

follovrj-ng are present in 'bÌre appendix: Up;oer St" Firan

unit; the Jubilee dolcrnåte; the },ícKay grcup; the Glenogle

shale; the "lonah quartzite; and a partial Beaverfoot section"

ry
THE ST. PIRqÌT FOR}IATIOI{

Introduct ion

The St. Piran f ormation is Lor¡'¡er Cambrian in age

and. in ihe Canal Flats area overlies the Precambrian

unconformably and i-s overlein confcrmably by the Jubilee

d.olomite. The formation is divisible in two disiinct

units, nainely the Lower St. Piran 
"'¿hich 

consists of

ouaytzites and- th.e overlying Upper Si. Piran which consists

of shales, sanclstones and li",restones " These rocl'rs are

correlative vrith the St. Piran formaticn of the Bow River

Val1ey area as redefined. by Rasetti (tgrt: FÞ . 53 and- 54) "

SclrcÍ'ield (tgZZ=op. 13 ancl lli) mapped. the Lor'';er St" Piran
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es tlie Cran'orook

Canal tr'lats aree,

íorrnatÍon and" the T-Tpper St. Firan,

as i;he Bu-¡:ton formation.

in ihe

LOi',.iEF- ST. F.l-RAI'i Ltf IT

Intrcdgc.t ion

The Lower St" Firan r:rrit ccns-ì sts of a series of v¿ell

'rredded, light colored, pure quartzites "

These are the beds identifiod b¡r schofield as the

Cranbrock formaticn"

IithologJr

The lcwer ! feet is a basal congolnerate consisting

of well rounded. pebbles, "5 to J-p inches in d-iarneter, cf

cluartz, ch.ert, red. qu.a3t zite, pebble conglor,rerate and-

argillite l.¡ith occasional tenticular pebbles" The matrix

appçars to be siliceous on ihe v'¡eath.ered- su::Íace but the

rock cru.mbles on the fresh surface"

This conglornerate is overl-a.in by 800 to 1000 feet of

quartzites in beds frorn 1 inch to 3 feet thiclc" The

qu-artzite is medium grained, equigranular, red, yellott',

d-ark grelr, and vrhite on the rveatl:ered- and fresh surfaces.

Some lceds contain pin-head size fleclls of disseä'rj-nated

her¿atitebut the major part of the formation is a pure'

sil-:Lceou-s o,uartzite. Ilinor beds, 1 io 3 incl:res think cf

intraforilational (?) pebble conglomerate, are i:resent and

the quartzites lray also be well laminated.. A L5 fcct

thi-ck, limy friable sanclstone zaYre occu-rs 75 to 100 feet

belolv the top of the unit at tne soutbr end. of the map-areaø
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Thiclmes s and" Þiçt-Tlg¿!-i-oq

The Lower S',ú" Piran lvas nct rneasured- in the canal l'Iats

area ancl ihe lithol og¡r listeci abcve is an idealized section

conpiled frot-o field noies" An idea of the thicliness lra¡r bo

gained from calculations made fron base map proiections " 0n

the west side of the Hughes Range, one hal-f rnile north of the

south end of the map area the thichless v/as calculateci as

950 feet and 2"1 mil-es norih of this, but to the west on

the bl-uffs facing Provincial highlvay no. 95, lvhich Ís in

the Roclcy I\,icu-ntain Trench, the thiclcress was calcu.l-ated as

750 feet. Further north at L[ount d.e Silet the unit is 260

feet thick and pinches out in the Stanford Range (llenderson

L953)" A rapicl tÌ:.inn:-ng to ihe norih j-s indicated v¡ith the

source of seclirrrents, as shov'¡n b)t cross bedding, from the

sou-th ancl southeast.

The formation is exposed in an area west of ihe

l{ine-}iile faul-t r''¡here it occurs as a cl-iff fcrrning rnet'ilber

on the rvestern side of the Iiughes Range, ancL as the bluffs

v,¡hich form the eastern v'¡al-1 of the Rock¡r lvloi-r.ntain Trench"

The Lov¡er St. Piran rests on ùhe Horsethief Creek

series (iù'inderl:ûere system), in the center of the Canal

Flats area a.nd to the south rests on Toby conglomerate

(luindernere system). Because the underlying formations

are of different ages an angular unconformit¡i is ind-icated"

The -tJpper St. Piran overlies this for"rlation conÍorrnab,ly.
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Faunas and Ccrrelation

I'Tc fossil-s are present in ihe Loner St. Firan r,vithin

the map area. licwever, a colleciion in this r-rnit r,¡as rca.de

one mile scu-th of the r:ûap-area ancl- ideittified b¡r 11. ,t. tsest

of Princeton Univer"sity.

Ç.qllq¡4a and possibl;r ldevadj-a lvere collected a fer¡¡

hundred feet belolv the top of the Lovrer St" Piran quartzii;es

from a rusty friable sandstone zolê ø

Cal-lavÍa is founcl in other nearby areas r,¡¡here it is
associated with Lol'¡er cambrian fossils, l¡Jalcott (t924,

p, 39) repcrted Call-avia about 1OO miles ncrthvrest of
Canal F1ats in stra-ta lr,e corre]ated u¡ith the lfount 'iiihyte

formatÍon. fn the Cran'orook area along the Cranbrook-

Fort Steele lvagon road he identified Callàvia cf 
"

nevadensis T'Ial-cott in a collection rnade b)' Schofiel-d

(tgZZ, pu LZ) fron the Eager fcrmation, and stated that

the Eager fauna belongs to'i;he upper part of the Lower

Carnbrian" walcott (f9eg , p.362) collected Ca'l lavia
eucErris ilialcott and C" perfe_9ta iTalcott from the Lower

Carrrbrian, l{ota forrnatÍon of the Robscn Pea}i area. Ile

stated:

The FIota occupies the stratÍgraphic position
of the I'ioi,ur'r, ltihyte forrnaiion in the Bor,v- River
Val1ey o ø . it is probable that the two formations
rirere being depcsiteci about bhe sa-r:'le time from
different sources of sedi¡nent s,

Evans (1932 LZ, p"120) reporteci Catl-avia in a rusty
sandstone in the uppermost tiventy feet of the St" Pi::an

fcrmation. Iie corl:elated the overlying uppermost Lor,i¡er
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Carnbrian Donald fortiration, rvith the Eager and- the Io-'ver

li,iou¡.t ìiJh¡'¡s . Acccrciing to Grabau (lr93)¿-, p,63 ) u "qellgniu
is an old.er fau-na ihan the Lioi-rnt irlh;r¡6 fauna and- probably

prececles the fauna v,¡ith a:çegffus- in the St. Piranrr.

At present the exact stratigraphic range of Cal]avie

is not knolvn, It i s therefore dif ficult to correl-ate

theso strata onl¡r on the basis of a single genus. The beds

at Canal- !-lats are correl-ated- on 'l,he basis of lithofogy,

stratigraphic posiii-on, ancl Ca].lavia ,¡uith the beds that

Evans (l-932 1'Z, p,f19) id-entified as St" P:'-ran.

TTIE TIPPER ST " PIRA]':I UIIIT

Introdu-ction

The Ui-;per St" Piran unit consists of three lithic

divisions" The basal division consÍsts of variogated.

shales; ù]re midclle division of sandstone s with interbeCLded

quartzites, quartz pebble conglomerates and shales; the

upper dÍvj-sion of fossiliferous crystall-ine lirne stone 
"

The contact beti,ueen the Upper and Lcvrer Si. PTran is
ea-siIy seen in the field because the soft Upper St" Piran

of the underlying Lower St" Piran,

These are the beds identified as Burtcn by Scirofiel-d

(tgZZ: pp" 1J and 1I¡) at Diorite Creek, 1.5 miles scuth

of Ram Croek,

Litho_logjL

DivÍsion I (¡asa1)

Division 1, [f feet thick ccnsists of shales, variegated
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in color and varying from a pure shale to an impure quartzose

s.hale " The crlrartzose iärpuriiies occur as silty l-enses and

blebs along bedding planes. The shales are laminatecl in
part and quite fissile. This l-a¡tination -i s cii:e to ihe

quartzose impurities r,',ihich are concentrateci along scme

bedcLiirg planes.

Divisi-on 11 (liiaOte)

Division 11, 620 feet ihick, overlies division f, and.

consists of sandstones (see Figure 1), quartzites, cluartz

pebble conglonerates ancl shales" This division is
predominantly a 1¡Íe11 bedded pure quartzose sanclstone whi.ch

is fine grained, ranging in sizo fron ul to "l v.illiineters
in diarireter and var;rlng from su-bangular bo subrounclecì. The

grains generally sholv some frosting. The cement is ilainl-jl'
siliceousr or siliceous wiih minor amounts of limer or it
rnay al so contain s ome argillaceous impi-r_rit ies , The bed.s

of sandstone rarrge in thictr¡¡.ess from z Ínches to 3 feet.
Detrital muscovi-te and biotite are associatecl r,vi'th the

sanc.stones alcl occu-r as flakes or tin;r 'oooL;s clispersecL

throughoui iire sandstone: or the;' ma.y be minute shreds in
tire cernent j-ng nediun.

At r¡ariou-s horÍzons in the sanclstone t?¡ere are green

cletrital fraginen'bs, and the u.pper porticn cf ùhis unit,
from 633 io 66t feet abcve the base, contains as much as

1! percent of this green material. These fragments are

green and vraxlr to slightly vitreou_s, They have a hard_ness
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of 1 to 2 (on l;Iohts scale) anö are usually angu.lar. The

averå.ge grain size is "2'mi-llirneters in diameier'. These

fra.gments are cl-ear transparent to translucent ancl anisotrcpic.

An l-ra¡' difÍraction pattern cf these grains shoivs thern to

be a pctassir-rn a1u¡ninu¡n hyd.rate ¡,vith a probable coil.position

of (UrtC) AISiOLL rvhich woulil indicate tÌrat they belong to

the muscovite class. It appears -bhat these grains are very

fine fragments of a shale, hi& Ín rnuscovite content and-

slightly altered.

The clastic pcrtion of the Upper St. Piran contains

limonite v,rhich occurs in the porous part of the sandstone

mostl), as small spots or fleci¡s (,1 to "fi nillimeters )f "

There may be patch.es cf l-iraonite as large as 2l rniLli¡neters

in diameter ivhich consist of a soft, earthy, limonite nass

shor',ring sorne porosity due to the leaching of 'che limoniie.
It may also form a coaiing on sand grains which gives sonre

beds a ferru.ginous appearance" This is r,¿el-l- shoTl,n in thin
seci;ion' The limonite vr'hich occurs es ftecks inay comprise

1! percent of th.e rock, and may also occur finely disseminated

throu-ghout ù.he cement. It is 'believed the limoniie associated

t'vith porcsity is introduced. and- the limonite r-v-hich occurs as

coa-tings on cluartz grains is primary.

Some of the thinner. beddeC sandstones are laminated

f I-Iur"after
given tÌ:ey
the nineral

in the report
r,'¡i-l-1 indicate
in c,uestion"

v,¡iren the figures in brackets are
bhe diarneter of tire grain size cf
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and. crOSS-bec'Lded " These features are sho-;,¡n 'oy either A

ccncentration of limonite along "oedciing planes or a change

in grain sLze. Because the crcss-bed.ding is r,/erj-ed" in

cli rection no scurce of sed-irnents can l¡e d.eteririined" Both

interference anCL sJpmetrical ripple marked. sandstones are

associ-ated. with the ihinl¡r bedded sandstones and shales "

Friable sanclstone s occur at so.me pl-aces and these

may grade laterally along strike to â nore indurated sandstono

that approximates an orthoquartzite. There are, hov,lever,

few true orthoquartzibe beds in the Upper St" Piran" The

orthoquavtzites are contposed of quartz grains of .3 to "5

millÍneters in diamoter" The original grain outline is

subroundeC, tc roundecl and the sil-ica cement has grov'/n in

optical continuity abcu.t these grains. The quartz grains

are equ-igranular lvith the original grain marir.ed- by a dark

outlÍne of limonj-te (?)" Undula.tory extinction is not sl:ov¡n

in the grains u The seC.imeni appears to be a f irst cycle

pure orthoquartzite although some fine shreds of biotite

ere present in the cernent 
"

In ttre middle of ttre section fror,r 335 to [89 feet

above the base i;here are Some quartz pebble conglornerates.

The sandstones in this interval contain sclîe large pebbles

of quartz and with an increase in the a',:nount cf pebbles

ihey are grad.ational to the quartz pebble conglomerates

',vhich consist of E5 percent quartz sancl mat:'ix ("f to .5

centimeters). The cluartz sand- inatrix is i,vhite, bu-t the pebbles

are rvh.ite, blue, rose and bl-ack" Both ihe sand grains and-
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tl:e pelcbl-es are well rounded.. The pebìrles rrrere deri'¡ed-

nainly froin a quartz-tie but some appear to be vein cluartz"

A slightly inicaceou-s and ergillaceoas silica cenent is tÌ:e

bincJing nediurn" Some bed,s of the ccn3lcäleraie are li¡ronitic

,,vith tÌ-:.e lincnite present as flec,cs in pores or as coatings

on saad grains'

The shales al=e l:rore abuncl-ant ihan the pebble congloilerates

and. qu,artzi-ces in this central porticn of ihe upper st"

?iranu There are sorrlo shale l:ed"s 3 feet to 7 feeì; thici;,

bu-t ti:e greater part of i;he shale cccllrs as I incl: to 3 inch

interbed.s in the sandsicneS, or as snaly' partings between

ver)¡ thinl¡' 'rred"cÌed_ sanci stone s . These sira-l-e s are Ereen,

brcwn and- red, varying frcm fissil-e to laminated- anct may

be waxlr in appeârâl'Lcê u

Dir¡ision 111- (Upper)

The upper part of .i;his r-rnlt, interrral 66¡- feet to 709

feet is characterized. by lirnes.bone" The basal 3 feet is

composed of a brolvn f ine grained ( "O5 rnill-iineiers ) crystal-line

sacharoiclal- liäiesione v¿hich con'bains fine quartzose sil-t

and. green vraxy rnllscovite shale' llhe liraes'bone above 'bhis

is fcssiliferous and- is al-so fine grained- crys'balline

("O5 to .5 rnillirneters)u It is pink to red r,vit.h minor alnounis

o.f' quartzose' silt and- argillaceou-s impurities" Detrital

green nusccvite i-s also present in sotne places" 'Some cf

this lirnestone fo.rms a coqu-ina of trilobite fragments'

Tire interval 702"5 to 707 feet, above t}le base, consists of
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an oolitic l intestone ',rhi.ch is redd-isir rrhite qnd- coarse

6rai-neo crystalline r.¡ith fine ear'irhy hematite oolites "

Th-is forrns alcou"t 20 per"ceni of the rock. The oo1iiese many

of wlricil are ellipsgç]-'ial- in shalce, l"ailg,e in size froll "5

to 1"5 millimeters in dlame't€P. There is some Ij-moni-uic

altera'¿ion of tirese oolites. Some very fissile ::ed- shale

interired-s are presei'r.t in this part of tne Upper St. Pir:an"

The upper"most, 2 feet of the Upper $t. Pir'an is poorly

exposeal but eppeers tc consist of a v¡hit,e, f ine Srainecl

quarizose sand.stone anal- 1s or¡er'lain l'¡ith apparen'c ccnÍormi*r,y

by thick bed-CLed- clolostoires of tne Lower Jl-tbllee.

Thlckness and- Distribution

The Upper 5t " Piran r',¡hich \'ras meesurecl at the iread- of

a cirque, one half mi]e south of the sol-tth end- of the map-area,

near Ra.m Creek is 7O9 feet thick.

The Ui:per St. P iran d.istribu-tion is similar to ihe

Lor'¡er 5t. Piran ancl overlies it conf ormably ','.rherever exposed-

iir -r,he area. The contact i:etlceen the Jnbilee d-olostone

and- Upper St. Piran l'ras observeC only at the Ran Greeli

sectlon l¡here it appears to be confor'mab]e"

Far-rrras and- Correlation

the Uþper St. Piran ¡neastrred. section ai Rarn Creek

yleld-ed. two fossil collections fron: the u.ppermost JO fee'c.

As yei the fossils have not beei: id-entified- but fosslls

fron the same horizon ha.ve "oeen identified- by T. ã. Bolton

of the Geological Survey of Canada 1n collections r:ad.e at

ittount Grainger and. trço miles nor-uh, along strike, from the
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Ram Creek sectioil"

:,ranne::ia r,¡a-"1-cottana ( iltanner) , PAgl].-e-u¡nias cf " cl-arki

Resserand-ù].ene]lus-sp'lïereid.eniifiedinacolleciion
(G"S.C" Cat" i\o. 23907) made 3l5o feet on a bearing 2250

frcn the sulnmit of i*Iount Grainger, The sai1]e species also

cccir.f in the Eager forr¿ation (G' B. Leech, perscnal co'crmunicaticn)

a.Iso id.entified- were Borrnia field'ensi-s (lnialcoi;'u) (c 's'c '

Loc, Cat" 4916) collec.üed. 11r2OO feet on a bearing Ç2o

from l'[uch (trtud) Creek at tire main highrway, and B' field'enqis

and Ol.enell-qÞ_ _can@- (,¡ialcott) (G"S.C. Loc. Cat. 239l:l4)

col-Iected BL..OO feet on a bear"ing l$o fron laiituC'e 5O0OO

l_ongitud e lLSo 37t 3Ott" i;'flnen the identifications are

cornpletecl the Ram creel< section shculd. contain an identical

fauna. The fauna of this limestone Civisi-cn also occul'S

in the Peyto limestone member of tire st. Piran forrnation'

The Burbcn forrrra'bion l','hich Schofield' (l9ZZ, P'15)

identified. at Diorite creeL; is accord-ing to 13url1ng (r9rl¡,

p"¡ 3) Late Lor,,,er Cambrian (?) to ear11r iiiiddl-e Ca¡n'brian

inageatitstypelocalitynoar'El-korB'C'Furthernorth'

[,ni]es east cf Canal ]'Iats, Schofie]d- made a fossil collection

from beds he id.eniified as Burton, but 
"lalcott 

ivho id'entified

ilie fcssil-s forrnd no l1j-d-dle Cambrian fauna and' statecl, 'rlf

the typical ,lu-rton is of ir'iiclc1le carnbrian age then this

fornation is nct io be corcelated- ivith the Bu-rton but with

-i;he 1{ount ij'',ifryte formaiion. Ir l;Tarccit (t924' P'29 ) corlected

O1enel-lus and- lrJanneri4 fror¡ equÍvalent beds at lilount Grai-nger,
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in the Canal Flats area and correlated- the beds vuith t.lre

type lÍournt tJhyie fcrnabicn cf tl::.e Lal.re Louise area. It is

apparent that the name -Rurton forinai;ion cal'Lnct be applied

to the uppermost Lower Cai'nbrian rocks in ti:e Canal- Flats

area as no iúiddle Camb::ian fau.nas are present.

liiorih of Canal Flats in the Brisco and Dcgtocth

Tr{ountains, Evans, (l-932 eZ, pp"L22 &, l,23) collected Bo-nnia

and Clenellu¡r_ from the Dcnald- and ccrrelated this Íormation

with the lower ir[ount !!tiyÌ;e" The Dona]-d occu.pies the sane

stratigra,ohic position in this area as the Upper Si" Piran

d"oes in the Canal F1ats area. Er/ans al-so correlatetL the

Eager fcrnation fron which Schofiel-d- collected ft'anneria

and Cl_enel-lus ivith the Donald forrnation and tire lor¡uer lior:nt

i'vhyte, Ii cair be conclud.ecl that the Upper St. Piran, of

the Canal FIats area is correl-ative r,vith i;he Donald foräration,

,Eager formation and the lorrer l,iou:rt i¡úhyte.

For a number of years there has Jreen som.e Euestion as,

to the age of the Ûlor-rnt i\rhyte formaticn" It has been placed

as Lovrer Cambrian but the age deterrnination has been questionod

and it has been slrggested that only the basal part i s Lorver

Cambrian ageô rÏalcoti,- (tgtl ) stated that in part oÍ tlle

L{t. ìlt:;rte:

The fauna includes representatives of both
Loi,ver and L,liddle Cambrian generas In fact at the
present time, until more diastropiric er¡id-ence has
been obtained, the exact bcu-ndary between the Lor',¡er
and içiid"dl-e Carnbrian canncl be dra',',,rr with any degree
of certainty"

Burling (t9ZZ, p.\-óO) neta sirnilar ideas and stated,
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rlear the base

ma j or artd r]ppe rof ihe

pcrti on

fcrma'cion jusi;ify the .bransfer cf tne

to lirid.d"l-e ca-mb-riano tl

After an intensive. stucy oí the iriidd"le caürbrian in

the Banff an¿ Yoho areas Raseiti (t95t¡ FF "53 A 5\) siated:

The resul-t of this study was tire decÍsion to
transfer from the iiiourrt -r'/h;ris to the St ' Firan the
basal limestone unli of the I'Iount 'r'j-h¡rls fornation
as hiiherto understood'" o o The st" Piran-li{ount
1r'flryte bounclary as here d.efined is at i;he same time
tfaé Lov,¡er-lii6âfe Cambrian bormdary accord-ing to the
faunal d"efinition o e , The Ysriter does not believe
ihai boundaries rnust necessarily ccincide r¡¡ith
unccnforrnities and. formational boundaries, bu-t in
üre present instance, in the area investigated, this
happens Ì;o be the case e

Rasetti transferred- the 20 fost thicL; Peyto limestone

Piran. lhe fauna of

f ie ld.ens is ( ''r¿atcott ) ,

rne'mber of the illount ï,kryte ì;o the St.

i;he Peyio l-inestone incl-ud-e s Bonnia

Otenellus canad-ensis (hfalcoit) and !4e1|eqm:Lqrq sp. and is

named. the Bonnia fiel-densis faunul-e. Tiris is tire sai-Í.e

fauna collected

which Schofield

the rvriter has

containing the

tire top of the

As Bonnia

carry

be lotrv

Bonnia faunule r¡ith i;he

St" Piran as defined bY

f ield-ens is ( rii¡atco tt ) i s

Peybo meinl¡er at

Rasetti.

restricted tc ihe

in age, Tl:e quartzites

near Rarn Creel';, at the top of tir.e strata,

ccrrelatecl with the Burtonr Tiierefore

correlated. the fossiliferous lirnestcne

top of tire St. Piran anc'l Callavia occurs stratigraphically

below ii, the quartzites Canal F'lats area lv]:.ich

Callavia must be St

in the

" Piran

the Callavia horizon contain no fossils and are
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inclu.ded with the St" Piran" ïiowever, to the norih in the

Brisco-Dogtooth and, the Bow River areas tire sl:.Lales of i;.he

Lake Louise formaiion unclerlie the St" Pira:: and befcw this

â.re the qv-artzites cf the Forb lrio',rntain forrnation" 1{o

fossils occir.r in these fcrmations"

TÌ:e o.uartzite imrnediately belor¡' t,?re _Q911_qlfi__q zone mây

be equivalent in part or whole to iilne represented by the

Lalre Louise and Fort L{cuntain f crmations buù it seeiixs nore

probable that a great part of tI':.e St" Piran quartzite is
nissing in the Canal Flats area for Evans (L932) found

2J60 feet of St. Piran Quartzites below the Callavie zoy\eø

This rnigh.t indicate that there is a greater break between

Cambrian and Belti-an in the Canal ¡-l-ats area than there is
further nortir.

The r¡¡riter suggests that because th.e two uniis of t,he

Si. Piran fomation are excellent mappable units, the St.

Piran formation be elevated to group rank and tire two units
to forr.national ranko

TI:E JLB]LEE DOLOT.,,ïITE

Introduction

TIre term. Jubilee lirnestone vúas proposed by Evans (t932,

p"12f) for a series of liiiiddle and/cr llp.oer Cambrian limes'bones

at Juj¡ilee lr,lounta.in, and TTenderson (tç5:, þ"23) suggested.

the terrn dolomÍte be used. insteaci of li¡restone. The Jubilee,

in-bhe Canal- FIats area, is conforr¡rabl-e with tl:e'r-md.erlvíno'
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St. Firan forrnation and ihe overl-5ring Ìiícl(a;r group" Itt thre

Canal- Fl-ai;s ârea, the Jubilee d,ol-cmite consists of e series

of rvel l beclC.eC, lvell le::iinateci light gre.v dolostcnesl ancl-

massi ve darli gre¡r crysta.lline dolostone ancl- is cl-ir¡isi"r:le

into ttvc nappable units v¡hj-ch are the Tipper Jubilee anc',. ì,he

Lorver Ju-bilee .

ThE LO'jrEiI JTJBIIEE DOLIIiI]TE

IntroCuct ion

The Lor'¿er Jubilee dolomite, the basal unit, consists

of a sei'ies of light colored, inte¡:bedd-eci laminated and

rnassi-ve d-olostones, The laninateci Colostones (see Figure

2) for=rn the greater part of the-r,rni'b, a-nd occur in ivell

defined beds, J incl:es to 3 feet thick"
Lithol-ogy

An exa¡rination of the n:.easureC section ancl other

exposures in the map-area failed. to shorv any lirnestone bed.s

or cal citic d"olosLones in the Lower Ji-rbilee " in this area,

the Jubilee is a pure d-olostone as hand specimens did not

react to Lenibergrs solution or copper s'bain, and the )i-ray
diffraction pattern sl:ror¡,¡ed the rocks to conta.j-n less than

10 percent of the inineral calcite"
The basal 1736 feet of the Loler iubilee i¡eathers blue

grey and the upper 580 feet i,veath.ers light Ere).r or= gre;risþ
-_-l_ f J- _IVIII L I e

1 Th" term rld.olostoneslt as
is used tc indicate a rocir
dclonite 

"

Shrocic (f9\5, p.126 )
I-argel;' of the riineral

proposed by
cons is ting
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Figure t. Organic liL;e strurciure cn sanC.stone be;dcting
Fl ane cf Upper S'b. Firan u-irit. Specimen colleciQd- frorn
rneasured section south cf Rarn Creek (magnification x 1)

Figure 2^
Ju-bilee,
goologi c

ii/e11 laninaLeä CoLcsi;or'r.Ês of i;l:.e lower
LÍai'malade üreek neasnred secticn" Length
han;rer is one fcct.

UT
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The Lolver Jubilee .i s characteristically a grey to

u-hite or blue ,,ve11 la.minated clolcsione" The follcwing t¡rpes

of larnination occltr in ihe dolostoner

1") Á. concentration cf d.arlc bror,rvn cla,;r along bedcling

planes, The clay laminae are .1 to "5 rnill iä:eters thi-cL;,

crenulated and. discontinuous, fading out v¿it]:.in several

centimeters "

2.) A poorly clefined" type of lamination (see ligure 3)

in vrhich there is an al-ternation of med-ium grained.

crlrstalline ("2 rnil-lineters) dclonrite larninae and- pellitic

clolomite which contains abundant silt size quartz grains"

The pell-itÍc d.olonj-.be is gradationa.L into the cr¡rsf ¿-ì lttru
dolom.ite and. rnay contain paiches of crystalline dolomite

tvithin the larninae,

3" ) A ¡,,¿e11 l-aminated d.ol osione (see nigure l¡) whj_ch.

consists of alternating bands of medium grained crystalline
dolornite ( 

" I inil-limeter) ano pellitic c.olomite. The coarso

dclomite bands are from .2 to .! millimeters thick arrd ilre
pellitic band-s may be as much as I"5 centi_meters thick" .Ihe

boundary betrreen ihe cr]rstalline aied pellitic dol-omite is
r',¡eLl defined" There are as nany as 20 larninae per centimeter.
This tyne of laminat-i on sho'u¡s sed.irnentar)¡ featu-res such as

slumping, crÌnicJ-ing and forset becì-d-ing. on the r,¡eaihered.

surÍaco these itiay forrn a ser:'-es of small ridges and.

d-epressions " The crystal line ooloiniie l¡eathe rs grey ancl

forms ridges rvhereas the pelliiic äolomite lveathers vrhite

and. forrns depressions u



/t A

Figure 3. Coarse la.ninaticns in the Lov¡er JlrL¡il ee
iliarnalade Creelc secticn (rnagnification x f-) .

t 
---f'].guIe +" ir'j.ne

liiarma-l ade Cre ell
laninations in tÌ:e ï,cr.,¡er Ju_bilee,
sec'üion (magnif icat j-on x 1) "
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Il. ) ¿) A spctt;- iype of larnina-+ion consisbing of
s.itall- blebs a-ncl- lenses of coarse graii:ied. crystalline vrhite

dol-ornite along bedding planes"

B) A l-a,teratly dÍ scontinuou_s Iarninatecj rocl,;

which is caused by disconùinuous drus¡r cr;rstalline dolornite

. stringers from u2 to...3 inillimeters thick" The strìngers
nay be esscciated_ r.-'¡ith lrrov,¡n clay pariings of hairline
thiclmess "

5.) An i-ntraforrnational- breccia lamination consis iing
of elongated fragments, as long as three centimeters, cornposed.

of dark gre)'pellitic dole¡a1¡" j.n a natrix of rned.irxn grained

crystalline euhedral do lo¡nite " The coarse matrix v¿eatliers

less easÍly than the breccia fragments in a relief pattern.
The fragr.rents are in nany cases not too distu.rbed- from

their original . bed-ding pl-ane s a¿rd give a laminated effect .

The intraformational breccia beds do nct exceed tO centimeters

in thickrlosso

Sorne of ihe dolostone beds are brecciated" The lr.agments

are clarh grey pellitic doloir:ite ana are cenlentect b¡r a

coarsely grained cr;vstal-line v¡hite dolornite, ReiLdish cla.¡r

stylolites are present within the rocli"

The interb'edded massive dolostones are similar in
lithology to the massive dolcstones of ihe -upper Jubiree.

r,',,trite, rec. and black chert associated r,-¡ittr the Lor,'¿er

.Juibilee bed.s raay occur as lenses, "olebs or lentils paratlel
to bedding" These are fro'ro si:; inches io I j'oct thicl.;,
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disccnl,inu.olts 1a.teraIl;r, and in sorìte instances destroy the

dol-ostone laminae, Sctne â,sscciateä chert veinlets, wliich are

secondar;r, cut across bedding"

The insolu-bl e re sid-ue contains ¡

l-") Clay - dark Bre;r ¡o black cla]¡ is tire rnost

abunciant res idue "

2u

are ,02 mi

subr"ound.ed

) pine graÍned. qi-r-artz - 'fhe quartz grains ivhich

ll-inieters i-n diameter vary froir su-bangular to

and sone of the larger grains shor,u strain effects"
) iliuscovite - several shreds of muscovj-te are)

)a

present.

There is a grad-ational zorre of 20

the Lov¡er and ÏJp;oer Jubilee. This zoyre

Lower Jr:bilee "

to 30 feet betvyeen

is inclu-ded- in ti:e

TIE UPPtrR JLBIIEE DOLOÌ\ÍITII

Introduction

The Upper Jr-r-bi1ee consists of a series of d.artrr gre¡r,

rnedium grained cr;v-stall-ine d.olosione l:ed"s with a poorly
d-efined bed-ding and almost cornplete lack of lamination.
iilhere bedding is recognizable the beds renge frorn 1 foot to
10 feet in thiclaness, and becls 3 feet to 6 feet il:iclc are

inost cciîïnone

Lith-qlo$y

LitirologÍc differences wiiÌ:in ilre Lþper Jubilee nay be

difficult to detect in the fÍetd n rn the laboratory tire
best rnei;Ïrod for li'bhclogic eiial'{ination of t}:is unit is by

thin section ancl ihe acid etch sur.face. stainings and x-ray
patterïl.s shovr the dol-ostones io be very pllreo
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The folloi'ring occuÍ'rences of dolostones l¡fere observed-

and. constitu-te the ma jor lithic types in the Upper JUT¡ilee:

l-,) A massive light grey dolostone (see Figure 5)

cons.i sting of equ-igranular cr-ystalline (.1 to .2 mil-lir,retors)

dolomite "
2,) An LTpper Jubilee dolomite breccia consisting of

light gre¡r crystalline ("3 to "! rnillimeters ) ¿olostone

fragments sets in a more finely grained crystalline slightly

calcitic dolostone" These fragments may be maichedt togethrer

vr¡ith dlfficulty in itrost of the breccias" This rock type

ccrresponds to the inhomogeneity breccia of Sanders (t95tt

p"2) who defines it as3

Inhomogeneity breccia forns paradiagenetically
by the rupture of relatively friable layers
occuring with.in a nore plastic pellite. fn this
lvay the brcken pieces corne to swim in the more
plastic syngenetic matrÍx, forming shrarp fragments
with broken borders than can sometimes still be
matched to eaeh other"

3") A very poorly lamina.ted dolostone (see FÍgures

6 and 7) consisting of medium SreYr fine grained crys'balline

dolcmite alterrrating ivith r.'r¡h.ite coarse grained crystall-ine

dolomite para1le1 to bedding. This gi-ves a larlinated

effect measured in centimeters.

Lanrinati-ons on a macro scale occur ïLear the base of

the Upper Jubilee. Beds of creafiy grey dolostone, I feet

thick, are interbedd,ect v,¡ith beds of gre¡. dolostone" These

macro-l-aminations are continuou-s for distances of

oïLe-quarter mil-e 
"



Fj-aure S" Etched sui'face of
doÏornite of the IJPPeT Jubilee
(magnific.aticn x 1) '

fine grained
, lriart:lal-aåe

2L, t

massive
Creek section

-' "'- ^ L -+:hecl surface showing coarse '''vhite
ä:i$ir:' "riliur, ror.nins cirne:-íãrm parrei.n paralr et-

to bed.ding i-r-iiã" g:,ainãa grgJ' dol-cni¡e rnatrix.
ijppe:' iubltee, I',larrnálade Creek sec'ci cn
(:ragnificatj-cn x 11.



il'übite and- bl-ack clieri is present

Jubilee and is siraÍl-ar in occlrrrence

Ju-bilee" ldear the bop of this r¡rii; a

chert veins, 2 to 3 mill-imeters thick

in the clolostone '

25.

throughout the UPPer

to inat in tire Lower

boxtr,rork pattern cf

oc cu-rs in fraciure s ( ? )

Detrital minerals and insoluble materÍa1s are the sanie

as in the Lorver Jubilee, hol'/ever, ihe amount of quartzose

silt is less " Smal-l pyrite nodules, altereci to heraatite

and limoni-te along fractures, occur near the top of the

unit, Rare comminu.teCr trilobite fragments and- sorrl€ crinoid.

col-uinnals occur near tire very top of this unit and are the

only evid"ence of fossils in i;he Jubilee formation"

Thickness and c1ístributíon of_ the Jubilee dofomite

Tlee Jubilee dolomii;e section lvas rneasured- along a

nunl¡er of ridges ancl slopes north of Rarn Creek and west of

iliarmalafle creel,;. The Lor,ver Jubilee is !jL6 feet thick

ancl ti':.e Uppe:: Jubilee is'1536 feet thick" The contact

bet¡,¡een the Ju}:ilee and tho underlying upper st" Piran

is not exposed here, but, the contact between the Jubilee

and overflring lícKa.v grcup is exposec, and the two appear

conformable "

The Jubilee dolomite is exposecr in an area west of

tire i.Íine-I'iile fault a¡.d. occì.r.rs aS à contÍnli-ous cliff ancl

peak forrrri-ng belt vyith extensive areal distribution"

Fau-nas and Correlation

Evans (Jg3Z x:2, p"12[) proposed the na]rie Julcilee
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limestone for a series cf non-fossiliferous, nagnesian

limestones on Jubilee I\,'lountain 32 miles sou_thea.st of
Gold-en, BuC" The Jubilee is conformable on ì;he Lolrer

cambrian ÐonaId strata and conformably overraín by the

ïricKay group" I{endelrson (1953, þ,23) changed ilre naíne to

Ju.l¡i le e dol-oäri ie .

In the Canal Flats area ihe dol-ostones deseribed

above are confortnable cn the itpper st. piran (r,¡hich is
correlative with bhe Dcnard) and cverlain by the irrîci{ay

group, and are correlative witjr the Jubilee"

Tn the \,vindernere area ivalker (tgz6, p.p-L) correrated
a series of magnesÍair limestones .¡¡hich l;ere unConfor¡rabl-e

on ihe i:orsethief forrnaticn i,vith the 0ttertail fonira'i;ion

of upper cambrian age of Field rnap-area, 4o mi-les distant
along strike of the strata, and he traced. the ottertail
of the ljfindermere area for a distance of 25 míres sou_th,

io Ram creek, r''¡here he found ihese roc.r,(s to be the Elko
fornation cf schofioldo The rccks at Ram creelc r¡,¡hich

schofield (tgzzr pp"ll ðc f4) nam.ed ElL,o overr-ie trre upper

st " Piran and underlie the iricKay group and are ihe saÍle

rocl<s that the v-¡r.îtez. mapped as Jubilee" rt is apparent

that the Jubilee is equivatent to ¡-li<o of schofield at
Rarir Creek, and to the Ottertail of rll¡aflcer in the lÏind.erjllere
area ø

Evans assigned an age cf ]vlidd.l-e and./cr upper cambrian

to the Jubilee in ilre Briscc-Dogtooth area, At Ran creelc
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the Upper St, Piran underlies ihe Jubilee conformabl;r and

because the top of the St. Piran is Lrppermcst Lower Ca-mbrian

( fire Bennia field.ensi-s f aunule ), ihe base of tne Jubilee

d.ol-omite nust be the base of the Î;iiddle Ca¡rbrian. The St"

Piran-Jubilee contact is therefore a time contac'b. At the

head- of lii¿¡¡1¿1ade Creel<, the Ju-bi1ee dolornite is o-¡erlain

confcrmabl;'r by the l{ci(ay group" The basal li'ÍcKei} contains

an a"r¡undant upper med.ial Upper Cambrj-an fauna and therefore,

a'b Canal Flats, the Jubilee d.olomite ranges i-n age froci

lowerrnost }Tidd-l-e Canbrian to Upper Cambrian"

In the Stanford Range, Iiend.erson (L953r pp ,23 k zLf)

found the Jubilee over.lain conforürably by the Sabine

forrnation which contains a medial Upper Carnbrian fauna"

On L{ou:rt Grainger, v,ihich is in the Canal Flats area, the

Burtcn forination cf Schofiel-d v'¡hich l{enderson beIieves

to con'bain lliddle Cambrian fau::La underlies the Jubilee.

[]owever, Schof ield (l9ZZ, p,1Ip) and tïalcott (tgZL¡-, p.30 )

both e:ramined" the Burtcn cn li[cunt Grainger and found very

littl-e tc suggest a ûIiddle Cambrian age e In the section

on Upper St. Ïriran correlaticn it was sho.¡,¡n that SchcfielCts

Bu-rton on l'lor.lnt Grain3er is correlative witir. the Upper St"

Pjran of tl:e Canal Flats areao Therefore¡ ilo Iriidd.fe Cambrian

aêe as l{enderson believes can be assigne d to r}re f ornaiicn

under'lying the Jubilee on l,{ount Grainger, ancl the base cf
the Jubilee here also narlis the base of tÌre iriidd-le Ca¡nbrian,
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ITTPER CÀiriBRIAld AliD LCritrR OIìDOVICIAi'[

rmJclGY_qRa .

Intrcduct ion

The t,{cKay grou,o vi¡as named by Evans (J932 A, PP. L26

to 131+) in the Brisco and Van lIorne F.anges, and in the

Canal Flats area consists cf a thick series of i-nter'oedded

shales and limestcnes lvhich range in age frcln Up,oer- Catnbrian

to Lov¿er Ordo.¡ician" These rocks confori'nably cverlie the

Jubil-ee dolorniie and are overlain vuith apparent confortnity

by either the Beaverfoot-Brisco formation or the Glenogle

shale, It is divisible into for¡r di stinct irnits and consists

cf a thicL; series of u¡e1l bed.ded shales, limestones, leniicular

shaly limestones, inbraformational conglomerates and

brecc j-as, and mud cracked- lirnestone s .

Unii le the l-owes.b stratigraphicall¡r is pocrl¡r e--çosecl

and. ccnsists cf snales and l-irnes'bones " 'Ihe slopes and. peaks

developed" in this i-init are su.bdues topographically, and a

',vhite to green scree is characteristic of the slcpes,

Unit 11, the cverlying unit is primarily a cliff fcrning

limestone" Unit"111, is somewha.b simil-ar to Unit 11,

fcrming cliffs but the beds are thicker and darker.

Unit 1t/, ihe highest unit, is also a cliff fon¡er but

contains more interl¡edded shales than Units 11 and 1]1.

On the geologic map ì;he Ì.,{cKay is not diffe-i:entiated into
ì;ire four lithic uni-t s,

A coinplete it{cliay section, vvil,h gcod develop::rent of



Figu.re 7. EtchecL si-irface sho',"ring ccarse ivh.ite dclomito
cr;rs¡t1r rvl:ich form poorl-¡r defined la:ainae pa::alle l- to
becÌding in fine grained- grey d.olomite rnatrix" U,oper
Jr-r'rrilee, Ii'larmalade Creei.; section (magni-f ication x 1) "

Figure B. LooÊing southeast across head" '¡i liia.rnalade
Creelc, i{cäay grolr-p fcrrls main ridge. Unii l- a'ü base
and. wocded, TJnit tl first rcck band, Unit l_11 is
f-ight colo:eeC band, Unii lV top of light eolored band
to slcyl i¡s (Ge c1" Su.rr'" Ca.nada photo ) "
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the four lithic i,mits, tvas aeasured. at irÍarrnalacle Creek

approximately 2 miles no¡'th of the head of Rarn Creek, A

partial secti-cn of the hîcKay nvas jlleasured. at L,[oscor¡t¡ Creek,

in the norihr¡¿est corner of thre nap-area, lcut here only the

uppermost lithic unit s¡as develcped..

The Sabine formation, lvhich is present cn 'bhe Sabine

L{ountain Í¡rmediately north of the tov,'n cf canal Flats is
belier¡ed bn Henderson (f7fi, Þ.30) tc represent the loi,,,¡er

part of bhe i,,tciíay grolr.p bu-t this formation was not examined

or measu.red. by the -wri- beru

T'he l,'icKalr Gr"oup_ (ilIarma1ad.e Creek)_

LithgLogy

Four lithic unj.ts are developed in the lVictía;. ¿f

l/Iarinalade Croek (see tr'i.gure 8 ) and they cons j-st of shales,

shaly limestones, lenticular
ccnglomer.ates and. breccias 

"

lvith the loiverinost unit"
Unit 1

sha-I.v li-me stones and" intrafcrrnational
They are Crescrj-bed below starting

unit 1of the McKay consists of shal-es at the base

and. tire top, and a centrar part of intimately associated
shales and l-imestones '¡¡hich fcrm a lenticular rirnestone 

"

The basat shales (see Figure g) are daz"k grey and limoniþic,
-L'issile and limy in places. Beds of d.arlc broi'rrn, non-ealcareous
paper thin shal_es are present at the top of Unit l*

The greater part of ihis unii is rnade up of intimatel;y
associated shales and limestones (see Figure l0) consisting
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Figure 9. Ccnfo.rma-hle ccntact cf dark cclcred- i.clla;',r
shales and. f-igl:'i colored Ju"bilee dolcstcne at head of
Tr,ilarraalad"e Creek" irTote maia on conbact (çeol-" Surv.
Canada phobo),

Figure 10. Shal;r
group at 1,,{a:'nralade
scale (GeoI" Su-rv.

nod.t-i.-l-ar I ime st one c f
Creek secticn. l{cte
Canacla phcto ) .

Linit T, IiticÍiay
pencil fo:'
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of limestone fentils I to 2 inchos thick and J to 5 inches

in diameter i',¡hich are surrounded b;v green shal-es or have

thin green shale partings" The general effect is that oÍ

lime s'bcne l-enti 1s ( se e Figure l1) in a sirate I'matri>trr .

There is a general parallelism of the l-eniils along the

beccling plane s u some of the l-imestorre l-ent i1s are joined

togetirer forming thin limes'bone bed.s '¿¡hich pinch and sr¡vell-

vrithin short d-istances. These beds form only a small- part
of the shaly lenticular limestono " The shales are limy
in places"

The limestone fentils are scmewhat argillaceous,
grey blue on the rveathered surface and blue black on tb.e

fresh surface and consist of cal-cite grains (.Ol rnillimeters).
The boundaries u¡ith bhe enclcsing bror¡,¡n or green shate are

sharp ' The lentils ¡,'¡eather rûore easily than ttro shales

ancì a characteris'bic pitbed surface is forned. on outcropq

The shale, surrounding the lentils may contain

scattered coarse grained crystars cf calcite and finely
dis sei'ninated small- pyrite grains slightly altered to lirnonite 

"

Fine shrecls of muscovite and- some Íine sirt size qua::tz

grains are also present, The shales e:chibit an irregular
fissility about the Ii-rnestone l-enùiIs and minor slickensides
are present slr.owing a littIe moveiûent roetween the shales,

Rare shale bed.s occl-lr at certain hori-zons lvhei:e the lirnestone

len'bi1s are poorl;r clevetcpedo

ldurnerous beds cf intraforma'bional 1ir:resione congloiaerates
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and breecias (see Figu.re LZ) ccci-rr tlrroughout Uni.b l" These
becLs average L t" Lz i-nehes in i;hici¡ress and- are in'berbedded-

u¡ith thicker beds of shaly lenticular I j_mestone. The averago
size of the fine grained pebìrr-es and. breccia fragraents are
between "5 to l centimeter in thiclcress anc 1to / centimeters
in length' Breccia fragnents may occur in beds of conglcmerate
and pebbles may occur in ilre breccia bods. The pebbles,
which occu-r in the blade shape class of zi.nggl, are '¡ellrounded. The breccia fragments are angular and. irregular
in shapeu A zoning effect in the pebbles ancl fragments is
often evident" They are red on the outer weathered surface
but grade intc light grey anci bru.e grey on the fresh
interior. .some pebbles have a green siraly coating.

The rnatrix is ¡'ellovri or r,,¡hitep *odium grained and.

, 
ccntains comminu.ted. fossir fragments of brachio.oods,
cri-noid colilnnals and sponge spicules ( ? ) " 'veinlets,,
of argillaceous materiar occu-r il*oughout the iaatrix.
Scme veins of coarse grained. cr¡rsf,alline calcite as much
as 1 inch thick, cut through il:e rnatrix and. pebbres displacing
them slighi;ly" Pin point size pyrite grains occu_? rarely
in the matrix"

rn addition to the in'braforrrratio'ar- conE;l0merates
and breccias, r,rr.h.ich constitute Bo percent of ùhe r_imesione
interbeds in the unit, mÍnor groups of limestone also
oe cur "

lgh. zingg cite d in trsedimentary Rocksrr by F. J, pettijohn
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Figu-re 11. Eiched su.rface of
l-irnestcne. The thin dark r¡,¡âvÏ
argil-l-acec'JS natcrial a:; thc
i s l-ine s t one . Ti:e l,-clia;' äïou-j)(magnificaticn 1-. f-) .

irregul ar nodul ar
bancis ccnsisi of

ligh{;er colo:'ecì rcck
-.tn-n..^--l -r^ .,:ccli

J liraa lltciJo.uÇ ui

Figu.re L2. . Etcir.ed. su.i'f aee si:owing t;ipicai-
intrafornatione.l Ii:nestone breccia of the
Collected. at the l,'ïarnialade Creel< measureci
(rnagnification x 1) .

irïcKa5r grcllp.
se cticn
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six tc> L2 inch interbed,s of fossilifer:ous limestones

occu:' at the tcp of scme intr"afcrnaticnal conglcärerates'

These bed.s, r'.¡hich contain a few red limestone pebbles,

contain approxiilaiely 5O percent crinoid" colurrltals, brachiopod

and trilobite fragments, The shel-l material- is fine grained

anq tlr.e crinoid columnals are ccarse grained- erys'balIine"

The matrix is fine grained., argillaceous, and contains

qua:rtz'a:rrd r.ninor plagioclase silt, Small fl-ecks of l-imonite

are associated. r,vith tire argillaceous impurities of the

matrix"

Angular silt size quartz and plagioclase grains are

asscciated l,¡ith ttre fo ssi-l fragments " The qu-artz sili is

concentrated in brachiopod valves and. the pl-agioclase is

at iire contact of the fossÍl fragrnents and the matrix"

The coarser grained- quartz replaces the matrix and fossil

fragnent s, and- has minute calcite inclusions as t¡rel-l as

irregular suiured contacis" Quartz is secondary abou-t some

plagioclase nuelei" Srnall amcunts of quartz silt ruhich

occur in the matrix are priruar;r detritils" T'ire plagioclase

apnears to be primar¡r detritus. Traces of chert replacernent

of f ossi-1s are evident.

Some bed,s of vrell- laminabed limestone are also interbedded

with shaly lenticular limestones and consist of alternations

of shale larninae, "1 millimeter thick and la.mi-nae of
¿limestone , .5 to I millimeter thick" They wea'birer in sraall

i:idges which show such depositional features as scour

and fill, and cross bedding, cn e 1 centimeter scal-e"
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Secondary limonite siaining is present from the al-teration

of p;rrrite nod"ules 3 mill-imeters j-n i'ianetef'"

The l-i:.'nestone laminae are an intimaie mixtu¡'e of

calcite, abund-ant angular quartz graíns anC a.rgil-lacecus

inpuriti-es. The average grain size cf fhe consfituents

is "O3 to ,0! railliineters i n diameter" The shale laminae

l,¿hich are slightly clacareous, are bror¡'¿t a-nd carbonaceous

in appeârance. The contacts between laminae are slightly

gradational, and the laninae which contain abundant quartz

si].t l¡,'eather in ridges and. show the primary sed-imentary

features.

Rare beds appear to l¡e an incornplete phase of the

shaly nodu.l.ar limestone. Foorly developed. limestone

nodules contain hairline bhin shaly bands vrhich pass j-nto

the more slealy matrix lvhÍch bends beneath and over the

limesione l-enti1s.

Another type of limestone is â. thin bedded" argillaceous

one which consists of a netl'.¡orlc of argillaceous, s lighbly
doloinitic and limonitic inpuriLies hairline in thiclcness,

in bands across the limestone. TÌre l-irne s bone matri.x is
greY, cl'¡rstalline, fossiliferous and fragmental r,vitlr.

mìnute anaounts o:f quartz silto Some oriEinal (?) shell
material is present in the fcssilsn
Unit 11

Tlnit 11 consi-s

1 incir to 6 inches

ts of a series of thinly beddecl lirrrestones,

thicL;, The limestones are light to
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d-ark grey on the v¿eathered surface and d"ark grey to blue

åre;r cn the fresh su-rface,

Lenticul-ar lj-mestones in I inch to 2 inch irregular
beds forri il:e greatest thickness in tnis-r-init and consist

of blu-e grey l-imestoire lentils r,vith a rna)(r'mum. siz.e of
three-qularters of an inch in thickness and 3 inches in
length, separated by green or grey lirny shate" Sone of
the l-entiLs are laminated. The leni;ils ma;. pincì: in
tov'¡ar"d.s the center or have blirnt rat.her tiran tapering

ends" ofien there is no clefinite l-ine of deinarcation

betvr'een the shal-e ccatings and -bhe lime 'l entils. The

linestone lenbils are argill-acecu.s and contain silt size

d-etrita-L o,L-Lartz grains v'¡hich nay show und,ul_ator)r extinction,
shred.s of ei'bher sericite or nuscovite are al-so present.

'rhe linestone is crystall-ine (,05 millimeters) v¡ith some

wel-r d.eveloped calcite crystal faces, rn con brast to the

sÌraly l-enticular limestone of Unj_t l, the shat_e in this
lithic t¡rpe forrns only minor coatings on ilre limesione

lentils' This rock type il.oes not lveaiher easily and ilie
shale coa'cings d-o nci present directions of easy Þartings.

At the top of sone Ínirafornational conglomerates

and overl¡ring thein with an irregular contact are liniestone
bed-s, 6 to Lz inches thick v¡hich âre black cn ihe fresir
surface and blue grey on the l¡eabir.ered su_rface" The saine

t]-pe of ]irnes.bone mâ)r occur â.s an interl:ed in the shale,
The laminaied beds cons j-st of aI.i;ernating bancis z to 3
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irillimeters thick formed- b¡r med,ium grained calcite (.5 io
.\I millirneter) larninae al ternating liriih f iner grai neit calcite

(.1 millineter) la.minae. The medj-u¡r grained. caicite larninae

are rel ative'l y Íree from a::gillaceol-ts impurities and forrr

minute ridges on the weathered surface. A grada'i;ion exists

between the 2 types of larninae, The laminae of finer grained

calcite consisi of an intimate rnix'bure of c1ay, subhedral

calcite crystals and rare silt si ze quartz grains. The

cal-cite grains in tire clay appear to be recrystallized.,

Inbraformational conglcmerates, 6 to LZ inches thick,
similar to the typ"s in Unit 1, are present but fcrm rninor

interbed-s" The pebbles are generall¡r clark gre¡r on lveathered

and fresh surfaces but scme are red on tlee wea'bhered surface

as in L'lnit lu

Desiecation cracks and s'ymmetrical ripple marlcs (soe

Figure 13) are corÍ.Ìilorr at the top of this u:rit and associated

tviih the thinly bedded lenüicular lirnestoneso The

desiccation and ripple marks are confÍned to beds "5 tc 1

inch thick" The beds al:e ned.ium grey on ihe v¡eathered and.

fresh surfaces, ancl contain green limy shale in depressions

r¡rhich outline the desiccation cracl.;s, The cracks are

pen-barneral in shape, and ouiline an eree 1 i-ncir in diaiaeteru

Abundant trilobite genal spines, as greab as 2 inches in
length, and other fcssil- fragnents occu-r on the Lipper

si:rface of the desiccation cracks. The l-irne s bone is cï'ystalline
and 'blie cal-ciie crystals ( "O5 milt imeiers ) fcrm a rilosaic
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pattern" The fev,r argi llaceous 01. quartzose irnpr-r-ri-ties r¡resent

are concentrated in the or"iginal openings of the nud cracks.

A fe¡,v int erbedd-ed impu_re clastic li¡-ne stcne s lvith a

liatrix cf an intimaie mixture cf carci-Le grains ancl bro-wn

clay pel}ets also occur bhroughout the u:rii" Fragnents of
fcssils and ccarse grained cr;rstalline liraestone are

dispersed. birroughoui the finer grained rnatrix" silt size,
angular, glassy detrital o,u_artz graÍns ancj. rare shale

fragmen'bs ma.\r conpose 5 percent of the rock.

Rlack and- 'rcro¡ivn chert is present thr.oughoull, unit 11

and occurs as srnall blebs: soveral inches in length or as

large lenses, 2 inches 'chick, and several feet in lengfln"

Tlre chert may cu'i; a.cross bed"dÍng or shcr¡ pe.r.tial replacement

o f l-ine stcne 
"

Ilnit 111

unit 11r i s lithological-ly simira.r to Iinit 11, but

soire of thre becis range fron I to l. reet in thickness.
Slialy limestone simj-tar to the shal;r lenticular

liiirestone of Ïlnit 11 cons'r;i1,ute about Bo percent of i;his
unit" rnterbedded blue limestones, from t to z inches

thick, with distinctive brown inarl.;ings are ciu.ite conïncn

in ihis unit. ll-he ir:a.rkings consís-b oÍ a concentration of
argillaceous impurities anci quartzose silt in t}:e linesiones,
and weather in ::elief " scrire thinly inÌ,er.'bedded" green tinrw

shal es occur v¡ith the iirinly l¡ed.cied. lirrresione nerlbers.

rntrafornational congloraerates a1.e also present in this
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unit and a,re 1itholc¡¡ica1ly silrrilar to the inirafor-¡rational

ccngl g¡nsrates of tnits l- and ll-"

Á.'ound.ani muci cracL;s and ripple i'úarl,,s are associa.tod

r'¡ith 'ûhe thinly beddecl- lírre sicnes of ihis u:rit and Eive

off a d,istinctive ringing sound ,,vhen struck r",¡ith a geologic

hai:rmer" Or'ganic rnarliingsr simil-ar to plant root systens

and, rvorm bu-rrov¡s are present on some of 'uhe shaly pa.rtings

betvr¡een I j-ilestone beds "

L'nít fV

Unit IV v¡hicn ís the hlghesl, u-nit stratigraphicrlly
is esseniiall¡r tr¡u saÌite litholo.zically as th.e u.nderlying

u-nits but contains more shales t.han u_ncterJ.ying Lyrits 1l_

and l-11"

Shaly lenticular limestone simil_ar to the type in
unit 11 is present at the base of the u.nÍt but the linres bone

I entil-s are snraller" than those in the underl-ying units
and their average s j-ze is one-eighth inch in thicliness

ancl 1 inch j-n lengih" The very bhin shaly partings separating

the f en bils l-r-eath.er yel-Iow-gr"eene Beds of grey argilra.ceous,

fragn:entaI, and fossiliferous lime stone, 1 to Z inches

thicl'; and v¿hich are slighbl¡r laninai;ed on the lveathered-

surface are interbedded. r.'riùh ihe lenticu-la¡ IimesLone"

Interbeddecl intraformational conglomerates andi breccias

occu-r at various horizons ùhroughou.t the entire urlit. l\'lost

of the clastic limestone s are similar to those in the

underlying u:rits but a fel'r beds consist of pebbles, composed
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of crystalf ine calcite ( ,5 nil-limeters ) in a f ine grained.
t-,\calcite ( "1 rnil-Ii¡neierJ natrix" The rnatri x contains

ool-ite l-ike bodies cf argillaceous irnpuriiies v,¡hich are

circu-l-ar in crcss seciion ivith a dremeier of .2 to "5

nillimeters, and have sharp conùacts with the calcareous

part of the i¡ratrix" A.uthigenic calciie grovrtÌas âre present

on colrlers of the larger ca,lcite grains,

In 'Ll:e rnid-c1l-e of t]:.is u¡.it tÌiere is a distÍnctive,
280 foot ihick su-ccession of thinly bectdecl blue limesiones

and. green lini¡r shales vuhich contain rninor, 6 incl: thic]<

interbed-s of blu-e intraÍorrnational }j-mestone conglonerates

arrd 'oreccia.s, larrrÍneited blue lirnestones and I inch thick
limestone beds v¿hich sholn¡ excell_ent desiccation creclcs.

?he j-nterbedded shales may be as nLr_ch a.s 5 feet thicl:
and are limy arrd almost an argillaceoi;Ls limestone in
coxrpositi on, Sonie of these interl¡eds aro composed of
one-quarter inch thicl,; irregular limestone beds r¡¡hich

are argillaceous r,vith shale coatings and so a 1irny shale

appeârance is imparted i;o tire interbed, The interbedded

linestones are as mLrch as 2 feet in'l,hicl,;ress, and. are

preCominantly bl ue and. grey intraforärational ccnglornerates

and breccias"

lcv'¡ards the top of thi s suc ce s s i on the aärourrt cf
interbedd-ecÌ shales decrease wii;h a ccrr"esponcling increase

in the lirnestones. The shale interbeds d-ecrease to a

niaximum thickness of 3 feet with averâge ihicltness 6 inches*
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The rûore roassive l-imestone beds rnay weatirer in a distinctive

spherical exfoliai;ion Pattern"

Frorn the iop of the succession to tire Ì;op cÍ the

liicliay, the rock t¡rpe s are precìorninantly- linestones and

consi-st of blu.e lirnestone intrafcrmational congl cmerate

(see Figure fL) and- breccias, rnassive blue lir.iesÌ;one with

argillaceou.s larnina e and. tdolonitict :narltings, and. nodular

shal-y limestones (see Figure J-5) in beds frcm 2 inches

to 3 feet thick in¡ith average thictrmess 2 inches to 6 inches,

0ccasional- shale interbeds are also present. Organic

markings, sucir as plant ancl rcct-litrce systens are llresent

on thin bedrled lime stone s " Comririnu'bed f ossil fragrnents are

c1i s,oersed throughout rnost of the limestone beds, Brotn;n

and- blaclc che::t l¡ecls, l-entils and- stringers as great as

tv¡o inches in thicLrness and pyrite cubes as la"rge âs

three-sixteent?rs of an inch in diarneter ccctrr at various

horizons in the upper portion of Ilnit IV,

Detrital minera.ls present in the underl;ring lic.i-(a;r

units are al-so presenf in Unit l-V. Argillaceou-s inaterials

are present as irregular patches or la.rninae and. give rise

to the l¡rolvn or br-rff dclomitic mottfingsu Sorne silt

1:atclies are stainecl by liinonite derived from pyrite alteraticn"

The plagioclase grains shoi''¡ calcite replacernent (? ) al ong

tr¿in pl-anes, and tl:e quartz may be authigenic or primary"

Authigenic calcite grctvt.'Lrs occur cn sonie cal-ciie gra.ins.

Tivo h.undred. feet belol,r- the icp oí the lvlciíay the
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Figu-re L3 " Iiiud
Unit 111 }tcäaY
Ilcte pencil fcr

crac]<s
gro'\}p,

s cale

cn thinly bedded limestcne,
l,ïarmalaCe Creek measured section"
(Cec1. Surv" Canada Phc-bo ) .

-li:'l-gure rl[- 
"

f::a6ment s
silt and.
ccnsi s-b s
I',iarmal-ade

Tliin seotion of cl-astic lilaestcne. The dark
co¡rsist of fine graineC calcite lvith- cl-a¡"

fcssil- fragments. The lighter colored- natrix
of crystal-line cal cii,e " L¡nit Lt/, lJc1ia¡r grcllp,
Creek measuz'ed. section (rnagnification x 1) "
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roineral d,olomite first ajipeers and increases in quaniit¡r

ioivarcl- il:e tcp of the iúcliay, Dol-onite first appears as

whii;e eul:.edra1 crysta.ls, ( .1 rnil-lirlete::s ) dispe¡sed

throu-gh brecc.i a fragnient s in intraforrria bional l-imestone

breccias ol1 as fine to coarse disseminati ons througþout

a fine grained. lii'nestone fragrnent. The dolornite rnay form

an intimate mi-xture with the calcite cr ma)r coL'nprise the

entire breccia fragment. Discrete crystals of dolomite

occur in the rnatrlx"

Varicus beds are selectì vellr CLolorni-tizeil near the

top of the lîcKay. These beds grade bc normal limestcnes

along strike" The dolornite is easi1y distinguished- from

the normal l{cKa¡r 1j-mesione due to its buff ivea'bherecl

surface, coarse cr,vstallinity, snocih iveathered- surfaco

and ninor porosity ivhereas tire nornal Ïi{cKay rveathers dark

gre)¡ or 'olu-e, is fine grained, has irregr-r-Iar ureatherecl

surface and- no porosity.

Thickness and Distribution

The lr{cKa¡r section \¡ias measured at tlre iread of

L1armalad,e Creeir v¡hich flol,¡s scuth in Ram Cr'eelc. A complete

section is expcsed. and total ihickne ss of l,fcKay is 2853

feet" The lithic units vr¡ithin the l{cÏiay have the following

th.iclmesses? Unit 1-l-183 feet, -Llnit 1l-Ii36 feet, .lJnit 111-

1[8 feet and -unit f1,¡- 1086 feet.

The i\icKalr occu-rs east anci wesi of tire I'{ine-Iviile fault.
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The Ïiclia;r occurs east and -øest of tl:e iiiine-jrlil-e faul-t '

üest of the i{ine -lt{ile fau-lt the be.se of the l,lcKa;r is exi:osed

and overl ies ti:.e Ju.bile e clo lorcite confor'rlably ( see l¡'i gì-ire 9) "

Tli.e ÌLicliay is overl-aÍn here, ivith apparent conforinity by the

Beaverfoot-Brisco forna-ticn. East of t?re }Tine-iiire fault

the ba,se o-i tl:e ioicKa¡r is not exposed anil is conforrnaì:rly

overlain b;r G-ls¡6g16 sliale"

US__¡!g KqX_ ef=1 r¿p__(l',{g!_c_gll C r e e k )

fntro duct ion

r1,t lÍoscovr Creelc, u*nit lV of tire jì,,'.cäalr rras measured

on i;he ea.st dipping lirnb of an overiurned fold. Iiere the

r¡.easured iílcIlay ca,n be clivided i_nto se'¿eral_ p::cririnent

lirnes'bone sub-unÍts rnost oÍ r,¡Ìrich a.re comparable in
l-i'bholog¡r ¡e Unit lV of the liicJ{a-¡r ¿f, i'iiarinalade Creek"

The lithology is described from ti:e base of the neasured

s e c iion u-.¡)r,iard-s .

LiÌ;hol,o,gX

!-rom the base of the rÍoâsu-recl secticn uÌ:war.ds for
755 feet the interval- consis bs of a succession of interbeclCLecl
-l irne sì;one s whicll stan<1 or-r_t as j:r'omineni ril:s on the weatirerecl

surface, and tshalest which weather. in and form ri_rbbly

exrlosures o There are five d-oninant lirnesione it"1¡ir fcr,ners;

these are:

1. )

Í s siini lar

l;iar;:ialade

.,itt*-*\4,.
An intraf orinati onal lirne stcne ccnglomera'be Ulií]c1r :ií '"-, '.'

to th"e conglomeraies descrij:red in the I,ÌcÇá$'¿¡ ,r ii)
iili :, ", ì Ì,'

Creel.;, ho*ever, a micro ccnglcrnerate ""r.*iis'rri;g "
$u" -l' .

1,r -.,..'',-\..-',.
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of well- rcu-ndecr, pebbJ-es (f to !- rnil-}ii'neters) is aiso abund-ant

in this interrraln These pebbles are of various rock t¡i-pes:

Ð. fcssiliferous clastic limestcne; a nessive inediu¡n ct'¡istall-ine

l-irrie stone; a laminated. l-irrie stone; all cf whicl: are

argillaceou-s; and gr.ains (2 'ni.llimeters ) , of single calcite
crystals v,¡i-Lich also Íorrn pebbles " Second- c)'cle (? )

congloneraf e pebbles are present in ülinor arnourrts. The

matrix is a fine ic mediurn gra'r'ned, slightly fossiliÍercus,
ini,irnaie mixture of clay and calci'ce. liinor a-rnoun'bs of
quariz grains ( 

" 
01 milline tei:s ) , ere pre sent in i;Ìre matrix 

"

This rocl,; has shaly peirtings i"¡h.ich are st;rf3ti bic in
appearaoce, ninor calcite .reinlets, and lirnonite v¡irich.

rûa¡r stain either the pebbles or ii:e i-natrix.

2.) A gre¡r fine grai ned-, massive argillaceous

lin:.e stone with detrital quart,z " Soine shalyr I ii:nonit ic
stained pa:rtings and si;,1oIi bes are also present 

"

3, ) /t cl-astic lii'nestcne consis'uin¡; cf patches to

i.r:regu-lar íragnien'i,s of blue gl.ey lirnesione in a darìre¡.

rnatrix. These cl-astic Íraginents at:e poorly defjned and

so similar to ti:e rnatrix that it is dif ficu.lt to consi_der

tÌris rock as breccia. Lirnonite aliered f::orn p¡rri-Le, iras

ste.i ned poriicns of the rcck e bri¿1ht ¡reIlow. ',rricrm

bu-::rcws are,cresent on scrrie of the su-rfaces cf tr¡-e

lirne s tone ,

4, ) ;\ la¡i j-naieci lirües'bone consis Ling oí bair,Js cÍ
crystalline ca'l ci te (1 inill-irne'ber), alterna.ting vyitn

I aninae ccilsisting of argillaceous patcires ancl toolitest
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( "C5 ilill i¡reiers ) , intergranul-ar cla¡r-calcite nj ;ii;u.r'es

and al-so detri'ca.t quartz. Iìair''l ine thicl< s1:ral e 1:artin¿s

Õccl.c ai int erval-s of "5 cent imel,elîs " Lirironite Íl-ec jis are

di sseinina bed ihroughout the rccl<.

5.) h iai-id" cracked. f irire sione irr 'oeCs .5 cen'bi rnete::s

thick cc:rsis l,ing oí I inie stctre, bl-ue €irey, argill-3-ceoLls e.r::d

stigl:11¡' lamin¿rted. in part ir,¡itli de'br"ital qua:'izose si-li.

The vleCge shaped mud cracks are fil.l-ed ,;uith verlr coarse

grai ned greenish cal-cite " The fill-in-e s are 1 niÍllilneter

wide and a few cf tne craci';s are fill-ed with c-l a:; errci

i:-vriie slight Iy al bereC. to li¡rcnit e " The ¡iud craclrs h€t.¡e

a rra;:iilum surface cii ameter cf ? ce:iti r:reters o Light gl"e)-

green, slig.hbly lin;r s¡rale coa.Lings witn crganic.forr,ts

occì-1r on the inud craclied surfaces.

These limestone lith.Íc i;rpes occi;tT'in va.rrying

proporbicns and at -,.rarioLi-s hcrizons tnroughou-t the

entire interval,

T'he rsnale I interbed-s var]r j-n cccltrence throu-ghcu-t

tl:-is interval bui towards the base tÌee¡' decrease in

airrou.nt. t'h-e tshaler is actually a very nodular, inüinate

:nixture oí clay and calcite grains (tess tnan .01

riilli,neters) in beds .i io !"5 ccniii''eters tnic.l.;. A

fevr calcite grai ns ( "05 iiil'l i,'¡rete::s ) occu-r j:r tÌ:e

cla¡r-calcite .,ni-xi'-rre " Al¡undant yell-o,v green, sligJ:tl--;r

liia;r shale partings anC. patcl:es cccur as ccatings and-

bands thro'u-Eho'-r.i Ì;.ire c1a¡r-ca.l-ci'ce ncdules and impa:'i e

fissili-by and- sì:a1y a,Ðpearatlce to th-e'rred.
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This ini;erval appeerij to be the base cf Unit -l-V and

altirough no seciion was rneasu.recl l¡elcu 'l-his inter-;'a-l , a

I imestone pl:ase irrobabl;' ccf'1'el aiir¡e .¡,¡ith. Unit 1l-1 ,of bhe

i,iciiay at irlarnalade Cr.eeil 'oegins a few Ì:uncired feet l¡elow

this inte::r¡al-"

i:''orb;r feet of lir¡esi;one brecci a which is litirolo¡:icall-n
cifferent frotir ii{ci:ía;r lirnestone 'nre-¡iously obser.ved. cc::npri ses

tne sv6¡l ying: ini;erval " The breccia fragr:nerrts \:,,hich are

bloclry (f Ì;c 3 ceniilreters ) , angu.lar, dark grell, anci a

fine graineci argi1l-acecu-s lirnestone'ìn ccrlposition, ha.,¡e

-been di-splacecl 2 tc I inillineters arid. cata easil¡,r be irat ched_

tcgeiher" The ¡nat::ix is a bu.ff : crJrs'Laf line ( ,1 .rrrillineter) 
r

l-ii:re s'ûoi:re e ilr'hite calcite ccarso grained- cry-s'balt ine , ( "5
to l- ,nil-Iilneter) is irreseni in replaceiten-b -¡oinlets a-tonp:

¡ii:n,or. fractu-re s within tl:e fragilen L s a_irci i s s lignt ly

Jrcun¡er, tieÌleiically, tÌ:rarr -ihe ;r.¿'.1,::i_;1" It is :rct

ascertainable lihethe:: tne br.eccia is tectonic ol'

sedj::nentar;' in or:igin"

This in'¿erval is cver.lain by 223 feet cÍ shary

lenticular l-inestone, consisting oÍ liinestone leniils, 1

inch iir length ancl L,5 incires thick, -r.,hich ai:e GreI¡
argill acecu,s and fcssiliferou-s, The ircre argillacecus

lentÍls gracì.e into tire siraly par.tings wilich are lirri¡r and

lir¡cnitic. The l-i,nonite r'.¡hrcÌ::. ilrparts a j,,-el lsr.'¡ col-or

to the shal e is a he¡iatite alte::aiicn l::noduct anc nc

geneiic deterr¡i nations cculd be naire cn the he,:ia'¡ite,

The shal;r lenbicular. I imesi,one i s oveL:lain i:¡l 9Il feet
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of finesione siärilar to'ûhe upperr,lost lÌines'ùone in the

;-cliay arrri in geaeraf this interval is not as shal¡r ncr
are i;ne siral¡r partings as wel-l d-efj-ned" jj_l-ebs of j:l_acj,;

cheri cccu-r in sone beds.

several beds in ihis in'iervar are iol-o:nitizecl but

they grade tato::alty and vertical-ly :Lnbc limestcne. Tl:e

,Lolcstcne beds weaiireL: bu.f-'-fl in contrast ùc tlre l-ilaestcne

beds r'r¡hich are d-ar:k g:re)¡. T]:e d.crornite is cr.irs'i;alline,
(.5 io I millil'neter) " The a;'gir-raceous irapu-z,ities ere

concentra-bed- in irregu-lar p.atches" i\bund-anb silt s.jzet

crear, vítreous, detrital cluartz cccu.rs in the dclonite.
Clas'i;ic liinestcne which consists of grev, fine

grained , ( "oz rnillimeters ) irregula:: lirne sì;one f:cagrne;rts in
a .ve f lcw limonit ic, argillaceou-s, ver-)¡ f ine grai ned

lilrestone.:ratrix apllealrs icr¡arcìs the base cf tl:lis inierval,
The rna'brix grades j-n'r,c darlr clay iitaterial cr rrtay be enclcsed.
j-n i;re cray. The gro .y li¡ne stone frag:iients are slighbly
fossÍliferous ancl in part ma¡r grad-e intc tire natrix. Bcth
authigenic (?) ancl ¡,'¡iine.r-;r C,e'britet quar.iz 6rains, ("Cz

niilirue'ber"s) a.,:e present in the natr.ix anii, the fragi:ienbs,

T.he l-iincni be flecl',s in the ,r:atrix are "O! nilt ii:reters in
di a.rleier"

This is overrain by ll feet cf J-iqnl, br.clvn silj-cified
liirrestoire shiciL í'cr¡rs a ciistinctive rcck i;rpe in ihe

¡:rteasured sec l,ion and consi sts cf a1:i:roximately Eo percenì;

quariz, ì:;i weight. Il I ihe li:¡.estcne Ìras been replaced b;r

qu-arbz grains v¡hicir a.verage "ol nj-L\i::re'bers in di_anieter"
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The detr.ital *cu-arbz grains of bire or:-iSinal liinestone are

pr.eseni âs Cark gjrey q,uattz tte;.es". ;rgil-l acecus irnpu"rities

are present, as in ihe criginal rcc}. typ", and contain

very sligìrt aürounis cf calcii:e. The o::i5ina1 texlure cf

the rock is ¿u sl¡sr¡ed, l-t -î s no'b knolirn if 'chis su.b-'"mit

extenos l-aterally foi' any greai distance.

This -ì s si-icceecled 'oy f6 feet of r¡,¡ell l-aärinaieC- IiäTestcne

consisting of alternaiing shale and- liirestone larninaeo

?he shale l-aininae are "1 nillÍmeteri;hick and the limestone

larninae are cne io 2 m-Lll-ineters ihick but the contacts

are i rregular and grada'bicnaln The limestone larninae consist

of rnediun grained cr¡rstalline calcite with ver]r slighbly

amoLr.nts of argillacecu-s impurities ar-rcl, detrita.l cluai:tz 
"

The snal e la¡rinae ccntain abundant anäul ar silt size

de'b::ital- ctu,artz.

rlll¡a ìrn- ôl.Ìr1oSt paf -b of tne irci(ay , 2j0 feei, ConsisisItlu ufJ:JUr ILIJÐ u jJq¿ u

of a ti:rinl;r bedded-, argill-aceous lenbicul-ar' lirnes tcne.

The limeston.e Ientils are very lrre¡;ular in shaper uP

to 6 cen'bineters in len¡3L;ii and I"5 cen.ì;iineters ihicl<, a,nd

ccnsist prectcminan'bly oÍ fine gra.ì:ned cal-cite (.C1

nlil lirne I;e::), wi'i;h inCi.¡idual- crirs bal s and patcll.es cÍ

coarse gra:Lned. calci'te, ( 
" 
I i"¡illimete::) , scat bered thL:oughout.

Tl:e l-enbil s are ver')¡ argill-aceolls anc', ccntain up to L5

percent , by weight, of ar¿:il lacecus irnp-ur.ritie s " The sha'l e

l¡ancls l¡.trich coat tire lir:re s'rcne lentils alle bro-"'¡rt to

cal'bonaceoLls i n appearance, conia-î n abu-nclan b sili si ze
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d-etrital ctttar'cz anri',:,¡eatlr.ers i-n relief i,¡ith ir:ee¡;u_Iar

patcl:es of ihe sl:ale cau.sí ¡rg tCclc::litic inaricings t on ihe

weati:ered surÍace 
"

An j-ncrease in 'ûhe a,ncunt of snel¡' partings i¡r the

abcve::ock type gives rise to e slightl;,d-iffe::ent rock

t;rpe witir nc leniicular. patiern. Thi s rccL: i¡r1re ccnsists
cf a heterogeneous ririxture cf crystalline calcíie, (f "5
iaj-1li:rieter) , which e:chibits drstorted t¡;vinning pt ane s,

coarse 3::ained c¿i-l.ci'ber (.1 tc ,7 r,LIl-i¡ieters),
argillacecus imp,.:-rities, detrita.l quartz anrl lj_rnonitic
-stai:rred srl.aly pa bche s .

A mincr rccl; t;rpe in 'bliis u_pperrncst I\'icäây inter.vat

is e pocrl¡r lat'ninated limes'bcne iyhich ccnsists of
al'berlraiing 'limes'l,one and sha-ìe laninae, which a.re hairline
in ihí cl'm,ess. The lirnestone contains arruncJant rcct itesr
or rpell ets t of argill-aceous rna'beria1" Fine cr;rstals
of pyrite a.ltereä io l:enatite or fimcnii;e ere abi_:,:icani

ihroughout bhis rock b¡rpe. ?lr.e tj:lctri shaly partj:rgs:
are not lim;r.

ñl^^ --^- -r -'i'.i-re upper licl{a;r gracres abru_p'11;.r Ínio tþe Glencgle

shale s 
"

Thicl:;nes s and Disi;r'ibu.tion

Thj-s secti cn of the i;icl"a¡' grcrr-p l-Jas uieasu.rec1 alcn8 e

ridge on iJie ncrih side of }.osco\r,/ Creek, The iì.clia;r-e-lenogle

ccniact he::e is 131000 feet, on a bearing of ZlOo , fr.orn ilre

northea-st ccrner cf tire Jnap-aree" The 1ücl,a-y exposed. here
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is on the east dipping, o',rertur"i:ed I imb cf a i'¿esterl¡i

overiu.rneC fcld. Fouri;een hu"ndred arrd f ifi;y fee b of

e)lÍJcsed lJclía.y- \'ras jrreasured. I'ir i s inpossibLe to esii¡rate

tl:le total thicl'ness c Í 'uhe l;-clíay Grcup lte::e as tìre iriciiay-

is ;ooor1¡' eiiLlosecL f or a considerabl e di s-laÌlce 'belcl'¡ the

end cf the neasurecl pcrtion of the seciicn, a.nd the-oase

is nct excoseC." This sec tion rïas neasu-i?ed 'r,¡iih a 6 foo'b

steel tape and therefore more inaccuracies are present

tiian measÌr.renen-i;s lnad-e wii;ir a huncirect fooi 'bape and a

l3runton cornpass o

'i'he l','ic,'i.ay Grou"p of i;Ì:is strur-c'bural division d-oes nci

ccrr:elate lvell l¡¡i-i;h the f ourfcld C,ivis i on of the i;iclíay

Grou-p to the sou.thwest at l,{arrnalade Creel"i, The ineasured

portion of the }lci{ay nrobaìrly is the ecuivale:it of Lrnit 1r/

Iì,ícliay al i\,lar.malade Creelr, TJnit lV a.'r, Iioscovr Creek is ab

lea,st L¡-OO feet thicL;eri;han a.t iriaräralacie Creelc" l,To

corlpariscn can be i'nade between the olcler, unclerlying

u¡.its at liarmalade Creek and the clder, orrer=lying units
at ]\,loscor¡¿ Creek.

iiicKa)r tt ou=p

\itest cf the i'iine-il'lile fauIt, ihe upperi:nost 200 tc

3C0 fee1; cf the Ìrici{ay are cften ciclonitizeu. .Jasi oÍ t.he

I.ine-l¡ii1e fauli, ivltere 'LÌre Glenogle and ,'¡oneh occur ì:etvseen

t.ire ilrcÌiay ancl the P,eaverfoct forinat-ionS¡ th.e iilcLalr is nct

d.c l- oi'ni t i- z e d- .

Dcloinitizabion of the lil.cIiay is irregu.lar as siroi,'n
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b;¡';he f¿rct that soiïe pJ-aces wliere'chere is a s?rarp contact

between iiicl¿,ay -l-iinesfcnes and, Beaverfoot dol-cs'i;one,s, iìre

i:lcl.,ay ilay grade Ia.tei'al fr¡, in a sncrt distance, tc
dol-cstcnes and ihere nray be a banC. of dol-os'cones l-00 to

200 Íeet below ti:e top cf the ir{cliay-which is overlain'rry

nonqal T,,lcäay I ine stone s . 'rïhere 200 'bo 300 fee b cf the

upperürosi L'lc1(ay are d.olcnritizecl the dolcniitization ì s irregular
and tl::.e::nost intense doloinitizai;icn does no'i; necessarilv

occur in tlle beds neares'b the Beaverfoot dclos bones 
"

,:est of the i'iine-lÍile fault a.t ì;he head of Ì'rine-iiiile

cree}: the ric:(ay varies f::oür its noL:nal limesì;one habit.
ilere tire uirpernos b blue liire s'i;one becÌs are cros secr b)t

dolomiti.zeð- gre¡r r'ronn-burror"¡ (t) tubes (see Figures 16

and ]17), lr centimeters lcng and 1 centimeter in diane ter,,

lviricLr anastomose a¡d al'e joined. 'rry snlall-er tubes. Tjre

iuÌ¡es ccnsist of a subhedral mosaic of Crclcmibe, (.01

::rillirneter.). Tire contact betlvee:a 'che tu'oes and iÌre calciì;e

matrix is usu-all¡r sharp i.-ut tÌ.rere rrtay be a smal_l- gradation

between the cìol-omite of the t',ibes and ihe calcite matrix"
This is under'lain by a seri_es of rired.iu¡r gre.ined-

cr-¡stalline sil-icified d-olostones,;;it]: intercrysi;alfine
cirert. The chert l-uirich is bfaclc on the fresh sLr-rface ancl

red- cn the weatherecl- suz'face has partly replaced the

dolcriri- be. Silicification a;oroeal"s to be relatecl to
C.o lomitizaticn in the }ïcl(ay.

This 'ìs underla.in by blue 1i_i:res'ûcnes with abundant
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Figure L5. Lenticu-lar I iraestone s}:orvi nE l-imes'úolle lonse s
tha-b rveather as d.epressicns in conÍ;r'ast to the
argill aceous lirrrestone inai;rj.x thai; stands in relief " Near
Ì;op of Unit lV, Iici'lay grollp: liih.ite ICIrig1-:.t niountain (çecl"
Surv. Canad-a photo ) ,

Figure 16 " rriilorm-liketr structures cn bed-cling pJ-a:ne of
blue linestone. The tu-bes ccns j-st of gre¡r dclcmite anC.
natrix is blLle liruestcne. ]iear ihe top cf the l;iciiay
grcu-p, north of Lairb Creei'; (maAnification x 1).
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vre11 íorüied- Yjcï'fo burr:c,;,¡ iir-bes¡ I ceatimeter lcng and- 2

rrill-imeters in dianeter, on bedd,inS irJ-ane s " Tl]e grey

t:ol-crtiieofi:heLu.besisi'rtediu:agrained-cr;"'sta-Ll-ineand

dense. li'ro¡n these cenì;ers ihe rcci,' grac'l-es frcn ool-cni te

lvith in'berci'¡rstal]-ine calclte to calcite wiiir ctis c::ete

d.olcnite euhed.ra. ,:',,lh.ere dclorriti zation h-as been intense

ninu-ie cnert blebs a-fe present in i;he tubes and ac jacerat

âreas" The tctal thic.taress represenbed by iiris secticn

is 2OO to 3OO feet and- these beds, lvi'l-nin var-vin3 disiances,

8racle laterall)¡ inì;o nci'nal li-i..nestcnes '
Soi:ie c.olostones e:;hibit i:le origi r-ral- l-imes'¡cne stru-ctu-re '

A specimen cf vrhiie dolcs'ccne rf ccurs with 'bho ucd.ular

siL:u-cture t¡rpical- of niany of tir.e lricKa;r linesl;ones. The

shaly partings and tne indiviCual carbonate nodules are

readi ly iis tingu.ishabl-e "

Faunas and. Qgrrelations
Evans (1932 tZ, pp. L26 to 13L) ,.'¡ho rüeasured and-

C,escriJ¡ed- b.ne t)æe l,îcÏ{ay secticn recognized1;ne follci'¿ing

B fcssil zones r,rhich range in e.ge froi-n iJpper Caiabrian io

flT¡a ov ovrrcr!J.

CÌrazy Zone 0 - ,¿lrípyx
Zone 7 - i'iegalasPis

Be elcna.n bo-'¡'rn

Lov¡er CrCLcvician

Diplograp l,us
Xenos i;egium

Zcne
i1,one

/-
U(

Zone
Zone
Zone

L
)
a
L.

0zarl,.i sPi -ra
iiaine 1'l a
S¡.-riphysurina

Upper Car,rbria,n Áone 1 - Dil¡.elocepha1u-s (griscoia)
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In 'bhe Canal- pr ais a.rea fossil-s .,uere ccllecied in ihe

!,î.cKa¿r f:rcn tre measureC sections ab lian:ra.l-ad-e and I'losccï'i

Creei<s anci l-0 cc'l lections l¡/ere made at var-i e¡1s l-ccaiions

t.hrcughout -bhe rrrap-area a.nd idei:tií1ed- b;r '!. r, Ìoltcn.

The fcssils colleci;eci at iLianrrala.d-e C::eel,; are 3

G.S"Cn Focta3e Li'bho-
Loc, bel-or,v lcgic Foss-'il Ccllect ï on
Cat " top t-Jnit

'lÍ23887 50, 6Ot IV Cr e.rkelIa nona 'r'v'alcott
Ecorthis (?) sFo
Hor¡lot oma sp "Raphistoma (?) sp"
I-.iystricurlrs (? ) sp o

Leiostegiu-m forn:osa liintze

4899 óot - |ot 1r,/ Lecanospira sp"
Ophileta sp. indet"
Raphistornina sÞ o

23902 lV Opirileì;a leo (;ial-cott )

23889 5BO'-6\Sr rV Eoor.tnis (?) sp"
Kainella ì:illingsi (iVal-cott )

23BSl+ 67t'' -rc6L1' lV Ecorthis ( ? ) sp.
Lingulell-a sp.
T:iys'bricu-ru-s sp o

Kaine ll-a n " sp o

2389L 693,-6ll' lV Eoorthls (?) sp"
i1-¡rs ¡t1 cU.ll-¡r.s sro q

Iíainell-a bil'l ingsi (l,Vatcott )

2389\ l-086 ' -fO!-9 t I11 S;rr:rph;rsçrj-na- spicate. rilricn
Xenostegiun sp.

23336 VØt -t357 t l-r Eoortiiís ( ? ) sp.
Blountia sp. cf Bn plana F,esser
B¡'nur:rie, cf" venu-sta Iìesser

2?iìqo 1?a2t 1l g-,¡l1¡þrrsììrina spicata LTlrich-)"./vL)/1pJr\t::J

23t338 t\73' 1l- Eoorthis (?) sp.
Lingulell-a sp u

Obofu-s sp o

tsIci-intia sp n

B;rrnu-nia cf . ver'Llr-sta tìesser
I1"l a.enuru.s cf " al bertensis

Resser.
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G 
" S . C. Fcof a:,re Litìro-
Loc" belol'; logic Fossil Col-leciîs¡¡
^^+ 

l---^ i-L-3,r-\:dt¡o {,JLì Jl-[rL

23-93 1ü3br I Briscoie sp, aÍf. 3"
ccl-orad-censi s (iielcott )

B. cf u s-inclai-r"ensis ilal-cott

23398 fB93 t I Briscoia sinct airensi s i':ialcctt

23897 20OC I I Briscoia cf. sincr airensis
!ua-lcott

23892 z)L,rj' I Eoorthis (?) sp"

4gB5 22BE I I Briscoia sinclai rensis r;ialcott

23882 433 t I Bris co j-a cf " sinclai reirsis'i;l¡al-cott

23830 2Lf7 3 r I Linguletla sp u

Briscoia sincl-airensis irialcctt
23883 Z6ll|-26531 I Obolu.s concen'bricus l[r.ich and

( loose ) Ccoper

23881 28\l t 1 CrinoioL colu:ünule
.::r'oorthis (?) sp"
Lingu-Ie 11a. sÞ 

"Blountie-lla sp" cf. B, alberia
Re s ser

Pterocephalina (?) sFu
Ta.enicepiialus ( ?) sF.

Briscoig sincl-aj-rensis l¡jalcott was first cbserved.

4OO feet above the J¡ase of the li{clria¡r and is Íoun<1 in
abu-ndance to 1039 feet a'oove the base. This .qeni'ls is
repcr"'r,ec1 b¡' iicrrvell ei al. (¡-gL,)y, p"991-) es being

c.ì:aracteri stic of the Briq goia zor\e of bhe Franccnian

stage, but as nc ot]:er faunas are rll"esent lvii;h the

Rriscoia of this area no definite faunaf zcí\e can be

esta.blished" Taenjcephalus. ( ? ) which occurs 26 feet
above 'i;Ìre j:ase is I is'ced by I-Iowef I âs indicative of
'r,ìre Conaspis zarre of i:he Franconian stage and. thereí'ore
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'bhe base of the i'lcria¡r rna;r be old-er than the Bnþ:sig zo'neø

i'',,¡lrile the deÍinit e zorre cannot be established the -i:asal

i,lcl''-a;r is of ¡ne jì'ranccnia-n stage, Zooe l- of E\ran.s is i¡el-l-

cl,efineä in Cana1 Flats b¡r the Íauna. BrÍscoía" r,talco'bt

(I92+, po Lf]) reported- Brisccie fron i,tre sâr.ie zor\e as

Svans fcund- Dikelocephalus ancL it is on i;his er¡idence

the basal- zone is correl-ated witl:. Zone l cf Evans"

fn th.e Canal- Flats area the faunas abcve the

Carnbrian are cnI;r Canerdian (Orclovician) in age" Acccrding

to Evans Sropë:_surrg marks ihe l¡ase of the Ord-ovic,iann

A collecticn with Cambrian trilobite €;enera Blountia and

Bl,nrunia occurs over and below SlnnL:hyj¡u.ri-na. Until the

age rånge of Eþunlig and Blmu-rnia are ncre fu-ll¡r knoç¡n

it i s Cifficul-t to locate acci-rrately the base cÍ the

ç¿n¿dian, hcwever tire base of ine CanaoÍan is at ]east

1100 feet belov¡ 'b.he top oi' i:he ÌricÏíay ErcLp,

C bher c oIIe ct ions, c 1.o se to bhe liarüralade Cre ek

section ere listed beIo.,v, s o that the Ordovician part of

the l,lci{ay in the Cana} Flats area can better be ccrrelated

it¡ith Evans I fau¡al- zcnes@

rl at 1lU.!)oUs

Loc. Cat 
"

-.t!-¡¡Q-Qji-é-)r {o

Locaiion Litj:olcgic
Tlnit

2300 feei, on bi'g. lase cÍ
2[oo from 7675 - Lnit rl
feet peak, three- (?)
F^---^!l^ - ---: I ^ -_i a: -J. U U-l' t,,L,iS illl- I(j l\ o r. o i:. o

of Rar'r Creek-Roaär
Creetrr pass @

Fossil-
Coll-ection

Lingu-Iepi s 'cf .
b enui line a.ü a
Fou-lson

S¡rnph¡; sltrina sj?.
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G.S.C u Locaiion Lithologic Fossil
Loc u Ca'b. l;nit Collection

,,liZ3B75 2000 íeet on brä" Top cÍ Lin6r,r--lel]¿ sp"
2li-oo f ro-; 7 67 5 LIni t tt äancrthj s cf .
fee t i:eair , 3/Li. putilla (;ialcctt )
nile ä"iii.E" oí Rarir Blountia sp" cfo Bo
Creek-Fìoarn CreeL; 1tlana F-esser
pass u lJser-tdoagnosi;u-s cf ,

canadens i s
( sirrin3s )

^^ô- ^ - /23U72 1b00 feet on brg" l"l1 Xenostegium sF,
2);Oo fi:om 1615
feet pealr, three-
fourth.s mile irj"li.E.
of P.am .Cree1,;-Roam
Creel'; pâs s o

4876 39OO feet on brg. 1l-1 ( ? ) Ecorthis ( ? ) sp 
"Oo frcm the Sharp Lingulepis sp" aff.

Tocth. L. tenu-ilneata
Pcu-ls on

F,ell-efontia nonius
'',r'alco t t

SlrnPir¡rs¿rina cf.
spicat a 'iia.lccbt

Trigonocerca sp,
Xenostegiurn sF.
lilereites or

Trilo'bite track

23379 L3,7OO !Ê"t on 11 (? ) S¡rrii:hysurina'Ì:rg 
" 15C" fror:r s1:icata LTlrich

i-,it. Glenn

23870 iT. shore Alces Lal,;e About Crinoid" stem
ap]rrox " L75 feet L25 feet
frcn E" end., below iop

o f i:,ici(ay

4ü69 It " shore A I ces Top 20 lriichelÍncceras sp "Lalie apprcx, 250 feet of Calliops spo
f e et fron .Û " enci " I,;ciia-¡r qroup

23811 2800 feet cn brg. Eocrthis (?) sp.
34o frorn E, end Ecculi-cnphalas spe
cf Tlhite Sv,¡an Lal,;e Tr.ilobite fragrnents

23877 liu banl< Lussier Ro Eccrthis (?) sp,
75CtO feet I'1. of S¡";nphysu-rina cf "rq.ain Creek spicata lrialcoti

õ. cf. ''ivalcotta
F,ind"le

Cbolus sFo



G"S.C" Lccation
Loco Ca'L 

"

,,t,+23900 TS)Q f'eet on brg.
22A' fr'cin ;;-t "
Glenn

55"

Litl:clcgic Fcssil
TJnit Ccll eciion

Ophite sp, ind.et"
Iìhaphi s t ornina sp .

i-ncie t 
"Trilobite cepnal on

and_ pygidiiun

A co-rrtpariscn of the faunas a-i ir,iarüralade Creek, anci in
tlr.e aC jacent areas, ',vi th tìre f aunas as in õvans I area

skrol¡s that in the map a,l?ee d-i scr-rssed here no Chazy faunas

are ¡:resent ancitirat tirere is little evidence for zones

5 ancl 6 of E.¡ans" Xenost_igiu¡n is cliaracteristic of zole

5 of Evans, ancJ, in the Canat irfats erea it i-s associatecl

.,¡ith Slmpn]¡sur:ila o" occul's wiiirorrt cther genera. i,o

fau¡a associated_ lvith ihe l{enoster,liuir zone or the

Oza.rkospira zcr\e bel-orr¡¡ ivere founci in the L'iciia;' of ihe

canal Frats erea, therefore it can be assr,r-med 'bl:at zones

l¡- and ! are not present in the canal trl-ats areae .rividence

exists for ihe l{ainolla zo!1e: âs abundant ì(ainetla ar:d"

äystricun-rs specÍmens, rr¿jrich are clraracterj_stic oÍ zcÍ\e

3, are present in the Ncl{a¡r.

At i"ioscov¿ creek in the nortirea.st corner of the rnap-area,

the follor+ing fossils \¡Jere ccllected froär Lniit tV of the ir.cäay:

G . S . C . ii'ooi age be'l ow ¡'os sil
Loc, Cat" top Collecticn

1t'a3901, 100 | lircheortl:is cf " occ-i d-ens tilrictr
ancl Cooper

Leiostegium ¡nanitouense liaicott
SyntrophÍna sp.
Opnil-eta cf . lec (Tualco'ut )
I'I;rrs ti:i cu.ilus ( ? ) sp .
S;-i:rphysu::ina spi cata LIi:rich

li-anorthis cf, putilla laeviuscu_l_a
(lïaIcoi;t )

239or ¡6c, t

23905 JrO2 I+/-
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G.S "C " Fccte.ge belov,¡ l,ossil

7^^ 
^^Llcc u Ueï o tcp Coll eciion

li^^^^rit'23395 580 t iranor"thi s sp n incìe t ,
23903 6tot - 6zo r rr.rc]:aeorilris cf . occi dens l;l-rich

aüC. Cocper
Ophilei;a cf " I ec (italco bt )
?r'otopl-j-crnercps cf . su_percit iosa

irrO S S

4896 g(,0, Ophileta spu incÌet"
Raphi stonina sp . indret .

In 'i,his ar.ee., ås at iriar.i:ielade Creei<, the foss j ls
inciicate 'lne iia,iirell-a zone for the upper part of ihe

liicila;r in the Canal Fl ai; s area o

Protopf icirie'or:s cf . surærcir-iosia i s ]istec b;r

Ross (t95t, p'29) as occuring at the base cf zorre F oí bhe

Garden Cii,;r for4ation which is equivalent to tle
Beel';nantor.Jn" c'i;her Beekilanto.,rrrn faunas are pr.ese:it in üre

iìicIia¡r at canal Fl-ats but none of il:en are iviihin ilre
rSeeknantown as definecl by lvans 

"

From the above it is obvi ou_s that the âge limii s of
ti:e llrcäay group Ín the canal Flats area are Ír,om medial_

Ütpper Caitb::i an tc Canadian (0rcìcvician),

riíalker (t926, p.23) mapired a seL:ies of Upper cai:ibrian
anc louver Ord-ovician rocl,;s as equi r¡alent tc i_he Goci.s i r
f crrnaiion. This ccrï'elati on i;ii tÌ: the G.oodsir v¡as rnad,e

over: a gap cf I¡-o üri1es along strike of the forr.-¡raiion.

Evans (r932 A2' p.131) i''ias unable to prove cLefini-tely
iuhetirer cr not the iricä¿y is tc be correl_ated, wii;h the
ücccÌsir to the ncrib, but cloes correl-ate the coo,i_sir cf
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the ;,'inii-o::iaere a:r'ea ¡r¿ith the llcKay 31'cL1p of the B::-isco

F.ange. ',,falcott (1928: pp, 232 to 237) oì:jects to this

ccrrelation fron the riiini-ermere area tc tile Goodsir cn

i'cu::t Gcodsir. ilis objections are,oaril;¡ baseci- on Ía-rural

ev-idence , ancì irva.ns (lg3Z trZ, p.131) states tha'ü these

faunal- ob je ctions are justif ied, bu-t is ho 'n'ever of th.e

opinion tliat tire Ci'cod-sir as a ser-ì es i s tc l¡e ccrrelated

,,vi'bir ihe i'iclia;¡ grcu-p, aùr'riti,in3 i,haì; ce::tain mernbers

(forii.iaiions) present in one range rra¡r \:Iel-1 be a1¡sent in tl:e

other" In view cí ihis conflicting evidence the writez'

useil -b]re ilane ìIciía;r group r'ather ihan GooCsi¡: fcri'nation

for the LTpper Cembrian-lower Crclcvician strata in the Canal-

Irlat s a?ea "

Ilenderson (tg5S, p,33) ccrrelates 'i;ho se rocl<s ',vi'bh

ihe iicTiay group of Errans but the fau.¡:al- e.¡idence fo:: sucir

a correlation is pocre The Upper Ca,rrbrian, cnl)-s of blle

I'icï(ay is present at Sabine l;,oi-rntain and- this was foi-rnd to

contain a fau.na equivalent in age tc 'l,he Prosau.l!!.-q su-b-zono

of the Franccnian" The age of Ll:e basal lilcl(ay' in the

Stanfcrd- anC l1r-r,S,rres ìange (Cana1 l.'lats ar:ea) is sir'nil-ar,

Iraunal- ev,Ldence is IJocr for deterrnination of en Lr"pirer a3e

lirnit of the liclla¡' in the Stanfo::d F.ange"

In ccnclusion tirero is a belt oÍ llTcKay that ex'bends

ncrth from t.lre llu-ghes Range in Canal Flais io the 3i:iscc

and fan llorne ?anges" The base oÍ i,he i{cKa;i !s äred-ial-

lipçer Canbrian in a¿eo The ulltler a.re l-ir:rit of t?:e i..ciiay
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is nedial Lcwer Ordo¡¡ic-'ian in the Cana-r ,rlats arear the

S'b anf o rd- Ila,nge , ancr. ;,iindeL:i:re r.e e.re a but in the Bri s co and,

Van I'l-ci:ne Langes the upireu age liilit is Chazyen.

L'' tltrR ;:li'j'D ii{rDÐTE 0tlDJYICI:\1,I

fnÌTi:_¡ /tT :Ìl^.: \41-ì,ìTì \ rlt
J- r!J :.--. IJ!]::Ur*-l-A ùlli-i1¡

fntrcäu-ct icn

The G-l-enogl e shales occlipir a i:csition betr,¡een the

licäay grcu,p and the ifonah su-artzite" TLre shal-es al,e

correlative uitn the cilencgle sÌrales of BurlÍng (t9zz,
p"256) " The Glenogle ccirs-i sts of a serj es of black,
i'¿ell- l¡edded gra.¡:toiitic shares of upi:er Deepkill a.€ieo

iitnc ¿g-gg

Tr'rc Glenogre sect-i ons \relre rneasurec ancl bhe l_itholcg;,

is similar in both areas, The for¡raticn consists of a seri es

of 'trell bedded :itassive bl ack strales; larlinated. black sr.tales;

sha'les',,¡ith lj-.r:nes'ùcne concretions (see irìjg-u_re 18); limy
blacli s.hale s; siral es wiih ¡nincr linrestcne brecc-T a interr:ed.s ;

sirales lvitl: ürarcasite ccnci'etions; anc.ì s11b¡r sira'l es -r,¡ith
c,uartz-ose silbstcne interbed.s" The laininations in,¡ire
shales are due tc r,lhi Ns, silÌ, s-ïze, ciuar.tz laininae one

sixteenth.cf âri'Ì inch thick and laürinae consis'cing cf
ç,'hite calc'i te. Laninae bencì beneath ancl above 'ûÌre

li,nestone ccncre bions and. pas s thrcugh the concr.etions u

The sir.ales cften ar.e veri¡ lirny and in places partly
apl:roach an argirl-a-ceous lirnestone in collposi'bioir,
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FÍgure fT " Etc}:ed surface shoi,,ring lllvcrin*li kerr siructures,
The light grey tubes ccnsist cí dcl-cmite and the da.rker
rnatrì>: ccnsisi;s cf fine grained_ cal cite. Idear the top of
tne lÍeKay group, north cf Lamb Creelc (magniÍication :c l).

Figure l-8. Lirnestone I enses in lim;- sl.¡,.'re, Gl-enogle
measu-red section, -i',LiÌ;e í*right l\iou.ni;ain (C.eol_" Surv"
Canad-a pÌ:otc ) .
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Tirey are rnore lim;r ai l'.l.oscow Cree.t< esíresi¿l I Jr close tc the

i;,cKa;1ir,resiones ancl- are sil-tr, ic¡ards tire'ücp -,'¡it¡r scl:te

siltstone l:eds cccu.r-i n.g l:enea j;Ì-L tl:e '.';¡onah ,quart ztte. This

fcr¡nation is fcssil-iferou.s tlrz'cu-i¡lroir,i "

Faima end Correlation

The Glencgle shale is the narlle propcsed b¡i tsur-ring

(tgZZ, p"256) for a successicn of graci;clitic shales,

Deep1,ri1l ancl i'Iormansl,,ill in aße o Tbis t¡rpe sectÍon is neãr

Go'l d-en¡ ts. C. íal L;er (t926, Þ " 
24) correlai;ed- the graptolite

shales of th.e jiinderner.e area r.¿i'bh tire Gl-enogle sitales of

.Bu.rling, The Normanskill elernent l.,/as noi presen'l; in Ì;he

ri¡indernere âl:ee, Evairs (t9321,, þ,L35 ) conf:Lrred ï/alL;erts

correlation. 'llhe nor''ûherif port j-on of lìvans t map-ar.ea

ccntained. llo::r:ranskill- elernents. äend-erson (tg5l, p "\2)
was able to ccrrelate the Glenc¡1le of ihe scu.ther:n S'can_icrd

P,.ange i¡ith the :riinderrnere area. Cn1¡r tirree Deep,lill

zonç s are pre seni in ii:e Glenog1e , RueCrenle.nll ( 191¡7 ,

1lp. 1OO to 106) gives a tirorou.gtr discussion of iire grapi;oiites

in the ,Q.ock-v h'iountains i"'¡ith special reference io -l-Ìre

Clle nog le s ]rale e ,

Two secti-ons cf Glenogle were measured l',¡ithin ttre

Cana-L Flats map-areae Exì;ensive fossil collectj-ons riere

rnade in each secticn at"rd identified by T" E" ìol'bon,

z\ sec bion flii fee i; thic].; iva,s rneasured on i,Ìre west

face of ï,¡'hite üiri¿hi iriountainu Tire fol--ì cwing cc1le ct i ons

,Jere obtained:
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23929 97'

2?O?( tô( (r¿) 7 )2 L'J) ø -)

23927 l-l-B '

23925 r53l

23922 191.5r -ZZO t Ði1:l ograptu.s sp@
3¿

4936

',',:23930 Lt3 t - 53 ' Lin;3u1a sF 
"

taô?'7 Cz tL)/)t )l

G. S. C . Foo'tage a,i¡ove
ï'cco base of the
Cai " GIencgle sir.ale

49311 27 3 |

.>¡aol- 1r'o I. )t/é-w )2y '

Fcss-j I Colleci;ion

Didy-rnograptu-s cf , nitidu,s l-ia11
Isogralctus v¡alcct t orum P.u-ede::lann-/.\!ari3u_La sþ. I rn lrne si,orle J

Dict-;nr:ograpir-rs n'ì cho l-soni planu-s
illes a.nd rJTood

Phyllcgraptus (?) spo

Is ograptus walcottori;-rn Ruedelnann

Carô.iograptus cf . foliur'n R.uede-rnann
Is ograptu.s rvalcott orum Rii-ed.ernann
cf" LeptogL:aptu"s flaccidus (naff)
Ph¡rllograP'cus sP.
P, ilicifolius Ha]I

Cardicgraptus angusiifcliu.s
Ri-red.ernann

I s o gr ai: t us vra. l-c o t'1, o ruin Rue de¡:i ¿i:li1

Glossograptus horridus Ruedeärann
Isograptus r,i¡al-lcottcrurir Ruedemann
Phyllog;raptu-s cf , angustiÍcl-iu-s

¡iaIl
Trigonograptu,s insifomrj-s Iì¡1l-

Diplograptus sp "Glossograptus cf" ciliatir.s Eitmrcns
Leptograptus flaccidus (Haff)
L, cf " logani pertenuis Ruederaann
Phyllograptus stl @

Po cf. arrgustifoliu.s Hal-l

Cl irnacogral:tus sp u

Las Í cgraptus e chi natus Rueciei"rrann
Lu echinatu.s major Iìuedernann
Tetragraptus sp"
T. pendens Ell-e s

Cli-naco¡::aptus Spn inCet,
Did¡zacgraptus sp,
D" cf" spinosu-s Ru-edeürann
Glcssograptus sll"
Lasiograp'bus sp.
1,. inuti li s (l-af f )
Loganogra;ctu-s logani pertunuis

F'uedenann
Fhyllograptus cf " ilicifoliu-s ïiall_

)1ô>I Ll,-L ) './ uLl- +-r¡l t
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Anctirer section ',ras rûeasureC alon¡ the nortn ridge

cÍ iioscc,/t Creek, Tl:is secticn vas l-l-03 feet thicL; a-nd

]rielded tlie foll-oi'¿ing coll e ction ¡

G"S.C" Footage above
T,oc, arìritrary con-
Cat. taci in l.tcKay- Fossi'l Cc-]-lection

Glenogle trans-
ition beds

'1f2393L LÛ3t Diclp:rog::apir-rs cr n nicholsoni
pfanu-s Elles and T;iood

Isograptus vralccti,orun Rued-eiilann
Phyllograptus cÍ. uttg*:lifol-ius

T]¿i.L I

23928

.l1tt1ô.)1 )c- 5t 6,

23933 860 r - B6f t Cl-inacograptus sp o

Dici;-rr'..cgraptu-s cf " euoclcs Lapwortle
Is ograptus rvalcottoru:n Ruedeman:r

Card-icgraptus folilm Ruedemann
Isograptus cf. cad.uceus (satter')
I u r,val-cottc::u;n Ruedemann

Clonograi:'bus sp. cf" Cu flexilis
iiall

G-l-o s s ograptus horrid.i,rs Ru-e deinairn

Clilnacograptus cf. antiquus Lapt,lor
Did;irnograPtu-s sP ø

Do cf. nichol soni Lapwortn
Diplograpti-r.s sF"
Gl-o s sograp'i;u-s hcrridus Ruedernann
Lassiograptus echina'bu.s R.ued.eirann
L* echinaius rnajor Ruederrlalln
Trigonograirtus ensiformis (l+af f )

Clirnacograpius sp n

Isogral:'Li-rs cad.uceus arntatLr-s
Ru-edeirrann

LasiograpÌ;us cf u ecl:.-i natus raa jor
Ru-ed-errrann

Climacograptus sp.
Didy:nograptus sp.
Gl-osscgraptus horridus Ruede¡rarrn
Lasiogr.api,urs cf. inu'i;ilis (Aaff)

J¡BL¡ '

2?O1C) loo l

23920 OJrl I
/ -f-

23918 A lol¡l- t
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1!Ar1uoUovø
Loc"
ñ-+UAU6

Fcctage abcve
arbitrar';r con-
tact in ii,,'icKay-
G-r enogle trans-
i'¡ion beds

trossil Col-lection

ífz3gLE 1ro2 r - 1loJ r Cl iinacog:raptus sp o

Did.yøograptu s sF .
Dipl cgrap bus gladius F,ueCernann
Glosscgra-ptus horr"id-us P,ueclerrann
Clirnacograptus antio,u_u-s Lapwcrth
Diplcgraptu-s sp,
Las i ograptu-s echinatus najcr

RueCienann
Thanmcgralrtus sp u

In both sections the graptcliies are of u_pper

Deeplii11 age a.nd correlated r,¡ith the three Deeplci-ìl

zor\es es'bablished_ in the i;JÍndez.riiere area, and" th_e

P-'eaverfcot and Bris co Ranges . tTor.manskil-r e l_ernent s are

lack.ing also at canal Fle.ts" rn ttre LÏcscow c::ee-t section
upper Deepkill graptol-ites arô present 'imüreclia-bely belcw

iire \¡lonah quartzj-].e. At t,-ihiie ïûright ji,Iou:r.bain there is
a garo of cnly 7 leeL between the u-pperrnosi occurei-r.ce of
Deeirlrill grap'bolites and tlie üonah q.uart zíie, rt is
evident that the yo'ungest age is uppermost Deei:Iril]"

fnrclmess gn¿ n:=¡tri¡
Twc sections of the Glenogle vrere ineasured. in the

canal- Flats map-area.. A sectÍon cf sirale, \56 fee.b thick,
lras measured on the rvesì; face of 'vïhite Itright lticuntain;
2000 feet dÍstant on a bearing of lgoo frcrn i,úrite f.,niglrt

peak. A secti-on was neasLrred. along tlie nor.th rid.ge of
irÍoscor¡v creel<. This secticn y¡as lloo feet thÍcl¡.. The

cl.lenogle Ì;]ricl<ens to the no::il:east in the cverilrrust
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irortion of ihe litao-areee

The Glenogle snales are restricted_ tc the erea of
sediinentation east of bhe i{ine-l,iile faul-i. These roclrs

overlie i;he i;icziay group i¡ith conícrmity and ther.e i s sligtrt
gradaticn in lithclcgy bet',veen the iricKay limestones and

the til-enogre shale o The change in rithologic aspect is
abrupt be'bween the shates ancì. overl;rj-ng ,;onah c1u-ari zite
( see Figu-re 19 ) .

'r të-:tQi{ll åLA Rr¿I r q.

InU:cdr-rctign

The ìïonah qu-art zite o ccu-pie s a stratigraphi c I.;os iti cn

beiivee:n the CllencgIe shat es and the Beave.rfcot-Rrisco

formation' The c.uart zíLes are ccr"relative rvith ii/onah

quartzites ivhich ,;Tafcctt (l-gzLy, p"[g) named at tjre north
end cf t]:e stanford Range " The forrnaiion consists of clean
white c¡uart zites ancì sanclstone s,

Li tholcg:y

Tr'¿c sections \rvere measu.recl in tI:e cane_] i¡l ats area,
at il,l'rite Tiright I{ou-rete,in crcse to tire l,,eaverfoot measu:.ed.

seciion and at lrioscor,v Cz'eelt,

0n the west face of rit:irite irnight Ì1cu_rrtain the rjionah

varies in character, rt is a cu"art zi-l-e i n scine praces and_

gra,cLes to a fr'lai:,le sand-stone in othe-,: places. The iïcnah

consists of round-eC." equ-igranu.lar quartz grai ns , ( "5 ::rrilli¡re¡ez.s )
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r,'¡hich l:.ave been recr;rslaitized- (see 1i'-i gu-r'e 21) to ío::m

excel-l-en'c q'-tartz cr;¡sla-l-s, u l. to "l ;.ij-ll-irneters in length

along the C a;'ri s " Both lhe sa¡rd stone anC the quartzite

have been recr)¡stallizeci Ín si tu-" Tne sar:.cl-stones a,.r:e

fría.bl-e ai:d- pcrcu.s r¡¡-ith irregular pa.tclr-es of riiore

consolid,ated qurariz i te " Some int::oducec limonite is
present in the porou.s sandstone but as a lule the f oriia.ti on

is pltre. rlOrganic fcr.rnsfr(see FiEure 20) are present on

ihe weath-ered su-rface.

The Ltpper.¡rrost ',,,¡onah consisi,s oî 9 "5 feet of a verlr

erena,ceolr-s dol-ornite ivhich graces into nor.inal Beaverfoct

d"olostones" Th.i-s Lransition zcr\e ccn1,ained Rich:.rond fossil-s

su-ch as branching bryozoans and ëg_þ€gra-.

LithologicaJ-ly the f ornatic:r ai 1.,{oscor.¡ C.r:eelr is
s''Ìrrrilaz' to tile fcrl:iaiicn at ';hite ]irniglrt Ìiror-r:rta-in" The

trans it ion zorre 'be br'veen i;he ,i;'onair ano' the Be aver.foo'b i s

not as i¡,¡ell cefined- here and is marked by sofle shaie

interbed.s as i:¡efl as âreneceous d"ol-ostones"

rross-ì ls are not present in ilris f orinat îon a.t tÍcscow

creel.r" The o,u.ertzite wherever present in tne ríap-areae

laclrs fossil-s and i;he onl¡r occu-rence oí fossi ls is tvithin
tlre tra.nsition zorre ancl here tire;r ¿¡6 also scarce o

Thi s]¡nsss and DistributÍcn

The Ì,,'oneh quart zit,e ai

cf 39 Íeet of clue,rtzite a_nd

:;hiie I'night lricuntain consists

sand-stcne and is oveL:l-ain b;r
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Figure l-9" Glenogle-i;{onah ccntact aù,'i',¡:ite K:rigiri
I'u1oüntain" fne Glenogle forms the c1azrl¡er col-cred-, rubbl;r
base anô, bhe 'wonah forras 'bhe ïlassive }ight colored- cliff-s
above. The o.¡erhang is the base of ihe iÑonah. llcte nan
stand.ing near contaõt (Geo1. Surv" Canad-a phcto) .

Figure 20, C

quartzite at
(Geci. S'-rrtr.

ircul ar structlrres (organic?) in the Wonah
the ]:''iirite I',rriEht l'lcuntain measu::eC se ci;icn
Canad.a photo).
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l-1 feet cf ;';ona.l:-Beaverfcot tra.nsit-i cn arenacecu,s Col-c stone "

The îonah has a sJ-ig,htl;r vari able thiciiness a,t lhite ;',ni ohj;

jriountaino

A sectiort cf ':Jor-rajr 
'l4riarizite was ineasu.red along the

norih ridge at ivloscol{ Cree}<n li.'he section is muc}r thicl.;er

than at \Ihite tftright l,'iountain" It is 292 feet thi ck. Tire

formation thicl<ens to the northeast in the overthr.lrst ;¡ortion
of the rnap-areae

rn flee canal Flat-q area the iii'onah ciuar.tzite is expcsed-

east of th.e I'{ine-tii1e fau.lt lyhere it is cverlajn conforrna.bl;r

by the Beaverfcoì;-Drisco foräration and und-errerin, with no

d.isccrdance in atti'u'.-rd-es, by the Glenogle shales (see

Figr-r.re 19 ) "

Fauna-s and Correlatioir

ITalcott (t924, p,Ll-9) assignecr tire nane ,;onah quart zite
to a rvhite, unfossiliferou.s ciu-ari zlte v¿hich or¡er'l ies the

Glenogl-e shales cn Sinclair lliou-n.i;a.in,

rn the cana.l Flat s area the stratigraphÍc posiiion
of this foriltation cer'L be de Le::üiÍned,, atthough faunal evid.ence

is poor. The loi'ier age cÍ ihis for.matj-on inurst be chazy

becaltse the und.erirring iilencgle ccnta-ins upperî;tos'b Deepl.;ill

grapf cl ii,e s " The c-,rez'l¡ripg f cr.rne,ticn, 3eai,'erfoot foruration,

is of Ri-clmond" age" The age of the ï[onah c;uartzi.te is
soi:re'¡,¡he::e in the. range of iiliddle to up1:er ordovician" The

presence of j:ranciring bryozoairs and- I--i-elopcra in the upperrnost
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transition be cls of the ii.onah confi-rrts en -tipper Crdcvlcian

age o

This stratigrai:hic posit i on is 'bhe saiìie âs deter.¡linecl-

Ì;o the nor"iir by Ijenderson (1953). In ihe îind_elrilere a,t:eàe

lvalker (t926, p.-31) al-so concl-u-ded. thab ihe I'jonah vras at

i;ire sarîe stratigraphic posi'bion l:u-t be-Lieveclthe beds io
be younrjer than CTtazy. Fossil_s \'nere not p::esent in the

i,tonah in t}:ese areas o Furtl:er north, tfvans, d-eter:inined.

sllarse marine fossils (cr.inoid" stems). i:r¡alker and. I-Iend.erscn

both staied" thaL although no discor"dance in attitudes Ì:ei-ween

'¡he iionah anc Glenogle is er¡ident the ii,íonâ].r. r,esì;s on il-iffereni
parts of the cilenogle in d-ifferent areas ind.icating a

di s c cnf ormit¡r o

SiPPlllR OilDOVICjJiif AirrD lilllD-l,E SILIIRIAI'T

BEÄVJ]NFO OT. BIìI S C O iIOTìi,iAT IOÌiiS

fntrod-uction

A complete section of the Beaverfoot-Erisco Íorära.tions

is not i:resent in the canal Fl-ats aree. Tire Beaverfoot

consi.sts cf a series of cliff forrninge jrassi ve, light to
d"arj,; grey dolostcnes (see Jligure 22) ,,.¡ith ninor 1irrre sicne
phases and interbed.cied- qr-rar.tzites. The Br-ì sco consi sts of
a series of interbed-ded c1u-a.r'tzites, fossiliferous bl-acL;

shal-es and- nassive dolostones "

The forrrration is correlative r¡i'i;h Beaverfoct fcrriration
of Burling (tgZZ, tro \EZl wtrich is of Crd"ovic-i_an âBe,
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Figure 2I. Yvonair sÐ.nd grains shox.¡ing authigenic overl-a)rs.
Blaclc ritns nal:ll outline cf original sand grains. Fi:crn the
'L¡ih.ite T',night lrlounta:r"-n neasured seciicn (nagnification x 1)
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trigure 22 " ilie asi-r"r.e C se ct icns
The massive roc}:s capping tne
B:'iscc anC ì¡;onah e.t ihe base.
::ocl¡;s are the Glencgle and- th-e
a,cpareni'i y ccnfor¡rable (Gec1,

at White r'i:ight Lfcu-ntain.
riC-ge are the lJeave::foot-
The I ess r,¡e1l exposed
lllclíay " All- contact s are

Surv. C¿.naae, pì.rcio) .
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l,o',.çever :ialcoit (J92Lt-, p"!1) ÍoL;.tC the u-Itpcr. pa:'t cf the

forirraticn to contain â Sil-urÍan fau-na. ,:e assignecì- iite

naiite llrisco fcrrna'ì;i on t o tlie Sl-l-urien el-enient but becau.se

it i s i;npcssible to o-ivide tlne trc f or.rriations litÌ:ol oí-lcal-ly

the;' h¿ive a'l wajls bee:r iüapped as one, the Beai,'er.íoct -g¡:is co

Ícr.matì ons. Ir-r tl:e Canal F1ats erea ancl l"o the north bhe

Beavez'fcot-Brisco f crrna.ti ons overlie the 'ir¡onah au-ar.t z'i Le,

!i!@
1'¡.vo s ect ions of the basal Beaverf oot -Bri sco rj'/ere

riieâsu-rec1 east of 'Lne lriine-Iiile fauli; on';i;hi-te irnight

iiicuntain" 0n1y a fer,¡ hund-red f eei \.vere ineasurecl beca.us e

a coi-"q:lete section v'¡as not avai la.b1e. Seci-i cns were

measurecL in the cÌcrcstone and limestone pì:rases of tl:e

Beaverfoot for pu-rposes of contrasiing the rithorcgic
di fferenco s e

A dolostone secti on was measured. as a coniinuaiion
cf -¡reasu-.recl- Glei:cgle and liíona.h formations. The base of
tl:e Beaverfooi seciion is 1700 feet on a. bearing of
L92o frorn iJhite änight peak, ;ippro,ximately IJJ- feet cf
sec bion rEas nreasu::edo

Th.e rleaverfcot is conposed of a series cf Þoorly
bedded dolostones dar¿ gre¡r to buff on the v¡eathered su.rface

anO- ligirt to da::k gre)¡ on ihe fresl: surface ancl in bed_s

.t to 3 feet thicl;"
^ôiire lrasal 2ó .íeet of the ,?eaverfcoi consisùs of
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irless-Ì ve fossil-i fe¡'cu-s ccarsel¡r grained cr:¡stal-l-ine dolornite
t-,J.\( 

" I bo ,5 nil liileters ) ,i;ith soite coarse grâined cl,ol cillite

euhed-r'a e.s replace.,nenis -în a finer rrlatril;. 'i'l'tis gra.ctes

shar.i:ly in'to Û feet cf bl-ue l-imestcne which has an

ancstoinosinE; series of shaly par¡ings i.¡hich gives the

l-inlestone a nodul-ar stt'u-ctu-re " The 1i:rrie s-bone nodules

are I inch long, The limesione grades lateralfy into

dolostcnes oÍ sÍnil¿.r structure and ver.bicall y into 12

feet of dolostone sii'nil-a.r in Li.tholcgy'ûo'bne'basal

dolostcne. The fossil-s in the basa.l 2¡ feet are

ccmpleiely dolct:iit izeð. (see I'rì iJure 23) and some cei:halcpods

are very coarse gr.ained cr;rstalT ine tcward tÌre center.

almost iLrusy in texture and structuire.

The dolostone is overl_ain by 21 feet cf cuar.tzose

si'l istone (see irigure Z)tl irhich reseinbles clolostcne on

'Lhe wea'bjrer:ed surface l¡ecau-se of its crange buff colcru

The si-l-ts'bone has excel-lent Iaürinaiicns clue to cross-becÌd"ing,

on a sca}e of several cer-itìmetors, The laminae consist of
quartz grains ( "05 to ,I äii1-lirrre ter") in dianeier, we t 1

rcu-nd-ed, alternating i¡¡ith clol-oärite euhedra, ( .1 inill-irneter) ¡

l:¡hicir con-bain abuncÌant detrital quartz grains " Thj s rock

iras been recrlrstallized- sc ihat the qu_artz graln la.rninae

a.re noví cemenied by quartz ancl- some grains exh:-bit a.r-rthigenic

overlays ani, r-urCulatcr¡r e;itinction" The qu_arbz l_aminae

iveatl:er in relief.

Tlre siltstone is over.l-a.in.ay 27 feet of fcssitifo:cctis,
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tri¡4ure 23 " Eiched surface of partiatly dclorni'oized
Beaverfoot limestone. The lighter colored cr¡lstal line
dolomiie has T.'eplaced the corals a-nd pcrtions cf the
natrix. The dark colored mâtrix xonsists of oi:iginal-
finer graìnecl calciie" l¡r'orr the seetion at '¡''.jhite ínight

I . ^. - \l{ou-,rtain (magnificaiion x 1) "

Figure 2\. Etc]:eú s:t'Íace shov;ing Beave rfcci linestone
rvith cross-beclded laminae cf fine qtartz sand." The sand,
lvhich is i-ight cclo¡'ed. and fcrms mosi of tire m.ìneral j.n
tl:is s,oecimen, avereges ioss than .1 jn-it. in diarreter,
and has au-thigeni-c overlays. The nâtrix which is darl<er'
col oreci. consists of cal-e-i be " trr'orn bhe secticn ai t"íhite
I?ri;ht licu::ts.in (nagnificaticn x f-).
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Bre)'.s coallse grained d,olostoneo The fcssils aj:e rep-lassCL

by ver'¡' coar=se gra ï ned crys Lal-line äol-omite " Intercrystalline
cal-cite is present in s¡rall a¡:ou¡.ts " The rociç has ürincr

;oatcl:es (f tc 2 mt J-lÍ:nete rs ), of r,¿hj- t e drusy dolornite virich

v'¡hen conbined with tne grey dolcmite of the ¡n¿Ltri:< gives

the rock a slightly- patchy appe acÐl\ce. Detrital s ilt size

ç¡i-rartz -i s ;oresent in srrlall a::noun'i;s"

This is over'l-ain by 110 feet of blue tc bu-ff weathering

dolostone ( "l- mil-lii-neter) with patches of argilt aceous

irnpurities, Tne rock is fairly uniÍor¡r in tex'cure r,vith

minor patches of rncre crystalline dclomite ih.rou.ghout.

secondary veinlets cf dolornite, .l lrill-irúe-ber bhiclr, ccc.ur

Ì;hrou-gl: the rock and- minor limonitic argillaceous partj_ngs

are also presento

This is overraÍn Ín turn. by LZ5 feet of right to dark

6rey dolos'bone poorì-y beclded ¡rvith several tintrafor¡-rational

conglorrerates r, and is I itholcgically siiailar to ihe

uncLer'l¡rÍng dolostones " Tiris rock t¡r-pe is actually the

remnant oí a l-imesione ini;rafcrmai,icnal- conglorrre::ate which

has been d-c]omi tizecì. 1'he original te;riure ha.s been

obliteratei. aircl the o'urtrine of il:e ccngronerate pe'bìrles

âre preserved by lirncnitic rinrs" The texture oÍ ilre rccl,;

is equ,igranular, iued--ì u-ro grained- cry-stalline witrr laminat j-ons

'5 centimete¡'s 'i;hicl<, coär-0osec cf coarse gra ìned. cr]¡s.bat line e

(.5 to l nil-li¡neter) i',¡hite dolcnite at z to 3 ceniimeters
interval-s " ilhere the se r¿l¡rina,e alîe thici'; i,hey- are dr.usy

in structure and porou-s" Ii,iinute cirert blebs are presenÌ;
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in iirese la:ninae " This roch is slighLtl;,- a::311laceous i:¡ith

e few argi l-lacecu.s i:ar''bings"

üc f',ri'tl:er secti cn vas neas'urred. al¡ove this hor.i zc-J1ro

trr'omthe end of the jtieasurec'i pcrt-icn'bo the peack cf lrl:ite
ì

K';night i:iou*nbâin, a tiriclmess or 8oo feet sir.a.ti graphicall-y,

the Beaverfoot-Rr-i scc fcrrnation consists of i-nassi ve to well
bedcleC, greJ'ii.o1os'i;cnes sii:ri1ar. in litholog;, to the rcck

t¡rpes c:LScilssed abot¡e " Fossils were not obseri¡ecl. above the

lneasured- portion of 1,he tseaverfcct ai y,hite I{night iliounta.in"

Cross-becided. q.r-rartzite inierbeds ¡ 30 feei tirick aaci s irnil ar
in liLhology .bc the rionah eu.artzttes i-,¡ere observeci 6ooo

feet east-nortit-ea.st froL:rr 1'Írite Lnlght peal,r. Th.e íorrlati o¡,
hovever, is essen-bial1¡' ¿ d-ol-cstone where obsei:ved- in the

Canal Flats areao

:r secf ion of basal Beaverfoot ïúes measLired- r2oo feet
nc::th along strilee frcm the previolrsl;r clescrÍbecl sect-î cn"

This secticn consisis of a l-imestone lens: soveral_ hu:rclred.

feet in length along strilie ancl 2Lf5 feett;hictr; straiigr.aphically,
which graderÌ late::alllr and vertical_t )r into C.oIcstoiles 

"

Fos sils are pre sent in mu-cir gr.e ater çir.i-ant itie s in ilre

linestcne section than Lne dorcstone secticn and. tire

llr"ese::vaLi-on is also 'oe't,'be:: " This reiationship is
consi-stent th.roughout the Eear¡er.foc i; foräration"

The I imestone phase oÍ the Beaverfoot for'¡¡ation consj sts
cf a se¡:i-es of rr,e11 bedc-lecì nodul ar l-irnestones. The basal
27 fee'b of the limestone consists of l¡lacl., I iilesione, f ine
to i,reciiurn grained. Abund-ant comninuiec. brachiopods vat ves:
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corâl s and c::incid colu-'enals .,lihich. have l¡een replåced by

cl-ear cal cite ar?e present in the rcck. silt s ì ze qu-ar-bzcse

irnpurities arrd,scrre sila-l-1 ,oaicnes cf i/hiie, i:led.-ìu_Ì11 gra.ined-

cr:ystal-l-ine, doloinite r+hich grad-es inio I irnesicne naiz.ix

alre also present " Scine phases of this linestcne apprcach

a cor¿u-ì na in ccrnpcs ii j-c.q wi th bryozoans ., u-p t c 3 cen'i; i ine ters
I cnE, and aburdant ícssirs, l,¡l:ic.': har¡e excellenb preservation,

coieprising about 5o'p"r'cent of i;he rcck, sone fcssil-s
exhibit sirall- 6el¡qj te replacement patches and ciiscrete
c1olcrni'i;e euhedra,

ThÍs is overl aín \:y L2 feei cf larninated cluartzose

siltsione. This rock ccnsj-si;s of abou_t 3! 1:ercent rcuncleci

qL'.ârtz gra-ïns, ("05 tc "1 iailtirire't,er.s) and is cross-bec.ded

with the crcss-becdecl lamina.e z centime'l,ers J-ong, lrlost of
the I a::r-inae consisi of q',rariz grains but sjcr:i1e laninae ccnsist
of calci-be gra'i ns " The roclr has been recr-ystallizeci and.

the c,uartz gr.ains are cernenied b¡r sil_ica,;i,ch sc-llre c¡v.a-ttz

g::ains exÌriì:iiing au_thegenic qu.art z overla;rs. The final
product of recrys barlization has 'been to ,3ive bhe auarLz

I aririnae an even mcsaic texture " Thi s h,c:ri zon was present

in iìre d-c1osi;cne sec bi-on tc the sou_,cir ancì the n::o:rirrriùy

in elevat-ì o¡r a'nor¡e i;l:e îonair anri Reave ríoct contact in
both secti ons p:rcves that tire qr,iartz hc::izcn is con.bini_ious

for at 'l ea,s i; serreral thcl:-sand_ feet 
"

This is overlaj_n ir;' lðJ feet of bt acir¡ t,hin ì:edded,

¡ro:iu-l ar li¡res'bcne " The nociul-ar i:a'ûi;e rn oÍ ine rc ci,; i s d.ue
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to t.ìre reti cu-r ating 'cati;e¡:n of sJraly cartings .;¡hicir divides

the li,nestone -'L¡:'Lo nociules ó ceniimetez.s r ong_o Tire shal-v

p:-.rtings are irreEular as is tlie nodu.ra:: ç,attern of the

l-inestone o 'ì'he l-j-r:res'¡one is verlr fine grrrine cÌ anCL

fcssi-l-iferou,s with quartzose anci argil-la.cecu-s inpuriti es as

t,e11 as inini,rte p)rriie cubes, 
" 
I mil.l_ilneter in diar¡ieier."

.li',inute paicnes cf iaec-[j-i.r:ir crys ba]_line dcl ciri be ar:e preseni;

'chroughoUb the I iiaestone " Soi:re Ccl_crni i;e occil_,fs in a r.r?c1.jL

bcringt pattern. Tlais consists cf alfas,bcmlsing rtu_bes I

o:î d.olc¡nite, 5 cen-bime'bers lcng ancl ,5 to 1 ce:rb-ir¡e.ber

in cii'cu-lar cross section, wrricìr are in.berconnectecÌ by

süia,ll er t tubesru The d.clcmi-i;e ancl calcite coniac.b in arost

ins-ba.nce s i s sJearp, arthcur.gh 'i;here rnay be e s light Eradati cn

be'cween -L-Lre '¡wco Th-e dolorriie riubes r are cften bcu.nded.

b)r c:rlcite sìtel-I fr.a¡-3.,.renùs ri¡ith no replacement cf ihe shells,
Fcssils rarely occu-r j-ir ihe doloi"ri be and. when oresent r-riar,,

l:e pa.riiall ¡r repl aced b)r ,lol_oririte ,¡r¡hich is fine gra-inec1,

( 
" 
o2 mitlilne.i;ers ) ancl fcr=i:ts a subhed.r'a1 ecjLligï,aÍlul-a-r i:rosaic

witnin -bhe rtubesr" Trre carci-be ¡rairi:c is pelliiic aLrci has
aÌ:unda:r'ir äisitersed cl-ol_crrriie ¡retacr;rs l5 " i\t the top of
this horizon d"olcraiti zaiion cf fcs sils i s cc¡imcn ancl snat I
tvein-letst, 2 cenLi.leters 1-cng, of wirite .,i.oroniÌ;e fo¡,m

i;ricìilnitic patter.ns on the weai,laer.eci surface. Drus;r
cLol cn'î te occurs in sciÍre fossi l-s a.nd the r ir¡restone ¡retr:ix
ccnte,ins abu-ndant iLi spersed. d.oloinite euhecra.

Tne succeetl-ing interval , ZI fee'b .uhicI.,, í s a .bransiii on
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zcne bet'oeen the l-imestone ancl the iLcl oston-o i'¿hj-ch coi-nprj-ses

the major pcrtic:: cf Ì;he Eeaverfoct, anC ccnsi sts of a series

cf -bhinly lredded. I ir¡estones anä ci.ol os'i;ones wÌ:ich grade

lateralJ-y and ver.tícalJ-y inbc eacli otirer. w_î_thin shcrt

oistânce s e il:e lititcl og;' is coämlex e,nd_ de¡:re:rds -*pcn tite

degree to r¡''hich the l-iiles-bones have beerr cioror¡ri-bized"

This transÍti cn zone becones nore d.ol-oi-li bic ic,;a.rd-s

the top anci ai ihe ver)r i;op is â colcs bono. Ti:e s'bz.atigraphic

tnici,ness of ti:e cverl¡rin.E d,olostcnes is several hunclred_

fee j; ' -'he ciol ostcne,s are thicher bedd-ed, lvi¡h a few

sil-ici-fied fcssils a'b the base, a:ec1 black cireri nod,ul_es,

The lithologic aspect is si¡rìlar tc ihe dcrcstcnes

pre vic"ur,sly descri bed.

Thickness and Distribution

The BeaverÍoci part of the Beaverfoot-.tjrisco forrnations

is present bcth east and wes b cf the iTine-lJlre fault.
Tc ine ves'i; of the lline -iríile fault, the Beaver.fcot-ì3risco

or¡erlj.es the LicKay group with apparen'l, confci.rniÌ;¡r" East

cÍ tl:e fault it also cverl-:'.es -the :;'r,¡onah qu-a¡.tzite l.¡ith
a.pparent confo:crnity (see Irigure ZZ) 

"

The Beaverfcct-Brisco is a werl beciled ciiff f,rlring
dolosione i¡oih east and- west cf ilre rline-ìriile fault. The

basal i:o::ticn of the Beaver.fco'c is not a colcstone in
solrte Fl aces 'out is a _l_ii:restone, Dcl_cstone ina;. gracle along
strike intc l-i¡restone r'¡hicir is continucus for a th.ousa:rcÌ

feet lateral_ly ancì a. few hund.r"e,l feet verticell¡r. ;\ll
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l-i-¡iestones eppear as large l-enses -,¡i i:hin the dclostone,

lrbunilant RicjtncnC faunas aTe present in the l¡asa-l feu

hundred fee'b of the ,Jeaverfoot but above titis ferr fossÍt s

3.1e present " liTo ccniact 'oetween the llear¿erfcct (Ric¡:¡ronA)

and Srisco (Sil-u-ria.n) liyas cirserved, in bhe fiel d"

Tl::e 'Lop of the 3e ave¡':[oot-Bri sco f orrria bions rrvas nowhere

cbsez'vec1 in tire canal Flats a-rea. An accurate e s-biiaate cf
ì;he'botal- thickness is therefore impossible, ìrut on tire
west face of ,',,¡hi be Itrighi lr,lountai-n a thíclc-ress of lroo
feet of Beaverfooi ''.cas calcul-ated frc¡r base map pro jectionso

-{\n Ordovlcian-Siluriair time line cout cl_ ccnceivaì:}y be

prese:rt in 'cÌrese bed-s l¡i:t tlaere is no faunal evicience

to prove or di silrove this " The total thi c]-,ness of ilre

forination is gr.eater LÌran l-100 feet.
iuhez'e t-ne Beave:efoot over.lies the ïi{cKa.¡r iì; is llossible

to äifferen'biate tiie tuo for¡irati.ons l:ecause:

1) Tire Bea.¡erfoot is usu.al-Iy a 1ignt Sre¡r massive dolcstone

in contrast to 'Í,he dar'lier silad.es cf the I,,lcäay l_i.r.¡restones,

2) Abund.ant typical Ricluroird. faunas al.e i:rese.nt at il:e
base cf r'he Beaverfoot *

Difficulties na-y arï se in placing i;l:e contac-b, hci,,rever,

if the Lr_pperÌ:i1os t i\iciiay ancì basal Beaverf oot are clolosiones

or iÍ 1-l"re-¡r are bo'bh lÍmestones. T]:e error in placing the

ccntact sh.ould not be ,lcr.e than 30C to i¡_OO feet
si.r:a';igraphicall¡i either v.¡aJ-_ âs onl¡r tnis crucii of the

basal Reaveríoct nalr -be a timestone cr ihis thicl4neSS na-y

l¡e a dolostcne j-n the l;lci.ia¡r. ft is still possible to
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ciiffe::er-rtiate between the l\lc1ialr and Beavei.Íoot fcrmabi_cns

olr a fau-nal basis as 'bhe base of ihe lleaveL:foct is

fcssilife::ous.

Di-fíiculties, as cÌiscusseä abo.¡e, exist on the west

snou-l der" cf l,rt. Grenn, Lithclcgicâll-)¡ il:le con'bact is near.

the pea1., u¡here '¡here js a si::.arp cÌiange in lit.l:rology írorn

Ii¡::esione to dclosì:cne, on a fau-nal 'rrasis the contact is
l-500 fee't west, iirhere the i,icii¿¡,.-rike liinestones con.bain

typical iìichmond fossil s. It is difficr-rli to pl-ace an

accu-rate cc-nl;act be-bween the rocìrs li'iih a Fiich¡:ronc fauna

and trL:.e licKay-lirnestones J:ecause of siinilarit). of
l-ithclogy"

Iror''bi-r-irately, rel ationsh.ips as above are rare and.

bh.e lrtclía-1r-Bsaverfcot ccntacù is u-sually well clefined,

Differentiaûion betveen 1,]re fo:crnations can often be

nad-e accurate'l y froür an e:<an-i natÍon of ûire tcpographic
rlÐ.po Prcncunced Beave.r:fcot t fla'b-i:rons r overl-i e a i,ici(ay

h.omocline on Lhe east s.ìde of the iluç,hes Ran¿e, ancr-bhls

rel-a'Lions-itlp i s rrrani-fesi cn the topographic rnap 
"

.ìrast of the iiTine-Ìriile fai-tl'1, no cj.iÍficulties exíst in
nlacing Íonnaùi oi.r con'bacis as ihe F,eave::foot cve.rlies bhe

distinciive i'ionah ciuartzite.

ti tho lWf_AgÈ_Di s iritrui i o_+ ( Bri s c ?-)

An isol_aied bl_aci., shale rlrisco
the eas'i;erir edge cf :\1cers Lake "

The 'bl_ack shale outcrop (no. 7

oi-rtcrcp occu:rs at

on I:iap) is tire onl;'
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cbsei'ved- Silu.rian exÐosu-re in 'Lhe Canal ¡l ais area. This

ou-tcrop consists of over 100 Íeei cf ¡,,,'est dipiring, ncr'cir--

sou.tÌr trendinil "oeds, The seo.u.ence fron east to west, i s

as fol-lcws:

Li¡nes Lone (ilcssil-iíercu.s ) noï'e tÌran lOO Íeet i;hick;
l¡lack fossiliferou.s shal-e 100 feet thici,;; qulartzito

(reseinbles irionah. ri)u-ar-i; ziLer tct fossiliferous ) 3O feet
thick; dclcs'Lone, llO feet thicll s -ACt fossilifercus but

reseill¡les Lne tseaverfoct clolc s'Lones.

Lrau-nas anri- Ccrre I a'¡ions

The Beaverfoct lirn,:s.bone rias the nafie assigneci by

Burling çaor22, p.L+53) for beds in the Beaverfooi Range

tirat are .Richrncnd in e,ge " ,Talcot L (tgZL, p,41) f ouncl

ihat 'bire upper i:oi:ticn of this forma,ticn ccntained

Silurian fau¡-as, iìdo pJ::.¡rsical evid,ence of a s¡,steinic

breaL- at ihe uÞper limit of bhe Richnond is presentu

îalcott assi.3ned the nane Brisco io the silurian portion

cf the Beaverfooi"

ïlilscn (t926) identified varicus collections frcin
the Eeaverfcct. These cclle ct j cns ,Íere rrad.e fro¡l canal

trlats ncrth i;o Golden, B"c. wit,a a single collecticn also

present fron the T{ananask-î s-Iralliser, All¡erta rûap-area 6

,lilson (L926, p "2) sta-ted thai; the tra¡rsition f::cin Rich¡rond.

-bo silu-rian ailpears ùc have 'lieen gra.,ruar r ind_Ì cabireg ûhat

Ceposition \¡ras conij.nucus and u"nciisì;u-::l¡eci in Lhe area

u-nder ccnsideratjc¡r, l-t has ti:ereilore been napped. as a



sÍngl e :cock uni L bhe P,ea.¿orfcct-Br.isco fon:rati ons o

Beaverfooi Co::relations

77"

0f the Beaverfoct

r:^-^-- -^ ^---r,_<1\rJ -rtrj !l

indi genecu_s bo

f auna s e t:íi l- s on

species rrvere nof ed b). liilson u','hi ch ar.e

the,3eaverfcot fori:taiion,

states (t926, p,3) :

Äny ccrrelation of the .Ð;eâv€rfcot fanna has to
l:e ¡lacle Ílainly by rneans of corals and- brachjopod-so
The Rocky Jrrountain ccllectÍons c"o not inclu.de
tire ostracod and br;rozcp^n fauna oí Stony
I,icu.ni ai n , i\[ani t cba and Bighorir ]io'urnt ai n s ,
Tfyorning" A1'bircugie t]:e lleave::foot is more,closely allieC to these two than to the P.ichnond
of central and easteru Amerjca an exa¡nination
cf the internal struc'Lu"re of the b::achicpods
has s:'lo'¡',,rt in alncst eve ri¡ case there i s a very
CLefinite and specific cliffer.ence ooé although
in a broaiL sense the fai:¡ra is aIliecl to thai of
Lia-nitoba and lilycu.iing, ì;Ìre C,ifferences are
greaierbhan ùhe¡r have been generally ccnsiciered..

,¡ilson consid-ers i;he Beaveríoot fau:ra to be Richr¿ond in
*.¡- o

Tlvenhofe I ei " a} u

as s igni ng a Garnach j_an

on the l¡asi s that tire Sion.v ivlouniain forrnation of lìianitoba,

vvhich is ccrrelat j.ve ic the Beaverfooi;, is of camachian

a8e ¡ hcwever sone wr.'î ters ]¡etieve tha 1, ouly tire ullper

po.rti cn oÍ ihe Stony l,ícuniaiir is cf Gailachian age " It

(tgiL¡, p.253) cites DunJ:a:r as

age tc tire l-ìeaverfcotu Tiris is d.one

re Ston¡r l,'icuntain forrnation, Beatricea which

for G.airrachian age deterininatîon has been

has no l,

with the

coul-d be

enti

used

been prcven yet i','hethei: the Beaverfcob is ccï'relative

relro:r'ied onl¡' ìcy Bu.rJ-ing anc- Evans in the Roclry iïounta-inso

Tire paucii¡r ¡f t.Ìiis Eenus anci lacl¿; of d_eíinite ccrTelations



I ead.s the wr'-ì ter' 'Ùo ì:eli-e.re , ì;ha'b u-nii I rlore daia i s

availa'ble -b¡e Bea.vcrfoot sl-icl-r-l-c.l stíl I be consi rle:ceo cnl-

cf P'iclirnonC- age "

The fau-nas present in the 3eave::fcct of tl::-e Canal

Flats a-cea. are present also i;o i;he ncrtli, in tl:e Rccliy

l,',or-r-n ba-:Lns. Correl-ati on i s therefore relativel¡f sinple,

The follcwing fossi'l s: icientified, by T" E. ì?,oli;on, wero

pre s en t in bhe Cana,l FIat s area :

G.S"C. Foo'bage
Lcc " above

(Q"

Fossil Collecticn

l¡est face of ii'hite línight ì\iountain
Recep'bac'-:-li'ûes sp. (lì" ccciCentialis

SaIter ty-pe )
Di1:,lopnyllu¡i 1:::irnu;n (',,litson )
}îavistel-la a.lveole.ta (C,old fuss )
Fo alveolata stell-e.ri s (r;:iilson)
IJalys ì tes robu.stu-s (t;ilson)
Lycpora n. spo
,Stre1:ie lasna sF 

"S, pr.cl ongatu¡r :iiilson
S , t ri lobat i-,m Iihi t e ave s
Crino ici cc Iu.'r:ral-s
i-Ial-lopora s;c "I{eJ-opcra sp.
I,.onotr¡'pe1Ia ( ? ) sp,
IJachydi c ia sF "Dinortriis r"ocl,;yr:tcn bana l,L,ilson
Rafine s cju-ina sp 

"Rh;rnclrof reina kanan¿r sl<ia liil-son
R. pisina i!ilson
So'ver'bye lla. sp "Iu-si spira sF 

"Liospira sÞ"
P,apiri s f cn:a sF o

Endcceras s.Ð,

Ca. lapoecia n. sfie

I-Iel opcra sp " cf " Il. narr-isi Jar:ies
Pach;rciicta sp n

I.icr.otrypa (?) sÞ.
RÌr¡rnchoì;rena j-ncrebescens cccid-er:s ;,iiil-scn
Sl<eniciode s sp.

Ca'L " base

Section cn
íiz3goo o ^ 2\-,

2 ?Â l,,c ?o rL )w vv )')

^^î ! / 
^^ 

.-'2;iÒbo o)-C2 ,5 r
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/1 <! als.JôVo
Loc.
froJ-

Ìroot age
abotre
hqca

Jossi I Coll_ec'bioi:

Stropì:cmena s,o "Sir.ophoirr-reria sit "

Vogd-esia. sþ, cf ,

^-? c 'x-?ìr:-^-C¡o J" C-L,lInASi
I -, -('i" alld s' )

V" vi6ila.:r_s (lr_eek
and- ;;icr¡hen )

tí ^ ^ ^ / r
;'t'¿Jöa5 Lci\--330'

2 3BILi

zSBIrS

4862

LeperCitia sF 
"

DipJ-cph;¡11-u_rn ha,lsitoices ( iiilson)
D, pl.iri1urr1 (;¡ilson)
Strepiel_aslia slJ o

Ilal¡¡sites robu,stu_s lïilson
tilri te Si'yan La j<e tsas al bed s 3T OO f ee.b onl¡earin¿l LO7o froin v¡est end. cf i:itrite Sv¡an La.L;e,

Receptacu_t ite s sp "
L.,l chena.rì a sÞu
iial¡rsite s rcbi-rstu.s :r/il_s on
Strepte lasma prolongatu.rr :j,ij_l_son
So trilol¡atum ïiihiieaves
CrinciC colu-nnals
PIat¡rstropnia sp u inclet .
F-afhine s quina. sp u

Opil,,ina sp,
Sol'rerb¡rel -l¿ ( ? ) spo
ïIor-notoära spo aüci cilrer Gasir.opoda

¡ nÄal-

Armenoceras sp"

Apprc>lilnately 100 fee.i; abol,e base
Favis'be1la al-eveol-ata stell_a::is (uiJ-scn)
Ilal;rsi'be s del_icatu-r u-s i¡ril son
Strepte ]asira sÞ "

üast of i[ine-ìrlite Cree]r - IOrOOO feei; onbearing B3o lrom lti.b" Gfenn. About 1OCOfeet above base cf Beal'erfoot"
Lichenaria (?) sÞ"
Cup coral_s indet.
crinoid colu-¡rrnal s
Fach¡,'cii c t;r¿ sF .
llelopcra sF.
Rafinesquina sF.
Opil<ina sp 

"rr^*-^ :ì:ctr.ei.:a s?.tr_LIj'll (

Jior¡rctoi:ra sF "
C c:r.nul i.b e s s;o 

"l?c'1-?rr
-cL u.r;rìl-f?çì- S Sp o

Ceraui.us sp "Sncrinu-rus cf . cvbeleforrrrï s .,?airmond_
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G. S.C N

T^^-!U Ll s irossÍ1 Ccilection

í;23359 i.loscor.,¡ Cr.eel.r SfOO foc-L pealrr at nor.thv¡est
hoad--rratei:s cf ii'lcscov Creeko /ì.bcllb 900 feet
a-bcve base cÍ Beave:r'foot n

Favositic'la.e indet.
,Strepte I a.s¡ta, s¿0 " inCe'b "
ìlle speror thi s sp ,
irlatys Lrophia ( ?) sìoo
Iìh7-nchctrerta sp "Iiorrrioì;oma. gra-ci1is ( ¡ia11)
i-I, salteria canadensis (Lilrich and

,lchcfield )
Lc:.icLtetla sÞ E

¡¡:ì1-n nl¿^ ^^¡1z3oou .t'iughes Range 2aþ0 feet on 'oearing Z3B' frorn
i;1t" G1enn, basal beds"

Calapcecia canaderrs_i s tsillings
-rTo -l rro j '-l_res spo
Lichenar.ia sF. aff. L. najor Bassler
Streptelasna spo
Fachdi ct-y a sp .
Rhornbotrypa- sp" and. oiher branchinr¡

bryozcan
pJ_atystro,ohia sil" 

r!:årl; E},]3i",
c.l--^^- 1.òrrofliloilenS. SF 

"iîomlo toma sF o

Ru:la.stus sp"

2)8L16 J-J-rLOO feet on bearing 1l¡óo frorir liit" Gtenn
basal ireds "Streptelasma prc't ongatun llilson

Crinoii. colurnnals
Dinortl:is cf. roci,;¡¡noniana,:,'ilson
R¡mcìrctrenia sÞ u inCe-b .

c'sfr,A r l, /\^/ì 4^ ^.L r^ ^ - --! - Õ aOL)vv) ,.r 000 f ee'b ¡n beai:i ng 182" from Luss j er River
_Iot Sl:rin¡is basal bed.s 

"Favisbella spn
IIal;;s:"-te s d_elicatulus iiilson
St re;o i e 1 a srrra t r:i l-c b a ù u-m 1""..,hi i, e a ve s
C::incid colurnnal_s
Ðincrthis spê
D" cf, columbia'iïilson
ìaÍine s c.L..i:ra sp u

23852 I¡,COO feet on bea::ing 1O3o frcin the Sharir:
Tooth, basa'l beds.

Favi stell¿. a_l-vectata (Cot0.fuss )
IIal ¡rsites d.elicatulus 1;rit son
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jrossil- Collection

St.r:epte lasire di stinci.¿n ìïilson
S " trilobal;urn ifiir.i'beaves
Dinorthi s colLml:ia'i;ilson
Dn T.ock)ülontana ililson
Rh¡mcnotrer.a cf n l,;anana.slria iliitson

about 150 fee L above base.
r'Ja.l;isi¡ç s cf . ;oulclie l-lu-s Tii lsoir

5OO feet on bearing 225o fr.orrr T6T5 fcot peak
on noïtlt si de cf ,B-arn Creelc-Roam Creelt pass:
basal beds"

Cz'inoici ccl_unnels
I¡avisi;elIa al vecl-a'ba stellari s (ifvilson)
Strepie las::r'ra pro lcngati_rn li1 ls cn
Rh;rncho broma cf . increb,es cens occ j-clens

L¡i 1s on

//a ¡ 5l ôr''l 1O1-LO

^^C)rJ^¿)oi )

Brisco CorrelatÍon

riìalcott (r)zL¡, 1r" !2 anci l/ ) aescribecr the sllurian
pcrtì on of ihe Beaverfoct-Brisco forrna-bions. p.ued_emann

correla.tecl the graptol_ites of the Bri sco fc-irnation witir
iire Cl-inton (Ior¿er" lriiC.cÌle Silurian) formation,

The Bri sçe f oi:ination is 
"epreseniecL in ì;i:e Canal

Fl-ats a,rea Ì:y a sinal] outcrop ai Alces Laire, The foll_ci,ying

fossils li/ere collected" frora th.is exposrÌre and id.entified-
b)t T" E" Bcli;on ancl R. Thorsteinssonå

AR
i,rLtO\Jo

ï'oc " Fos sil- Collection
UéUo

lia a 
^ ^if¿Jt9¿r lfortn sl:iore of Alces Lair;e, 3oo Íeet froi-rr

ee.st end"
}ionograptu_s cf n clintonensis (fiaff )
I'1" colurnl¡ianus Rued.err.ann
It" cf" vomerinus (üicìiclson)
ii,i" v,'alcottoru:l Ruedetnann
Stona.tograptus .grancii s Su_ess
P¿Lrmorthis (? ) sp 

"l'ryr:liclir,_n (?) sp,
I,ii che I ino ceres ( ? ) sF 

"
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The ccll-ection is l-cver lÍidcl.l-e Silu.:cian in ege and"

ccrrel etes r'¡e1l- in a¡e and fauiral con;cnt ';¡ithr ihe Briscc

fcrriai i cn ,Íur::iher north"

i irDDliir s r LrrRl 4j'j_éñ!lqE__ulppl,E pFi voi't 11

BiI?.iì'ÄI S F0 P.t,!t'l rcli

Introduction

i\'Ìicid"Ie ,Sil-urian a.nð/or Devor:ii-an ma;r be rerlresente d.

in the Ca.na] Flais area b]t the Burnais gypsu¡r which is

correlated vith Burnais fcrmatj-cn of Ï{endet'scn (L953, p"50).

Liil:c loe;y

'Jhere airpear to be three var-ì eties cf ¿;ypsuär: An

earthy gJrpsurn; a crysballine gypsum; and a massive laminated

.1-ypsurire Äl-1 the gypsurn is 'uvhito in color a.nd the l-atter

rock type precì,ominabed. It ',ras waxy in appeal:ance l¡i'bh

abi;ndant cr;rsi;als of ßypsllríte The E;ri:sr-rm is brecciateo_

in places but calc-ì te is absent in the breccia zone s.

Dist::ibution and Thicliness

Several ex1losu-res of gyllsLr-n1 occLr,i: along ihe Lu_ssier

F.ii¡er east of the IJr-ighes iìange " These ouicrcps Ícrm clif fs

along: the river. bank ancl ihe rna;t-imuür st::.aiigreii-.Ìric thicl';tess

observecl Ì:y the wriier is lO feet, The S)rpsr-im na;r u^6.r.1-ie

considerabl-e erea.s as abundant sink ncfes v,¡ere presen-b i-n

areas of d-rift,
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Faunas anci Correlaiion

IIend-erson Ã953, p,5A) pr.cpcsed tire nale llurn¿¿is

:lor:-rraticn f cr a f,irps'drr,, wi tir i nterl¡edcieC 'l iiiiestcne,

secu-e.nce o i';io fossi l-s ,,frei:e foi-rnd in t.his íor':Lration jrut

its sirati,3r'a,chic sequence in the Stanfcrd lìan¿e indicates

thai ii Ì/as depcsited. scme.;',Llere l¡etween iTia¡:ar:.an (i,:ic-L¿l-e

.\3Ìl-u-r'ian) and llidCIe Devcnian.

Several g]¡il,sum outcz.ops are presenb on the Luss''i er

P.i'¡er ncriir cf Roam Creel., a.nd along Coyo'be Creell" Th.ese

erilcsr-i.re s occur as cliff s along rir¡er banlrs " The upper

anci lo,¡er limits of this forrnabicn are nct expcsed in the

nap area. 1]ossj-ls a-r:e nct p:'esent in this fori'natj-cn bi-r-t

îro'n a li Lholcgic s b-,:.j¡r it a-orlears io be the Burnais

for¡na bion cf l-IenCeirson"

]{fqeÅ$__DE jÈ¡IAi)i

iIARiì0 GitTE !'J RI;-i\T I Oid

IntrccÌucii cn

Tlr.e iiarrogate for¡na-tion

hol¡ever tc the south in tire

are present o

Distribution and Correlation

cccu-Ts in -ûne S'Lanfor.d. Range,

Cana'l Fl-ats erea no exirosu-res

The ilarrc¿;ate forrnaiion uas naned l¡y. Shepard. (tç26)

fo:: a series cf nodu-1ar: fcssiliferou-s -Liines-Lones of l'li cldle

Devcnian age ' Iieirderson rei:orts L¡- occu-rrences of tiris
fo-rinat'i o:r in the Stanfo::d Range " Tn uearl¡r al'l ins l;ances
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tney are closel¡r asscciated wi'ch ine i;Ìtrnais fo::inaiion

l¡uri e;{po s rr.r:e s are pccr 6

i;nl ess the lla-crogate -v/es eíther not dei:osited cr

ercded i t shcul d- l:e ore se nt in ihe nep a?ea o

},{ISSISSIFf ]Al;i

BAI\TFF Al,iD P,Ul',ÐLE FOIì.I,rAT TOI\TS

In'b.roduct i on

Thre Banff shale and Rund-le l-irnesione, vrhich occu-r a'û

the scutireast ccz'rler cf i:ire rna,o-aree, are ti:e onl;r ltnown

iriississippian rocks in th.is t:art cf .bhe Ïìccky I'icuntaitrs 
"

Tl:e i3anf f sha-Le ccns i st s c f black carbonaceou-s sha'l e s

a,nd bire Runcile I iilestone cons-i sts of well bedded, dark
.C::crÏl' I l-41e si,c:lc S o

lithol-o¡.J

Sirale, r'rhich rna;r bo equival ent 'to the lla.nff sina-l-e,

d-id noi; cutcrop l:u'b there l¡Ías abnncjant scree, inciica.iing

a J¡l-a.,ck, ver-Jr fissile, carl¡onaceorts shral e. The sjrale

'rïas not fos siliferous,

Tire slrale -i s ove::l ain -C¡r 1200 feet cf l-i¡'1e stone,

bel lsysd to be bhe equival-eni rrf 'Lhe iìi;"ndle li¡nestone,

which is dii¡isibl-e inl,o 3 uni'cs" The d-escripticn c.f the

liihclog;' as listed beloiv be¡,ins a.i tlie base of the

exr¡cs ed I j-mes'Lone 
"

Unit 1(4OO feet thicl.,) tsase

100 feet l-inestone weathered surface is rigrrt rec.disi:
gl-e¡r ( Aue to f ire ) " Fre sir su-rf ace i s flsi.'t{ c.i.err -ì ir
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cclol'" ?l¡.e rock is ver), fine g.rained, larrri::ated.,
fe tid- odc:e, sli3hi;1;r argil t aceãus ancl siÌ.1;;r" Thj_n
becdecl in one har f to 3 inch beds lzitìl bl_el¡s oiblack che::t e,lsc pr.esen-t; scirle z inch inLer.becis ofver)¡ i;hinl¡.' bec.ded lir:re stcire. A 25 foct oa'i cf
enc¡:j nal Iir¡estone i s al-so ttreseat 

"

300 fee'c f irnestone - tlticker bedded., 6 i;o L2 jnches 
"',ieaLhered surface is brue. Fresh sr-rz.f¿Lce i s darlr

q3-reÍr fine grained rvi1;h bancls of blacl,, chert 1 inchthicl< ancl nod_u-l-es of black chert up .Lo 6 b), 1Sinches " rn places tire rock var.ies to a checty
l-imesione " It is crcss'oecLcled in ,o_l_ace s. The;.eare 10 to 15 ícot inierbeds of laininai;eci liürestcneand ;re1lcr,v siltstone wiilr curvec r crganic r rnar,1,;in¿_son the bedded planes " Tire upper i¡ortion consists or.:interbeclded chert.rr rimes'bono ãaci lini;, qur.artzose
sil-tstone"

'i-.mit t_I (j00 feet th.ick) tnoote

sii-ty lÍnrestone - thinry bed.cred in one }:alf tc ILinch bed-s' The weathered surface is bufí in "o1"",Fresh surface is d-ai'k ûrrelre The rocl¡ is larninated-,
verJr fine grained, contains a greai; d.ea1 ofqu-artzose silt and in rrany pJ-aões the i:ock is alimy sil tstoneo

-ulrit 111 (550 feet t.hictr ) top

cherty riinestone - Tl:e ba.sal loo feet oÍ tir_Ls unit
vreatheL:s i'¿hite and Ìras a sligh.t1;, laminatecl ap_pearence ol-he fresir su-¡'íace is bl-ack, vitráous in part. The
:o"y: is very fine gr.aineC. ilhere are 

"our" 
Z to I¡inch interbeds cf buff weathering l_irires'bones. Therocic. is_ in I to LZ incir beäs" tñis is ove::rain 5yblacl< che rt;' l-i-r,re s i one ancl l:r acl¡ l-irne s-b one , The s e-¡arious t)æes of limestone are repeated to fcrn'Lhis unit ' The üra jor rcck coinpcnènt oÍ this isì;he blacii cÌrert¡r liinestcne i',¡ibh 'ouff interl:eds andpartings" This unii has a nodular appearancee

Disùribution and Thickness

Apprc¡inatol;,r 12C0 feei; of black che¡ty liinestcnes
are ex]fosed in the southeasi ccrner. of ihe rûap_area. Th.ese

rccks fc::in e.n is'l¿¡6_ in a val]e¡r flat bou_nded b¡r the
Lussier Rlver ancl Co¡ref ç CreeÞ;, ?he rock island is bcunded.

b)r u faurt on tÌre'rrest a*cr probaìrly by a fauft on tlee eeslj"
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Tl:e i,op cf the 'l ines'Lone is nct present nor: -i g

e;ipcsed-, altnough tlie liinestcire s âppea" to be

b¡r rv.1.¡1O, blacli, carbonaceou.s shale ¡¡hich dio

oL.r.t crop "

]?aunas and Correl-a'bicns

j- l¡o lno o a

u-¡ld-erlain

-^ ^LT-LJ I,

A íossil- collection r¡¡as rnade frcir these lirrre s.bones,

86OO feet on a bearing of il¡7o frc¡n the juncticn of the

Co;¡ote Creek and the Lussi e:: R'Ìver.u ?he collection (G.S"C.

Cat. irJo" 23906) , ivhich was identified b¡r Dr. P. liar.Iier',

yiel ded. as fol lcws:

Siririfer cen'r;ronatus r''ïinchel-1
S,cirifer sp. cf " So centronatus iiincirell
Si:irifer oxs Ep" S. striatiforrnis i,,{eek
Spi::ifer oxo gp" S" ro\ufeyì i,ie'l ler
Diety-oclostus sil o

D j- e 
-l ¿5¡ns Sll 'C1eÍoth-rrr"idina sp,

Schel-l-rvie,*-rell a cf . S. inecual is iiall
SÌ;reptcrh.yncìrus sp "Srnall sol iiary rltgose corals indet 

"Pleuroc.lict5i¡¡n 1:l acenta Girty

Tne fossils cf this collecticn are cf l,iississiopian
ageo ;i,,ihil-e the age cf the formaticn -Ts l,inc,;/n¡ its exact

straì;igraphic relationship i:,¡ith cther forrnations cannot

be deten:rined. Because the liississippian is bound.ed" b;r

faul i; s and the structure Í s nct lino,¡ir, it n'Ìay even be ihat
the lime stone is fron a d-if fereni seo.imen'bary basin tnan

the canal Frais area. of sedi::nentaticn" Tiris i s ciuite

i-rnlil,;e1;r, and the lriiss ì ssi ppian is 1,r'oì:ably part cÍ a

stratigraphic secu,ence no;'rnal to i;he rraÐ-areee tio Lljjrler

Devcnian is pr:esent to the norilr of the rnap-ârea. or. in
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the rnÐ.p-area, t,lre¡:efore, the u-rrclerI;,ring fo.rmation must

i:inner be ilurnai s or ilarrogai;e. triiher for:.iration v,,cu'l cl

be bou.nded ìry- an u.nccnforrnib;r bet,.ueen i-L and -ûh.e overt-ving

l',iissis sippian. Tnei.e is the _i:¡s sil:il itr¡ il¡.at Devonian

::ccks ccnío::rriaì:1y i;.nder_]-ie the jiiissis sippian but have been

ercd.ecl in the north and until ilre base of i,he fcrination
is e'yposed t-he-rv:r'iter hesitates to ¡csiu.laie an

i-rnconforärity.

iì.enderson, i';altrer ancl Evans v,¿hc mapped_ ncr.th of ca.nal_

lì'lats found no ltiississii:pian rccks, 1¡valcoti r,yho e:lanined_

a la,z'ge pcrticn oi' ì;he Rociry ],IcuntaÍns no.rth anil easb of
canal- l¡l-a,ts also found. no l'iississiplria.n" schcfield (rgl5,
p"55) reports I{ississippian r-inestcnes (the,,Tarc,ner

-flc::;nat j cn) tz lniles d.u-e wesi, cf .r.1il¡-o in i]:.e purcerl_

ir'icu-rrta-ìns " Few fossils irave beea colt ec.bed- from the

ilar"dner forrnaricn anc its e:;act age is not ]rno,r-r¡n,

The I'l-1s si ssippian of ca¡ ar r,lats corref ates better
ivith the I'[ississippian of Alberta. Lii;ho1o3-i_car 1y, the
Ío-rinat'i on ccrnpares favorably with the Runclle es clescribecÌ
.by tiindte (I9ZL) and r;farren (tgZl , p,ZT) in ilre Banff,
.albez'ta area" Trre 'r:rack siiare which fo¡'med ver)r poor
rub-oly e.xposures beneatÌr the l_j_rnestcne -i s Iithclogically
sirnilar tc ti:e Banff sirare (j,iississippian) cÍ the Banff
area" Several fossils fi:orn the Canat Flats collection
are j-de.oiical uith Runil-Le fossils as lis bed b), iiarren
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(f927 , p.29 ) and 3each (lg)+:, p. jO), Further r.rcrli ,.vilI

probabl y ¡rie1c. better Íau-nal evidence ícr ccrrelation
ç,riih iire R-cmdle of A1'berba,
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Irna;'cr Íault ]r-rcr.,¡n es the Nine-l,iile fau_lt divides
-Lhe map-a:rea into tr,¡o areas r"¡hich criffer sligJrtly in
stratigraÞhic seqllence. Because -ûlr.e wri-'ber is concerned-

p:rirnarily iivith the stra'i,i¡3-raph¡r of the aree, tne lline-LiiIe
farrlt -wi11 be usod âs t}':-e rnajcr structur.a-t c_ivisicnu

iir¡e st of the liine-],'Til-e íault the stratigraphi c col-u¡rn

ranges in a3e frci't late Precar'ilbria-rr -bc Crd-cvici an-Si}-irian,
:ras b of the Nine-lfil-e faut t the rc cks rallge in a.ge from

Ordovician-silu-rian i;o l\{ississippian, The rnajcr. stra,r,igral:irj-c

difference is tl:a,t east of tle lline-ljil_e fault the Glenogle

shafe anc- :ionah quartzite forrnaticns occu-r betrr,¡een the

iricl(ay anci Beaverfcot fori::ations whereas wes'b of tne

iTine-liit e faul_t tire shale and quart ziie is absen.b.

I'Iine-i,{ile l;,au_li ïigster.n .DivisLojf

?he structu-re of ttris straiig.caphic cli¡¿ision is not
as coirlpl-icaÌ;ed- as ihe esrste11L d.ivisi cn" "llssent-i af Iy. -bhe

structu-re i s t ha i of a la-rge homocline, tend ing nor.thwe st
and dipping noriheasi with ihe inclination bet,,ieen zjo
o-¡d eÉO m1-+,¿:i.ru- )2 o r'_ì.Ìr_s hornocline fcrits the _Iugire s Range 

"

The eastern flank cf ti:e ä'Ehes Range, frcte the

Lt-rssier P'iver pass so'.;-ihr,¡ard, is rnarj.reci by a ¡ror.th-sou--bl:
'brending faurt ivith the -,ra1rey dcr,.¡-nd-roppecl rerative -Lo

bhe mouniaÍns " iL siinilar structu,re cccurs on the r,,restern
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flanjr of t.hese ;:rc,;-r¡:in¡, hc,.iever, racic of the el-jlcsu,?es

::tajres inte::p::etr:ti cn di fÍicull--i; " These inajor faults
peral-Lè1 bhe ,,,hite Rive.e Ereak of iiend.erson (r953, p"9g)

i'',hich Ìras a great deal oÍ stru-ciär'al control cver tjris
i:crtion cf the Rocl,;y liícuntains,

Two mi_nor., corllpl i¡n6n'i;ar;', east-,riies-i, fauli;s exist

";i Lhin this portion of il:ie llu-ghe s Range. lm. east-west
dip-slip C.ip fa:r-li is present north of the Lussier River
pas s o The s cu-ther.n 

':a r.t of ihe I-Iu_ghe s Range i s cLcv,rndrcpped.

relative tc the nc-rtherrr. portioir of the mou:rtains" Ât
Ram creek a simit ar easi-west fau.lt is pz'ese.a.b i¿ith ihe
¡:rcun1;ains scuth cÍ Ram creek dc'uvnd_::opiped_ relative to the
pcrtion nc::tir of tÌ:.e f a-ult , A s i¡üilaz' strucii_rre cou-l cl

resu-It from offsei produced b)r'u stri lce_slip dip farrl_t,
T?re east-wes'b fau_lts'rìa)r be si:ear couples of the niajcr
nc.rth-scu_th faults.

I'Iorth cf the

coinplic ated , The

liol;-n¡ Gl-enn, iiihere

to sclve the struc

pre s en 'u bu_t i.;he i::
struc'bu.re hes not

Lussier River pass t.rre structure is j-r?ot:e

hoi¡locl-ine trerrds l,nore,øesterly a.nd at
e)r-jlosu_lres are poor, it is diífi cult

iu-r.e. Sever.a-l f au.lts are urncÌoub.bed.l-v

e::aci i:osition anc effecì; on tÌ:.e
l¡een ascertained."

iline -l,.il_e fauli ¡'astez'n Division
lrl¡o :¡aal.!rrv -uwrJllr

faul L;s aird fctcs"

cÍ tl:is division is
A,najcr an'bictinal

coi:ri..li ca'Lec1 b;r rilen)¡

siru-ctrire i s
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preseni ees-t cf the l.Iine-liill-e fautt" The LrencL of the

axj-s is :ncrthrçes-b and the axre.l pl ane cf the fo1d. passes

thz'cugh the r,i'esteï'n ed-ge cf r.-hiì;e swan L¿Lke, Ai :jrhíte

Si"ran Lal.,e ihe fold pi ûches ¿:ent1¡r s cu-¡ jieast " ïhe íct d

has nc pitcìr at r:ihite Ì'ärighi }lcu-ntain but ncrth oÍ ii
the l.ritch is gently i,o the ncrthwest.

rast oí iihi-ie hnight lrríolmtain'¿i:e an,cicrine passes

into a conplliil6nta.r¡. s;rn.c1ine" The s)¡¡tcline expcses twc

lional: and Gl enogle inlier.s, in Ll,eaverfcot cirques, east
of ir,.,híte I"ni¡,;h'b l,íou-ntain"

Th.e s]¡l:c-t ine i s pari;1¡r truncatecr. by a r arae f au:lt,
65oo feet east on a bearing cf 7oo froi:r ,,,ihite lrnigirt l,.eairo

Tne fault ina.rks tlie sole of â scuthwest, almosi :r,ecu¡ibent

ove.r:tu::necÌ f ol-d " The f ault trend_s nou'i;]lïe si but courd_

not be traced ìre;yond the scu bh ::iclge cf l,''cs ccï,/ cree¡" T¡e
fault nust coniinu-e as-bhe cvertu_rn con'binues ecross tire
northeast corner. cf the rnap-areâ@ IIend_erson (lç51) tracecl
tl:is overtu-rn for 2l -njles north of the r:rap-erea. Onry
the lor';er' Ii¡ab of the overtnrn is present an,l ti:Le beds

dip 30 to I¡-! d-egrees ncrthea.st. Tr.rc ninor nci:il:-sou_t1:.

trenclin.¡] faul ts al'e present in the overtu-jrrle It is er¡icient
tilat al-l- sirur.ctu-i:ar fea1.u.r.es in this civision ilerellel_
the .,hiùe iiver :-lrea1.."

Sor-:-th of Al ce s and 'jiiri te S'an Lalle s r ancÌ e as b f 
'ore

tire eastern ftani., of the Iiughes lìange there ar:e no

ejíi)osures o Through ihis Ð-r-ea, ii is iIçcssible -bo 
i_.::o ject
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-!vith. accu-râc)¡ ihe faillts ii,rhich occu-r to -bhe norLl:1" The

cor,rni,r-y i s d::if t-ccverecl r¡¿i'cli numercu.s sin¡irol es th::o;ghcut,

iniicatinE tlia'L i:eri:aps the aree rrrây it€ Lrnde:r1âin by

¿t'O S lr.fi *

Air ine i¡erlr scu-th-east corner of the nLap-erea a

ser=ies of al-ncst f"l at lying liississippian I iniestcnes are

presenj,. T'hese becis represenÌ; a lfa.ir-lt -î s'lançi I €is tirey

are bounded on the r.¿est b)'a. fault on the l{ughes Fange

and on the east by e fau-lt iha'b r,râs cbserved eas-b of 'ü]re

IÌ1åf:r litnit. The lline-frlil-e Íar-rl t uncloubterll r¡ i¡q q eê o ^'l nqa

to t]:e fault:1slanc], but it is irnocssible io ascertain

wnether i'i ps,sses easi cr west cf ihe isianCL. Ii is

difficu-li'r,o fii ihe líississippian intc the straùigraphic

seol-rence of Canal Flats as it rna¡r have been fau.itec]- in

from another area. of seclimentation, however, bhe liresence

cf Surnais on tl:e iresi banlrs of the Lussier River opposite

tire Iirnestones l-i'ra¡r be of aid in correct inierprebaticn

cf the structu:re "

The Nine-ll[ile FauIt

Iienclerscn (L953, p"óO) d-evoted a great deal of his

';vork to ihe struciir,res ncr'¡h cí the canal l-,'lais nlap-ereae

in the Briscc and Stanford Ranges" äe í'cunci thai tvvo

nla jor" nc:rth-sou-il: fault s Cividecl ihe ar€ìâ ini;o 3 d,i stinct
structu-raI ctivisions. These fau-l'üs merged at the Kcotenal¡

R.i ver: a sho::t distance north of tjre confl-uence of ldine-ir,îil-e
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Cyeek a,nd tire l{ootena.y River. Tl:e rnergeci fauli;s rere

repor.tecl b). i{en.Cer.s on ic heacì- u_ir -tii¡e -j{í1e C¡eeL,; bui he

Cid nc furtl:er vi;orl< 1;irere.

The }Iine-l,lile faul t in the Canal Ftats area i g

¡rrortineni;2 niles ncrth of l,ire ricìge at tire heact cf Nine-j;iile
and. i',it-:-tton creeir.s. f ¿ i s cliÍf icult io trace further ncril:
froi'it thab pcint bu-t it probabl¡' si¡inËs d_o'vin l,Iine-,r[iIe

creelc anci i s the sou-tl:e::n extension cÍ i'-Iend.ersons r

iner.led faurts. The faulù rna"v be ir"aced. with some cegree

of certainty, sou.th, to the wesi e:rc, of At ces Laire bub it
is l-ost in the drj-ft south from tha.l, poinb"

TJee rtieL:¡:in3 cf the faurts on ihe j(oc't,en¿ìy p,jver cu-ts

out the centra'l fauri brock of iienc.erson in the stanford
trange " llol'¡evcr in the map alrea three structural divisioirs
are apparen'b " Thes e ar.e l

:,'1n c J- a -¿'l ¡'.ir-=Þ uer-'J-y cL-Lt¡tsicn- v¡est of the itiine-Niil-e fault the clivision
consists of a nornral successíon of easterJ_y cipping rccks,

central division- between the liÍi-ne-[iile fau.]-t and the
overt.irru-st tire division consists of anticl-iiraÌ and

synclinal foldecì sediir:en'r,s 
"

ìc

iasierly d-ivisi on- easi of the cr¡erthrr.rst the civision
¡iarL,;ed, ì:¡r a recu::rbeni fol-ci cvertLt.rnecj- tc ihe scu,th.wes.b 

"

The r=el-aticnsh.ip ci tÌ:e thr.ee stru,ctuz'a1 di.i¡isions
the rirap area to lJend.er.sonrs three structu.ra.l d.ivisicns
t.ìre Stanfcrd Range is nct ltnowno

l-n

r-n
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CL-APIIER }V

,SEDIIíLIiiTlil IO¡i A]'iE TiIE STRATIGP,AI:EiC FP'¿il,Eir,iF.li

Introcluct i on

In this chai:ier arr attempi r:;iIl be rnetcie tc place soile

of the i'ccirs in the Cane.l Fl-ats e:tí'ea in tne genei.a"l

Pal-e ozcic stratig::apl:-ic fra¡ieriork of the scu-th¡esiern

Rcclr¡r I'Iounta-'îns. The importance of sedirrrentolo5i¡r, in 'bhe

interpreta'l,ion of the stratigraphic fra,neworLi is so greab

ihat sed-inenta.'bion and straiigraphy wilr be consiclerecl

toge the r.

An attempt r*,¡ill be i.nade to interpret t?re en.¿i.ronrrient

ancl conciti ons under r¡¡lli-cn the sedi-¡irents werre d.epc s-i ted."

These results, which reflect tectoni-srri, l¡il-l be utirized-
to recons'bruct the general stratigraphic framev,'oz'L; clurinr¡

Fal-eozoic tirite in the Canal Ffats areao

Because ihe wr.iter examj-ned onl;'an area cf sirial_l

e>;tent, in relation to tlie Pale ozoic area of seclinenta'bi on

that constitutes the present sou'bhwester.n p.oc},r;r Liouniains,

be acÞ,ncy,¡ledge s tj-re f act tj:at ' å jtlr of tl:e icieas ad_vanced-

are pertinent only i;o the canal Flats area or io the rnor.e

restrj-cied nap-area a.nd h¿rr¡e nc relaticn to larger aï.eas e

Lc-,-¡er Caiibrian. (fHe St. Pi::an For',-tation)

The Lci,.¡er St.

'ifi-nd-ermere systetn,

transgressive Lo,;er

Piran unit, which overlies
is the basal- bed depositeir

Caurbrian sea in tl:e Canal_

beds cf ihe
]- -JJ C.

I¡l-ats area"
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liortii of Canal llats, in ihe BrT sco-Dcgtccth. al'ea, tlle

Si " .Piran is undei:Iain b)t the Lai,e Lcuise ano -irort

i,icuniain forrn¡:.ti-cns oí Lcl'¿cr Cambri an aGe r.t-lch are

unccn:-'cr'::nal-¡l e ä1:cn bhe Precanbri-an" This inäicaies tnat
-blre sea tr.ansg:r.esseci îroyn ncrtl: ic south..

The litirol ogic u-nifcrrnity cf the Lolver Si " .l: T r=an

ino"icates iha b ine seå- acivance lvas gracru-a}. Tjre cross-
becìding features inciicate sirallov,' sea concritj-ons ancL a.

sou-tl:.ern s our.ce cÍ sediilent s . T}:e clean nature, and.

aÌ:sence of breccias, in t.Lre well ro'urndecl qu.ar.tz saircls

indicatethat the sedirnenl,s,..:,Jere derii¡ed fro¡n ¿ìJl eree cf
I ow rel-ief and i:r.cbabl;' u-nderv¿ent e,xtensive r.e\íorkiag.

i'ic.¡:th (tç5\ p 
" 
I 11) rvho s tucl-iecl tire Carrrbrian of sou-ihern

Bri'bÍsli col ual:ia al-so carne to e sinif ar conclusion anc

belie-¡ed that ihe sands rye?e depositecl in o,uiet ba.s-ins

cn th.e f-l-anks oÍ an etlergent mass of le1:,i ¡6lief "

The depositional his1,or.;r of the 'Upper St " p:'-ran

unit is onl]¡ sl-ightly differenb frcm that cf ilre Lower

st. Piran. The interbedded- shales, saniîstones antl Íine
pei:bJ-e congl-orrerates su-ggest minor fluctuai;icns rather
than Lm'î Íorn conditicns i'vitirin 1,Jre d.epositi.ona.l basin"

1-lre shal-es ¡,nc-l in i;erbeclded sand.stoires indica.be shaflorv

seas and sircnger currents are ind.icatecl ì:¡, the pebble

congl s¡leraies n The scLlr:ce of sedinlent r'!ras close to the

depcsítional area and ,;-¡as stil_l an area of low tc
ncdera'¡e rel_ie f 

"
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llendei'scn (tç55 u [:,?2) repcrtec'L the absence of Lci'¡e::

Carrbrian in paL:t of tire Stanfc::d P.ange " ?rLne.r¡ 'i;hinning,

oy )re Ju.bil-ee er:csion or e ccrnbi nat j-cn oi j:oth jna)r accor-;:rì:

fci' tÌris absence u Beceu-se tirere is nc u-nconfcr.rnii¡r s¡

the tcp oÍ i;he St " Pi ran i n t:-e Cana-'l- l'l-a-bs and ;Ìr'i sco-DcEtooth

alrees ailil- becaLtse'uhe 0ttertail- r'ests on I'iinC,e¡inere it

appears thai ¡:rirrar';' i;hinning on a l:r.eca¡il.;r"ia.n hi3h ma;'

-be responsibl e for bhe absence of ihe Lciver Cam.orian in

tnat arê â ø

li i. ËLe- -*gè--tp-p-qå-Ç-fl ÐLi*a+ -( 
r I' x Jgq 1 I e e,DJ¿l q ry i t-Ð

Tl:e concii'bi ons cf sed-iinentati cn under which bhe Jubil-ee

dolo,nite vras íor':ned. ;rere rad-j-caIly differeat frcln those

under wirich tire St. Piran was forr''ied.

The c-Lolos'i:ones fori:r a cl-ejrcsii .:f grea'i, areal- exieni"

The large e:<tenb cil tne clo'l os-bones,. lacl,; of interbedCed-

liinestcnes, perfect jlreserva'Lion cf niinu-te de-posÍtional

feaiures, lacLl of destruct i cn or partial destrr-r-ction of

stru.ctlrres "o¡r dcJ-omitiza'bion, and absence of foss j 1s

during Jubilee tjne rnay al 1 be explained bi' n sea that
1,',ias iri,3h i ¡r nagne si un content n fn tiris sea a ,oriinary

cl.cl-osione coir-IC have formed or conciitions rvou_lä lla-¿e

been favcrabl e Íor. iirui:e,iiate :re1:l_ace;,:ient cÍ 1;lii,lary cal-cite

wítiroui destruction of ci'iginal texi-ur-re cï' stru:cture"

Secli¡ren'i;oI-cgis'ts bel-i eve tnat ihe.r:e is l_it'ble evid.ence

for cìeposiiÍon of irriüra.lri, clol-o¡rito " Seconcla::y clolcinitizaiion

late e.fter tithificaticn is â rvell l,:rol',¡n f act, but a ilrocess
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Df this tr'pe usual l:i obiite:eates o.rigine,-l feabures.

llherefcre peneconternpcrelleclr-s d-oloinitizaf icn is p::obaì:I;r

iÌre e,geni ¡irai jlcrrtreci ûhe Jubilee dolosiones" fian;r

auihcrs have previcusly no L ed si n-l 1a:: rel a't 'ì onsiii ps 
"

Van Tu-)'l (19ri¡, p "231¡) cites .lll ackweld.e.r as stat;ing tha,'i;

-bne !-lighcrn dol-crni'¡e is the resu-l-t of progressive

alieration oÍ' calciie ic dolo'riiie bef'cre actual l-Í i;nificaticn

took place . Beale s (L953, p "2287 ) siatecl-:

Dolc¡riti.zalcion appears 'bo have ialien place
ss¡ly in d"ia¿enesí s o o o o Iî, as is lil;el¡r sea
water ',//as the soLtJ'ce cÍ i;b.e r-rlagnesian ii ,,r¡ou-ld
-ìrenetrate most rapÍd1). a'b and sjro::t1¡r after
depositicn of t.he sedintentu

If su-cn is tlte case therr a sea with a higÌ: nafj-nesian

content wouIC .qreatIy aicl rteneconieitr;ooï'aneous clclonitizati cn

anci the high någnesi'¿n conten'c rn_,.gilb inhibit I ife.

Sanders (t95t, p.f43) in a äiscussicir cf the c.rigin

cf Ialirina.tion in dolostcnes cites sch:nidt v,¡ho s bai;ed i;nai

I aininabÍcns ar:e restrictec, 'cc sûagnant waters and- Ri'-inl.:man

i'i¡ho sta,ted tirat sira'bifica.tÍon is rtanaeroJ:i crr, Tl:ese

ir;icìroclirna.tic featu::e s would. ;orecl-ucìe li íe and sand-ers

also bel isyss i;hat perhaps locally tÌ:e rn¿ate:c i,ras mcl:e

ù dI tr J E

The la¡rinat'i ons in ilre Lo'irer. J-ubil ee ära)¡ be used as

a furthe:: gurrde tc the 'inierï¡reia'i;ion of the geolc¿Íc

his Lor')i of the canal trlai s area. coircerning laminati ons

cf .bhis t)'pe Sanders (tgst, p.,!-¡6) stated:

The ea.sil;r destro..¡ecl pell-itÍc nil_lineter
rirtl:¡lites (la,ilinaùi ons ) rnusi have 'been laid
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clcv,'r-r belcw i¡,/ave Ì¡ase (ai; present 100 ì;o ZOO
irre.bers in de.pth) in crd-er tc pre seï've ibreir
lamina bioos o

Tire seas in Ì;he Cana] Fl ats ereae cìu-::ing Lor,,¡e:l Ju-bit ee

depcsr Lion .nu-st have been cteep, to ill:ese:.ve these cleticaie

laminations o

The a,bsence oÍ l-a"ninations in th.e -ilpper Jubilee nay

be accounted for 'r:¡- rÍse of sea bcttor¡r, Diess (lÇi¡l-,

p.Lro! ) stated. tha'û there ,,,ïes a sri,-ght ef evation in the

r,¡es'b dLri.ing l*i:ite:: Canbr'ìan tÍmes and this vroul_d be

reflected in ihe easi; anei lov¡er sea l-evel. irlci'th (tg)3,
p,111) also ncted. this ancì. stated l

At the close of l\{rdd}e Cainl:r.ian tiile,there rras a renewar cf eartir-noveineni fu-r:lirer
i'res't in the Purcell-Selkir].; area o o o o this
ne';r upl ifting extend.ed far e'ough- eastward
to cause Ì;ilting; of ollr present area slight1¡r'bcwards the east. Ui:per Caiebrian seâs \r,/ere
rnl,.ch less r,¡idespreacl j_n the Cardi_Llera regi-on
ihan vilere those cf the liiict,dl.e Car¡rbria.n6

rn ihe canat Fj-ats area, iliis western upJ_if-b ai the encl

of I\Íicld-le ca:r'orian tirne erevated. tire basin: sc ilrat i;he

depcsitional surface uras above i;he -d.rave base inie::face
anct in surch an envircn¡-nent lainina,cions cou.lci not be

preserved.. This is::efleciecl in the nassive IJpper

Jubilee dolostones, and if t'to¡"th and Diess åre correct
in i:ireir" dating oÍ the ive ste j:n ilrjl-j-Ít it riia;' ì:e tha.t tjre
LTp¡:er Jlrbiree rerfresen'bs o.epcs ï tion only du-ring -lip,oer

Cainbriau tine.
.r'he ihi ci'mess of the Ju-bilee dor cmite¡ c'rose io ,L_coo

feei nay be accc,nted fcr by d.e,oosition lvithin a
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ni ogeos;.ncIine (Kay, 795f, p"3 ) " This rlio¿leos)rlct ine is
pe.rt of the najcz. gecsimclinat lcelt tha.b existe,J. in ihe

ccrdil lez'a drr-ing Pal-eczoi.c time. seclirnenbar;r conciiicns
ai ca:ral iì'l-ats during ii'licldl-e anq tt-pper ca:rrbri9n tirre were

different than sedimenta.::¡r ccncÌiiions further ncrth at
!'ield, R"c " Ä.t irield the ];iid-d-le canbr j an alcne, consists
of 5000 feet (¿tlan, LlIL,r, p.5T cites i,jatcoii fc:r this
thiclmess) of fossiliferous, carcareous and. ciclcrnitic
rocks " The diffei"ence in r ¿thology, Llr.icl,rness of rocl<s

and abu.ndance of life e.l, Fielcl suggest that per.hal:s

the sea in the canal irlat s area was partiarr;;r isclaiecl
from and more sal t;r tjran the sea at Fielcl"

Ât tjre r¡€ry close of Ju_bif ee oLepos-j tj- on ilre first
e'¡i dence of life appears in th.e for.rn cf fossil_ fragrrrents,
and 'bhe Ju-bilee is cvei:lain abrup.cly by ihe IitcKay shales"
rt appears, ihereÍcre, that a.t the clcse cf Jubil-ee time
sedinentar¡' conditions in the sea cha,nged to pe'rni t l-ife
and -i;he basin beca¡re much sharlower to permit cleposition
cf tire I'iclíay sirales,

Up,oer Camb.rian and LciLer" 0r'dcvician (,l.he l_c;ia Circi-r

The li Lhclogy of
diíferent environ¡nen1,

Jubilee dolomite" Tire

su-ggest a shalIcu,¡ sea

fn a sÌ;u.Cy of th.e

r,,¡]rere the fithology is

'che liicKay gr.oup indicaies a radÍcally
oÍ seCirnentation than ùnai fo.r the

abu-näance oÍ life and type of serfi:nent

of nor,nal srlinity.
Canbrian shelf detiosits of l.,on;ana,

s:Ltlt-¡ jâr ro 'bhe 1ìis.¡:!¿y Iith_cto¡_f,v in
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ì;he Canal Ftats areae Lcclman (t9L:r9, p "53) postul-a'¡ec1

'¡l:e íc Il-owinE cri3in foi. intrafornaticnal- conglorneraie s

and br.eccias å

ilhe 1::ccìtaìrl;'i.lode ¡f or.i'iu is t1ircu¡;h
fragnentation by tva,ves and- cu.rrents of previou,sl¡r
deposited sil-b linestones o u. variou.s t¡rp-es cf
ripp le marl,;s r nu.ci ci:acks , r,rolrj.ll tul:e s , tracLrs and_
trail-s and- cas uin¡is cf irrud eaters are co-r:rr:on
ibroughout the fo::naiionu i|.he pebbles mu_st have
been d,e.oosited in a depth of l-rater. fa.¿ora'b1e for
the d"evel-opnent of su-cir ph)rsiog::airhic and faunerl
featu-i'e s " The sirnilaritJ. 

"f 
'bhe pebble anC rrratr.ix

indicates also thai the cz'iginal rnaterial of the
irebble irias depcsii,ed and fragr'rentation tock piace
l¡ithin t}l.e salne faci es areao Agita'bion of the
boti;om sedinents by 1¡raves is lmown to extent 'bo
de,o'i;hs cf 180 feet, thcrr-,3h the usural d.epth is
l-00 feei o € o I'iutd cracl.,s necessa::j-t;i iraply
o-r<",:osu-res on iodal flats 

"

Thi s de s cription and- e:llclanation can

I',icliay intrafcrlrraii ona 1 ciot'r.Elorûerate s

limes-bones. Shal-l-ow water featu,res

be applied to the

end roud cracked

are preseirt wiiÌrin
the entire tl:i ckness of the licäay Erou,o and_ bhe ciepih of
water in which tire sedirneni,s v,rere d.eposi-ieô r,'¡as therefore
prcbabl¡r never gr.eater t.han 180 Í'eet, usualt y- a,bout IOOe

and often i;he sea ]¡ottcin i¡ras exposed. in ticlal flats"

l'o¡,tr.er arrd j,iiddle Ordovj-cj_an (fne Glcno;rle Shale )

T'he Glencgle shale, is a-cccrdiirq Lo ,r'vans anci llenderson

(tç51, F,107 ) , a black sirale facies ccnterirpc:nei.neous witjr
the limes'cone and sjral-e facies of 'Lhe l:lcKay g,roup. rn
ihe canal- Flats area.r ii, ís i:robar¡re 'that, the Gleno,3le

Ìvas deposii;ed in a more res'bri cted" oaster"n part of the

basin 'i;nan th.e nci'nal I'ricliay whicir occu-T's bcth eas.b and.

wesi of the i'Tine-l',li1e faul_t"
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In tlne Canal Flats a?ea ii -ï s nob i:ossi b-Le 'i;o d-ete :r=riine

if ihe Gl eno3:1e \resl d-epcsiiecl conrerrjpol"åj.neously r,¡ïin t}re

u.pper paL:t cf bhe i,lcl'a;i, be cau-se the age of iire C I e nc3l e

artd the u-pper I,.c.ia¡r ¿¡6 nct clelineated ryitl: sufficjent

exactness " The upper ase l-iiait of the i,ictiay is Beehnantcr.in

(Lower ord,ovician), and. 'i,he upper age iiniii c-f bire Gleno6l-e

is Deepirill" ?he Dee;cki11 ha.s receatJ-y been sJiown by

Twerrhofel (f95\, plate fa,cinåt p " ZgB) to range fr.o¡r

r,cl:¡er O:rclor¡i cian'Lo lo.,¡er iriiddre ord.cvician o T?re::efor-e

ii; -i s pos sibre 'i;hat ile Glcnogle fls.)r re1,13esen'i; onl¡;

depcsition ciuring Ìriiddle Crcicvician and is J,¡ou'lrger tiran.

Nhe upper l-c.äay.

rf prior ic Riclmond tinie the sea pari ially withdreiv

frorn sour.ti: to north, the gr¿iírtolitic shales ancl lime stones

in b.Ì:e CanaI Ffa'bs and iiinCer-nie ::e €ireas rvcu-ld- be erod.ed-

tc apprc>lirriatel¡r the Lo,ii¡e¡'-liÌicldle Crclcviciau t evet bu,t

in the Briscc-Ðogiooih aree where sea,s ï¿ere presen,; tjre

itiiddle Orclovician e'l einent (C.irazy and iiiorriransl;il-1) riculd.

no-b l¡e renoved" :.'jalÌre r, i-Ienderson and ,,jalcott be lieve
tlrat a di sr:onfornity is present betweeir ,¡jre ionah qua.r.t ziie
and the Glenogle sÌia1e ancÌ ,irafcoti (t9ZL1, Þ,27 ) s.t a.i;es

'bjrere -i s non-c-l,epos ì.ticn ancl cverlap of tlie E,eaver.foot-Bri sco

on tire l¡-nder-l-i¡ing. f or"ilation at ,Saj:ine l,icuniain, It aplrears
'Lhat the Beave::fcct and :rcnah rest d_i sconfornabt;r on ine
uirder''l;r-ing f crnat-ì cns,

AJ-though ihere j-s nc direct ev'ì dence as yei concerning
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,,1he noveliten'ü a l-on3 'i;he Ìli-ne-iriile Í'au-l-t i-t is 1:r'oìtabl e, in

1-eelin3 i;i t,h i{ende::.s onr s st:eu.ctur.al ccncept s, -ti:at thei:e

iras been juxtaposì b j-cn of ihe C-l-enc,r.'1e ancl 'Ll.ie -,1cila;' ,l¡ith

'ci-re ilenogJ-e i-¿or¡ec in a nc:¡.iir-scL_:iit treni. so bltat it is

nc L,j clos e 'cc bne l\.cl{,a;.- we s t oÍ the iiline-lviÍle ía.ul-i , 'øhi ch

l:.'rû no lta!;icli tic Íac{ es. T}:e Jlcnc3lc'bhiclceirs rap_:-crl;r

to the ea.st as shcwn b;r the ccntrasi in'i:hicl¡;ness at

irioscow cree !- and i'ihite ïrnigitt lúounta.in and tlie graptolÍtic

f acie s i:r.cbably thinneo out clo se to the l,jine-liiile f aul-t 
"

Ju-;<tapos ition, the::efcre, tita-Jr L¡.ave T-.een ref atively little.
-iial-cci;t (tlZ7, p").52) prcposed ihe hypcthesis of

two separa.-l,e ncrth- south brend ing trcughs cí secìirientat j-cn

passed tì:roi-r-gh blie Canal illats al:ea. ?hese .cror:.ghs,

according to ::ialcott: vari ed- in lithology anc- the rlcre

easterl)r t::ou.gh was de-¡oiä of life. Al_l e¡¡iclence in the

Canal Flats area is contrar¡i Ne th.is ic1ea.. The si::nilari-b;r

ii'r libirolog¡i and- abu.nd-ant sirnilar fa',rnal ccn-L,ent of lhe

liclia;rr groLr-ptirou-gliou.i bhe can¿.l Flats area r.efutes this

ccncep'i; n The occlìr'rence tÌ-.rcu"ghouù the can¿rl il-ats area

of the Beaverfco t-Brisco formation, r,¡itir its uniforln

1j thclcg;r Einil- sinil e.:: Richr'aond fauna is fu.riÌ:Le:: prcof

thai onl;r 6ns basin cf sedir¿enta.'bion e:listecl in tl:ris âroF.o

ltii CLciIe and ocU Ììer Crcl crri cian (:i:e .;onah cu-arizite ancl

5c a.ver.fo ct fo g,r¿rt io-ql

The '.iionah ciua.r:tz-i te which over'l--ies the Glencgre shar e
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il-isconfcnrabl;r, is þ61-i eved- b,v ;lia j_cott (t9ZL¡, p. .aZ) tc
have been de1:,csitecì- by a t:r'a,nsgressi ve Beaverfoot Soâo

Evans (L932 A2, p,139) Ìroøeve.", berieveci trat tire l.cnan

reilz'esenis e. cLepcsit f c¡:¡red al ong shore 'by 1:e¡.-sisient ancr

Íairly sircng cLr_ï'rents that wcu.td fcr:i.r b¿iz.s and_ så.rrd.spifs.

Tiris wou-l d. also.: âccct-i.ing to jlr¡ansr e.ccct_¡-nt foy ihe fer¡¡

ärarrne fos sÍ 1s, il:-Le ripple rnarl,;s and cros s becLûing, the
occz.sional beds of r'"el-1 rou-nc.ed., f:rcsted:rincL -bl-cvr:r

quartz grains ancl tne clean, even grainec character cf
the sancL. rf the ;ona.h were a tra,nsgress-'i ve sea depcsit
it s]:ou--l ci also occlr-lr betl:een ih.e liciia;r e.no- bhe BeaveL:fcct.
l]ouei¡er it may heLve been for.¡¡reci as a cteposit along shcre,
in the sane res'brictecì erea- in s;ir-ich. tL" bt ¿si. shal,es were
foririei arrä courd noi l¡e d.epositec beyond tne r.est::icti on"

The Reaver.fcot fcrm¿i.i;ion is the ex.bens-îve Cei-.su1-

of the Richmond sea " The rc cirs , cf i;his fcrnation, appea.r

tc have been r-aid- äo\,rr1 initÍar ri,' å.s e ririlestone. The

occlirreltce of I ¿¡o'ç 1ii:re stcne I enses a_t .bhe bas¡e cf the
Beaverfoct anci doromitizati-on of par:ts cf the u.pper lricliay

inriicate that dclornitization of ilre fcr::rrat:.on occurred.
after l-ithificati-on" '-L'Ìre d,estruction of or.i,3inal r ii:iestone
ì;exti;'res is fu-i:ihe:: prooÍ' the cclomitizaiioiì rïas se ccncla.r;io

The paucit]t of fossi ls in the ci-cl-cstones, in contrast wii;h
the ab,u.ncr'a.nce of fossil,s in ilre l-iinestone, ma).r al-so be

accounied for by secorrdarr¡ dcl0mii;ization ,.,,r:ich h.as

d-e sti:o;'sS the::r,
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rÍ ccncj tions in i;he Beaverfcct sea cÌ::an3ecì after the

d-eposi'bicn cf tl:e basal few Ìri-rnCreci íeet cf lirrresicne, anci

the na€,nesian content beca:i:e hi-¡he.r, it .*cu.r c account fcr
the peiucit;r 6f }irrestone I enses ancl fossil s abcve -i:ne ba.sal

bed-s. ?his sea ir¡or-rrd bc íavcrabr e for. incc'rplete
dolomi-ì;izatìon oí 'i;i:ie or¡err)'ing beiìs a,nd. ccu_l-d- i:rohibii;
-l ifa

The absence of secondar-;r cLolornitizat-i on in i;rre

l-írnes-i:ones ulderl¡ring the Beaverfoot, rvhere i_he r.r'onah.

qu"art zíLe and Grencgl e sl:at e âre present, is 1-.:rcba.irJ_;r dy_ç

to the fact tha.t iire Gt encgle shales acted, e,s a barri.er
tO Cif Ci-f]-atin.t rr¡¡to-no r." nl¡ in nagnesi A.

Sil-urian (The_ ßr:_i sco fc__rnrati_on I

There is lÍttle information as tc the env-ìronnenis

cf depcsiiioti of the Silurian forrnaticns: âs exposu.res

are poor in the Canal i''ìats area.

Tj:Le 3ea.,¿eríoot sea. a"opeajrs tc be â ncï'rrral- f-ìart of
the basrin l,hat exj stecl in tire canaf lllats area d_uring

Fa.l eozoic tirne " Deposi-ûion of sedi ments: as lnclicated"

by relations to tite nortlr, l.ilalr have k¡een ccntinu_o.,_r_s

throir-gh to ,3ilurian iime -rïhen the Firisco rïå.s depos j tec,,

?here r,¡as sor,,1e restricticn oi the seâs in pa::t of ,silul::ì an

ti¡ile to per"üiii depo sition of the grapiol-iiic blacl< sha'r ss "

Silurian and/or Der¡onian (Tkre Burne.is foriaation
G;psu-rir, âs re oresented by ihe Burnais for¡:ration" was
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clepcsibed after' .1'-'r.isco ti,ne. Tj:e r:l:esence of 3.;ips';¡n in

the Ca:ral irlats area ani the Stanfor.ij, i,a,nge inciica'r,es,
-i,hab here, sea-s Triere restricted. Lii;tie is linoivn else.;,'ire;.e

abcut'the rocks v¡hi-ctr -,:íara r-or.rrei. ciürin; Bu::nais d.elrosition

¿nil therefcre little 'î 5 lirrorn abcui; i:estr.i ct icir in the

Canal llat s are a o

De_l-cnian (The äarrogate fornaticn)

To the north ihe Tlarrcgate forniation was depcsited.

above tl:re Burnais anci ib jûay or irtå¡r pet have been de1;osited,

in the Canal Fl-ats area"

l'{ississil¡Jlian (The pg.qff ancj Ru.ndre forrnations )

The ).oi-rnges'i; Paleczoic rocks expcsed in the canal_

Frats ai:ea are the Banff an,*i ilu_nol e fornatioír..S e These

forrnations cannot be placeiL accr,r.ratel ¡r 1n ¡5" stratig::a.i:iric
Ír'anev¿ork of ih.e canal l,-lats ar6e as no nearl:v occurz.ences

of these fo::rnations har,'e been r.eported, Becai,rse the

Ir'iis sissippian expcsur"e occur.s su-rrcuncleä by faults ii ma¡r

be tl:rai ihese rocl,;s alle not part of the no¡Ì.ûa1 succession
in ti:e cana.f -i-¡tats areao ri ma¡r be that the jiiississippian
i s .1:art of ihe ncr.ma_l_ succes-sion ano thai, str.r-:"c.Li,rra.l t_v it
rerr:esents a dor'¡n droi:1:ed faurt bfocl< uhicl: has noi, been

ercdeci as have c b,l.Ler liíississippian i'ccks in this a-í,ee*

If 'uhe ljississippian is part cf the nc¡,nat su.ccession

i,ie::e, it rr13.¡r e¡ ;rtay not be conícrrnal:l_e u,ccn tne unc1erlvino:
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rocl'is ano becaLlse tìrese are th.e rncst r,res'l,e:r1¡i occu-rrence

oí IJ¿rnff and i?.und1e tne lrap-e:roa ¡i¿ì)r* haive been cl cse to

the wesier:n eC_ge cf the ii,iississippian se3.ø
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Sirale, Green and red, fissile; e).posu-re i s poxtr ancl
there nay be a 5 Íoob thicl¡ becl of recl qr.:.a:'tzite
inteL:be cicJed with the sitale é 6 6 o ô l-ir. O

Sandstone e pink, gl:een and bz'own and ;r3l I oiy
ueafi:eri;rg, fine-grainecl , io beds 3 incires t.riclt

Quart z'tLe, dar.k pu.rple, fine-grained, silÍceou_s,
I inonitic flecks,^ar"e present; cotrta-ins soine large
o.Lr.artz gra,ins I/A inch in diarneter; in beds 2 inches
to 2 fe et tl:licli; red shal-e pa:rtings ancÌ interbecls I
inch thick are present

InterbeCded sancistone and shale; sandstone is red and
yel-Iow; shale is green; poorly erposed oøoooé...o6ôeo

6"c

27 "o

Qn

?ô

ó.0

Sand-stone, r,vhite, yel 1or,r vueat,rering, fine-grained.,
sil-iceoLls; par"t1¡r a pebì:Ie conglcinerate in compss j-tion
laminated in part ancl in b inch to 3 foot thici.l beds . 9 "C

,Shale, red-; contain l-enses of limotritic sandstone
from I to 3 incl:es thiclc; rubbl¡r exllosure ooooo¿6oooo

SanCstoïr.e, v¿hite, purple ancl ;reIIow, f i ne-grained;
clrngosition varies to a roebble conglontez.ate in part;
in b inch to 3 foot thick'beds; red shale partings
and frag¡nents are present -tL -

6 Lv.)

Sandstone pebble conglorner.ate, yellolv, fine-grained,
very siliceous, coniai.ns some green sirale partings B " 0

Qua::t zite, pr,rrple, íi ne-gra j ned; arg'i.l laceoj,ts ;
slightly lamìnated and s¡'rmnetricall¡r rilrple marl<eC
with green. shale partings cn ripple marl,;ed surÍace;
in 1 io 3 inch thick beds o6éoo oêoô¿oècoc.ô 25.O

Sandstone pebble conglomerate, whi'be, pu-rple
weatner"ing; matrix is equi-granul-ar fine-grained
qua.rLz sana; pebbles ará qls.arrz, 1/I¡- inch in d-iarneter
r-¡l:ite and red ooêoo 0006.0Òôoo 13.5

Shale, bro,i,rrr and red; poorly expcsed -r'4.2

Sandstone, v¡hi i;e, blue-grey r,veather ìng, friabl e,
l-irnoi:itic; con'bains minoi' anrounts of pebble cong-
lomerate; in beds 6 inches to 2 feet ttric:,; .. . " .

Sandstcne, lzhite, mediurn-grai ned; contains o.u-artz
pebbles and is a pebble conglcmerate in a few places;
ivith better cementaiion varies to a qnartzite in part;
in beds 3 feet tirick; contains scme thin beds of green
shale 6ôooo oôoooo,ôoÞ ôoo.o o.oo.,o. t9+,5
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Sa.nd-stone, r,irhite to Ye-l 1c',7, med-iuríl-trained-; contâins a
few quariz pebl¡l-es; lirnonitic in part; in beds c incjr.es
ic 3 feet ihick; conbai ns snlar 1 íraSrrents oî Gï'een
shale ancj. Ereen shale pantings ooo.ô 20.0

S¿urdstone: -;rel low, bro',"m r.¡/eâthering, Íine-grâined, veI"i¡
friabl-e ; in becLs 2 inche s tirick; contains some green
clro]a -¡oæ*inæo ? llJi-rci¿'if j-JAJ--iJrffSS ø 6. o o ).v

Slra.le e gi:een, green tc brol''¡n weathering¡ fissile, vleI1 / ¿laminated in pert oôooo ¿oôc€ô. o"5

Sand-sione, r,vhite, fi-ne-grained, limy, friable, cross-
bed,cled, linronitic, in beds 3 inches-thick """.,oooooooo 6.0

Interbeddecl qua-r't zire and- sLral e; qu-artzite is fine-
grained, siliceous, li:ronilic: in bed t inch thick;
slrale interbeds are L/e to l- inch thicl< o o o o q 5 "5

Shal-e, green, rlottled g::een to brov'm v,¡eatherinEr fissile
contains soÌre thin linonitic sand blebs parall el tc
beddin¿ 06o10o..ô6 3"0

Sandstone, brorvne med-iuin-grained, lirn;rr. limoni-tic,
contai ns scne quartz pebbles; in beci L/2 inch thiclc ø s o 7 . C

Sandsì,one, ivhite and red, f ine-gra.ined, linonitic,
calcareous; upper part is slightly laminateC and hard;
in beds 1tc I¡ incÌres thick 6qooó..oooo¿oôooo 22"5

Sands'bcne e rvhite , whi te ancl pale red v'¡eat hering, f ine-
graine d; contains abundeni; he¡ratite and lirnonite flecks
in 2 tc 11 inch becls; contains some thin green shale
inierbed.s 0ô060 ooco. l,2"O

Sandstcne, red, fine tc rnediu-r.r-graì ned; contains fl-ecl<s
cf 'liinonite; poorl¡r lanÍnated- to ylassive; i-n 3 fcot
thicl.i beds; conta-ì-ns soxte 3 inch thicl. veinleis of
v?-rauv !ìu_êr ua ø ê o è o o o J-¿_øV

Sanilsione, green and bro-,"¡n r . ytediu:n-graineci", liilonitic,
limy in 1:a,rt; in 2 inch tc I¡- foct thick Ì:eds; thinner
jreds are f::iable a.nd thicker" beds are qu-artzitic in
part and not lim¡r oo6oo 38.5

Sandstone, v,riritc; fine grained, ar.gillaceous and
liilonitic to med-ium-graineC and silicecu.s; in becs 2
tc 6 inch.es thick; cõntains sotne inier"oeil-s cf fine-
grained, argillaceous green sandstone e.nc1 waxy green
and brci'¡::e sand¡r, fissile sha'le in l¡eds 3 inches tiricL;. ZE. C



Sand-st¡n¿, rhite " bu-fÍ-6?o;r i:¡saL.reriçj, íine-ora-ned-;
in bod.s l- í-,ct ihicll,: c:rtains sciÌle b i ncl,r thicl; bed_s
of sil iceou-s cr.Llar b zt'ie and green atrd bro'.n sL:ale ;
specks of linoniie and fragrnents of i:z'o-,¡ro slial e are
p::esenb in some sandstone beds oooôo 6ôó6€

Shalee gi'ecn anóL bror¡¡n; in becls Jf incites .bl:ick;
contai,rs I to 2 inch tnick bed"s ripple inâyl,;ed sancLstcne

Sandstone, white, sil iceoLLS ; ccn"bains liincnite flecks;
sligiri;J-y, argillaceous e friable and I aninated in par"ts;
in becls b tc LZ inches thick; contains scme 3 inch
tl:ick interbed-s cf gr.een, fissile, 'r:anded shafe o o o o 6 . .

Sandstcne, wìrite anci. ligÌ:t green, fine-grained,
argillacecus, liinonitic; in inte::ference ripple-
¡rarl;ed beds 2 tc b inches thiclc; ccntains 3 inch
thick green. shale inter'ireds .ouoo¿o 6oo oqooooe6oøôoooo eo

Sandstone, vihite, íine-grained, sil_icecu_s ; in
b ì;o 9 incires thick and wel]- laninaied. in part

be ds

Sandsione j v¡Ìrite, fine-grained, I imonitic, fr:iairle;
in beds 2 inches thicl< ôoôoo ooo.ê oøooô

contr a].ns
quart zite;
bedded

-l-ì?

34. C

l.C"U

16. o

11. c

r'-2"2

lJ
ir L+o)

f ".J

29 "C

L5.c

Cè¿

Õ"u

16"o

709.c

Sandstone, ivhite, Íine-grained, sil_iceou.s ;flecl;s of lirnoni'be a,nd hematiie; partly a
coniaj-ns some small quariz peìob1es; thinl¡r

QuartziLe, r''ihite, fine tc rnedium-gz.aine d, sligirbly
argillacecu-s in pa::b; contaìns flecl,;s of lirnoni_tiô
l'naterial and fragments of green siral-o; syrr.metrical
and. interference ri;:pl_e rnarks; contains abunclant
interbeds cf sand;r, green sira. l-e oooôo ù6ôoøooooo6oo

Siralee green; contains abu.nd.ant quartz grains, sand.to peìr"ole size; in r¡ed-s 6 inches tc Z fãet thíck eeeooo

Sha1e, ûreen gz.ades ic mci;tj_eci red ¿l cjlg s.trike 6 6 o € o o @

S.irale, cleep 1:urp1e-i.ed, Íi¡si-l e, -laiainated., in L/L, rc
l- incir thic]< beds èoøeo6ôoéo

Snal-e r lrrå.x)r green; r,ecl, ]¡ellclv¡ brown ¿pçì_ g::een
rtreahhe.cing; coni;ains -fl1ec1;s oÍ ::ruscovite; Íar:ri:ra tecl
t¡¡itl:r bleløs and" lenses of sand.; in r r;c z inch ì;hic,k
beds 6 o ê ê o o e o 6 è ô o o o . ô ô o ó e o ô 6 o o ô ó 6 o ê o € o s o

Total- thicl.,ness (IIpper St. pira.n imit) " "

ünd.erlying beCs r Lcwer St " piran unit .
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The Ji-rbilee Dolo¡iri te

l'h.e fol!-cwiir¡, seci,i-cn ivas rireasu-reC al on3. a ni-r-i-n'ber cf

riC-ges and slopes no::th of Raro C::eek and west of i,[arraalade

Creek" The l-ine of section is a;oproxÍmaie1¡r Jretr,veen

nu¡nbered points 9 on the Eeologic map.

over"l¡ring becìs: I',icliay Grou-i: ThficÞçess
l,g(j L

ar-! n--*^^^J l, n
J.!UU -a-\-|J'JijU--U o o. o e o ô o e o o e ê o Ll-oV

DolomÍ te, dark grey, blu-e-gre,v lreathering; contains
alrundant tdolomite mar'l¡ings r; rnassive; minor qu.a::tz 

,( Iveinlets are present o6ocô.oo6. L)@.,

Dol-orri te, light Srey, light bu"ff v'reathering, rflecLiur,r
crystalline, massive; contains e.'bundant o,uart, ,, _veinletS " ôøøøè 6so6o +ø.)

Dolcniie , clark gre)rr b1u.e -grey lveat?:ez'ing, r,e cii-uüi-
cr;rstalline, mas sive ; conta.ins rd-olomite marlrings I

and patch,es of coârsel;r-cr¡,'stall.ine dclonite anC
calcite ; sorne cr.u-art z veintèt s L/Ly inch tliick are
present .o.¿o

Dol o¡rite, l-ight buf f , I ight grey v,reatliering, fine
tc mediu¡r-cr¡rstallinei poorly bedded in ú fcot
thick bed.s oõo6c 80.0

Dolomite, light Brey¡ light buff r,reathering,
med.iu.'-¿-crysta-l line ; conta-ì ns resÍ stant lbu.ttorts I of
dol-oririte on lveathered surface, abu,ndant thin c.¡uart, ,-n nveinlets are presont oo.oó o.ooo b7"0

Dolonite, light Breï¡ Iight bu-ff ilreathering, finel¡r-
crlrs l,alline; weathered sllrface in part is mcttled
and- haclil;r; ïiiessive; rninor o,Llart z veinl ets are
*-^^-^-^! - .-t.>/- 

^íJJ''ç S CIII¡ o e o o o o o é o € o c c . ô o ô o c o o o ô LCW.V

Dolomite, ligJe'b blue-gre-.f , mottl-ecl bl-ue-buff
v'reathering, rnedj.wn-crystall ine ; some vugs, inÍilleci
wii;lr;oinlr calcite and C.ol-onite are present oooooooo I92"C

Dolcmite, rrhite bo i-ight BTe;r¡ lig;Ìrt buff rveafiiering;
laninatecl- in part; massive a ô o. ó 237 "a



i¡6f ¡¡1'Ì te , ligh-i; gre)r, light bnÍf l'uea'bi:erin"g, medi';rrr-
crysì;al l ine; 1a¡ninated- in an irregula::, dis-
ccntinuous patte:rn; ,.'re11 'oedded in /¡ fcc'L tirick "oed-s

Dol-ornite, daL:l; greJ, blue-gr'e)¡ weathering, rÍled-i ull-
cl-)¡stal-T ine, rlassive ô 6 s o .

inter-
) reç u

ttL!J-¿).

l. r ^LLfo\r

l,r n

ÕrJu). r.1

t-) øV

lt^)"v

L,S "a

zl+.c

tirick; in úed-s 6 incLres to 2 feet thick

Dolomite, dark STei{t dark biue-grey lveathering,
niedj umr-crystalli-ne ; contains sorûe rdolorrtitic.l
mârkj-ngs on lveathe::ec]- surface 6oêoe o.o..oo

Do1onite, dark grey, sandy blue-grey vreatherinS¡
inediwn-or)rstal line, poorly beddedl

Dolcmite, light gï'e)' and lvhite, bu-ff rn¡eathe¡ing,
mediu¡i-ci:)i-sta.l line, sl ightl;r laminated in part;
poorl¡r 'bed.c1ed in 3 foot ihick becl.s o o o. 6

Dolcmite, r'rhite: treï and purplish, buff weatÌlering;
fi-ne to mediu¡r-cr¡rsla-l line with sone blejrs coarseÌ;r-
crystalline; ccnta-i ns r,rinor amounts cf cry'stal-line
caicite! poo¡'l)' bed-cled in 6 foci thick bed.s e ô. o. o è o

Dclo¡nite, r.rediun-crystalline ; consists of
bedcieCL gre¡r gnd 

. r¡rhite dol-onite 'oeds l- to

Dol ornite, purplish-grey, sandy buff
nedj-um crystailine t,¡ith sorrie patclees
^t-'-i- n -l 'l ì n¿wf ,vÈuaMi.Lv o 6. o.o o o . ô o

lveather-i ng ;
coa:'se1;r

DolcnÍie, light grey; rveathe::s buf í wi'r,h a
'orecciaied- pattern; finel.y-crystalline lvitlt minoil
anourrts cf pinh calcite; poorly l-aminateä in part êø

Dolornite, da::i'; gre-v! lmobbl;.r, blue-gre)¡ ¡,veaihered
surface; nedi url-crlrstalline; poorl-y laärinatecL in
pa::t and poo::ly bed"cied; contains patches of rec'l-
clc].omiie and ca]cite oooco

Total thiclcress (i.pper Jubilee Dolornite

Dolornite¡ inter'beddeci gre)¡ and r,vnite doloni-te; in
beds I foot thick; contains abund-a.nt lenses of chert
1 ..1^ ^J- !l^: -l-I -tUULr UIIIC;í, ê '. o. ê o o. ' o o 6 o o o o e ô o o. o ô o o ô o ê

Dolonite, tl:in bedCcCL ¿ooôo oo.oo

3il. c

OO ^UU â l.-/

1)1 .l
LC). v

) 1536 "a

Jrv



Dolomite, dar'li gre¡r, blue greJ' ,rea-tnerinE, finel;r-
cr;rstalline ; weat}-Le::ed surface is lcrobbly and h.asriolornític t:la::lrinsst; in beds 2 feet thick oôoøoooõø

Dol o::riite, J-iE;ir.b bl u-e; vrhiie l.¡eat.her.ing witit sorì1e
iruÍí na.tches ; finely-cr;'stal-line, sligirt-l-y larninaiedjn part; well beC.ded. in ô inch ihick becls e o o. á

Dol-orniì;e , light gre -,y'¡ r,,¡hite lreathering;
poorly la::rlnated; in becls 3 feet thick

massi ve to

Dolomite, darlr Sre¡r¡ bl u.e grey lveat,liering, sl_i¡,ihtI_v
bandecl éoô.o

Doloniito , l-ight grelr¡ i¡¿hite to buÍf v¿eatl:e¡'i n3¡
meditxr-.crlrstalline i /nassive tc laminated,; poorly
bedclecl- in 1 to 2 foot thicli becls o 6 ô o.

Dolonite, ligì:t ETey s light bu-ff lveathering¡ rlediu:n-
cr;rstalline; massive to slightly J_aminated in part;
vu.gg¡r in part; in becls 1 tc 3 fee'b thici.; ø@o.ooêooo6

Ðolcrni'be, blue gre)-¡ vu-gg)r oooo oooo6oooo o ooó !. o o.ooo

J)olomite, li6ht grey, v,'hite fit'e¡r rr,¡eathering;
slightl-;l ]aminated in pa.rt 6oooo oô.ooo6ooe

Dolomite, light g?e)', J-igh'b blue grey I'reatheri-ng,
i11as s ive ; vuggy witl: some c.r:ystalline Colonriie
infillings ooooô oôóo. 6.0o6o

Dolc:-rtite, liglit grelrr whii,e weatìrering, med.iu:u-
cr)rstalline; consists cf interbedcied i:rassive and
le,rninatecl J:ed-s; sligi:t l y vugg;r at top; poorly
bedd.ed- in 1 tc 2 fcot thick beds, Base r-rnit 11 o € a o o

Dolomite, s j-mil ar to previous; contains a fer¡,¡ mj ncr
?¡ecls oí intraforrilaticna.l breccia; this is the base
of the white tc light gre)' weatherÌng doloceite e s o ø o

Dol-ornite, interbedd.ecì grey and r,¿hii;e dolorniie;
inter"becl-s 3 feet thiel¡i mostl ¡r lamlnated J¡l:.t sorße
bed-s Ð.re trllassive; sone nassive 'l¡eds contain
lcrolomÍtic markingst êoooe ooooô6

i'JnJ- ^a¡-'1^d^.1vrll'vovv_o0ooc

Ðcl omi i;e , Ii"lht gre;i; contains t C.ol omi tic rnarliings t

on vreathereC. su-r'iace; in bed.s 2 Ì;o 6 inches tl:icL; o.
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Dol oinì te, li¿:ht bl u.e Erey; tdolorniiic marl¡:ings r on
weatherecl surf ace; Iaütinated
beds 6 inch.es to 2 feet ti¡.ick

in part et base; in

Dolorrri-te, Brey, laniinated; some I arninations d.i;ie to
thin interbed-s dar'lcer :ol ored dot orcite; vugg¡' inpart; in beds I to 2 feet thick øoooo

Dcl-ornite, lvhite and grey; I a:irinatecl on -r'¡eathered-
ât11rl-^-.^. 't-^¡¡^J
ÈU: I4Uç, U\t\.1(¿vLd o e o . . . c . . . o ô ê o , o c . ô , o 6 o .

DolomÍte, bl ue grey, meC,i-um-cr;rstalline ;rdolornitic roarkings t cn weathereC surface;
slightl-;r -ru.ggy at base6 sone l:eds sligìrtJ-y
laminated; in beds I tc 3 feet ihick
Do'l omite;
dc lorni t e

consists of larlinatec-ì. blue and gre¡r

Dclomite; coarsel¡r laminaied in white aird gre;r;
coniaj-ns coarsel;r crystalline dolomite on becid.ing
n-l ¡-¡a <Ðooðoc¿.

Doloinite, dark grey, blue grey weatir.ering, meCì u-ir-
crlrstalline ! contains ldoloinitic nar'lcings t and.
scli1e blebs of black chert; in bods 3 feet thicl<

medil-u'n-

in lclver

oo"u

31"0

17"0

L7g "o

¡f C

110"0

69"0

a1 
^LJoV

))")

I¡6"0

Dolcmite, dari,; Brefr blue gre]r
crys bal-Iine, lat"rinated in part
rnarki-ngs t present tiror:-¡;irout ;half and 'bniclc l¡eCded ín u.pper

we atJ:.eri-ng,
; fdolomitic
tirin bedded

l¡.¡ 'l frrq !l

Dol oilite, blue grelr, L,nobìrly vreathe:cecl surface ;contains 'dolcmitic rnarlr'ì ngsr ! in 6 incjr tc 1 fcoi
tniclr beC-s ôoo oè.¡. ó.

Dolornite,
la-¡iinat ed

Do I cmi-te ¡
r:r ¡ i" l¡'i i,.1 c' s I

pattern at

Do J-ornit e ,
s c¡le be cis
beo"ded Ìn

consisis of interbedded. v¡itite and gr.e;r
dolornite; in beds I ic 2 feei thiclc

bl ue grey v,re atheri ng , I d-o lomii i c
pre sent ; contai ns cher.i in a Ilace -",¡or1.;t
top; in becis 6 inches to I foot thici<

J-iE;ht gr"ey weabheriirg, well lanrna.ted;
ar:c an ini:cafcrinationa,-]- bi'occia, well
1 fcot thiel¡'r¡eo.s 6 o o è. 12 "c



Do l-omi'¡ e
ccni ains
a:nci-rat s

Dol-ornite, bl L,.e weatnering;
some are íain'bi¡r Ia:linated
are present ! poorl v bed.ded

, 1i3ht Jre;'. bl i-rc i:te:i veatl:e::in-,, ne:Ìtve;
sorr.e bu-f f dclomiie ve 'i nl e'i;s anC minor

of chert; pcorl,w ired-d-eoL èoôoq

rrQ.l,JU .

67

3r ^

78.0

7 3"0

31.C

7B"c

t--

¡L /)e'2

'7n

rQ rr

.)"v

("\)

tQ^

1A)'w

iîL

(

Dol-cmi-'ce, d-ar).r grey, blue gl'ey i'¡eather,-iirg,
crystalline; ccntains abundant beds of red
clr.eri, b bo L2 inche s thic1.,; pocrly bedcieC.

mosf bed.s nassive
; ärinc:: airounts of

f -Lne 1¡r-
and black

lJ U- nr

n ir a '"'i:

ITot oxposed .oo.â oo{ó. o.oo.

Dol-oririte , rivhite and grey, lami-nated., in beds 1 fcot
tiri ck

Dolomite, interbedded- gre;i and vrh.ite Ìaminated
d.ofomite; mottlecl blue gre;r ireathering o o ê ø o

Dol omite ¡ d.ark Srey, mctiled bl-ue ¿re)r lveathered
surface, nedr'um-crystalline! poorl;r ]aminaied in
pârt but mcstl-y massive; contains mincr aiûounts of
chert; fetid odour; in 'ced.s 6 inches to 2 feet thick.

Dolcmite, coJ-o;' la-¡ninated-
grey bands form :'iclges cn
crystalline; bed.s a:re 3 io

in b-"Ì-ue and ¡re;r
neathered srlrface

]¡oi¡Ä c "

; mediurn-
9 inches thicic

Dolomite, blue vyeathering; l.tnobbly and patchy
rveathered surfece; ihin bedded in 2 inch thicl< beds.

Dolomite, lighb and dark grelr: €lrey rveatheliryZo
medium-crystallj-ne, rvell la-rninatod, in 2 to b inch
thicl,; beds o6o,ô

Dolomite, dark grey; rootil-ed bl-ue grey v,,reat.hering;
ieediu:l-crysta11.ine, thin bedded ô o ø ø û

Dclo¡rite, v,ihite
v¡el1 laiainared

aud bl-u-e grey, finely-cr;'sta1l ine:

Doloniteu d.ark grê¡r, blue grelr v¡eatl'rering; medir;:n-
crlrstalfine; irregu.lar rnottled lveatlr.ered sLlrfece € a o

Ðolcnite, rvhi'be, la-i:rinaied in part ô o ? é ô

Ðol-crn'î te ¡ laminated in grey and lvhite I ayel:s; in
beds I bc 2 fcet 'biricli ooe ..



Dol-cürite, dar]< blu-e ; r:nottleC-.b'luo [r:e.jr,¡¡eathering!
nedju:a-crlrstall-ine, tn 3 'uo b inci:'ùhick becLs ôåooé

Dolomite, l-ight Sre)-y ¿rey weal,freriitg, I aninated- in

119.

-^¿_èu

26.c

181. 0

c¡-t A IL)-!-vo)

-^

16. o

-¡' ^Li"v

tr' 
^L2êv

part; coniai
2 feet thicl,,

ltlot exposeCL

ns ni no.r qu-a.rtz veinlei s ; in 'oeds I to
o60.o

Total- thicl¡rress ( Lcwer Jubilee )

Und.erlying bocis I Upper St Piran ulrit.

Ti:e lilcliall_Ëfgup.

This licitay section v,¡as measured along tire easiern

sirle of the head of l(arrnalacle Creek v,¡hich fl-ov,¡s into Ram

Creek" The line of section is be'bween nt:mbe::ed. ooints B

on ihe geciogic nap,

Overlying beds: Beaverfoot fo::mation Thiclcrgss

Dolomite, 1im;', cream an<ì. gre;r; bl-ac1,; weathering
ivith a cirerty appe al:ance ; ïnas s-Í ve, pcorl;r ex1:osed. o

Limestone, blue; contains shaly partings and is in
part nodular; tdolomitic rnarkingst, are present;
dolomitized in part; in beds 2 tc l- inches tl:rick oo

Dolomite, dark Srey, buff t''reathering, fine-grained;
sligirtly lirn¡'; gener:al inucÌdy appeara¡.ce ê o . . o

Limestone, blue, finel-y-ct-¡rsi¿1line, organic-like
forms cn rveathered surface bedding planes ; contai ns
blacl.; cirert blebs; in beds I to 3 feet 'bhick 6oo.oo

Limestone, dark grey broi.m, blue tveathering, nediruä-
cr¡rs ¡al-line; ccntains rd.olomitic nar'],;ings I and.
abundant plant-lii,;e marl;ings are .present throughout
on bedd-ing planes; in l¡eds 2 tc 'o inches thicl';;
blacl¡r cireri lenses and beds 2 inches thictr; are
CCmmOn ê ê 6 o o . ¿ . e o ê 6 o Þ ô e ? ç o o o o o ó e ø o ê . r . é o o 70. c



lilot E:rposed

bror,vn, blu-e rveathering,
conta j ns a]:u:rdant ldoloinitic,/tc b inches ';hicl;

Limestone, dark Erey, blue lveatirering, mediurn*
crystalli-ne, b¡.eõciâted in part; in Èeds 2 to 6
inches thictri; contains sctre 2 inch tnick beds of
h"l o nl,- al¡arJ-vJqvjlvrlvruøo€eo.roo.ao.o

Not expcsecì

Limestone, blue, buff l,yeatheringi contains liiny
argil laceou-s laminae lvhlch fcrrn riCges on iire
weaiirered surface! brecciateci in part; in 6 incir to
2 fcot thick beds oôôoo.âooo

l{o't expcsed-

LÍmestone, light gre;r and blue, buff v,reai;h.ez'ing,
finely-crystalline; in beds 2 tc 9 inches thiclr
rviih soi:re beds 3 feet thick; beds ar.e argillaceous
rnassive, intraforrnational breccia and laminated
types; ccniains sone shale interbeds 6 to 9 inches
!l^¡ ^1-L-!-tJ-Ult qo6¿eo.¿.o

Inferbedded shale and limestone; consists
predoninantly of beds cf. linry shale, bu-ff
vyeathering¡ up to 5 feet thick; contains interbeds
of linestcne I inch tc 2 feet thick v¡ith average/.1¡eds 3 to b inches thicl.;; intz'afcr"matj-onal breccia,
mud.-cracked-, l-aminated and nassive limestcne are
the lithic types; light grey and blue, bufí
r'øeathering, fine to coarsely-crystalline o . . c . . . o o a

Lirnes'bone, blue, intrafor.rna-iicnal brecci a ø ø . o ø . è ø ø

S}:ale, greenish bro'¡n:; contains l- incir ihick
in'ierbeds of blue lirlesrcne

Lilnestone, blue; well laminaied, massj-ve and.
intraforuaticnal l¡reccÍa 1Íiilic types, in becls 'o
incires to 3 feet ihick; contains soiûe bu-ff
lveaihering lirny shale in'berbeds ".o oooêôo.ooco

Lirirestone , ð-a:ck !i:e;r
mediun-cz'ystal line;
iaarkings! ; in bei.s 2

Liinestone, b1ue, laminated and in-braf
breccia t¡ipe, in beds 2 inches thicl<

crrnational

L20,

6"c

'lô -r-). )

'l) 
^rrôv

B.c

1) I
-LL . 2)

t1 l-
LLo )

105.0

¿o4_, J

r- a-

ar')")

Ltz "o

o.u

Line stone, bl Lre , we 11 I an j nated- in part ; ccntains
bu.ff limy shale ve in.lets and i nterbecls; shcws
featu-res sucir. as sluinping êôoceooooô oôôôoôoôoê 2r\



LzL.

Lines¡cne, interbedded intrafc::¡rational- J:reccia
beds b inches ì;hicl'; and nassive lirrrestone bed_s 2
r'l¡niroc ilri nl¡ L nlr:UfIvJ Ufl!U!! ø o o ô o o o ô ø o o ô o o ô . . ô ô ê ó O L{_n U

Linestone, blue, in'brafcrÌnetio-nal breccia o ø o o o . ô ó

Lirnestcne, bl ue, in'b::aforrirational ccnglcmerate i
contains well rcunded frag-nients up to 2 inches o " u

o.5

rl-

lo I

Limes-bcne, b1u-e r shal¡r, nodular; contains green
shale partings and scrne 2 inch thick interireds of
blue limesione ooc6o f!-.0

Lirne sione , blue, rnediuia-crystal-line, larninated,
fissile; in beds 3 inches th.ick; ccntains 2 incir
thick intorbeds of olive dral¡ silale o o o. c J-¡-.0

Lirnestcne, greeTt grey¡ blue v,reathering, f ine -
gra.ined-; knoì:bly \.1¡eatrered surface ; laminated,
n:.assive and i-n'l:raformational breccia lithic types;
inbeds 2 to 6 inctres thicl¡ êo¿oó Lo "5

Li-:res-bone , black, purple weathering, mediurr to
coarsely-crystalliire, wel-l laminatec-|, in 1 tc 3
inch thick becls o.oô.oêèôoêeoóô 3"0

Limestone, bl ue; intraformational l¡reccia tnre;
eontains some interbeds of massive fossi.l ifercu-s
blue I irne stone ; poortlr bedLd-ecL in 6 inch thicit becis LL,"5

Li¡testone, coniains bu-ff r¡einl-e'bs 'rvhich form
ridges on l'veathereC surfa.ce L "O

Lj-me stone ¡ Brey¡ intraf criuational jrre ccia ; contains
red and black fragmen.bs up to 3 inches in diameter l"C

Lirnestone, blue; shaly, lenticular; contains bufÍ
li-ily-shale partings about the lentÍls oo.6ó l-.C

Lirce stone , darlr Greys b
t o nie diw¡r- cr-j-s t alline ;
t¡'¡re ; ccnteins interbccl
in }:e cls ô incl:e s thi cl',

lue gre).¡ i'reathering¡ fine
intraformational breccia
s cf laninated lÍrnestone:

Lj.nestcne, darl,r grel, blue rveatnering; knobbly
weathered su.rface ; finel¡i-cr.y-stal-l-Íne ; ivell
larcinated-, thín bedcl-ed o.ooo ôoôo.o, oooêoooêo6

Limestone, darli greÍ, bl-ue gre¡r weai;hering, f ine
to med.ium-cr)r'sirall-ine ; intrafornational breccia

tt

type, in i:ed"s 6 inches thick 8"5



Lincstone, darl', 6re)': blue gro.r '',¡eatherinrl i
sotne ilt;Í'f rnottling on i.reatire.reci su-rf ace; nrassive
to I aminated in part; in bed-s 3 inc,l.ies thicl;;
coniains scme l:uff shal¡r pariings

Lineslone, blue Erel¡, la¡rina.teä to massive;
organis-l il,;e marl,;ings present on weathered
su-rfaco; contains sorì1e bu-ff s}:aly partings; in
2 to b inch. ttrick bed-s

1))

94.0

59 "o
,1 t'Lu2

11,

Limestone, blue and- l¡uff weathering;
soru.e buff shaly partings and tiree !
inierbed-s of shal¡r limestone, poorly

Shal;r linestone, thinlY bei.deä

ccntains
Íoot thick
bedded

Linestrne, buff rvea'bhering;
nartÍngs; in l¡ed-s b incl:es

Line s t cne , buf f rye athrering ; - knc'obly' lve athere d
slrrface; buff partings; in il tc b inch thick bedls

Lime st one , darl.; gre)'¡
beds b;r bu.ff partings
of rûas sive, laninated.
t¡rpes, poo::ly bedded

coniaÍns sorre shaJ-¡¡
thi ck

seperated into 3 inch thÍcl.;
and a buff ne'bvrork; consists
and intrafornraticnal lithic

(

Li¡re stone, blue gTeil t finel;r-¿y¡rsNall ine ;
ccntains white calcite partings oe.,ó

Shal-y l-imestcne, f ine-grainecì-; consists cf
limes'bone lentils in a green s.ha1e rmatrixt ; in
beCs 2 to 3 inches tìrick; contains some bed-s of
intraformaticnal- lirnestcne conglomerate

Shaly limestone, this is the base of Unit IV .ooo

Shal¡r l-imestone, biue, 6reen êrey weatherin.g;
shal¡r l-enticul ar lime stone conp.r:ise s 70 percent
of this interval; contains l- tc 2 inch thicll
interbed-s cf blu-e grey, dark gre)J iueathering,
fine-grained limestcne v¡hich has distinctive
ringing sound l''rhen struck '*,rith geologic harrtrrer

Shaly l-ir:res'bone, green; in becis I feet iirick;
contains I to l-¡ inch thick interl¡ecis of noclu-l ar,.
rnuC-cra.cired., and intraforma'i;icnal- congloraeratic
limestone ooooô ø.oøa ¿ôoôo

^,1 
L-

A(

rô /IU.i

\/ L) I ê¿

26 "a

106. C

I) f!,



I ??

G::een sha.l-e and biu-e gl:e;r lime s',,one , thinJ-;.
in'berbeclned, this is the_base of_ilnít_l-11 ooooooooo L3"5

Linestone , nociul ar, r4ud-cracired and s;'riure brica.lJ-¡r
ripple-rcar'Ìced, in t io 3 i nch thicll becis, contains 

É? ôsonie da::l,; grei' congl ¡ns::atic bed,s 2)øv

lrTodul ar" limestoni; r gÍe¡r, d-ar.l,; gte:f weat]:ering,
mecliun-cr;rs¡al l-ine; in 'bcds 3 tc b inches tÌriclL;
contains thin interl¡ed-s of intraforrnationa-l
conglorner=ates and laminated" lirnestone 50" 0

ilodular l-irne stone , in be ds I to 3 inch.e s thj- ck;
contains scr'íe b incl:r i;hick beds of l-a¡rinated"
liniestcne o.ooo 5O.O

llcc].ular 1'ìnrestcne, in 2 to 5 inch thicli ]red-s,
coniains abundant brorvn and biack chert lenses and
becis ooo.. 66"o

Li'mestcne, interbedded shal;r nodular limestone anC
l-a:ninated Ì:1 ach¡ mediu:n-c::ystal-l-ine lj-mestone,
thicÌ,;l¡r bedded; contains occassional- l¡eds of
intrafo.r:ilationaI conglomerate and chert, in upper
I)AL V . o . s o o . o . o o o o o . ê o o ô e o o o . . o . è o a o

Limestone,
limestone a
congloinerat
present in
of Ïlnit l-1

interbeoLded d.ark grey ncc.h-r-lar shaly
nd blacl< l-imestone int¡:aformational-
e, thin bedded; sone shal¡r partings
the nodular lirnestone; this is the base

L\2"5

7Iv"5

Shal-e, ciarl,; brov,'n, paper-thin; ccntains thin
inierbecls of liruestone conglomerate o,.oo ûoeoo 7B"O

Shale, green, limy; contains scme thin interbeds cf
reddish limestone congl6tnsrate, fossiliferous in.^--^! Lc IrUAf'U e o. o o o o . c o ð â o o o o ô a.. c o ô ó o o o o o o o o o o o e o o ø e " Ll>.>

ShaIe, green, lir:i¡r; ccntains I enses of ar.gillaceous
l-imestone anC beds of intr.aícrrnational I irnestone
ccngl-omerate êeoo. oðôoc.o! L3.5

Dolornite, r'u-sty weathering, ar.gillaceou-s ; poorly
expcsecl €oo.....oo ,oôoôoôö i¡O.C

tinesione, redcì-ish b¡-o-r'vmr r'ust¡r weathering; very
argilf aceous; f ine-graineC, foss'i 1ì fercus: siral;r
ha¡1 .'1 i¡r' -la (uuuLtJifö ooøoê..ao€ ¿ôoooooeo6 å!6ôe ooo Lj"2



:-2\.

Sha1er 6reene lin;r, poor'l,v bedd,ed; contains lenses
cf argill aceou-s l-i¡nestone and beds of rnassive and
int::'aforrriational "Limes'bone br.eccia; tÌre linestcn.e
is gre;r anC, bl-ue, and rnecì.iun-c::ysia'l line; fragrnents
are Lrp to i¡ inches in length; shale is in beCs up
to 3 íeet thicl,; and l-inestone i s in becl.s Ltp l,o 1.5
feet ttrick; shale forrns g::eater par.i; cf interval- 18? " 0

ShaIe r greeil, lirny, i
conl;ains scrne beds of
breccia I fcot il:icL;

n beds Lrp i:o 10 fee'b tl:icl¡;
intraformational lime stcne

rQ r'
)t)")

Shale j green, I imy, fissile; ccntains interl¡ed.s of
argillaceou-s and- laminaied- liinesione; solre becls of
ini,r'aformationa-I liäresione conglornerate are al-so
n¡a a anj- f /^ 

^yr v ovtrIv O ø ê . o ó o 6 o o . ó o € o . o . ø é o o o )V o V

Shale e gi'eenr lirn;r; ccntains abundant lentils of
irlue green rveatherî ng, green lintestr¡ne; 'bhis
resernbles a boudinage; many thin bed"s of
argil-l acecus linestcne lentil-s join; in beds l-tp to¿5 Íeet thick; contains abundant inte.r,beds oí red.,
intrafo::¡iational I i-ine stcne conglornera.te anC-
breccia and black, fcssilife:cou-s l-imestone; in
becls6toLZ inchesthickeoâoo.ooøo €oóoo 6\t-.E

Slra1e, Ca.r!" gz"ey a.nd J-inonitic, bu-ff weatir.ering,
fissile; con'cains thin interbeds of -þuff
fossiliferous doromi'be fossirifez'ous i n pa-rt, and L¡ r,argil-la.ceous and lirny in pa.r:t êocoó a,6oêo v)o)

Total th.j-cl.,-lress (ItcÍia]' groLi.p) ". ".. " 2853"O

I-Incierlying Ì:eds : Jub.i.lee Dol_omite

This ItLcKa-¡r section was rneasui:ed a-J-cng tire ridges

which fcrm the northeru rvali of lifcsccjiT Creeh, This section

is locatecl approximatel-y at nuinber.ed. point J on the
¡a¡'ln+r'n :.ron
l)v u av¡:)r v ¡lrsi/ .

Cve::l-ying ìreds: Glenogle shale Ti:i ckne s s
Iìa a i-f'VU U

Líilestcne, bl ach, 'r¡lue weather.ing¡ ve1"¡r f ine-
gra.ined; bu-f f -wea cfreriug, shaly pa::iings
tirrcughcut fo:'rn a nod_ular l_irrestcne ¡ ncciular thin
haÄ¡lirrc -a^ ^Avvuu¿irt) e G ó. ô o o È r ' ó o. ! o +, o ê o o 6 aOV"UU



L25 .

î,i-äcstcnc;, ãTeil DTo,:rn';.'eetner'-ìn:r, Íi:rc-
3rained, finery lanii:aLec; in beos l- tc 3 inches

tA ^ihicl¡ 6øo.. ivo.J

Sil-tstcne, ye llo-,J-br
on weaì;he::ed sLlrfe"ce/.i to b inches l:hicl;

ci.-vf1: wl:-ite r,ve a-i;ner'ing, vu.ijgit
; rnass-i ve and dense; in l:eds

Line sicne , blacl<, b-l u-e r,;e a1,ir-er j-ng, ve :ry íine -
grained; snall- sì:aly 1:artings irnl:art nodul a.r:
st:'u-ctu::e tc l-imes'bcne; in part d-ol ontit-Ì zerl bo
buf f , r:re diu.rl- cri?.st a-l-line ci-o lc s tone ; conta-i ns
sorne blebs cf blacl< chert; thin nodul-ar bed-Ci:rg 32?-"O

Li:,lre stcne , bl-ac1rr, b1 ue v,iea.'bLlering, ve rlr f ine -
gra-inecl; contains sorrLe ir::egul-ar bu-fí s-oo'cs on
wcathe::ec-i. surf ¿tce; noC-ula:r. stru-c'Lure; in 'r:eds
t.u lnciÌes lfLl-cK o6060

2'7 /l)l "v

ho"o

Linesto:re, irlue ancl black; blue weatherÍn¡¡, fine-
graincC; consists oÍ laminated, :nassive, rnud-
craclled, and linrestcne i:nirafcrrnaticnerl brecc ï as !in beds 1 inch to 2 íee'; tlticl.; cherby in pl aces;
ccntains sotil.e l foot thich interbed-s of green,
l'î'ø¡¡ olro'l o -rlt' a\**.,,"y u-r-ra!v o ô o o ê I-¿)"t)

Tcì;al thickness exposed € o ó. o 1[54"0

Underlying beds : ccver-ed

r!1 ^-^^-'r ^ ITO::frta.UiOnq !vrf Y() lv

Tire f ol I eii¡i¡g, se cticn rj.i as r'Ìleesui'ec1 alon3 the

wesiern face of r:¡hi l,e Itn:L3ht }iourrta in noa:r nlrmbe.i:ed.

point o on the geologic xiap.

Overl¡iing bcds: ,¡onah QiLartzl be Thicl'+ess
J-.Eç' L,

Siltstone, ver)¡ rust;r, cotllpssi;ion uincerbain oococ I"5

Sirale, ìrlac1r _).r./

(-r-ì "ì J- -+^ra¿'l ¡.-i -¡-'l-aÄ
J¿!UJ UV¿aV . !Al-¡!flaUUU )(ê o o L@ )



5ha1 e, blaok,'l a¡ninated, b-.fc',.rn ttull'{,stcnerl
appeå.f'ance on '."/ea'bhe::ecl- surf ace, conta-î ns scne
i1 Õ-a^oc-ì -J-o ó oèoo øsë.o

SÌrale, liny, blacl,;e r:Ìr.âssive cn fresh su::face and
shal;v- on v,/eathered su-rface oo.oøooo

Ëha1e, I imy, l¡l aci,r, lvith i n'be::l¡eds of ha::d , dense
liin;r shale witir a concncidal fraciure, con-bains
¿L ihin 'oed cf argillaeeous flne-gr.ai ned qu-art zi Le
h^ô1a {_^-¡¿VO-iUvvooooc6ê.aaOoocêo

Lirnestcne ¡ Greir: congl e¡Ís::ati cr with ar=gill aceous
'l ova i -¡ o a¿úft¡¿trqv

Sha l e , black, brov'¡n lveatheri ng ¡ lvith sil i ce ous
laminae u contaÍns soine l-enses of blue limestcne o è

Limestone, black, velry argillacecus, f issile,
I amina.ted¡ d-ense, could. be very lim;r shale

Li¡restcne, b'l aci,;, l'¡itl: nurûerous l-rgirt v,'eaiher.ing
larninae i'¡hich do no-b show on vyeathered su_::face o o 6

L26 
"

fn

21 
^lr.u

80 "'

o"5

Shale, lirny, black

Shale, lin¡r, black,.on fresh surface nassive lvith
appear:ance cî lirnestcne bui cn vúeathereC su-rface
it has siraly ]:abii, I aininaied, fossiliferous 102,C

Shale, 1im¡r, blacir laminaied in part, contains
ô--i.t-^

:itct UctùJ UV ê ô o ô . o o o . o ô o 6 o o û o s o o

Shal-e, I imyr ì:l ¿s1;, tan grey vrea'bhered, lvith soilre
siliceou-s lamìnae anC- lenses, fissile, fossiliÍerous

Shale, blaclc, bror,'vrrj-sh r,'reathering, lvii,n
apprcrinai,el¡r 10 percent limestcne lenses,
lailrinated, hard fossil-i-fe rous É o ôé oo o oa êo oo 6 ó

51,"c

L¡2,c

Shale, very Iimy, black, laninated

25.C

20,0
tL.\

1[.c
l¡Not exposed.

To'bal i;hicl¡rress (Glenogte fcrr¡sticn) )t-55 "C

TJnderlying beds; i{cllay group



The follor,ving section of -i;he Glenoglc shale ïras

r.reasLr-red alcng 1;he ridges 01'Ì iile no::th sicLe cf iJoscotr

Creelc near nr;mbe::ed point 3 on ihe geclcgic n1all.

0ver"l ¡rlng bcds : 
"I/onah 

qu-art ziLe

Siltstone, ¡rsl f 3yv v,¡ith silt and da'i<
argil l-aceous laminae hairij-ne io f/20 inch
!t^t -1- --1 ^-!--_trjlJ.U]!9 pfd.UJ o o . o ê ô è o o o c o o û o ó

1--
tíl s

Thi cJore s s
Fe et

É r'\

¿¿'2

I¡0. O

-74 
^I c-øw

I I'

'),f /ì

2\_"5

Sili;s'bone, yell ow grey le
fresh surface, slightly
Shale, silt¡r, laminated

darl< grêy

Shale, yel-lovr weathering, silty throughcut,
hairl ine lamìnations with abr;ndant g::ap.bolibes ".
Interbedd-ed shale , silty shale e.nd silt stoire ,
brotnrn

Shale, black, rned-iurn laminatecl," with rnincr bl-ack
lÍmestcne interbed.s rr',¡hich are la¡ninated and-
lveather yellow, ci:oss be rj-ded" in part, in becis
3 inches to I foot thick oo.â. .èoo.ooa6

Lime stone r B?ey, verlr argil-laceou-s, tnin plaiy
'ha r"l.i i r -¡Jvqu¿tló 6 . o o. ô

eather-ì ng,
do l-ornit i c

Ql¡¡'ia 1^'l-^U¿aa!V. PIAU

L- to ío lnc

Sha'l e, r:1ac

Shale, blac
i;pper part

l< v¿iih some gre¡r l-imestcne inter.'beds,
l:e s thi cl,;; s one su.lphicLe

l¡ rtô -4Ti I i h=-l!, vurJ lJrlIJ

k, ye1lor,,r gre)' weathering, limy in

[ ø)

90. c

¡l^)")

l,'> ^Ll-¿- o v

Argil-lite , black, Iin;r, v¡ith s cme lirnestone 'oeds

iiåå3¿"1å';5a"":äå iåi{¿"-:::" ::':: . ?. :::1. ::l::. .

Sha-l-e, black,

Shale, 'Ì:lacli,
argil laceous

r¡ith fer'.¡ lirn¡r I enses . . 
"

ì-imy, uitl: soÌire beds cf i¡ery
l.l-rÍe s I one 9c"c



Slial e r
percent

blacl;, liir;., 70 :c=cent, I imestcne, 30

1-O
LlO "

1'7 I)l @)

'q-z"o

¡ov

')t 
^

'"\-.c

1.0

10"c

I¡0. O

9+"c

L'ìlresione and sleal-y l-irrestcne E0 percenì;, shale,
i:lacì<, 20 percent

Shale, bl acl,;, rvi-ih a l- foot l-inestone bed

Liilestone, blaclir sha.]¡r

Shale, blacl<, lir:r;'

^l^^ì^t-l-tùllaI€ e uJ.acr_i{

LÍrrresione, black, r',¡eathers ye I low

Dolomite, d-ark, v¿eathers yellolv grelre che::i¡r in
rrìrn^ìâ r'ra-¿.1_L.i-lyu: L)aL ú

Shal-e r silt¡r, rvith ab-r-rndani larninations ]rairline
thicL;ness, scme concï'etions are pi:e sen'b

Shale, 1:lack, Lirn¡

Shal-e, black, lim¡., r'¡i-th two lirnestone interbecis
and one bed ciolorni'¿e, iniorbecLs å to I foot
i;hick ooooo .i"""

ShaIe, blac1c, rn¡ith silt;r larninations, conta.ins
n'¿merous thin interbeds of gr.e¡r silty limes.bcnes,
rock has banded ellpearance €oooooô

tsanded snale, rvlbh linr:stone as al¡ove bu"t-increasing j-n number of limestone interbecls o , ó c ó

Thinly interbed-c1ed. l-imestone ancl snale in eqr-ra.t
a-inc'.:-rr.'bs, Iime is cream to dark; shale is black
and fissi-le¡ with sone fine rvhite l-amination.s,
marked si::iped pattern to r.ock

Total thic]<ness (G1_enogle shate )

UncÌerlying beds: iLcKa¡r grou_p

o¿ "'\)

LO'l .5

ltol "5

@
secticn rras measu_red- alcng the westernTire fo ì-lciving



Lzg "

face of :rtrj-ie l-'nigh.t I'ior,:-Lr'cain near" ni-unbe:red pcint 6 on tne

geoJ-cgiic map"

Ove::l;ring beC.s: Beaverfoo'ü-Brisco fo.rmation tnt$åË3""

Dolcmj-te , creamir gro)¡ i'reaihered sur'Íace: g?e;r
fresh surface, crystal]ine, sandy throughout(transition zone) " ". o è 11"0

Sandstcner creamy v,¡eathered surface , creanlr gre)r
fresh surface, pitied v,¡ea-thered. surface, cj:oss-
bedded øøøoèoooco .éooo IB.O

Sandstone , cr.eany- grey, harc1, si.-t-i cecus cer:rent,
nulrlerou-s pits on \reathe.ced. surface 7. C

,Sandstcne, creaitr)r wea.thered surface j creamy grey
fre sl: suríace , I arge s cal e cro s s bedciing witñ
rvesterl;r scurce, brow:l larninae and l_enses
t'reather in, slightly liro;r cement lJp. O

(nnTotal tlr.i_cl¡rress (rVonah quartziie )

Underl;ring bed-s: Glenogle shale

Tire follor,ring section of iïonah qu-ar-bzite \iras äLeasured.

alcng the u'id¿ges on the norttr sicle of ji{osccw c¡:eek neer

numbered point 3 cn the geologic rnap.

0verl;ri¡g beds: Beaverfoot-tsr.isco forlnation Thickness
Fe et

Sandstcne, yellow brol.rn, s1-ightly dolomiì;ic,
contains vitrecus quartz grains, b1ac1.; chert
graì ns and fragments of sha-l_e, has I aarinae i'¡hich
weather tc forrn ridges, contains crincicl
fragments at top oooôôôoôô.o.ô,.,osoo oóo6ooo 7.5

Sand-stone, vat:-Ì es tc qr-r-art ziLe in places, rr¡hite
io ¡-611ow, pcorl¡r laminated, l¿ith srnall shale
f-."oezranJ-a :L n¡rcú¡rrviiu,J soo€. 6ooôoêè.ô lt_lorJ

f¿ua::t zite, irihite, siliceous, lcwer part in I to
2 foot beds but Llprrer part Ís massìve o. o. o " 7L"5



Qu-ar''';ziie, li¿hi -îrey, siliceru.s e thin beadeC

r.-ue::tzÍ te, J-i3ht tc d_ari: frc¡r, fine ¿:'ai nei-,'local ly dolonitic, poo::l¡' bed-ded

Tot al thi cicre s s (',i'fonah quart zite )

Underlying beds: G1enogle shale

Be averfoo'b -Bris co Fomat ions

The fol-Ioi''¡ing sect-Ìcn 1'/as rneasured- along

face of r',/]ri-te lunight lrlou.ntain, nli.rnbered. point !
geclogic rr1âp: âs a conii nua'¿icn of the Glenogle

ir'ücnah se cti-ons . This se ction i s 'bypical of tne

phase of the Beaverfoot-B::isco for¡:rations.

Overl ;ring bed-s : Beaverfoo-b-Er"isco fc::i:nation

"r 1^J-)v o

A^

-1 ô"r ^L1!øw

292 "o

the v¡est

cn bhe

and

d-c l-ciai-t i c

Thi clcre s s
lila a l-r'vv u

Dolomite, Dark
white -grey, r1e

Pocr'I;r bedded

bro-v¡-rr grey, vrea-bhers -mo'1;tl-ed

dium- c::ys t alline , f o s s ilif e ï'ous ,

Dolomite, weatÌreï's medi;-rl greye nassiver poorly
becld-ed oooÊô

Dol-omite, d.ark greyy lnêdium-crystall-ine, vrith
sinall blebs l:lack chert and sonre silicified
cora.ls, poo::ly bedded in 6 foot thick bed.s o 6 o o o s

Dol omite, medilun grelr, nedium-crysial }ine, r''iith.
lenses of limestone and ar.gillaceous pariings, in

¿beds "5 tc l fcct 'bh.ick oø6é.

Doloieite, cl-ark grey, rnediurrl-clrJrstaì-l ine,

rQ 
^JUoU

cAt

36.o

2<^

variegated vreathered surrface, r sandy t appearance,
v,¡ith fossils and blebs îine'l y-crysi;allÍne doloriri'Le
al-onE bedcìing planes, pccr'l;r i-:ecl.decl in "5 tc 3
f oot thi ck be ils 110 " 0

Dolcinite, dar'Ii grel¡, 'r'veatìrers gre¡r, finel;r-
cr;.stalline, with sorße silici:ûied fossils: poorl¡r
becld-ed ooooe ooo6ô øøøëøôôcoeoo 27.C



131.

Siltstone , quart zLLi.c: l'¡hii:e , r;eatlter:s orenge or '¿rey'=,
i,¡el1 'larninated in part, pocrly- bedded in 3 foct thÍcl;
.lre ds zL.A

Dolcrriie, bl ue to sand;r buÍÍ, inecii uär*cr;istal l-ine o o c . o lC"5

)olorei te, light õreI¡ reatllci's li¡;Ìrt buf-f , rc,-'.ril ar
i,-iith shal;r i:ari,ing around nod-ules , , , 2"C

L-Ìrnestone, i:l ue e vel:y fine-grainecl, nodu-'l ar. lvith
::eticu--l-ating shaly partings 6 Eo oo 6 ô 6 o o € o. ô ê o ê o ô o, 7 "5

Dolomite, dar'h gre;r, weathers grey to bu-ff , Íì.nel.r-
crystaf I ine, i',iith a, fer"' crinoicl colu"r:rnals present
and blebs of black chert; in beds 2 to 3 feet thick oô 2B.C

lotal- thicllness rtcasi,_::ecj- ô o . o é o o o ô . o 6 33i.5

llnclerJ-;-ing becis : ''.'fonah qu"art zile

Tl:e follcwing Bee.verfoct-Br=isco foL:me.tions sec'l;ion

vtas measui'e cÌ aLcng tÌre r''¿est face o-f ll,hite irnight lliounta.-inr

1200 feet noyth cf the lìlonali-GlenogIe seci;Í-on, and

r:epresen''us the limestone phase of tne Beaverfoot-Briscc
?¡-ar,¡o I ì n'n o¿ VJ:lIU. UJVIIÙ '

Overl-ying beds: Beaverfoot-Brisco forriations Thickness
-L' ri u Lr

Dolonite, darl.r grey, meoiuni-cry'stal-line, ivitir bl_etrs
black chert e.nd silicified- fossils, nlio-ci;:r-
ar3il--l-aceou-s laminae, g::a-cres in'¡o liniesì;one J-ateralIy;
in beds 2 to l¡ feet thic}., @ooooð€6o6 oo6€oo66êoooo 2"C

Lirnesiorre , b,Iue, \'iith interbedcieC,- dol¡ni¡s vleathe:::-ng
l¡uff , g::aCes io cLoloiliite laterally, very irregul ar
Iithc1óg¡'i inltc 6 inchthicknäas,.:..oooõó 1g"O

Lirr'rest-.one, blaclr, r'øeathe::s bIu-e, medilui-cl:lrstal I ine ¡ncdular with neir:'¡oi:]< cf buff rnarkinas¡ roather.s as
nodu.l ar. ¡:u-bble; in 'r¡ecls 2 to 6 iircires tÌr1ck; conJúa-ìns
abundanr- Íossils in part and. Ð. fev blebs blacis: cliert_.'
in parÌ; i;hÍs va.r.ies tc shalw nodular Ii¡nestone oooôsoê l-82,0



1a)

Li'¡res'¿one, bl ack, rn¡eathers darl< grey, f ine'l-.r-
9r)'stalrine.. roassive in louez' part and. nccii-¿t ¿Lr sh.at yin upper. par.t, ver.l- f os silif ercu'-s th.r::i,i3i:cut, wiNh
bl-acli chert leniil s up to 10 inches lon¡;, lar;rinatectin part; iriassive lirnestone is thick bec-tdeCL and
noc-Lu.lar. li:nesione is thinly bedded; upper LZ feet is
t7^ì..'- ^"''l +--vua j, ùIJUJ' o c 6 ô ê g a € e ê o o o 6 o ô 6 a ê o € o o o ê 6 o ¿ . . o

Tota] thic].nes s mea-qured

Uncl-erl;rring beds: lTonah qu-ar.t zite

?aì 
^

.>1,.t 
^r-tll ov










