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Abstract . .

L sedlmentatlon contmued unmterrupted wnth a thlck sequence of calcareous

P I

' Durmg the Mldd|8 Devoman a major carbonate barrler complex was
developed along the northern margm of the Elk" Point Basln Actlve growth of
the barrler (the Plne Ponnt Barrler Complex) contmued through Muskeg or '
Lower Sulphur Pount tlme At thls pomt ‘a»reglonal regresslon occurred, . L
resulting in @ majer dlsconformlty ‘ - o '

To the north of the Barrler Complex in the Mackenzle shelf area, *

{Buffalo Rlverl shales ThlS sedlment ultlmately transgressed the northern edge of

- . . - .

'.the Barrier complex e T _

' Thls mmal transgresslve phase culmlnated dunng "Upper Sulphur P’onnt ' ' _ .

tlme in the development of - fringing reefs on thé northern edge of the . N

" partlally exposéd Barrler Complex This was then followed by a relatlvely mlnor )

“I’SQFESSIOH A fmal transgresslve phase of reglonal extent and represented by

- Watt Mountaln sedlmentatlon flooded the area W|th shallow restrlcted seas '

whlch persuSted untll "the "end’ of the Mlddle Devonran - Ty
Conodonts derlved from thls seqeence belong to the Mnddle and Upper B

' varcus—Subzones and thereby mdlcate a late-—m:ddle to . Iate Grvetnan age Thls o

"lends further support to the model of a younger sedument wedge transgressmg

| the adjacent and underlyung Barrler Complex from the north : L e l

A

."
i
4.
i1
M
o
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_ ' 1. INTRODUCTION -

“‘fi‘belleved to be ancnent shore lmes of Great Siave Lake

IR 'Bamer Complex .

- 11 General Remarks ' e X /

- The Pnne Ponnt mlmng dlstrnct is Iocated thproxlmatet(égo km. north of
‘Edmonton and 60 km east of Hay River, close to the south «shore of Great

. b
: Slave ln ‘the Dlstrlct of Mackenzue Northwest Terrltorles (Flg 1. Well

1-known for its extensuve lead and ‘zinc: orebodues the area has been extenswely

 drilled - in’ the search for such base ‘metal deposnts SR -

Topographlcally, the area lS essentgly flat ‘with a very gentle slope o

toward Great Slave Lake Draunage by streams is-. wrtually non existent, although T

"_'the Buffalo RIVBI" f\t)ws northward |nto Great Slave Lake on the western hatrf

“of the ming’ property ang 2) Wlth such poor dralnage the area ns dommated A

”by muskeg swamp and numerous small ponds Dralnage |s, perhaps further

|nh|b|ted by the presence of several east-west trendlng sand and gravel ndges ‘h

. /

“ " The area L blanketed by extensnve Plelstocene and Recent sed:ments

. averagmg approx:mately 20 m in thlckness Consequently outcrop lS extremely

. scarce and |s more. or Iess confmed to the lake shore

' 12 Purpose end Scope '. , PR S )
R Thns study exammes the strat:graphy and depOsltuonal hlstory of the"'

wedge of sedlment lymg north of, and eventually overlymg the Pme Pount‘ ST

The alm of thls thesrs is threefold E

' ‘l) To accurately descr4be the constltuent rock umts wnthm ﬂ"llS sedlmentary

D sequenoe with SpBCIfIC reference to texture mlneralogy and palaeontology

72) To establlsh the geometry of the sequenbe and |ts relatlonship wzth the T

w8

. Lo S P . A
PR . P D : . . .
o L - L B - . " . T B e .« . -y
- ) P i AN . . .
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Barrier Complex‘ which, togethe‘r with li‘th:olo_gic and palae.ontologic.
observations, might suggest possible depositional environments, and
" g) ‘To determine the{'~biostratigraphy4 of the'seguen\l‘ce -using conodonts (if
possible), and thereby provnde the means for - future ‘time correlation with _

both_the Pine- Pomt Bamer Complex and_the__ sednments_of_ theLMackenzne

- basin. T .

- 13 Method of Study. . . _

Thlrty seven dlamond dl"l" holes were selected frorn the norfhern tl'urd of

| the Pme Povnt Mlnes Ltd property The holes were drllled along three fences

-‘aII ornented perpendlcular ‘to the strlke of the Barrler Complex (Flg 2) All holes

) were drllled by, Pine Point - Mlnes Ltd. The core is current]y stored on the Plne

Point Mines Ltd, property and ‘was used wrth permnssnon " o »3.:-7
' The core was logged durmg the summer of 1982 usmg a Ilthologlc

b‘reakdown developed by Pune Pomt Mlnes Ltd geologlcal staff The breakdown

|s the result of the - study of over 150 000 m of core from this’ northern :

| portlon of the property some 30 000 m of whlch the -erter has‘ e'xammed

. B Representatlve hand samples were taken from the varlous Ilthofaclsf and

» slabbed wnth a duamond saw. WhlISt ohe halt was preserved for subsequent -

.exammatlon and photography matchlng halves were thln sectloned (by Comlnco

Lab personnel) and studled petrographlcally - \;_‘ ' ﬁ

o Bulk samphng was also carrled out for the processung of conodonts

' 7_15 m. lengths of core were sampled such that 1= ﬁ kg of- sample was ’

-

l.prowded Occasnonally smaller samples were taken such that llthologlc boundarles

_w% not be vuolated Lo - U o
T ’ Samples were dlssolved in a 10% acetlc acrd solutlon The subsequent

resndue was - separated usmg the heavy llqwd method and the resultmg heavy o

U SRR s

fractlon was hand - plcked for conodonts T :_

4 ) A . “ ‘ ‘. - ‘. » ':_; .

e



14 Prevnous Work .

. The Pme Pomt area has been the subject of study ever sunce‘ ‘1898

coN T

when prospectors dnsCovered base metals whnlst Journeyung to- the Yukon

Most studles have concentrated on the Barrler Complex 1tse|f,. whuch

terms of relatuonshlp to ore, IS naturally of more lnterest ‘Studies of 2 broader

scope have occasronally been undertaken However |t is only in the. Iast four ’

years that extensuve drllllng lover 3000 dlamond drrll holes) north of the Barrler ’

Complex has allowed for a detalled understandlng of thls area. Pnor to 1979

drnII hole mformatlon was rela,tuvely sparse, rendermg an accurate stratlgraphrc

L ' M -'- .

mterpretatron drffucult Tooen ﬁ B - N

Campbell l1950) flrst proposed the name. "Buffalo Rrver Formatlon for’
the shale Umt eneountered in two drill - holes Wthh collared ‘near the mouth of -

-.the Buffalo Rlver In 1957 he descrrbed 503 m of grey green shale

encountered |n Commco Test Hole G- 4 (near Sulphur Pomt)’ and redefmed the o

_ | mterval as the Buffalo River Shale Member of the Plne Pomt Formatnon
: ‘. S NOFFISJ(1%5) raised - the upper boundary of the Buffalo aner Member |n.
» D. D H G- 4 to mclude approxnmately 20 m of brown Ilmestone overlain by a :
e _, ' further 41 -m of shale He then defmed this mterval as the type sectlon of the;
Buffalo Ruver Member of the Plne "Point Formatlon He correlated the member

. “ i

with™ 503 m of grey ‘'shaly llmestone lntersected in a drlllhole on the '
northwest srde of Great Slave Lake. He further suggested equsvalence wnth »
1403 m“of the ”Flne gramed Dolomlte Member of the Pme Pomt Formatlon

- ‘, mtersected in’ D D H G-1 ', east of the Plne Pomt property 3

S Belyea (1971) attempted to correlate the” Buffalo RIVBI’ shales and

-

3

N underlymg Bltumlnous leestones, lth the Horn Rrver Formatlon of the northern'7 e

flank ot the Tathlina Uplift’ - . BT

~ Skall (1975) in hrs landmark paper descrlbed m some detall the
stratlgraphy of the Plne Pomt reglon paylng specxflc attentlon togthe barrler
facles Wlth certam ~mod|flcat|ons it |s hIS classsflcatlon mterpretatlon and

: nomenclature Wthh is st:ll in use at the mlne He referred to the Buffalo RIVBF

Member as G facres and assngned it, along wrth faCIes B through K to the




"’Plne Pomt Group He extended the G 4 mtersectlon to a thlckness of 582 m,

~

. and as5|gned the 20 m, thlck brown llmestone found Toar the top of the

- lnterval to B (off reef) facnes He - suggested that the Buffalo Rlver shale “or

.-

G facnes wés mtercalated with. the barrler fames and -was eventually replaced

from the south by fac:es B, (Flg 13- o )

C Smce 1975 there has been extens:ve drlllmg north of the Barner
Complex m whlch the Buffalo Rlver Member has been lntersected Such drullmg
has. revealed that the- Buffalo Rlver not only OVGI‘llBS the off reef facies, but i
"also, the - fore- reef and reefal facnes of the Barrler ltself ‘ e

_ Former property geologlst D Adams in hlS unpubllshed Commco report
l1977) was probably the flrst to suggest that G facres mlght have been . )
deposnted follownng a perlod of subaerual exposure “of . the Barruer Complex and‘
P Rasmussen |n her . unpublnshed B Sc thesis - (1981) concurred wnth thls ; A
analysns D Rhodes another Commco geologlst establlshed the first llthofac1es

breakdown for the Buffalo Rlver Member to- Wthh thls work largely adheres~ .

(D Rhodes unpubl report 1 1980), -+ . - '. - e

‘ No stratlgraphlc analys:s of the ’Upper Sulphur Pomt Formatlon e)usts |n
‘the llterature Norrls (1965) brlefly descrlbed the lnterval m D D H G 4 o~

llmmeduately overlymg the Buffalo Rlver Shale Member) He mlstakenly yet

"somewhat understandably correlated the unlt W|th the uppermost reefal fame’s

" ., of the Bamer Complex (referred to m thls thBSIS as ‘the Lower Sulphur Pomt

Formatlon) and assngned it as the type sectlon of the Sulphur Pomt Formatlon

Skall (1975) dlscarded the term Sulphur Pomt el}tlrely, and assngned the .

mterval to: the B (off reef) facnes of the Pme Ponnt Formatlon He belleved |t L

to be a northern extens:on of the barrler facles and hke Norrls to be

facues of the Barrler Complex SR

stratlgraphlcally equnvalent to the uppermost reefal and back—reef lagoonal,
Law (1855) was the flrst to record the Watt Mouhtaun Formatlon in’ the
Pme Pomt area He recognlzed the mterval from the base of the Amco shale

down to the top of the "Presqunle" dolomute as belongmg to the thls

formatlon and cOrrelated |t W|th hns type sectlon in - Caluforhla Standards Steen
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Ruver 2- 22 117- 5W6 well In this' type Iocallty 290 km to the southwest of

Pine Pomt the forrnatlon overlnes the Muskeg Formatlon and is overlam by the 4

Fort Vermulllon Member of the SIaVe Pomt Format:on

Campbell l1950) grouped the: Watt Mountam Formatlon wnth what are

now referred’ to as the Slave Pomt and "Lower Sulphur Pomt formatnons and

K]

R

: shale/arglllace us Ilmestone known as the Amco Shale T

'f’»contact of e Watt Mountaln north of thiBarrler Complex changes ll"l

= named the entlre sequence the Slave Pomt Formatuon By 1957 he had placed '

thls formatlon lnto the Great Slave Group and referred to the Watt Mountam

deflnung the top of hlS "Presquule Member" (todays Lower“ Sulphur Pomt) at )
the flrst occurrence of charophyte oogonla Slmllarly he deflned the base of
hls"’Slave Pomt Member at the top of the uppermost charophyte beanng bed

Grayston Sherwun and Allen (1964) correlated the Watt Mountam

N

e Formatlon as the charophyte zone He used this zone as a stratlgraphlc marker,_, -

Formatlon of northern Alberta vylth the Flrst Red Bed unlt of Saskatchewan and ."~

- Manltoba (overlynng the Dawscg Bay Formatlon)

Ruchmohd brlefly ge;drlbed the Watt Mountaln Formatlon i the Great
Slave Lake area |n hIS unpubllshed Ph D thesus l1965) oh the Slave F’omt

Formatlon He referred to it as 40 to 60 f'eet of carbonate Ilmestone breccxa j o

green shale a'd charophyte-vnch hmestone overlaln by 11 feet of dark grey

Lo

Norrls (1965) however was unable totrecognlze the Watt Moumaln

Formatlon |n 'he Pme Pornt area and assngned Laws Watt Mountaun to the

Sulphur Pomt\Formatlon ln thls respect, he mcluded 290 m of Watt Mountam

Formatlon (60 = 350 m, ln D D H G 4) wnth hIS type sectvon of the Sulphur_"; )

Pount H|s confus1on was due no doubt in part to the fact that the basal

character frpm non conformlty to conform

Hrrskevntch (1966) recognlzed the Watt“’Mountaln Formatlon from the

the Fort Vdrmllhon Member of the Slave Pount Formatnon

McC mls and anflth (1967) also recogmzed ‘the Watt Mountaun Formatlon

m the Zama area overlymg theur Blstcho member of the Muskeg Formatuon

‘o
-

. Rambow ar a overlymg the ("Lower") Sulphur Pomt Formatlon and overlam by Lo



"‘Muskeg Formataon . X

‘ ) In 1967 Kramers and Lerbekmo also descrlbed the Watt Mounta:n
Formatlon They were. worklng ln the Mltsue NlplSI area southeast of Peace -

Rwer where the formatlon lncludes the Gllwood Sandstone Member Here the

A‘formatlon is agaln overlaln by the Slave Pomt Formatlon and |s underlam by the'.

.'t—hls—unpubllshed M Sc—thesus,_Wlley——H»S-?»Ol descrlbed—the—Wat* -

':Mountaln Formatlon from ‘the', Plne Polnt area and dlwded it - lnto four blotypes

- and. elght llthotypes He recognlzed the mterval to be .a transgresswe seqUence

. and descrlbed |ts unconformable contact wnth the underlymg barrler facnes but

; was unsure of stratlgraphlc relatlonshlps north of the Barner Complex

Skall (%75) also recognlzed the Watt Mountaln Formatlon ln the Plne

v'Pomt area -and deflned |t as hls L (Green Shaly) facnes He concurred W|th

Wuleys evaluatlon of the |nterval and hmted at the,tvarlable stratlgraphlc

relatlonshlp of the unlt resultlng from the partlal marlne regressnon whlch
. 'occurred prlor to’ ltS deposmon .Skall redeflned the upper contact of the Watt

e Mountaln Formatlon somewhat excludlng the thm stromatOporOIdal Ilmestone

Afound lmmedlately beneath the Amco Shale and referred to as the M3 facues

_of the Amco Member of the Slave Pomt Formatnon

Smce 1979 the Watt Mountaln Formatlon (espet:lally ln the vncmlty of the

_northern edge of the Pme Pomt Barrler Complex) has been studled by :the

;wrlter and a new stratlgraphlc br‘eakdown dewsed (J Lantos unpubl report
. ?:1981a) o B ,,:; R
Very Ilttre blostratlgraphlc work has been undertaken ln the Plne Pomt -

'7'.area Norrlss work remalns not only the most detalled but VIrtually the only

-.‘“reglonal work -of" Braun;-‘ B P

. --study to date Skall dld quote some blostratlgraphlc lnformation |n hxs 1975

.paper but thls would seem to- have been drawn prlmarlly from the more

’ - ) ‘'

e
o
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2. GEOLOGICAL SETTING
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. “In the vucmlty of Pme Pomt the Pre- Cambrlan basement is »

) B
Ta

. non—conformably» overlaln by approxlmately 430 m of reiatlvely undlsturbed N

. Pme Point.

'V(Law 1955). The - Ernestlna Lake and Cold Lake Formatlons and the Lower

_‘palaeozolc—sedlmentrA gentle reguona! dlp of_approxlmately_‘lg m-perwkm__-:_."“;,_‘

results m progresswely youn}ger sedlment subcropplng toward the wpst The

erosnonal edge of these Palaeozonc strata is loCated 100 km to the east of

R

v e ! Tk

The ‘oldest Palaeozonc sedlments here ‘are {he basal red beds of‘ the ‘

erage Pomt Formatlon (Norrls 1965) On the basus of lnferred stratlgraphuc
posutlon an Ordovncsan or older7 age had* been assngned to thns formatron Belyea
(1971) Suggested that these sedlments might be as Voung as Lower Devoman m -

age The erage Pomt Formatlon |s overlaln by dolomltes and anhydrltes of the E_

‘,-Ernestma Lake Formatlon (Sherwun 1962) followed by red beds and salt o‘f the
_'Cold Lake: Formation (Sherwm 1962) These in turn are overlam by evaporltes

- of the Lower Chlnchaga Member (Belyea 1971) of the Chmchaga Formatnon L

Chnnchaga Member together compnse the Lower EIk Pomt Sub—group (Belyea

o 187.1), and were deposuted in the Southern Mackenzue Basm - one of three

3 '“‘dIStht sub~ basms whuch comprnsed the Lower Elk Pomt Basm at thls tlme and

',.'bi'FWhICh slowly expanded and subsequently merged to form .a s:ngle basm at tr}e

'beglnnung of Upper Elk Point time (Grayston et aI 1964). Palaeontologlcal data

- are sparse N however on the basis of that Ilttle mformatlon avallable (Crlckmay,.

-.'1954 Norrns 1965 Belyea and Norris, 1962 Belyea 1971) and ort strat:graphac N

i_posmon a Iower Mnddle Devon;an or E:fe‘ ian, age is generally accepted fof the

""\‘Lower Elk Romt Sub-group e - s ,

._the Upper Elk Pomt Sub—group and consnsts pnmaruly of anhydnte w:th basal

" shales. No fauna has °ever been recorded from thls formatnon nevertheless an

. The Upper Chmchaga Member is separated 'from the Lower‘Chmchaga

Member by an erosuonal unconformlty (Belyea, - 1971). It |s the oldest member of

. o’,' .. .,‘ . . . ‘o



H ;“’

) '.""'Elfehan age is. generally assumed - ,
_ s -; The Chlnchaga Formatnon ns |mmed|ately and conformably overlaln by the
o ""Lower Keg.Ruv.er Platform Member (Hruskevrtch 1966 Skall 1975) of the Keg
N Rlver Formatlon (Law 1955) 'l'hls was, not recognlzed as a separate formatuon
".'--.by Norrls |n h|s report on the area but appears to correspond to his -

i'leestone_Member of the Plne_Eomt Formatlon_(Norns 1965l The unlt malntams

— e

. .';_'a constant thlckness of approx1mately 65 m m the Pme Pomt area, and hosts a' B
N ""dsverse fauna, typlcar -of: an open marine. platform env:ronment Skall (1975) V'
‘}_"'suggested that an early leetlan a_ge was lndlcated on the basns of the falrly
. ",rlch ostracod fauna Braun (1978) however placed the ostracod fauna |nto hus
|OWel“ DM 5 sub assemblage and suggested lan upper Elfehan age A Mnddle -
:Devonlan age is, _at’ the very least mducated basad on the overall faunal
- _...:1 ,.?.'-assemblage and more especnally on the presence of Atrypa arct/ca Warren
'.”."_';':7,‘(Norr|s 1965) R R L
' The presence o\f\such open marlne platfo,fm carbonates Almme"d'a{ely, and
~quute sharply overlylng,t e Chmchaga evaporltes is: lndlcatwe of a. sudden .«,‘l‘ “f.:’ /\ -

ey,

‘—'change m enwronmental condltlons presumably the result of a sudden and .

Lo
s

wndespread marme transgressnon wl‘uch can be recogmzed throdghout the Elk

= 3

._4 '.';Pomt Basm Such a w1despread transgressuon lS belleved to be the result of S
- 'j ~’reg|onal subsndence rather than eustat(c sea level rlse (Basset & Stout 1968) o
) ':'-\;";Deposltlon of the Lower K’eg Rlver Platform Member presumably occurred
.‘_'~dur|ng the "Platform tlme" "of Bebout and Malklem (1973l or the "Lower Keg
_‘“:Rlver ttme" ‘of McCamls and Grlfﬂth (1967) Elsewhere m the Elk Pomt Basln ST
_‘-fthe Keg Rlver Formatlon ls recogmzed as’ that carbonate unlt lymg above the e
__".fv’.Chmchaga evaporltes and is frequently \overlaln by yet another, thlck sequence*.’:w'. v
7"of evaporntes It corresponds to the Wmnepegos:s Formatlon of Saskatchewan
" '_‘._,"_and toward the northwest rs presumed to grade laterally lnto the basmal shales
o of the lower Hume Formatnoh (Basset 1961l Thls latter formatlon also contalns -
| the lower DM 5 ostracod sub—assemblage of Braun and an Elfehan conodont ‘
fauna (Uyeno 1979 Chatterton 1979) The numerous *frlnglng and patch reefs

of Upper Keg Rlver tlme (Hnskevrtch 1966 McCamls & Grlfflth 1967) are not

. - ". Ly e
.' R B . o)



recognlzed |n the Pme Pomt reglon but are the lateral equnvalents |n part at -

_‘ least, ‘to ‘the lower portlons of the Pme Pomt Formatlon (Cameron 1918,-

. Norris, 1966 Skall 1975)

The mltlal shoallng of the Pme Pomt Barrler Complex (also known as the

s

»."'Presquﬂe Reef COmplex or: the 'Presqu |le Barrier Complex'«? no doubt began at’

thus tlme It developed along the carbonate shale edge possnbly m response to

12

: a subtle archlng of the Keg Rlver platform The development of the Plne Polnt

“Barrler Complex extended from northeastern Brltlsh Columbla through northern

Alberta and mto the southern Northwest Terrltorles (Flg 4) in Plne Pomt thls

reglonal shoallng IS marked by the development of the B Spongey facies (Skall

' 1975 Flg 3 of thls work) of the Pme Pomt Formatlon Thls horuzon averages

N v"15 m in’ thnckness and apparently\ corresponds to ‘the. “ist Reef- -Mound tlme

: land equnvalent) fac1es of the Plne Ponnt Formatlon are developed as the: open

of Bebout & Malklem (1973) It. |s on thls marme shoal that the varlous barrler

ffmarme condltlons evudenced by the Keg RlVGl’ and to a certaln extent the

o B Spongey facues gave way to shallower ‘water condmons in’ Wthh ’\ore

«-;dlverse organlsms flourlshed At a certaln pount envuronmental condltlons became

) suutable for the more robust frame buuldlng erganlsms of the D1 Ilthofac:|es

Bl

'(Skall 1975) to flourlsh The Ilnear development of thus bloherm—llke feature

resulted |n a dlfferentlatlon of deposltlonal env:ronments such that the coeval

Formatlon (Law 1955) were deposuted on the southern; or-. Elk Pomt Basnn snde

':of the barrler whllst to the north a: "fore—-reef" sand (E facues Skall 1975)

]
e hl

‘*"-rwas derlved from the Dl llthofames Quneter more open marlne condltlons

prevalled to ‘the. north of thls represented by B lmarlne) facnes (Skall 1975)

) and even further to the north the F (pelaguc) facres (Skall 19(5) was’ »

. I"deposated These dark bltummous F facnes llmestones apparenfly represent the

":'”'-‘»"MOst northerly carbonate development at the front of the Elk Ponnt Basun

- ,. platform edge

'reflectlon of a narrow tract whereln condltlons of water depth energy

.- . ,""‘._,’.‘: . A o el -

Ny

>

(o

o

The band of lntense blologlcal actlwty, represented by D1 llthofacues is\‘a o

]f ]

sl

PN

~'back reef subtudal and supratldal J facoes (Skall 1975) of the Muskeg e

. Y
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. temperature and sallnlty allowed skeletal orgamsms to flourlsh Thls zone of hlgh '

orgam% actlwty acted as a factory m the productuon of carbonate sand '

.

(represented by E fac:esl producmg a broad contlnuous, carbonate sand bank of

"’Iow rehef termed the Plne Pomt Barner% Complex .

The confnnement of the Bamer Complex to thls area, then can be "

’ vuewed more as a result of the relatlvely mhosputable condmons already ln

o

o -;Wlth beds contalnnng Str/nggkcepha/us sp.. elsewhere in the area and IS dated as : ,:. P

exlstence everywhere else (too deep to. the north too restrlcted to the- south)

jWhllst the Pme Point Barrier - Complex may well have exacerbated the res’trlcted

1
nature of the Elk Point Basm lts presence should not be. vnewed as the cause.

_,The extensnve and shallow nature of the epelrlc sea at that t:me, the troplcal

cllmactlc condltlons and Iack of any freghenmg marine. lnfluence would alone

'./phave resulted in: elevated sallmtles ‘and temperatures in the Elk Pomt Basin.

. By the end of Pme Pount tlme, the bl and E facoes had sUrmounted the "', _b

'_','marlne facues in a northerly progradatlon cllmbmg approxlmately 150 m over a

"bb,_horlzontal dlstance of- some 10 km' (Flgs 3 & 5) The actlve growth of the

'Barrler durlng thls time appears to comcnde wnth the "2nd Reef Mound tlme of

J.’_Bebout and Malklem or WIth the "Late Keg Rlver trme" of McCamls and Grlfflth'

AN

Palaeontologlcal mformatlon from the Plne Pomt Formatlon IS somewhat

sparse and when’ avallable ge“nerally of llttle buostratlgraphlc value due elther to

».‘f|ong ranges of the specnes or poor sample control Str/ngocepha/us sp molds ' B

_ ::,ihave been tentatlvely |dent|f|ed w1th|n Dl/E facnes (roughly equnvalent to the
'V"Fme Gralned Dolomlte Member of Norrls 1965) NOl’I’lS further stated that the L

S faunal assemblage of the '"Bltummous Shale and leestone Member” (B Marme S

. ”’-facnes equ:valent) whllst not bemg partrcularly dnagnostlc IS‘ "contempora{éous

3 Mlddle Devonlan (Guvetlan) age" Slmllarly Skall suggested a mlddle leetlan age

based on ‘a B (marmel ostracod assemblage (Skall 1975)

-~

Stratlgraphlc correlatlons are notorlously dlfflcult to carry northWard :nto

,the Mackenzne Basnn partlcularly in vnew of the llmlted blostratlgrahlc control
.Nevertheless the open marme shales of the Hare Indlan Formatlon (Basset

1961) are- presumed to represent lateral equwalents of the Plne Pomt Formatlon Tt o




‘ Gt s possuble though not document’ed that Plne F’olnt tlme ended wuth a
perlod of non—deposutlon possnbly even sub aerlal exposure of the Barrler
'Deposmon wuthln the Elk Pount ,Basin at thls tlme was charactenzed by even

' " more. restrlcted condltlons represented by the "Salt and Zama Anhydrute tumes

‘ of Bebout and Malklem or the "Black Creek Salt tlme"?o'f McCamls and Gl"lfflth

By "Early Zama Dolomute tlme” of Bebout and Mauklem or "Zama Ralnbow tume

. of McCam:s and Grlfflth carbonate deposmon was renewed thhm the basm At -

.Plne Pount reefal Ilmestones and. reefal sands (DZ and c facnes respectlvely,

} ."Skall 1975) of the Sulphur Ponnt Formatlon (Norrls 1965) developed on’ the | _
| palaeotopographlc hlgh formed by the Plne Ponnt Bamer complex To the south :
'lagoonal H & l facles (Skall 1975) of the Sulphur Pomt Formatlon were ' V
e <_ldeveloped (Fug 3) ThlS deposutlon was, lnltlally laterally equuvalent to contmued

: -subtidal and supratldal condltlons prevalllng lto the south in’ the adjacent Muskeg -

"Formatlon However wnth tlme the lagoonal and in. part subtldal Sulphur F’ount

'/‘jFormatlon prevalled replacmg the Muskeg Formatlon and extendlng far to the
south S , : SR s e Lo

it IS worth mentlonmg here that there has been and Stl" lS conS|derabIe B

_confusnoh about the use of the term Sulphur Pomt Formatlon m the Mlddle

-'_..I"Devonnan of the Elk Ponnt Basun ThlS perplexlty |s robted ll"l two events Flrstly"izli-"

: Norrls assrgnment of the lnterval 60 530 m “in Commco Test Hole G 4 as

} 'the type septlon of the Sulphur Pomt Formatlon Unfortunately the G 4 dnllhole ,;_"’f:

was dnlled far to the north of the erosuonal/deposmonal edge of what is~ now

‘,;generally reCOgmsed as the Sulphur Polnt Formatlon What most other workers

; "“::.have called the Sulphur Pount Formatlon and what Norns hlmself apparently;

L

l-.consudered to' also belong to that unlt is . found to “the - south of the unlt

""f_f'-_contalnlng the type sectlon ‘is- separate and overlres both the Barrler Complex '

and the adjacent Muskeg Formatlon Secondly, he establlshed the Presqulle - e

_spectacular recrystalllzatnon of prlmanly the umt that occurs to the south and

o Sulphur Pomt as a valld formatlon name and placed hts D2 C and

.'.,.Formatlon Whlch is’ now recognlzed to be a dlagenetlc feature resultmg m the

- called the Sulphur Pomt Formatlon Because of thns Skall dlscarded the term



v . C . : e
T o : e ‘,’

H & I facnes m the ' Pme Point Groué ThIS southern un|t (generally referred to |
‘;‘as the Sulphur Pount Formatlen) can ng doubt be regarded as a stratlgraphlc

“'."equuvalent to the Blstcho member (nnformally proposed by McCamls and Grlfflthl
A""'fof the Muskeg Formatnon and |t is concelvable that thls term should be S

"vsﬂ';j.adopted |n the Plne Pornt reglon However for ‘the - sake” of conformlty wnth the

w0 termmology currently nn use by Comlnco geologlcal staff and establnshed m the

"‘——__”llterature the name Sulphur Pomt‘ ns—retanned here*—ln order“to~avond confus:on

o

thIS mterval wnll henceforeward be referred to ‘as the Lower Sulphur Pount ‘

Formatlon The mterval assugned by Norrls as the type sectlon of the."Sulphur

Ponnt Formatlon is; m fac A he bnostromal mterval dlscussed m thrs thesvs and
henceforward referred to as’ the "Upper" Sulphur Pomt Formatuon (Flg 5) '
‘overlnes the Buffalo RIVBI" Member of the Pme Pomt Formatlon ns overlaun by

' the Watt Mountam Formatuon and outcrops at Sulphur Pomt (on the south shore
of Great Slave Lake) lt was from th|s mterval that Norrls presumably collected

most of hlS palaeontologlcal data for the "Sulphur Pount Formatlon It is these |
same data’ wh:ch form the baSIS for ages. attrnbuted to. the "Lower" Sulphur SR

Pomt Formatlon (or Skall’s D2 C and H & 17 facnes) Such ages must then be

consndered as possnbly erroneous '
; = For a dnscuss:on of necessary revusrons to the stratngraphlc nomenclature

of thls reglon the reader is referred to Chapter 32 entltled nomenclature '

-

The end of "Lower"'Squhur Pomt tlme |s marked by a perlod of dlstmct
‘ non—deposmon and Sub—aernal exposure of the Barner Complex mcludlng |ts :

':"; back-—reefal area Thns was possrbly equuvalent to the "Rambow-—Anhydrlte tlme

L “; of Bebout and Mauklem and it was at thts tlme that karstlng of the Barruer ,, -
S Complex IS beheved to have been mltlated concomltant wnth the spectacularl"f S
”:ﬂ;"__:_“':'_‘TT.;-:-.']-recrystalhzatuon and dolommzatlon referred to by Comlnco geologycal staff as
Presqu lltzatlon lJ Lantos,A unpubl report, 1981b) ': 4._"_‘.',’:“”-; S ':J'} L
S Dunng thls penod of non deposltlon and erosnon (specnflcally, but not
exclusnvely, along the carbonate platform margm) restncted condltloné pe"Slsted =
m the Elk Povnt Basm ('Ffambow-Anhydrlte tlme Bebout and Malklem) and e

S marlne shale deposutlon contlnued m the Mackenzne Basun to the north
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* Deposition of- the Buffdlo River Member of the'Pine ‘Point Formation may

-have begun as early as Pine Ponnt tlme or may not have begun untll after

\

"Lower” Sulphurf onnt tlme In -any event the member represents a tongue,

generally ﬂ'\ought to be laterally equwalent to the Hare ‘Indian Formatioh shales

. whnch ultlmately transgressed the Barrier Complex This presumably occurred as

;18

' 'appears to be comcldent wﬁt_té‘the "Ralnbow Dolomite tlme of Bebout and

- Maiklem. Thls was followed by another regressmn (the "Upper - Muskeg time” of

part of an overall marine transgressuon V.VhlGh culmlnated |n ”Upper Sulphur '

Pomt deposmon -{the Sulphur Pomt of Norris). Such a marlne transgressuon

'. McCamls and Gl’lfflth) and a further perlod of sub—aerlal exposure and erosnon

“ s

ThlS |s generally referred to as the Watt Mountaln unconformlty, an hlatus Wthh

ended wuth the Watt Mountaun transgressnon ‘, RURRER

‘ Durmg ‘Watt Mountam tlme fanrly restrlcted condltlbns -.:per5|sted in the‘
Pme Pomt area and reglonally ThlS was followed by a sequence of tldal flat
to " shallow platform carbonates of the Slave Pount Formatton In the vucmlty of

Plne Pount the Slave Pomt exhlblts a Iayer cake llke homogenelty however

reglonally one can recogmze dlstmct facies varlatlons (el doubt as complex as L

. those WhICh occurred durlng Muskeg/Plne Pomt tlme Toward the wbase of the

Slave Pomt and apparently only |n the Pme’,

L2

horizor, the" Amco shale IS developed

Tne end of the Slave Pomt (and the Mlddle Devomanl is marked by a f.'

period  of uphft and er05|on followed by a complet hange in. depostthnal

style represented by the Fort Sumpson and Hay Fllve ormatlons (Belyea 1.971)
L A

A compllatlon of the stratlgraphlc nomenclature, ,v

Pomt area lS presented in* Figure: 6. ,ﬂ" i ,4. ST N

1

¢

e
N, e

omt mlnlng area a useful marker ‘;-'f'_':

arlously used |n the Pme .
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‘3. STRATIGRAPHY . AND SEDIMENTOLOGY

.
\

N

3.1 INTRODUCTION *

’

: The strat@raphlc breakdown proposed herem is: the culmmatlon of observatlons

made by the writer, over a, perlod of three years whllst employed by Plne

Pomt Mlnes Ltd It IS not therefore based solely on ewdence derlved from the -

v

thlrty seven drlllholes presented in thls thesns Slmllarly alI conclusnons regardmg

L E

deposmonal envnronments: are also based on thls broader observatlonal

experlence and are (unless otherwrse stated) |n accordance Wlth mterpretatlons ne

generally accepted m the Iuterature

The proposed stratngraphlc breakdown IS fa'}gely based on llthologuc |

features clearly vusnble |n hand speclmen (colour texture mmeralogy etc)

Conclusuons regardmg enwronment are varlously based on texture structure .

(sedlmentary or blogenlc) blota (type posmon assoc1at|on dlversrty, abundance _‘

and/or Iack thereofl and,. to a certam extent prrmary mmeralogy Furthermore

every attempt has been made to cons:der all avallable ewdence rather than rely

LR

Y

' deposutlonal scenario thereby mvolved _f fg-‘:_ﬂ B e

enwronment in Wthh exchange wnth water of nprma( marme sallnlty and

temperature was Ilmlted Wlth much of the reglon covered durmg thls tlme by

, on any snngle /ﬂlﬁarlon and to pay attentlon tol the overa(l loguc of the R

W(thm the context of thns work the term restrlcted refers to an ' T

- shallow vand troplcal epelnc seas the term generally refers to an envnronment :

of hlgher than normal temperature and salm:ty Sedlments deposuted under these

iy .
.

at least low dwersnty of organlsms Lo e

20..‘“'_.

i
N
\

'

' i condltions are usually.assocnated wuth among other thlngs a lack of blota or ‘



h - g . -
.y 2 -

Throughout thls work, estlmatlons ‘of water depth 'weré’ based upon

sedlmentary structure and texture and to son’ie extent upon blota (algaé for f

|
g mstance normally exlst wnthln the pjth zone) ln the case of the "basm fllllng

t\
shales, ,overall lnferred palaeotopography was also consldered
.:’:_v{ .‘ o ' ,l - - i . ". M oo N\'.‘._ » o _ N -

. ‘ . : . B :
[ . . .- : . e ey
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The stratngraphnc nomenclature used herem |s in keepmg w:th elther those terms~
formally establlshed m the Interature or those terms deeply entrenched ln Pme

"[Ponnt Mlnes Ltd usage land mformal reportmgl Thls has caused the author to

. resort to the use of both the terms "facnes and member ln a manner whlch

N

o
may not always be strlctly taxonomlcally correct

The chonce of term m each mdnvrdual case was generally based on
i .' numerous and occasnonally confhctmg, factors Included ln these would be both
status and rank of the, unlt belng subdnvnded and the nature and extent of each

subdlvuszon For example the Buffalo RLVGI" ls, _ln ltself referred to as a forrnal

'-member of the Plne Poant Formatlon ThIS together wnth the fact that wuthm lt

certaln llthologles may be dnachronous or may be repeated through tume Iead

td the use of the term llthofaCJes The Watt Mountam howevef“"‘has been

formally destgnated a formatuon and ns herem dlv:ded |nto a number of mformal‘ o

members ThIS |s ln keepmg wuth the wrlters bellef thatmthese mformal members._‘}" :

R warrant eventual elevatlon to formal member status for they are dlstrnct

L As rgenttoned earluer -much of the termmology has been mherlted' and -
BT AR .

T conforms to estabhshed usage lf and when formal desugnatlon |s proposed

‘ R such terms w:ll of course be exchanged for the more proper geographlc or-' )

A descrlptuve terms n ‘



]

gk

in thls respect |t |s the wrlters bellef that the Buffalo Ruver Member of

the lglne Pomt Formatnon warrants elevatlon to fuII formatlonal status wuth
members Certam of these members

bl .
.

subsequent cﬁvusuon lnto approprlate formal
Wl" mclude more, than one of the |lth0faCleS recognlzed in: thns work and wrll
am Formatlon———~——'

P
v

’
‘

ot be repeated m t|m R
Slmllarly—lnforr?ally proposed—members—-of the—Watt Mount

i
7

y .

Jelon

/also warrant - forfmal - tatus R
In vnew of the conslderable confu5|on wrth respect to the term Sulphur

is the wrlters behef that thlS term should \be dropped‘

[- . .
[0 7
and "Lower" Sulphur Pount formatlons be

/ Ponnt Formatlon lt /
oth’ the "Upper
n’ can, apparently be traced across :
erm Wlndy Pount Formatlon mlght -

/ entlrely and that b
. renamed The "Upper” Sulphur Pomt Formatﬁ

Great Slave Lake to Wlndy Pomt ‘thus “the
be & su:table chonce It lS the current oplnlon of the wrlter that the "Lower
ormatlon should be establlshed as a formal member of tha :

o Sulphur Pomt F
Muskeg Formatlon and that thls member be assugned a' new name

/ntrodu A /on
o rom the subsurface, south of Great Slav\e Lake Lylng to the north of the Pme

The Buffalo Rlver Member of the Pune Ponnt Formatlon lS known only
it forms a northward thlckenmg wedge of sedlment

A 'Polnt Barrler Complex
4
composed predomlnantly of grey green llmy shales s southern deposrtlonal
and/or eroslonal edge parallels the N65 E strlke of the Barrrer Complex as do

|sopachs ln |ts type Iocallty (Commco test hole G~4~) |t reaches 3. thnckness of
lllustrates the ver

some 60 m ThIS mtersectlon 9 km-: north of the plnch out

gradual thlckenlng of the sedlment wedge




) orlglnal deposutlonal surface then we can estlmate the basmal slope of the ?

Barrler Complex to- be apprdxrmately 05 . and certamly no more than 2
lt ls a.- common flaw of cross sectlons that vertucal exaggeratlons

requlred to encompass geology wvll result i deceptlvely spectacular gradlents

To thls rule Pme Pomt lS certalnly no exceptlon and may well’ be a prlme

r———

—example—Flgure 7 drawn—perpendlcular to-sthe—strlke of_ the Barruer Complex

schematlcally lllustrates the geometry of the Buffalo Rlver Member lts posntlon '

| (.relatlve to the barrler fames and |ts northward thlckenmg character It must be

_ g emphaslzed ,that the degree of exaggeratlon used here |s extremely deceptlve ln

i "" actuallty thls member thlckens atta rate of no- more thar] 1150 The basnnal

| B SIOpe e\ndenced by the surface of the Pune Pount Formatlon Was extremely
gentle and the Barrler Complex ltself was a- broad, elongate feature of Iow

reluef Lt T

Y

; Palaeozonc strata in - the Plne Pount area dlp very gently toward the west

~.~:» R s .

- As -a’ result the Buffalo Rlver Member has been truncated by eros»on to the
; east of Pme POmt whllst toward the west |t is located at ever mcreasung ‘
depths Not known in: outcrop the mterval does however subcrop on the Plne
Pomt Mmes Ltd property and’ has recently been exposed |n the X53 p|t on
that property The Buffalo Rlver Member has been reported m drtllholes to the
west of Hay Rlver establlshmg a strlke length of at Ieast 100 km Drllllng Ain
the Wmdy Polnt area 100 km to the northwest suggests that |t may extend
\to the northwest sude of Great Slave Lake (D Adams pers comrn) .

B

The Buffalo Rlver Member overlles both the marlne and fore reef facnes

-of the Pme Pomt Formatlon apd the reef facnes of the "Lower" Sulphur Polnt
Formatlon Its relatlonshlp to these facnes formmg the northern edge of the
Pme Pomt Barner Complex ns shown schematlcally iR’ Flgure 8 (Note vertlcal
exaggeratnon) .J ST e “ R EE R R
To the north where lt overhes the 'more marme (B and F facues of

Skall 1975) facﬂes of the Plne Pomt Formatlon and where |t |s de\/loped at. Lo

: thlcknesses greater than 20 m the lowermost unlt of the Buffalo Rlver Member

:’ ) . | - L T (Y




FACES } .
> (o2gre)| . .

- REEFAL.

-1 .,].f;,;i..f.=u ,u
Bl

ol FACIES . | .

" LE GEND | f' i _'

n,
'I'l
'I'I'I'll

” :.4..'“
| l||”

'n i,
|| \\ ||||||||
N '|'|'| N '|'|'
”I'l'lllll|l |'|'|'| 'l'f'l'l'u
i ,l,l,l,n,u,lll,l, N A
RGN
R 1 |'|'|'|'|'|'1l i }l,'l,, Y
R 1 N
C \2 ||l| |||||||| il |||,||||||||||||||| f|||||||||
I .!l!l!l!l!l!l! i il ll!l'lli. (e
T
llé’.l il L'l' i
l||||| i

ot IIl
H :ll!l . ..[' Illllllllll|l|IlIil;llill;llllllll{ﬂmml
i
R

il
Il
I8l

‘ |
vt I
b

IR i 1
o 'M I

Il
| ||||||I |
SJtit

II'I'
5 'n i
]

il
I
Sl

|'|
I

|
{l
||

n {
'{'|
'|'|
i
:I'

'|
N
il

i
‘n

; :-‘ .

i

|
i
i

|| ||||||||||||||||
'|'|'|*|'|'|'|'»'|'|'|'
-

|
|

i li"I'I'I'I'I'I'I'I i
il
h !

I'HIH,‘,I, ,|'|'*|'|‘|'|'|'|'| |'|' il
i
i g

g il l|||||!|||||| '|||||||

e i ,l{l}l}l,l}l{l,l,l{l}l i |}|}|{| i

gk A nn'l{
o l|“| i n"}' N‘”
R B
iy ;l ] Il,l}lp}l;l; ,l;ql I;' 'lil{l}l{l{ I '|'|}|}|{

.u mmuu i |'m"”|'| il

” I l'm'l lhl il “Hm IIIIII"'II"I

'I‘! l m | mlm i l'mu ' | |

iy

Ikt
il |'i ; l;!"'l‘l'l H

il
rll || l 'cl I

|'|'| il
'}'{ i
Ll
i ,|,|
|'|' |'|'
|l|| |||I
i
|| ,l

,|

- '|'|'| I,u

||
I
I

h
iy

i
il
,l}l{l 1
il
I 'I'I'I'I'l'l'l'l'l'l'l
|'|'|'|
i
|
|

~(shale) ]
T G B marker bed - j L

P
'|
|
|

.

|| ‘
ik 'I
i
il

il
ol

.

|'

\

S
II A

ll,
i
i

2 FACIES -~ -

B

|
i
'n

dular) -

{no

ACIES -

|

G3 F

- p o

renite) - -}

g
=] 6-B FACIES. - =~ -

(‘dql‘

> -
-~—
—

- o -

" FPELAGIC: FACIES. .

0. 1.2 Joometres K

" BUFFALO RIVER MEMBER™ . " """

 (biotirboted limestone)]

\VERIICAL EXAGGERATON=S0X) —

SE——

i i

-

'.i._FlQUré. 7. Schematic ééfztioﬁ,i-ahf'f'_aflc}' B'i\.{fe_r'.M"'é“ﬁ\ber; ,‘fshoWingy'iitﬁo'f_énéi_es‘ ;ela‘_'tiqn.s,hipsf'(mo'dified atter R

3$mﬁ$59!5n :198-1),' L

- T . S e e - . s ok T S . SO . Lo o . ) - o . L . = .




T W S oo .-4...,. T B ,.w ; ) 4‘ o . L : . i L SO e i .
T howm— .mwno:m hm:m uo:_uoEu wm_om_ ._w_.:mm mc.>tmuc: ; e
T Ui T 7L o sapoejoul iBAY o_mtzm 16 disuonieial. mc_;o;m co:oom mmo._o o_m.o_omo o msmm
S Taerdwog ..S.t.w_m ::..i Suld:-96p3. Ewﬁ.ﬁoz. uoiides EuBEomm .
) . - e i , , ... EH I ' ‘ . : l . ‘-n._w:o::._ MO . .
: e T Voo © seamioul 80 . apuen @ o SRS
N e ; ERREY mu_u.-:::: 5D .8 _.::o::_ .o L
. R B T T .o Sasquen :::s.-:am &
] B B : : R U P ELELY ?E:E. g
: O 1#3p3104 " Tl IRLILLZIE R B
P o x9r2sii3ioN - weiaes sug. Y
g s L T B oE LILLYIF H
o LS vLagem ennL T . o :outea,z.:: 3aa .
) - ) RE . e N
) BS 7. .!o‘nn/ ITA T 0l
) : Ny \ -\ \\ v g
DR 2 SN NN




% .
v

w ns desagnated G B facnes (dechrlbed below) lt shows an’ onlapplng and&

gradatnonal relatlonshlp wuth the underlylng and laterally equwalent B and F. facies.
F (pelaglc) facues lS 1a dense dark brown to black finely planar lamlnated.

bxtummous llt‘gestone characterlzed by the presence of Tentacu//tes ~sp ‘and

Sty//o//na sp (NOI"I’IS 1962) It |s mterpreted ‘as - bemg deposnted in a somewhat o

'starved yet not especnally deep basm It frequently contalns ‘thin lnterbeds of

.
FERE 4

o degree of bloturbatldn

RN
T

dL

under agltated water condntlons and to have been dernved from the DlA

E .-._-Ilghter Iess bltumlnous Ilmestone contalnmg a. more dlverse fauna, mcludlng

o brachlopods and cnnosds Such lnterbeds are lnterpreted as representlng%erlods

of lmproved oxygenatlon rather than any drastlc change i sea lGVel F facues

a

also hosts several thln coarsely bloclastlc beds completely Iacknng in: f|ne

bsomlcrrte matr:x and Wthh appear to be debrls flow deposnts of some kmd

orlglnatlng from the actlvely grownng Barrler Complex f _
» Where F facues is overlam by the Buffalo RiVer Member the contact is.
at all t|mes gradatlonal m terms of both bltummous/arglllaceous content and |n

’

F facues grades both laterally ‘and Vertlcally mto B (Marme) fac:es

| Prlmarlly a fme blomlcrlte flnely bedaed somewhat wnsplly Iammated and rlch m N

bltumen B facles contalns ‘a dlverse fauna Wthh mcludes Atrypa Spp "‘~ §

Warrene//a spp and Le/orhynchus spp, abundant crunond ossncles and
7entaeu//tes 'sp. - (For a- more detalled llst see Norns 1962) o

B facnes shows a snmllar relatlonshlp to the overlylng Buffalo Rlver e

Member There |s a decrease |n both abundance and dlverslty of fauna and an S

lncrease in both arglllaceous content and blotur atlon as “the former grades mto

the Iatter __ . L . : .
P Farther south where the Buffalo Rlver has th| ned to 20 m or Iess |ts
lowermost umt |s desrgnated G5 facues (d» scrib ' fer in thls thes:s) It overlles
both the fore—reef facues of the Pme ) 'omt Formatlon (des:gnated E facles by

Skall 1975) and the reef facnes of the' "Lower"" Sulphur Pomt Formatlon (DZ

' fac:es of Skall 1975) :', IR 5 S I g o »l S

E facues |s a claan flne calcarenlte beheved to have been déposlte

(orgamc L



By~ Pme Pomt geologlcal staff) AR B

barruerl facues of Skall lt shows a marked lack of arglllaceous and/or orgamc ,

‘e

'content lt |s at all tlmes recrystalllzed to elther a fme sucrosuc dolbmlte or a

___,coarser more spectacular form -of dolomltlzatlon (referred to as Presquullzatlon

“ D2 facues s a massnvely fossullferous unlt wnth abundant stromatoporo:ds |

l'v'

‘and corals and ns entlrely reefal m aSpect Except where (rarely) preserved as

" desngnated G1. facnes and |s the most abundant Ilthology wnthm the Buffalo

L and |ts

. from the other wnth a- falr degree of certalnty s ‘:‘; S ;g—"i

restlng dlrectly on the Barrler Complex It is a grey green l|my shale

"lf»llmestone it IS nearly always recrystalllzed to & coarse % ~Presquile . StY'e '

'dOlOl"ﬂIte _. IR .‘f o

o

~BRS lblohermal) facles not separated out by Skall |s also found ln thls

: area an&l. is also overlam by G5 hthofacnes lt too is a rlchly fossmferous unlt

'._r,but IS easaly dlstlngulshed from D2 by rts marked arglllaceous/bltumlnous content
- R

'omewhat dufferent faunal cOntent lt too is frequently “Presqu lllzed"

The basal contact of G5 hthofacles ns usually extremely easy to p|ck for

:"."._-j’_;the underlylng' Barner fames nearly always show slgns of 50 called ,
"Presqu mzatlon Thls results dn a marked crystalllmty change at the contactx for

. such’ coarse recrystalllzatlon never extends up lnto the Buffalo Rlver Member

The contact only becomes somewhat problematlcal where G5 rests on

un Presqu lllzed" E facnes dolomlte The .two Ilthofacnes are very szmllar in

- appearance whuch is, no doubt a reflectnon on thelr slmnlar source and mode

’

‘ of orsgln Nevertheless the two llthofacles can usually be dlstmgulshed one

3 ¥

One other hthofacles of the ‘Buffalo RIVGF Member is occaslonally found

[
;,‘.

e @

Rlver Member It rests sharply and wrth apparent dlsconformlty on E facues

Whllst dlfflcult to substantlate from core the basal contact of the

Buffalo Rlver Member specuflcally where G5 forms the Iowermost unlt

be dlscussed in, greater detall iater on in thls tHSSJS R

‘apparently marks a dlsconformrty Ev:dence pomtmg toward thIS conclusnon w:ll \



'The Buffalo RIVBF Member is entlrely overlann byoa Iaterally contmuous falrly
:ithm unlt known on the Plne -Point. property as B Blostromal and assngned by
'-SkaII (1975) to the B facnes of the Plne Pomt Formatlon tis’ thus umt

; however Wthh forms the type sectlon for Norrls Sulphur Pomt Format:on and
s, referred to |n thrs thesrs as the "Upper" Sulphur Ponnt Formatlon (Flg 9)

For the most part the "Upper Sulphur Pomt Formatlon 1s a dark brown

28

dense flnely crystallmé fossullferous dolomlte The uppermost Gnit of the i

_rBuffan River Member in- by far the ma)orlty of mtersectlons, is. the Gl " R

| (grey green shale) facnes Where overlam by the"'B ?}ostromal" the contact is "
| extremely sharp and well defmed Toward its southern edge where GS facnes
" f forms both the basal and the uppermost unlt of the Buffalo aner Member it :__;
. is’ overlam by a more rrchly fOSSI|IfBl’OUS . "reefal" "B Blostromal"' Thé contact 3
‘fibetween the two, usually qurte well- deflned becomes mcreaslngly dlfflcult to |

ﬁrecogmse as the pmchout of both mtervals IS approached =

»

- .,v‘fThe Buffa/o R/ver L/tho/og/es - A i i S , RSN L
The Buffalo River Shale Member is: dwns:ble lnto flve llthostratlgraphlc B

'w__unlts ThlS subdnvnsuon |s “based on Ilthologlc features clearly d15cern|ble ln hand
i‘l‘specnmen Iargely on the- basns of colour texture and bltumen/clay content. It |s

rmore or Iess |dentlcal though lslmpllfled ‘to that subdnvusnon currently in. ué& at ‘

',""Pme Pomt Mlnes Ltd and adheres to that termlnology (D Rhodes unpub rep

: 1980) Tfhef breakdown proposed by Rasmussen (1981) |s broadly slmllar but

"uses a. drfferent nomenclature whlch |s not adopted here

The breakdown hereun proposed s based not only upon the three fences

n'_of holes used to document thIS thesus (FIQSA B and C in- back pocket) but

‘iif,also Jon. the extensnve dr|II evndence avallable from the Plne Pomt Mmes Ltd :

' Photographs representatlve of these varlous lrthologues are presented |n

. V‘AAppendlx C Plate 1 Whllst the hthofaCIeS breakdown |s- based on hand

e

“v.

oL
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""-are presented m Appendlx B The relatuonshlp of" the varuous hthofacues one

__,w1th the other ‘IS schematncally nllustrated in- : 7 The three detalled cross st

sectlons (Flgs A B and C in. back pocket) |Ilustrate‘ the more detalled

v

- ‘str'atngraphlc relatlonshlps

| ,_331 G- B LITHOFACIES L

G B llthofaCles is the baSal unit” of the- Buffalo Rlver Member where |t

1

conformably overlles the marme B and F facnes (Skall 1975) of the Plne Point o

o

- ‘"Formatuort It reaches a maxlmum thnclcness of 65 m m the northernmost

e i(fore-reef) facnes (Skall 1975) development

’:i*‘tdrlllholes G 4 and 4640 (Flg B in. back pocket) The unlt thms toward the Pme'

'.'.Pomt Barrler Complex and pmches out near the northern edge of the E

o

Both the upper and Iower contacts of G B llthofames appear to be

o gradatlonal and/or mterflngermg, over a vertlcal dlstance of 10 m\or less

G—B Ithofacnes |s so named bec:ause |t lS essentnally mtermedxate m

i

""*appearance between B (marme) facnes and G (Buffalo Ruver Shale) facnes (Skall

‘:.-"'1975) *

: 'G—B l:thofacles lS predommantly 1lght grey-—brown to brown-—grey, .dense o

"'*;."i;:‘burrowed texture Thrs characterlstlc swurlmg" fabrlc IS often hlghllghted by

' _:",‘patchy lron sulphnde replacement ThIS dlsturbed texture |s often further

A.accentuated by the ahgnment of both skeletal grams and clay partncles Such an -

‘;i‘f-ijfBCt is v:snble in both hand spec1men ‘and thm sectnon “ g

5 omprlses at least 10% of theo rock by ‘

_ Fmely broken bloclastlc materlal
»_'volume Such fragments are predommantly brachnopod clasts and vary m s:ze

"'}"from 01 10 mm (although larger fragments occur occasuonally) Fme

T '.,-_"pelmatozoan debns can also be ldentlfled _' RN
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The matrnx here comprnses the. bulk of the rook and is, extremely fme

granned It ls estlmated to contam on average approxlmatelyx 15% arglllaceous

. CRINN

R matter (Rasmussen 1981) unlformly dlstrlbuted w:thm ‘the mlcrlte It is thls

argullaceons content whnch lends. the rock |ts characterlstuc "Buffalo Rlver grey

colour However as stated prevtously G B llthofames lS mtermedlate m

R b bl

character between G and B faC|es*~ and thls mcludes colour The dark, bro W

coloun:--assoclated_wnh B_(marme) fac:es |s prlmarllv the result of hvdrocarb

. F‘:L’-facnes

5 stlll |dent|ftable,, on the baS|s of ghosted blOClaStIC matenal vfslble m both hand

permeatnon m the form of kerogen strmgers (McQueen and Powell 1983). This

same eff'ect vus:ble in- thm sectlons of B (marme) facues can also “be see@ m

ENY

o thm sectlons of G- B hthofac;es, but- us deveIOped to a far lesser degree It

occurs prlmaruly ‘as. -a; dark brown orgamc rrm to- the bloclastlc materlal

L “'-

There would appear to be some sort of mverse relat|onsh|p, here

ae
-,

between the -emount of grey,!argullaceous materlal and hydrocarbon content Thus :

would seem to suggest that the presence “of clay mmerals wnthm the: Buffaloo o

an |mpermeable barrler to hydrocarbon

L.

Rlver Member may have acted v‘a'_"

for mmor lnfLItratlon

LA . S N . . . N

lnasmuch as G—B Ilthofames |s a transltlonal umt lt naturally represents a .

" spectrurn of llthologles These vary., from an only shghtly browmsh grey rlchly o

arglllaceous Ilmestone m the VICInlty of the overlylng shales to an orgamc rlch

~

only slughtly greylsh brown fOSSIllfeI'OUS llmestone, in the VIClnIty of B and

'G—B Ilthofames nearly always escapes dolomltlzatnon However m S

D D H 5557 ‘(Flg B m back pocket) recrystall:zat:on has occurred The unlt is

spec:men and thm sectuon

The hlgh degree of bloturbatton ci_ﬂ.mogﬂy enc:ountered |n thls umt

TN

3 ..;',vlndncates that the bottom condntlons were sufflclently oxygenated to allow ‘

-'ly; v-«—burrowmg organlsms to ﬁourlsh On the other hand condltlons must have been

suffncuently calm to allow for the settllng of the fme clay parttcles ThIS mflux—j

e . " e ‘_’.' .
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Ty

of terngenous materlal |nto the basm may have been sufflcnent to mhlblt
: carbonate productlon somewhat In thls way sedlmentatlon rates must have been
B suchj that ‘bloturbatlng orgamsms were able to keep apace wuth burlal

v ;

The onset of Buffalo Rtver sedlmentatlon therefore marks 2 change .in

envnronment from -the stagnant reducung condltlons evndenced by underlylng

F facnes to the better ‘aerated conditions . exempllfl,ed by G- B llthofames Th|s .
change |s certalnly co:ncndent ‘with the onset of terrlgenous mput mto the basm

2
. and may relate to a regreSslve event However there |s llttle or no ev:dence

“to suggest that any drast/c change in. water depth was mvolved A more llkely ‘
._ candndate would seem to be some - sort of ohange m water current patterns

| wuthln the basm . R S .

- - . '
< - " ) PERN

ey 3§2 G5 LITHOFACIES o B LT TN T T

GS llthofames is the basal unlt of the Buffalo Rlver Member where lt
overhes the fore reef facves of the Pme Point - Formatlon {E- facles Skall 1875),
the . reef facues of the "Lower" Sulphur Pomt Formatlon lDZ facnes Skall 1975)
“and the BRS (blohermall facues of the Plne Pount Format:on (Plne Pomt Mlnes

: Ltd Séage) S e '_ : SR
The unlt aver%‘és approxlmately 1 5 m m thlckness pnmarlly where lt
overlles E facne,s, and thms southward as it approaches lts deposntlonal and/or
: eroslonal edge overlylng Dg fac:es Both the upper ‘and Iower cpntacts of. G5
Iuthofacnes are sharp, and well defmed The lower contact wnth the varlous
fames of the Pme Ponnt Barrlerg COmpIex lS. usually marked by a strong
crystalllnlty change The underlyang fac1es comprnsnng the Barrler Complex have
Snearly always undergone ‘an intense recrystalllzatlon referred to as e
"Presqu lllzatlon ‘This has resulted m the growth of dolomlte crystals lnl.e’x'cess
o of 1.0 mm --and up‘ to -7-0- mm»m dlameter (J Lantos unpub report ; 1981b)‘ '

. Thls dlagenetlc effect does not - extend upward mto the GS Ilthofacnes but :

. rather stops sharply at the contact

"~;. L
e



- G5 llthofames is overlam by a varlety ‘of llthologles To the south, where
G5 comprlses the entlre Buffalo River Memb<~ 'lt is ovarlaln by the most reefal
development of’ the "Upper"'Sulphur Polnt Formatuon Farther north G5 ‘r_

hthofaoees is, oVerlaln by either - the Gl {shale) Ilthofames or the G2 (nodular)

.
’

‘o

. -

.

llthofames of the Buffalo Rlver Member ln all cases the contrast between G5

and the over*lymg llthologles is suffncrent to render the contat:t sharp and

dlstlnctlve -
co G5 llthofacxes lS prlmarlly a. brownlsh grey, flne to medlum crystallme
falrly dense massuve calcaremte It 'IS rarely preserved as llmestone but is .
nearly always dolomltlzed It can, nevertheless generally be recognlzed as a

»

fmely blOClaSth mterval Well SOrted somewhat rounded graln—supported
bloclastlc and pellondal' gebrls averaglng 05 mm in dlameter can be recognlzed
both in- thin. sectlon and in Iess extensuvely dolomltlzed sectlons The peloxds are’
partlcularly strlklng .in- both appearance and abundance (up lto 20% by volume)

They are subrounded but somewhat lrregular |n shape,\average no more than

O‘l mm in dlameter and‘ as wnth most pelouds,. are of doubtful‘“orlgln v. ' . i..

c‘:ommon wutl’r the coarsel‘ bloclastlc materlal these gralns are frequently coated

bV a medlum grey, arglllaceous materlal The bloclastlc debrls |s on the whole SR

dlfflCU“Z to 1dent|fy but - appears to be prlmarlly derlved from brachlopods “

Sl stromatopbronds and corals e s -:I*vf L
. e . . . “ /

For the most part the unlt has been extensuvely recrystalllzed to a8 fme

rhomblc dolomlte ‘with’ crystals a raging 005 - Ol mm |h snze These

R

dlstlnctlve rhombs are frequently surrounded by a coatmg ’of grey arglllaceous ‘

matter Where such recrystalllzatnon has occurred bloclastlc materual lS A ":;:1-'} e

l ' ‘ .

recogmzable in terms of ghosted outllnes dlfferentlated by coarser and more

’

tlghtly lnterlockmg dolomlte crystals _: . ; - o LT SRR

.

Sedlmentary structures whlch may. or may not have been present

:; orlglnally, are no' doubt Iargely deStroyed by dolomltlzatlon However vague - E

graded beddlng and hlgh angle cross—beddmg have been tentatlvely |denf’ fued by

‘'

Rasmussen (198‘l) Certalnly, ;n D..D. H. 4334 a very coarsely bmclastlc lnterval =

\‘"r . AT . oo e ;L

9. '_" e ."; e
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can be ldentlfled at the base of ‘the G5 lnterval ThIS grades upward mto flner

B B
T L.

; bnoclastlc materlal more . typlcal of G5 hthofames

The overall grey colour of thns unlt is attrlbuted to the flne clay

R partlcles (estlmated to ‘contain -no* more than 3% by wenght Rasmussen 1981)

; whlch unlformly rlm both bloclasts and dolomlte rhombs Thls argallaceous

‘ materlal IS also occasnonally concentrated along dlscrete partlngs sub- parallel to SRR

beddmg Thls g:ves the unut m part a famt wnspy Iammatlon L SRR ;.b

‘ R Toward the top of the mterval GS llthofames may occaslonally develop a.
R Y 1“ " :
. well lammated/fmely bedded character 10 - 20 cm thlck beds" of relatlvely

‘A.

clean calcaremte are separated by dark grey arglllaceous lamlnae planar and

' unlform |n nature ThlS is dlstmgunshable ‘from’ the underlymg normal”'GS only

" on. t,he_basns._of .thls more ;regular b,.eddmg »style, '

. . [ : o .

B P R et . o . S
. Ce s R AN 1 R S
e e o
o

RIRTT The falrly flne well sorted bloclastlc nature of thus unlt is.. suggestlve of.

at, ¢_|'4-

. deposmon wnthm an. agltated env:ronment The SImllaruty of the bloclastlc debrls 5

O to that comprlsmg‘rE (fore-—reef) fac:es sugges,ts that G5 was largely dernved

: L ’frdm reworklng of both E facses and the varlous other Barrler Complex facnes

G5 is wesumed to have been deposnted toward the edge of the southward

‘ » transgressnng Buffalo Rlver sea ata tlme when much Qf the Barrler Complex
» : was sub-aerlally exposed (or very recently lnundated) As such |t |s beheved to
s | be a dnachronous umt Progradmg southward onto the barrler in: concert wuth
:'_ ‘ the transgress:on Thls ls strongly SUggested by both the geometry of the unut

RS and |ts tendency to ewdence wanung upward energy condltuons

N Lo : . RN

333 G1 LITHOFACIES

Gl s|lth0faCl8$ |s the predommant and characterlstlc unlt wnthln the

Buffalo Rlver Member lt forms a northward thlclgemng Wedge and overlles both

G B Ilthofacles |n part G5 llthofames and IS found restmg (rarely) dlrectly on

e

the Barner Complex (Flg 7) lt frequently hosts tW’o unterbeds of dlstlnctlve 62

.‘ -l -

fova_



A

illthofacnes howe\/er at lts maxlmum (and most northerly) measured thlokness L
""'j’_'-(approxlmately 480 m) iny Commco Test Hole G- 4 such lnterbeds are not ._‘;-‘ L
co ,developed o RGNy s \ L \
; ThlS domlnant G1 hthofames develywent lS overlam bw the G ‘B Marker S
S Bed lmmedlately overlymg—thls*G BN arker “Bed™ ls—-another—verymarrow—wedge-%%+;

ot Gl llthofames lt reaches a axlmum thnckness of 35 m m D D H G 4

and forms the Uppermo‘ 'umt of the Buffalo Rlver Member over moSt of |ts R

deVeIopment -

Ilthofames consnsts prlmar\y of a greemsh grey, fISSI|e calcareous

f hale Such beddmg plane f:ssillty ns greatly enhanced by weatherlng such that |t.~ -

RN

i not always strongly demonstrated in- fresh core R
o lnsoluble reS|due content averages 75% by welght (Rasmussen 1981) o

CO"S'S"S prlmarlly °f grey clay but -also - mcludes rare flne (snlt snzed) frosted R

gralns of rose quartz The claycarbonate ratlo mcreases away from the Barrler “
Complex from 21 near the G1 plnchout to 41 'in D D H G 4 Th;s varlatlon
' m clay content s - reflected |n theb flSSIllty of the unlt and ln thls way local |
varlatnons in- clay content can be recognlzed Ih’ th:s respect the shale generally | .". ";.
shows ‘an mcreased competency (and thereby mcreased carbonate content7) .
proxumlty to purer carbonate mtervals such as the G B Marker Bed or the
overlymg "Upper lSulphur Polnt Formatlon f o - IR T
Gl l:thofacves shows a marked paucnty of macro fauna WIth the

exceptlon of rare brachnopod shells Pyrlte nn euhedral cubes or subhedral

aggregates occurs as flne dlssemmatlons throughout G1 llthofaCIes and ls

consudered characterlstlc Prlmarnly hmy the shaIe |s delommzed Iocally :

partlcularly m the vncmlty of the Barrler @omplex ltself and especnally in’ _ .‘;
— con)unctlon wuth karsted and breccuated zones The thln G1 wedge |mmedlately 5 *

overlymg the G B Marker Bed ns nearly always dolomltlzed f/_'v R

Gl shales .may be reworked end redeposnted thhm karst hOl"lZOhS Upon

rehthlfncatlon thls maternal JS vnrtually |dent|cal to undlsturbed shales and |s

3

|dent|f|ed as such more by conteXt than character

T P - - 'y . LT . . . R . . AR



_ The presence of greater than 50% clay, ‘ |thm thls lnterval reflects the 3

e

‘. ‘_ " \lnflux of terrlgenous materlal mto the basm at the tlme of lts deposmon , .

: | s Bottom condttuons were apparently mhospltable to any kmd of benthonlc fauna |
o . ThlS ns reflected ln the absence of elther macro—fauna- or ‘5|gn of tfloturbatnon

-ﬁ%—;——Thls—ln»—turn mlght—be consndered a-—sngn of-—»rapld—sedlmentatlon rates- i splte_;;;;ﬁ

of lnhlblted carbonate productlon
4 Deposntlon of such flne clay partlcles would presumably requnre calm T
..1 bottom condmons mdlcatlve of water depths at le st below wave base RSN 3

) -_.Rasmussen (1981) has suggested that the absence of dark brown orgamc

“matter wnthln the Gl shales |s mdrcatlvé of oxldlzmg condltlons and that |ron ' '
B T % P s *
* '-sulphldes were deposnted under later post—deposutlonal reducmg condltlons

';There lS however another possnblllty WhICh should be consxdered that the dark
- .T-L,’brown orgamc materlal ublqultous m both the underlylng and overlymg clean

‘ ",;f'icarbonates |s un |tself secondary |n orlgm and |s the result of hydrocarbon "

~

f;mlgratlon As such it cannot be used as an. mducator of ongmal deposmonal

N "-'-".'. . s
L Lo

e . condltuons 1n thm sectlon ra durect mverse relatnonshlp between gre ;"-.,clay and
s hydrocarbon cpntent can be |dent|f|ed suggestmg that the argullacaous maternal

cted‘ as e:ther a barrler or rnhubltor to such mngratlon

“In any event the Gl shales represent the domlnant basm fllllng sedlment
HR TR

. ﬁ"i_'here -They represent a pernod of marked terngenous mput mto a prevnously e

L clean"-f arbonate basln ThlS appears to be the result of 2 marme

Cow

SR transgressnon followu‘lg the sngnlflcant regressron Wthh hadu'ended "bower

_l . E ._t».,,,

1

"_"334 ‘&2 LITHOFACIES

‘ T GZ llthofames occurs prlmanly as.. two dlstmct mterbe ;. wrtl;urr Gl

"'iv-_.‘»llthofames Reachlng a maxlmum thlckhess of approxnmately 35 ‘vm: they plnoh :
out toward the north such that nelther can be traced mto D D HGG-4 They

"also plnch out toward the south m the vncunjlof the Gl pmchout g
T L ey e T T e T e s
T R R TSRS
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The lower of the two lS of the most Ilmuted Iateral extent although they

both extend only about as far south as the most northerly G5 development at

whloh polnt they apparently coalesce The upper and lower contacts of both

these lnterbeds lS generally transutlonal over several cm‘ -

0
)

S

el

‘-' dlssemlnated and ln vylsps Boundanes between the nodules and the matrlx are

" . actnvnty , 'f - L

Cu

i W_ the slughtly browner colouratlon

GZ llthofacles is a nodular textured argullaceous llmastone _' and s e

B consnderably more competent than the surroundmg shales Thls lS; a reflectlon of
f ‘- the marked drop m arglllaceous content‘ wnthln thls unlt (10 20%. by welght

Rasmussen 1981) NOnetheless, argnllaceous content contlnues to mcrease toward

.

the north' parallelmg the ‘same’. “trand’ ldentlfned sn the shales .. o
\ vt s

The nodules are varxable masuze, ranglng up tQ 50 cm m thlckness and

are generally elongate parallel to beddlng Generally appearmg as dlscrete forms

_" [ -
Co

they can occasnonally be seen to coalesce gf .

Composltnonally both "matrlx" an'd nodules are very slmllar However clay

partucles are greatly more concentrated W|th|n the matrlx areas both

N /—.'

qulte drffuse and are much more dlst‘nct macroscoplcally than mncroscoplcally

e

Boundarles are only well deflned when enhanced by later pressure solutlon ‘

s .

The relatlve abundance of noduleT may vary greatly from place to place

7 Yet even wher) completely absent the mterval IS st|II |dent|f|able on the basrs of

the decreased clay carbonate ratro (wuth assoclated mcraase m oompetency) and

B T . o LS [

Macrofosslls are more abundant here than wrthln Gl llthofame_ but are

and even thamnoporud coral fragments are known The Iatter however ‘are -
presumed to be exotlc m ongm« ’_.‘ - j » '
GZ Ilthofacles apparently refleots elther a) a reductlon ln terrlgenous

supply 10 the Mackenzle basm (or at« least to lts sOuthernmost extension) or b)

mcreasnngly agltated bottom condltlons such that fme clays could not as readlly

o

T




C lnterpreted as supportlng the Iatter concluslon On the other hand 2 decrease m

hospltable llvmg condltlons o

‘.: t"., ~
’ >

settle out of suspensmn The presence of a more abundant fauna mlght be

| Sl
terrlgenous input mlght m ltself decrease turbldlty, and thereby prowde more A

PR

: A dlagenetlc orlgm for thlS texture cannot be entlrely overlooked

...

mterface L »

NeVertheIess G 2 Ilthofames shows very llttle ewdence of solutlon actwaty The

' "common stylolltes or mlcrostylollte swarms requlred thhm the pressure

solutoon model put forward by Wanless (1979) are not preSent The Iack of any

dlstlnct boundarles to these nodules or assoc1ated evudence of borlng and

N

encrustlng organlsms would also seem to negate any hard—ground lnterpretatlon

.

) These nodules do appear to the wrlter to represent early submarune
llthlfucatlon or:’ cemerttatuon of - the nodules themselves The resultmg plastnc

sedlment then underwent compactlon such that w:sps and lamlnae wnthln the

matrlx were caused to splay about the more competent nodul,es It |s suggested

v

that thls nodular textured llmestone ts an ancnent analogue to the submarlne hard o

grounds or hard layers descrlbed from the Persnan Gulf (Taylor and III|ng

1969) Such an mterpretatlon requnres marlne condltlons but wnth sedlmentatson o

AT

rates slow enough to malntam the requured posntlon wuthm the sedument/water

Y . ,,-
S S .

335 G e MARKER BED ,

The G B Marker Bed occurs as a thm unlform and Iaterally contmuous L

umt toward‘ the top of the Buffalo Rlver Member It lS both underlaln and

overlaln by Gl (shale) hthofacles and ln thlckness averages a consnstent 05 m

lt frequently marks the dlagenetlc boundary between the upper G"‘l shalef (nearly

-'*':; always dolomltlzed) and the Iower G1 shale wedge (ordlnarlly llmy) The Marker '

Bed, |n ltself is nearly always dolomltlzed“Farther north away from the Barrler

LS e



, other Buffalo Rlver llthofacles |s entlrely absent
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. The ‘G B Marker Bed 1s a medlum to dark brown flne gralned carbonate.

i

concentrated along wnspy partlngs The grey clay fractlon characterlstlc of all -

S . . R Y

N e
i

""." The unlt is- normally recogmsed a.s belng devond of tnacrofessuls

Wlsplly arglllaceous in. part II contamsa marked organlc component especnally “- N

Nevertheless farther to the north a’ falrly dlverse fauna can be |dent|f|ed
lncludlng thamnoporld corals pancake/tabular stromatoporolds and occas10nal
thln—shelled brachlopods : g ' ’ S

*y

The Iower cohtact of the

The upper contact |s swnnl%rly dlstun

G

lover a vertlcal dlstance of some 1= -5 cm) of small grey concretlonary

structures These vary in.. thlckness from 10 mm to 15 cm and are always o

elongate parallel to beddlng ln cross sectlon they show a concentrlc lamlnatlon '

et

occaslonally nucleatmg about some small bloclastlc fragment. Such concretlons

the overlylng Gl llthofacxes Hydrocarbon enhanced w:sps and Iammae splay

”"vl',about both these "nodules" and rare fossul fragments suggestung post

depostlonel compactlon , Ll A A

‘ -‘.j_wThe deposmon of the G B Marker Bed represents a sudden and marked‘ _j,{"‘

’v".:-change ln deposmonal condltlons wlthm the basnn For a dlstlnct perlod of tlme.‘-

':’-ﬁ,"the feature of Buffalo Rlver Sedlmentatlon specuflcally the grey clay fractlon

i POSSIbIe iR el e e

S "».'was completely wnthdrawn such that "normal" marlne carbonate deposutlon was

e VSR

The pauclty of fauna suggests that condltlons remalned somewhat

\"'-‘-’.'.“lnhospltable (at Ieast m the v:clnlty of the Barrler Complex) Thls mlght perhaps

f'f.’reflect the somewhat restrlctmg effect of blohermal actuvnty’ seaward of the '

' Barrler Comlzlex Sl

'j'abundant concretlonary structures at the top of the unlt are consldered

:‘f.‘, mcrease ln abundance toward the top of the umt,tultlmately coalescmg to formy'_ >

’:. A shallow, calm fanrly stagnant envsronment IS thereby suggested The .. " :

':characterlstlc of an envuronment becomlng transmonal mto shale depos:tlon once ;



.,0,‘

/

o / ntroduct/on

The "Upper" Sulphur Ponnt Formatlon us known prlmarlly from the/

f\subsurface of the. Plne Polnt Munes Ltd property It us also known from _

utcrop -on: the south shore of Great Slave Lake at Sulphur Pomt and has
-been reported from the Wmdy Pount area (Norrls 1962). _ - '

» From lts southern deposntlonal and/or erosxonal edge parallellng the
N65 E stroke of the Barrler Complex the umt forms a very gradually thnckenmg

. wedge (Flg 9) lt reaches a maxmum thlckness of 188 m. m Commco Test

-':_‘Hole G 4 *approx1mately S km to the north (Flg B m back pocketl As a result

.-of the very gentle reglonal dlp to the west the Upper Sulphur Point*

Formatlon 1s truncated to the east by eroslon and is- found at ever mcreasmg

-

. .'depths toward the west In keeplng wuth lts relatlvely thln development the

- _subcrop pattern (dellneated by extenswe drllllngl IS necessarlly llmlted

The varlous fac:es of the "'Upper" Sulphur Ponnt Formatnon rest d;rectly

.;"on elther GS ||thofaC|es or G1 Ilthofames of the Buffalo Rlver Member Where
. LN heb

('.

'Formatlon the basal contact (prlmanly w:th G1 hthofacnes) is; at all tlmes sharp
.",._and dlstlnct Where the Reefal facnes forms the basal un“F"of the "Upper |
':-.'_:LSquhur Ponnt Formatlon |t is. normally underlam . by GS l{hofacaes Once agam

- the contact is generally dlstunct but may develop a more gradatlonal appearance

The "Upper"-Squhur Ponnf\Formatlon |s at all tlmes overlaln by the

L '. _f‘»Lower Shale member of the Watt Mountaln Formatlon Where the Reefal ?ac:es

‘forms the uppermost member of the. ’"Upper" Sulphur po,m Formatnon the S

L ;'contact |s belleved to be unconformable Where the restrlcted facle,s forms the

LT
&

- /;

“"vover a few cm.- Al basal contacts wnth underlymg Buffalo Rlver Ilthologles, are e

vl



a

‘.uppermost unlt the contact wuth the overly;ng Watt Mountam Formatlon lS

”somewhat gradat_l_onal and belleved to be conformable

it : .
L.

‘ “_”Upper" Su/phur Pomt Format/on L/tho/og/es L

The "Upper"' Sulphur Pomt Formatlon lS pnvusnble lnto three Irthofacues Thls o

' »-subduvns:on s~ based on llthologlc features clearly dlscermble in hand specumen

LY

on the basns of colour texture and faunal content It is the result of the '

g mvestngatlon of numerous drnll mtersectlons beyond those presented as

documentatlon for thls thesns S

-

Photographs representatnve of these: three llthofaCIes m hand specnmen ‘
are presented |n Appendlx C Plate 2. Selected thln sectlon descrlptlons are
presented |n Appendnx B. The relatlonshnp of the varlous llthofacues one wnth
the other, and wuth the underly ng and overlylng umts |s lllustrated m the |

detalled cross sectlons (Flgs A, B and C m back pocket)

.
e

341 THE REEFAL FA ES
s The Reefal facnes of the Upper"' Sulphur Pomt Formatnon is”a-. massuvely

fossnllfer\ous carbonate Frame bunldlng orgamsms predommate Thamnoporld corals '

:ware abundant and are cons1dered characterlstuc Slmnlarly, stromatoporords
‘d'specl‘flcally massuve encrustlng, and tabular forms are common along w:th

tthk"‘ShG"Gd brachlopods L ,i , R Rt e
' | Frequently, there lS llttle mlcrlte or. ve\ flne matrlx materlal When"‘ E

present xt consasts of fme to coarsely blOClaSth materlal apparently entlrely

S, '°C3"V derlved The orlgma| sedlment was clean and well wunnowed such that all RN

'_;"Afme materlal has been removed = i PN ‘ :
I part the umt |s only poorly consohdated Th:s is especnally true

L toward the south (at the umt’s thmnest development) and goward the top of the

' ;‘._'.Uhlt. Here spaces between organlc remalns are frequently fplled wnth green clay -

’(denved from the overlymg Watt Mountaln Formatlon) or.a tarry black bltumen -

N
B
, 2



42,
The green clay is especually abundant nn the uppermost metre or so where the
mterval has a dlstlnctlve rubbly appearance The bltumen s common throughout
the lnterval where: loosely mdurated it occurs in dlscrete sticky masses lrterally
glumg the fo@snls together where the F{eefal facles IS better lndurated tge ‘
o bltumen occurs ds flne dlssemmatlons |mpart|ng a characterlstlc purpllsh grey
—"‘—hue—to—the rock*Such denser——more—tlghtly—consol|dated sectlons—are—apparently—~——
| ’. the result of post—deposltlonal cementatlon by sparry calcute ln all cases L

however it would seem that |n|t|al organle blndmg,.penecontemporaneous wnth

A .o »‘.'

\sednmentatlon ‘was of pnmary lmportance

Sl RN
1 M - v

| S 'l'he mterval has nearly always suffered some degree of dolom:tlzatlon T

:...,'How'eve’r it is enturely dlfferent m nature ‘to that’ affectmg the "Lower" Sulphur
- A Po'int:‘F‘orrjnatlon for |t is far less destructnve Whllst some of the. flner -detail i -;_ l' .
may have been lost dolomlte crystals are relatlvely small and the replacement L )

process cunte dehcate St . - 5

Th : dlverse fauna whnch domlna’tes thls mterval su'ggestsidep'os'itioh- '

“an area where envrronmental condltlons (temperature sahmty etc)

water con"trons well w:thm the photlc zone, ‘are mducated The terrlgenous ’5 :

fractlon whlch completely dommated Buffalo RtVer sedlmentatlon ts cdmpletely

PN . . . . . : ..-.\ DR

absent. Lo LT e

kY

All of the above together wlth the lmearlty of the facnes development

(parallellng the strnke of the earller barner) ahd relatnve stratlgraphlc stmon |

suggests deposntlon in- a frmgmg reef en\uronment frmgmg the emergent Barrner )

Complex

The exact southward extent of rts development and the possrbullty of

contemporaneous back—reef sedlmentatlon (wnthm more of a- barrler reef

ot s

srtuatton) must forever remaln a mystery The facnes has been truncated to

Y] P i

some degree by erosuon occurrmg some tlme‘ spon after lts deposntlon

.)v . Vo - PP S RCRT B e e i AT



""‘342 THE B BIOSTROMAL FAClES

'

,—_-'%""%'—',BJ—Brostromal—facres-ls geherally~overlam by—the Restrrcted—facres of the Upper

_' " The B« Buostromal facues of the "Upper"--Sulphur Pount Formatlon IS
remarkably umform m thlckness averaglng approxlmately 45 m ' '

It |s found at aII tlmes, |mmed|ately overlylng the Gl Ilthofames of the .

. "_‘.Buffalo Rlver Member Thls basal cqntact ls sharp and extremely dlstmctlve

Sulphur Pomt Formatron m a manner that |s somewhat transrtlonal For the most o

part the contact lS gradatlonal over several cm Consequently the precuse

. placmg of the upper contact |s often based on a comcndent dlagenetlc

'f’,boundary, for, whereas the B Blostromal facres is nearly always dolommzed the o

Restrlcted facles lS nearly always preserved as I;mestpne

l

-

Toward the south however |n the vrcrnlty of the Reefal facues
development thls upper contact may be conmderably sharper lt IS often marked
by a: 3 6 cm band of brown clay On rare occasnons (1e D D, H 4317) '

subangular fragments apparently derlved from erosnon of the @d;acent Reef

..facues can be |dent|f|ed wuthm such clay seams

S o PR . Lo so- . o A SO

The B Blostromal fames of the "Upper" Sulphur Ponnt Format pn |s a

X farrly umferm dense qpmewhat wusplly arglllaceous dolomlte lt is strlkmgly

3

slmliar to the G é Marker Bed of the Buffalo Rlver Member (whlcl'i no doubt R

i

represents an earlaer perlod of B Blostrcmal |lk8 deposxtlon)

The unterval lS generally characterlzed by an upper por’non more or Iess

?

devoud of macrofauna and & . lower half Wthh contalns abundant matrlx .

supported thamnoporld corals and Iesser stromatoporonds The sharp colour

contrast between the pmkl,sh belge corals and the medlum to dark brown

.. matrnx Iends the rock a very strlklng appearance

_ Dolommzatlon -has resulted in the growth of extremely flne (0 05 mm)f
dolomlte rhombs wnthm what was apparently,.ongmally some kmd of fme |

carbonate mud lrregular famt argullaceous wusps may have been occasronally_'v",_

, developed W|th|n thls matrlx Such partmgs have, however been cons:derably

enhanced by hydrocarbon stammg Such orgamc matenal lS abundant fmely



permeatmg all B Bnostromal matrux materlal It is. observed to rrm the flne
| ;":".f'dolomlte crystals separatmg them one from the other : ’ "
‘ ' A leachlng of ‘the coarser fOSSll fragments is commonly seen in the )
i ‘Iower half of thls mterval resultlng |n the development of a characterlstlc fossnl

"“moldlc vugglness Such vugs are often fllled by a thlck tarry black bltumen

_»___;_'_"_;._sumllar_to_that found wnthln_the_Reefal facues L S \ '

B Blostromal facues is. beheved to have been deposned contemporaneously

WL

wrth the Reefal facnes and as such to represent a seaward shallow carbonate

bplatform equnvalent o . o : S
: “The wnspy nature of the Iamlnatlons and the presence of a ‘ .

"stromatopormd/coral fauna (apparently in: sutu) 5uggests moderately agltated falrly

', b.shallow water - condltlons The onset of B B’lostromal deposmon marks the S

:sudden wuthdraWafé:rom the - basnn of the terrlgenous fractton ubnquutous durlng

. f-_Buffalo Rlver sedlmentatlon Thls alone may well have been suffucuent to render

_:l.condltuons more hosputable toward l|fe No great change m water depth lS
'-’:.".:";enwsloned except for ‘a: very gradual shallowmg S '
The pauc1ty of fauna |n the upper half of the mterval suggests that
\ :4"_‘3‘_:_:.cond|t|ons may have become progressnvely less hospltable Consldermg the "r-, ;"
I ‘-."‘stratlgraphlc pos:tlon of the mterval thls could be lnterpreted as belng the |

Ep

B result of shallowmg condltlons wuth assocnated elevated salmltles

3‘43 THE RESTRICTED FACIES Rt .
Lo The Restrlcted facles of the "Upper" Sulphur Pomt Formatlon forms "a
'::_".northward thlckemng wedge of sedlment overlY"iQ Pr 'mar"y the 8 Biostromal
';facles From a zero thlckness more or less comcudent wnth the northern_edge
“~-‘",of the Reefal facles the .nterval reaches a maxnmurn thlckness of 87 m ,n

“Z‘Commco Test Hole G 4




'underlylng unlts contacts (partlcularly basal contacts) are often gradatnonal over ‘a:

L

Whllst the |nterval ls clearly dlstlngulshable from both overlymg and

el e e ——

~ I

-

‘few emo T ,1" L .‘ R P - ’4 S

It should be mentloned ‘at th|s mpomt that this: mterval has tradltlonally

v : i

wbeen mcluded m the overlymg Watt Mountaln Formatlon by Plne Polnt Mmes Ltd

’ "geologlsts Wlth regard to |ts relatlve stratlgraphlc posmon and character the "f'

e ;-_structures ‘ - PR A

"'However lnasmuch as” NOFl’lS Jncluded the lnterval |n hlS type sectlon of the : -'

*~€m the "Upper" Sulphur Polnt Formatlon . _-‘j-/'..._“. 4_‘» TR RS EET Y A
a lnght dlstlnctly pnnklsh brown colour |t darkens wnth depth to a mednum

' or preserved ‘as hmestone In the former case the texture lS frequently n
.‘descrlbed as "blebby" wuth small vermlform calmte fxlled cavntnes abundantly
-"dlstrlbuted throughout the flne gramed dolomlte When the mterval |s preserved
o ",}asallmestone as s more often the case, snmnlar plongate features are observed
v'.'."'ln thls latter case, such cavutnes are generally partlally f|lled wnth a soft green 'v
‘ ---'.,j?j:ff-"clay, derlved from the overlylng Watt Mountaln Formatlon These elongate

"cawtles or blebs are lnterpreted as" representmg burrowmg or borlng

'ﬂ,:,__fLargely devo:d of macrofauna lt contams a restrlcted populatlon of ostracods

“,and forammlferlds, especnally more abundant toward the base

;lnterval was - named th& "Basal Marlne member” (J Lantos unpubl report 1981a) o {

Sulphur Pomt Formatlon hn D D H. G 4) and msofar as there rs a: greater :. T

.. -,'vllthologlc break at the top of - the lnterval than at the base it IS here mcluded

ST

The Restrlcted facles of the "Upper" Sulphur F’omt Formatuon ns

N

".-v.'charactenzed by lts tendency to become Ilghter m colour toward the top From : '; TR

. A
L 2
brown colour vartually ldentlcal to the underlylng B Btostromal facues o
' ISR [
The lnterval is further characterlzed by a dnstlnctlve textural feature AT .;i e

: ,,'-.unlque to the facnes Th|s texture is easnly ldentlflable elther when dolomltlzed,. ~l

FERAPE T -

R o»'*"»

The rock ltself |s predomlnantly a’, clean fme mlcrnte or carbonate mud

The mterval |s Iargely homogeneou |n appearance but develops a

tendency to become more lammatecl toward the top f-f .,



46
) -
. The Restrlcted facnes of the "Upper Sulphur F’olnt Formatlon is ":\,;‘
unterpreted as representmg an upward shallowmg sequence It is transntuonal Co ~
between the open marme carbonates evrdenced by the B Blostromal facies, . and '\
the shallow restrlcted condltlons ascrlbed to the Iowermost members of the = - ’

pWatt Mountain.. o R 5 :

A

‘ 3/. " The nature of the \sedlment and the fauna indicates"' deposition ina - o
oL N someWhat restrlcted shallow\-marlne envnronment most lukely sub—tldal in. nature
= ﬁ : fine gramed make up of the sedlment mdncates 3uuet condltlons elther - ,,
h . m_ wave base or otherwrse sheltered, or protected from strong wave actlort g
Imtlally the former seems the more hkely However, as time progressed water e -
) "f.‘:,‘,_‘udepths nopdoubt decreased resultmg |n a more lamlnated texture bemg | |
‘.'.fdeveloped The sedlment would -at: alI tlmes have been sheltered from strong
' wave actlon sumply by the extenswe development of shallow water condltlons y
at” thls e . :‘~- SR P SO s

. The ubuquutous bored or burrowed character suggests that condmons
-were, at some pomt at least hospltable to the responsuble organnsr‘ns The
g‘nature of the features themselves suggests development post-datmg consolldatlon
o to' at Ieast a plastn@( state Thls resulted in ~a rxddlmg of the rook by these

bur‘\:‘ow networks Techrtlcally, then as sucﬁ a secondary feature, thex mlght be :

. l v o
consudered more Tepresentatlve of condmons at the end of "Upper Sulphur e

S K

,Polnt “time, at ‘the. time of the V\\/att Mountam transgressnon T TR -

L. . ,:r . o 0 LR . ." T A . X Lot . " .‘ . .. ‘ ,-‘

B TV R R P
o i - . = L l : .,‘- . ’ o " n . . ’ /.. !
~ ©3.5 THE WATT. MOUNTAIN. FORMATION. . "~~~ . . = .~

...‘.<

. / ntroduct/on

Y

’The Watt Mountam Formatlon |s known throughout the subsurface of

'rthern Alberta and the southern Northwest Terrqtorles It ls developed

~

- kS ;extensuvelyr on the Plne Polnt Mlnes Ltd propert(y It occurs not only to the "

e :both

'.j'horth of the Barner Complex (overlylng the "Upper” Sulphur Ponnt Formatlon) but! o

'also extends f‘ar to the south unconformably ovarlylng both the J‘Lower Sulphur‘.
g ","‘ . . _)‘:»_ ._ o L .‘ . A‘ = ..‘_:
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Member ' s . .' X S ,'"

'
A

The .Watt M0untavn Formatlon averages 1ess than lOO m |n thlckness

v .

"s“bd""s’°“ P'°P‘6d by Wiley,in_ his. unpubhshed M St thesis® (1970) and s

the breakdown currently accepted by T Pomt M:nes Ltd geolog:sts

L in Appendlx B

where it dlsconformably overlles the central portlon of ‘the Barrler Complex and

thuckens northward reachlng a maxlmum thlckness of 325 m |n D D H 4323

- ™ '

e 3 . \' . e l'- AN . ,'r"
PR . A e - B - B ey

(Flg A ln back pocket) » S :;~ oo T B j:-*' S e »' ;__ _;,,,g::, )

ln keeplng wnth ‘the overall gentle lreglonal dlp toward the west the Watt

Mountaln Formatlon has largely been removed by eroswn from the eastern half ;

of the Pme Pomt Mlnes Ltd property West of’ thls erosmnal edge the Watt

Mountaln Formatlon IS mtersected in all dlamond dl’l” holes due to_‘lts almost

)

Iayer cake Iike contlnulty Even farther west the formatron, is' overlam by ever

- e :- s .- RN
mcreasnng thlcknesses of’ Slave Pount Formatlon ' \
‘H—- ! Y v

*

' Both upper and lower ~contacts are at aIl tlmes sharp and dlstmctlve
The bag; contact lS defmed at the fll"St occurrence of the charactenstrc T
blue green clay The uppermost contact is - defmed at the flrst occurrence of

the wuspy-» stromatoporondal and oncolltlc llmestone known as, M3 facnes of the

_ The Watt Mountam Formatnon lS dlwsnble mto seven l”thofacnes Thls
subdnvnsnon IS based on |lth0|OgIC features clearly dlscernlble in hand spec:men

prxmarlly on the basns of colour and texture lt is’ the result of the study of

"n' ,‘; i

- several hundred dr|II mtersectuons throughout the Plne Pomt Mmes Ltd property

i,

X

x (J Lantos unpubl repol;t 1981a) and is: furtlger documented by the three cross.

)i

-_sectlons presented in this thesns lt ls consnderably dlfferent from that

-

Photographs, representatnve of e Varnous Ilthofames are presented in -

R

-

Amco Member of the Slave Ponnt Formatlon .-{_ SRR - .f-’-' L B
PR B RN o - ]

R K - . w . .

Watt Mounta/n /-'ormatlon L/tho/og/es Ve . -1:\_ e :

vappendlx C Plate _3 whllst representat '% iin sectlon descrlptlons can be found




‘\ "'T. ¢ . ‘ : AU '.‘"" . ' E ‘ ’ & ' ’ : o i C .
. N N The relatnonsh:p of {he varlous Ilthofacoes one wnth the other i$

|Ilustrated m Flg 10 Thls schematlc cross sectlon IS based .on. a fence of .
c ‘_;.",_fholes drllled approx:mately 6000 m west of 54000 ‘cross sectlon (Fug A in

"';é"back pocket) \It too IS drawn perpendlcular to the stnke of the Barrner

..Complex and covers an eqluvalent north south mterval

o The relattve stratlgraphlc posmon of the Watt Mountam Formatuon -

‘v ;specufncally as developed north of and adjacent to the Pme Pomt Barrler .
Complex. is. |Ilustrated in Flgs A B and C (m back pocket) "
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S To the south‘ the lnterval thlns speclflcally where |t unconformably
'.overlles both “the_ Reefal fames of the "Upper" Sulphur Pomt Formatlon and the ‘
; :-_,‘Barrler Complex ltself to a’ mlnlmum of 46 m in' D: D H 4310 (Flg A ‘

' ,'".back pocket) _' L

Varnatlon_lmthlckness of_the Lower_Shale member where_lt_overlnes the

'prevnoUsly exposed Barrler Complex [is’ mterpreted as a reflectlon of orlglnal

BN
AT

_“palaeo relnef on the Complex ltself
lt-‘ ls'this'- interVal above all Wthh has come to. exempllfy the\’ Watt

- _"~‘Mounta|n Formatlon ThlS j lmarlly due to |ts blu:sh green colour Wthh is. .

.riéj'generally consndered synonym IS wnth the Watt Mountaln

'Iy competent extremely flne gralned and has a

Vharacterlstlc dull earthy (or chalky) texture Soft frssnle shales per se occur =

The mterval |s modera

‘ ',only rarely As such the mterval |s perhaps better descrlbed as a sequence of .;";

","marls or arglllaceous llmestones and dolomltes together wnth some hlghly :
‘._mtraclastnc beds ‘of cleaner mlcrlte Toward the north earthy cryptocrystallme

'. ": 'f.:dolomltes are developed lught coffee brown m colour and assocuated wuth
“‘:‘_‘gypsum and dnhydrrte ln thls way the mterval is frequently descnbed as belng

= ;heterogeneous oaa small scale yet nevertheless formnng an- overall Co '
"‘i'homogeneous package P ' = il '

_ (‘ Whllst the blue.—green ("Watt Mountaln green) colour predomlnates

:;‘mterbeds of clean chalky textured cream coloured carbonate occur commonly,_.

:'»"":,throughout Such mterbeds are geherally falrly thh and d"rscontlnuous and '

"I';”frequently lend the rock a marbled or pseudo-nodular texture Thls texture IS‘

r,,_"no doubt enhanced by post—deposmonal compaction causmg green clay wnsps_f.'- - a

"Vto splay about such nodules or lumps The texture |s apparently the result °of~-”"',

' Evarlatlons in the avallabulgty of argnllaceous materlal and to some extent
'-""_-syn—sedlmentary llthrflcatlon of the nodules There is no evudence to suggest o

’ that any bloturbatnon has occurred here hE t.f ~

[

For the most part the mterval has been preserved as dolomlte However

"-";to the north speclfrcally where the mterval conformably, overlles the Restrlcted B "'j'ﬁ

c, .



. gralned

..-.' .l . . . .

l<‘, - R o

e '“facnes of the "Upper" Sulphu\r Pomt Formatlon the lower ‘half. of thls Lower

' "Shale member .ls freqtlently preserved as llmestone Whether dolomlte or

1 Ry

- ;._;lumestone '._th_e umt lS |dent|cal in appearance ahd IS at all tlmes extremely flne ¥

‘

Gypsum and/or anhvdrlte |s occasnonally developed w:thln thns mterval

especrally toward the north Such evaporutes occur as small rounded nodules

within” the marls produolng a dlstmctuve'"chucken-wure" texture Evaporltes are 3"‘

jjmost commonly developed toward the top of the lnterval and frequently

:straddle the contact wnth the overlylng Sllty Dolomlte member o

- £8 A flne lntrastratal collapse texture lS frequently observed wnthln thls unlt

.".
.

B

A;'iv- restncted waters of extensuve lateral ,extent. The mtraclast"-f

rare charophyte oogonua L

+
.,.\.

The ‘mterval ls largely devo:d of' blota Wlth the exceptlon of relatlvely ‘%‘I’ E

T
.

the Barrler Complex

Green clays are commonly assocnated wrth unconformlty deposn‘.s Wlthln

carbonate reglmes and yet thelr orlgln has long b‘een debated 'ln wew of thls

: ’j common assocnatlon the clays are generally belleVed to have been derwed from

extenslve dlssolutlon of the underlymg carb natesyv However m consnderatlon of

the “’fact that green shale deposutlon contlnued 'l"’g after bunal of the Barrler

Complex such a source seem,__' unlukely Accordlng to Wuley (1970) X Ray.,',

e clays are pr|

llhte but he offers no 9uggetlon as to orlgln

.

lefractometer results lndlcate"'

texture,. .occasuonally

developed here is . belleved to represent sedlment dlsturbed by elther exposure

to dessncatlon or storm/wave rnfluences

The transrtlon from Ilmestone to dolomlte toward the top of the member
By Al

wuth assocuated evaporlte development IS lndlcatlve of lncreasmgly restrlcted:

ondltlons The flne gramed earthy, cryptocrystallme texture of the dolomlte

. -M'}esultlng from the dlssolutlon of such evaporltlc mtervals -;:- 5-1 o ;«'-
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here is suggestlve o*f a very early dolomlte vurtually contemporaneous wuth

H R LI SR -
..--v‘ - -, ~ . v Lt . )
. : : P

sedlrnentatlon S ;é BERRTEE R ;-__ T B S -
The Lower Shale member then, is mterpretated as a shallowly
--'.-_transgresswe lnterval mmally deposlted onIy to the north of the Barrler /_ .

. _‘Complex but qU|ckIy spreadlng southward Cond;tlons were at all- tlmes shatlow

A

."'v'and restncted becomnng more so toward the end ‘of "Lower Shale tlme

._-'352 THE SlLTY DOLOMITE MEMBER TR TS SRR

& S
The Lower Shale member lsbat aII tlmes overlam by the Sllty Dolomlte

. :-'_member whlch is in turn at all tlmes overlam by the - Lower Mlcrnte member . .

i _'"Both the upper and Iower contacts of the Sllty Dolomute member are usually

-»';sharp and well defmed (except where obscured by the developgnent of

- evaporutes) U _; e j n ', .

The |nterval averages approxlmately 30 m m th:ckness mcreasung

e ',somewhat toward the north Core recovery of thls lnterval |s often very poor

o "”extremely characterlstlc

jclassuc mtrastratal collapse texture

L

';";and thls in |tself is consndered charactenstnc

e ’The Sllty Dolomlte member |s a dlstmctlve Ilght creamy brown ln colour ’
-and 's -'at all tlmes preserved as dolomlte Generally homogeneous t '
-_'occasmnally exhublts a flne lammated appearance ;___:_'g: .' \
_ A fnne "sllty"' texture predomlnates throughout thls mterval as does an
“-‘extremely Ilght porous texture Thns results ln a fanrly frlable nature (and

fthereby poor core recovery) Wthh together w1th poroslty, IS consldered

, B A T

Nodular textured evaporltes occur occaslonally, especnally toward the base

O '"_f:of the unlt Evaporltes also occur m thm mterlamlnated bands clearly dlsplacwe 111,

.".:'ln nature and as Iath or blade |lk8 crystals (or pseudomorphs thereof) As wuth

".the underlylng shales evaponte dlssolutlon often results'm the development of a:




- § * . . ‘41'! ‘ N
No fauna has ever been recorded rom" thls mterva'l

e ) ».""'.'-'1_-

The Sllty Dolomlte member |s beheved to represent extremely shallow

v

) _[possnbly supratldal deposmon under hlgh evaporatuve condutlons resultmg e the o

fdevelopment of a very early dolomlte ~W|th|n whrch gypsum needles were able .

‘ .to grow The nodular gypsum whrch |s occasuonally found here and m the

underlymg shales may well have also been developed at thus tlme,.‘for rt has a

T ‘.tex,tUre at Ieast in part remunlscent of a replacement orlgm R . ST

The Sllty Dolomlte member then represents extremely shallow restrlcted

'-"'posmbly even Sabkha hke condmons S’uch an' envrronment would be extreme\y

. PR v . RN
o e : N . K ‘:‘. L) PR .

. mhosprtable to most llfe forms ST B ST j R R

' '*353 THE LOWER MlGRlTE MEMBER ST e

The Lower Mlcrlte member |mmed|ately overhes the Sllty Dolomlte

A f”-_member and IS overlam by the Upper Shale member It averages approxlmately

' beddmg lamunae

' 30 m |n thlckness and is’ umformly developed throughout the area Both |ts

'7"‘11,‘upper and Iower contacts are sharp and well defmed e , RN

The Lower Mlcrlte member ‘is* a falrly dense very Inght creamy brown

«.mICFItIC llmestone At generally shows a very unlform homogeneous texture but"-" :

occasnonally exhlblts a famt shghtly darker brown mottled texture or famt

Flne, Iath llke gypsum crys s ar"_ _""o"radi'c.a'lly -de'v"e“loped"here " Hdwe'vér* L

'::'_“jthey are rarely preserved and are usually-‘ ’ached to glve a charactenstlc

w-

: cellelar vuggmess §tylolltes are also 'commonly develcped._EoL.g%e most part the

("-lnterval ls ~qunte competent. Howev" where ub;quutous small vugs become very

s ‘abundant the member develops a ten ] .ncy toward a crude beddlng-plane_ t‘.;

s :‘fISSIIIty
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~The _interval is “devoid: of both mega. and microfauna.

The mterval lS belleved to have been deposﬁed in. qunet shallow waters

SRy most probably subtldal and- fanrly \restrlcted in nature .

Cone .
. . . S B
M v e . L

354 THE UPPER SHALE MEMBER i S
The Upper Shale member generally averages less than 30 m in thuckness

RN

lt"lmmedlately overlles the Lower Mlcrlte member and IS m turn overlam by the": o

Upper Mlcnte member It ls unlformly developed throughout the mterval

Both upper and lower contacts are usually dlstlnct but where they are "

:f.v_“‘.'fjson'lewhat more gradatronal they are deflned at the flrst~ and Iast occurrence of' >

"." o . . “";» K o. L

o green clay

e
.

o

_ The Upper Shale member is! another heterogeneous sequence of shales Sl
'vand ddll earthy marls However unllke the Lower Shale member true soft o
- .»;Q‘flssule shales do ', occur here mdeed they are. characterrstlc The central th|rd of =

.v;the mterval s domlnated by dark blue green llmy; shales 10 "15 m m

fthlckness WhICh in. turn often sandwrch a thln (up;to ‘10 cm) lnterbad of dark

""-f'brown shale All of thls shaly materlal |s extremely soft flssue,.and often

o

N

'almost clay Ilke in’ texture The blue—green colour here |s much darker than the" :

'-"'.>.:ml|kl8r blue—green observed in the Lower ‘Shale member Nevertheless marls .

""Tsrmrlar to those found wrthm the Lower Shale member and of ‘a, srmllar mllky,._,"_'}’-f:“
"r"blue green colour can be found sandw-chlng thls g:entral shaly portron Thes

arglllaceous llmestones dull and earthy m texture form competent beds up ‘to..

‘lO m |n thlckness Out of context they would be dlfflcult to dlstlngwsh from{_..,'j--‘v“."\"'

't_"{;';portlons of the Lower Shale member l) G .'

As wnth the Lower Shale rare charophyte oogonle are sporadrc_ally e

. :"_ ';' preserved but generall‘ the mterval |s devo:d of‘ blota




- BB

The lnterval is belleved to represent contunued shallow water deposltlon '

"'but at a tlme of marked terrlgenous mput The orlgln of this clay is "not’
P

: known and its - geologlc sngnufucance not fully understood

355 THE UPPER MICRITE MEMBER Q: o Sl .
The Upper Mlcrlte member overl“es the Upper Shale member and ns

turn overlaln by the Grltty member It averages 30 m in: thlckness and is

| unlformly developed throughout the study area. Both upper and lower contacts ’
, are general!y well deflned and easuly |dent|f|able, '
| nge Upper Mlcnte is a llght creamy whlte mlcrutlc Ilmestone and |s
extremely homogeneous |n nature It |s very slmllar to the Lower Mlcrlte
-.’member (prevnously descrlbedl,b.and at tlmes IS mdustmgunshable from that unlt

‘ lee the Lower Mlcrlte it is strongly stylolltnc m nature.; and generally ShOWS an,

e »extremely weII developed cellular vugglness Gypsum Iaths are rarely preserved

""and the fnne vugs -are agaln mterpreted as leached molds of -such- crystals i
o The mterval |s devond of fauna R R
The mterval |s presumed to have been deposuted under the same shallow

' .."restrlcted condltlons ascrlbed to the Lower MlCI"Ite

: ,._“.,;356 THE GRl‘l‘l‘Y MEMBER IR T
: The Grltty Member averages approxlmately 15 m- in. thlckness and IS
j:.;umformly developed throughout the area It overlues the Upper Mncrlte member

S :."'and lS overlaln by the Blotchy member Whllst the Iower contact |s generally

S sharp, and” deflned by the flrst occurrence of green clay, ‘the upper contact is T

v"‘,often more gradatlonal |n nature, and somewhat more dlfflcult to plnpomt

S e e
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-

An ~-”upper" Grltty member is occasuonally observed wnthln the lower

'__.portlon of the overlylng Blotchy member (Flg 10) This |s typlcally developed

' 'f,tovxard the south over the more central and- southern por‘tlons of the Barrler
‘ Complex It is not recognlzed m any of the three cross sectlons presented ln

'.;"-thns thesus lFlgs A B ~and: C |n back pocket) whlch crossmg only the northem

T edge of—the Barner“Complex apparently lue—a—llttle—to—the—north of ns
' development ' ' RN

The Grltty Member is-- charaqter' ' eturn .:of ‘the" green 'clayv-‘

~u~.::>
. SO abundandant as in; prevxous |n at the re It |s mord of'a dlrty
"llmestone than a marl Q.bove all the ] rva 'characterlzed by two features

- 'whlch together Iend thev rock |ts "Grltty"’texture Fl:stly the member contalns

extremely abundant charophyte oogonla Secondly re flné mtraclastlc texture is

S

lfrequently developed T I A e

“"The charophyte oogoma are generally recogmsable as flne whlte specks
o -.,“On closer exammatlon partncularly on \slabbed surfaces they appear as small

,-curcular features ﬁ .;' " Lo W e e e S '. .j

Y 'vw," AL '. .

The lntraclasts are also flne,, generally m the range of 2 6 rnm and are’

'_ i_:‘common feature B T A _
e The Grltty Member~ represents 2 renewed lnflux of green clay partlcles :

e

'-'A"-mto the area As wuth both ‘the. Upper and Lower Shale members the '\,w- e

slgmflcance lf thls is _not fullyy understood lt also certamly, represents a perlod

’.‘_--of tlme when a certaln type of green alga was able to flourush Wlley (1l970)

at modern genera are found m envuronments

'-stated of the Class Characea

and tndal ponds where the lnflux of fresh non—sahne water 1s hlgh alpane ~

-

o lakes and hot alkalme sprmgs" He goes on to suggest a bracklsh water

e B s . . - R - e L
R . E - » . . . . ‘ S A i1 .o~

' LRy

‘_obwously denved locally They are densely packed when present and are a j. - . ;_:-;"

; as dlverse as. "....clear ponds and lakes near-shore waters of' estuarles lagoons ;.'} SRt
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en\nronment for thelr occurrence |n the Watt Mountam Formatlon Certamly the

. elevated sallmtles suggested up to thls pomt are no Ionger apparent Mlnerals

such _as gypsum and ahhydnte are completely absent

N Contlnued shallow condltuons are enwsloned The relatlvely dlscontlnuous

: nature of the unlt, its varlablllty from: place to place (unlque to thls lnterval) and

lts more ‘prevalent—pccurrence—over—the central —And hlghest—portlons of the —

P

Barruer Complex all seem to concur wuth Wlleys shallow dlscontlnuous bracklsh

R water ponds ThlS mfers shallow water to shallowly emergent condltlons

. elther from mcreased rgnfall or runoff

’ i uppermost member of the formatlon‘ and hosts the thln Iaterally contmuous ‘~-"7

patchlly developed throughout the area, wuth an adequate freshwater supply,

- o

3 57 THE BLOTCHY MEMBER

The Blotchy member .of the Watt Mountam Formatnon is, by far the

thuckest member averagmg approxlmately 75 m in thlckness lt compnses the

Amphlpora Marker Bed Whllst vts IoWermost contact is frequently gradatlonal |n ‘(.'

nature its” upper contacta w:th the Slave Pomt Formatnon IS well defmed

o

Much l:ke the Lower Shale member the Blotchy member also has come

to typlfy the Watt Mountam Formatlon at least m the Pme Ponnt reglon

’ The Blotchy member ls texturally SOmewhat varlable but is- prlmanly a
flne dense mlcrmc hmestone Ilght creamy grey to brownlsh grey m colour
The mterval |s partlcularly strlkmg ln appearance due to the extremely abundant
blotchy features generally descrlbed as redUCtlon mottllng and consrdered
characternstlc Such mottles are mednum to dark quush greg m colour are

ubnquntous throughout the Blotchy member and reflect mlnor |ron sulphlde :

concentratlons Thls reductlon mottllng is | typlcally more coarsely developed m

C e S

.L‘
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'\:' )

such mottllng |s fme densely packed and dlstlnctly orlented parallel to beddmg )
" A fme |ntraclast|c texture sumllar to that observed wuthm the Grltty S
' .'_"member is’ occaslonally developed here apparently commdmg wnth blooms of
' charophyte oogonla ThlS textural assoc:atlon |s also apparent |ﬁ»the underlylng

.'Grltty member PR R

’

- -..arely,—toward—the—top of—the lnterval——a coarse llthoclastIC—texture is-

'deve[oped Such Ilthoclasts are’ generally 10 cm or Iess dn: length -are elongate

St

'-and are of unknown provenance They do however show dlstlnct oncolltlc rlms

1= 2 mm thlck /

. \, o~

The Amphlpora Marker bed ln ltself lS a thm (generally less than

_'20 cm) reguonally contmuous unlt WhICh IS typlcally darker brown m colour and o

o wnSpler than the surroundlng Blotchy member llmestones The amphlpora are

| ’i,_f_abundant yet matr ix SUPPorted nonetheless

Of all the Watt Mountam members thns uppermost member ls mterpreted

i ,as representmg the least restrlcted of condntlons

"'f_':‘orlgln for hns "patterned carbonate” texture and llmlted lts occurrence to rocks

| Dlxon (1976) descrlbed ldentlcally textured dolomltes and dolommc
Ilmestones from westem and arctnc Canada He suggested an entlrely &agenetlc '
""’."'of an. mtertndal to suprat:dal orlgm "‘1", o s _ ’

o A dlagenetnc orlgm for the "blotchy" texture found wnthln the Watt

Ty ""__'-Mountaln Formatlon lS acceptable HovVever' it IS belleved to ~more: specrflcally

| ":represent the dlagenetlc enhancement of certaln pre—exuStmg textures Such

-;»textures may we? be of dlverse orlgln but are belleved m part at Ieast to

".',.-‘frepresent bloturbatlonThls would mdtcate that certaln soft bodled organlsms not

"'f’otherwnse : reserved were able to ﬂour:sh ‘at this tlme In thls context the

- . /
g charophyte nch mtervals wnth assocnated mtraclastlc materlal would seem to

represent penods of somewhat shallower condntlons Such mterbeds together

v

[T

W|th mterbeds of the Grltty member reported farther to the south suggest that SR
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RO o N 'ﬁ Toward the end of Watt Mountaun tlme condmons ‘had clearly becom
: more ;normal shallow marlne |n character wuth a sllghtly more dlverse fauna ‘
. 3.6 Summary - History of :Deposition -

g -

N = )
S
[

Durlng the actlve growth of the Pxne Pomt Barrler Com ek, (Plne Pount andl._'f ) L

"Lower" Sulphur Pount tnme) coeval manne facnes were Seveloped north and'_‘, =

seaward of the Barrler Complex The nature of the sedlment compnsung ‘this o
marlne facves development |s mdlcatwe of strongly euxmlc condltlons ThlS is
evndenced prlmarlly, by the extremely hugh percentage of prelserved orgamc o

materlal wuthln these marlne fames and wsthln F facnes |n partlcular The flne

planar lamlnated and undlsturbed character of the sedlment further lndlcatesu "

calm stagnant bot\om condmons

Cons:dermg t}\e estlmate 3

e ’, ' .°.. asmal slope of the Barrler Complex- F fac:esv'

was certalnly not deposned m dgeeg_l water It would seem doubtful that water -

SN

Y

v"'.‘Q;-E S lndlcates the onset of a terrlgenous mflux mto the basm at thls tnme Such

newly oxygenated condltlons as evndenced by G B llthofames, would also

presumably,_reduce orgamc preservatnon pote'_‘al cons:derably .

Thxs |n|t|al Buffalo Ruver sedlmentatloh |s bel” eved to-'have occurred

x

. Barrler Complex (Flg. 11a) The lmpmved oxygenated condutlons may well have

been ‘a dlrect result of thlS regressuve phase Nevertheless no drastlc drop mé

3 »-l‘ i N -.q

water depth is envnsnoned for whllst such a regressron .would“ha caused

condltlons seaward of the Barrler ‘Comp‘lex to have shallowed\ somewhat the » f"'”j o

S 3
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______ drOp xn 'sea level necessary to expose the Barruer Complex need only jhave
x been ‘;n, the or;der of a few fmetres | : '

iy
.G—B 4 hthofacues therefore

ns mterpreted as belng deposnted under

R ';""V'_""_ t}lpLBamer Complex and affects both the Pme PoQint and the. "Lower

Bamer’ Complex (Fig.” 11a) BRI ‘ E : '_ u:':

B 1Y

* } S
ofacues deposntlon is a{so§ behe\ted o have~been imtlated at thls

. — Lo "L\ ’ v I

"'_we’suftv of eroslon and % D T
in wave agltated W ors. S

'q‘--
A

- R

Sulphur PSint formatlons stops abruptly at thls contact (Flg 8) A snmllar ‘ St

',-crystalﬁhtty br\pak is also observed at the contact between the "Lower ‘Sulphur

o
Pomt Formatlon and the overlylng Watt Mourttam Formatton farther to the south
and this IS a’ contact whlch has Iong been recognlsed as bethg unconformable

A,,‘

m nature (Skall 1975)

Of further sngnlflcance |s that the northernrhost exten%non of thls

(3 a0

N "Pre\squ |Ie" deVeIopment can be recognlsed as belng broadly conncndent Wlth the

) .‘ northernmost development of the overlylng G5 lnthofacnes (Flg 8). Inasmuch as

th|s recrystalllzatlon phenomena |s belleved to *hav&e occurred§ &Png the

sub—aernal exposure of the Barrler Cgi?nplex and msofar as ‘its dlstnbutlon :

. s ’ _‘,lshould therebyk reﬂect palaeb—hydrolognc' ’ondmons at th:s tnme then thus

u : _,Barr;er Gom@lgx a%d -as the agea to the mqrth contlnued to f|II wnth sedlment

"aner tlme SRR 7_-.—;" : l, ""- :-j' f%'“v'ﬁv'ffi,

G5 I|tht>facues then,1 |s beheved to be ‘a dlachronous umt progradlng

- Sy

southward thh tlme,v as the Buffalo Ruver"sea gradually encroached upon the

RN ,'.'

e

PEETA



(ng 11b) U e L
Calcareous shales of the Gl Ilthofames dommated Buffalo Ruver - '\

sedlmentatlon durmg, thls steady transgresslon of the Barrler Complex The R

-

paucnty of benthonlc fauna wuthln thls lr‘lterval is strongly suggestNe of

1

| turbldlty condmons or \s,otne other unknown effect can only be speculated

"deposltlon (Flg 11c) arglllaceous supply was, agam suddenly\?mthdrawn F'such K

-unhospltable bottoﬁe,s:ondltlons Thus however car~ ‘e attrlbuted to any great

depth of water for there lS no evndence to suggest anythlng but. the ‘same- '.

shallow condltlons wnth WhICh Buffalo Rlver tlme began

The domlnaht confrlbutlng factor to such hostile condltlons may well

to many llfe forms Whether thls resulted |n rapld sedlmentatlon rates or hlgh

a

)

Rlver tlme broken only by the deposmon of three dlstlnct marker horlzons )

_ ; represented by the G2 nodular arglﬂ@eous llmestone (Flg 11b) and the G B

. *

’....

GZ llthofaCles merks two dlstlnct perlods of tlme when arglllaceous S

.".'

supply was somewhat reduced and@lbmarme hard layers were developed

V. slmply have been the lngresslon of clay |nto the lenvernment ‘provmg rrumlcable ';_

PR

upon In any event such condltlons were malntalned almost throughout Buffalo :

Condltlons apparently remamed largely mhospltable ‘to llfe throughout both these

The G B. Marker ‘bed, op the other hand marks the sudden and.

cdmplete cessatnon of terrlgenous sup%ly to the area The reason for tl“ns

,\lntermlsswn cannot be determmed frorn the study area' but fhes perlod can be

. - el

v,
'an

Once agaln water depths are not belleved to have changed tto any

'40.

BN I

[ \._ .

' . perlods a factor whuch may well account for the absence of bor% orgamsms o

Yo Vlewed as a, prelude to en\nronmental condttlons to come |q “Upper"'Sulphur

: Ponnt tlme oo ‘, T B o JE ; " e :
‘ . o : : : o ,/ Ay St o \ . -

svgnlflgant degree Rather the rqsplte from arglllaceous mflux, ,m |tself appears

to have allowed for carbona;te productlon otherwnse |nh|b|ted f'_ ".' _ .’ =

'L'that carbonate productlon was\once mdre possnble Throughout Buffalo Rwer

o Marker bed (Flg 11c) - S rl »;': :; T ST



such that water depths remalned falrly constant ‘ '

e .. R By early”'Upper Suphur Pomt tlme the entire’ Barrler Complex may well

. A
' have been shallowly lnundated although the exact extent of the transgress:on'

I

cannot be determmed Certamly envlronmental condltuons were’; such that a

perhaps only partlally) submerged Barrler in what must have been warm, clear

waters Seaward of thls preSUmably hlgh energy zone coeval marlne carbonates

R oA .

‘ were developed (B Blostromal facnes) m water that was Stl" sha?low let

LY I . .
ot s . ’

probably only sllghtly agltated (Flg TZal ' _’1 o s

.

“ ] .', ‘.'es o By mld"'Upper" Sulphur Po;nt' me P@nother marlne regressson occurred
UL ‘*'w N A
' resultmg once’ more in the Sub aerlal exposure of both the Pme Pomt Barrler R

Complex andLhe recently deposnted Reefal facues of the "Upper" Sulphur Pomt 1

Formatmn U, n ) o
'_ It ns dlffncult to ascertaln Just how much of "Upper"‘Sulphur Pomt ? _';“
Eormatlon sedlment was removed durmg thls partlal l‘uatus Certamly some reefal ,-\

materlal Was Iost and |f any sedlment had been deposlted south of thls reefal S

. e -'.
. zone |t too must have been removed at thls tlme and. removed w:thout tr%?
To the north however sedlmentatlon contlnued unmterrupted as the m
a shallow marlne carbonate condltlons of B Blostromal ‘facles gave way to the - ,'

"'even shallower condutlons evudenced by the Restrlcted facxes (Flg 12b) Once -

Barrler Complex and uts fringlng sedlment conﬁnued whulst to the, north% ‘

sedlmentatnon contmued umnterrupted (Flg.‘,_.;._
N

7 3a)a»Nevertheless by relatlvely early e
Lm Watt Mountaln tlme a shallow transgresSqon of reglonal extent had occurred '

: -.'(”A transgress:dn whlch had‘ m fact beéun Iate m "Upper" Sulphur Polht tlmél
= e )
"‘“w, The sedlment flllmg of the area north of' the Barrler Complex Wthh had

'-’;Vlrtually been achleved by the end of Buffalo RlVG{A tlme was completed by C’ B
e "'l bR L
o :‘.early Watt Mountam tlme ln thls wayé extensnle layer cake l|ke sedlmentatlon R
. s R
v SRR ‘.was able to take place on an essentlally honzontal deposmonal surface '

J.




A

coet

rier

—R
oar
«
o
B

1

- Exposed,

e
sy

:
B

-

w
)
o
(3]
@
-~
=
. E
(=]
T e
-
]
(=]
[s2]
m

sition®

Deno

5

Deposition -

.Barrigr

_BIuI!aIii' River

s

Member

v

y “Uppet” Sulphur Point time ..

N

a) Ea rI

'Restf.iétéd-'fa'cles o

© cExposed Barrier

.Depos.itibnﬁ L

" ‘Barrjer’

- . - ;1-r.\. -rJnA
. ..

.Member. ) &

'SEQUENCE |

Xk

ITIONAL

R

ORMATION:.

Ml
kR
! l;'

,
T,

-

o

Y

R POIN

alphur

o

e
‘

ol

", Sulphur: Poift

" Figure 12 Sequence’of cartoons, iustratin

Ber

ey




ol
‘ L m\.gx

ol
L

T

Lower Shale member .
quptitlon e

o Expok’eq"lB.arrlier.

s

fuoper::

“Upper® Sulphur Pt.

BuHalo Rwer
N Member i
‘ r

' a] Early W

Pl
Tl i

Bl

’Mb__unt_ém time N

Barrier

Sully Dolomne member s
: Deposuuon

S

Hloh evnoon‘u-on rll!s

a oy

Sulprur P,

3

Buftalo hliver

'h.lu

U & L Mncme U .yn.zle"%."."', EP RPN 1Y

. 8 Glllh r'wmb(‘vs
*Upper’ Suiphiur 'P»l.‘
L Bultaw Al

Tt Member . .

FRRNEN

- Figure, ’..1.3.

beQuence ox c.dnoons. Illustrating A .
S Watt Mountain Formation depositlon..

e

Ve -




".}..early Amco tume a falrly dlverse fauna was once more able to flournsh

‘.‘,\v ; . B ",.. R S . N Y

: Extremely shallow and restrloted condmons persusted throughout Watt

"Mountajn tlme (Flg 13b) However by the. end of thls perlod Iess restrlcted

. "a d ore . open marme condltlons had started to prevall (Flg 13c) ‘such’. that" by

PR

S-S

Y- L . 5 . . . . - " (P .
A T > . N TR N 3 I S

the overall L

Whllst of a greatly more specnflc nature

r<_

" ;more global plcture presented by Lenz (1982) in hns study of sea—level changes

1o o T N . P ._\". PR
. . " . f N AN

fr-‘:jln western and northern Canada AR, ,-; R
- y . , L. .» S A“ K . -'.‘;-\‘"l . .
t§ o '.‘l ’ \3( f
:‘Ab B A

‘f_f.regressuve-transgressnve pjcture .presented here s broadly in keepmg w:th the “'. L



U L4 BIOSTRATIGRAPHY. AND PALAEOECOLDGY - * '/ ' .-
s Processmg of thlrty six samples fro‘m the study' area resulted in: only
~n|neteen productlve lntervals more or Iess restncted to the Buffalo Ruver _; R '.
ember (slxteen samples fnfteen productlve) and the. F and B (marlne) facues off )
the Pme Pomt Forn@tlon (three samples all pr'oductnve) No conodonts were PR |

‘s‘"\— recovered ‘fr‘om”etther the"'Upper" Sulphuv lg’omt or Watt Mountam formatlons : |
(one sample "ﬁ‘d ‘thnrteen samples respectlvely) One sample frqm the M3 facnes ,-_,-':“.’ ,
of the Amco Member- Slave Pomt Formatlon also proved productwe out of | ','-
. the three processed Sl o . SRSNNETRS BTN v LR

h Whnlst ‘hnneteen samples contained conodonts ylelds were generally @

; ;‘ P'extremely Iow The only exceptlon to th1$ rule was . the Marlne carbonate to ;
shale transmonal mterval G’ B llthofac’les w’hnch not only contalned a more -
abundant fauna but also ‘contalned numerous conodont pearls ;;",, / .

} 3 The locat;on of bdth productwe and non-productlve samples..ls ‘mdscated

on the approprl te geologlc cr‘bss sectuons (Flgs A and B m back pocket)

Conodont" dlstrubutlons wuthln these productlve zones are dlagrammatlcally S g
e ‘“; |Ilustr'ated m \.Flg 14 '} - ‘ o , ‘ “":,:/ S

\ ; R Conodont faunas are on- the whole of relatlvely Iow duverslty

;"'j‘»’f Po/ygnathus //ngwform/s /mgwform/s forma gamma (Bultynck - 1970) ‘is CEa

e - I

'\ wnth the notable exoeptlon of the g B Marker Bed and M3 facles

"‘q‘.' Vob'

Specnes of the varcus .grou“’p-‘f"are snmn]arly ub:quvtous Both Polygnathus , ‘

ansatus tZ|egler et aI 1976) and Po/ygnath’s t/7norenSIs (Klapper et al 1970)

....

, ——

an be recogmzed However,, many spec‘rhens 'can only be satnsfactorlly placed - AR

; jln the broader Po/ygnathus varcus (Stauffer) group WhICh mcludes these two

: spemes and P varcus The accepted crlterla for separatlng the specxes of th|s

"‘:group proved to be somewhat dlfflcult to\ apply partlcularly to |mmature ",-_‘ .

g spec:mens Orchard (1978) rnade thls same observatlon suggestlng that. P
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specnes Because Of thus close morphologncal relatuonshlp Zuegler et al (1976)

T

,‘ suggested that P ansatus ‘Was derlved from P. t/morensm They further pomted 4

out that 1uvemle forms of these spec»es .are mdlstmgunshable Po/ygnathus o

i
N

rhenanus (Klapper et aL» 1970) |s now regarded as a- juthl’ synonym of P

‘ t/moren.svs slnce |t is belleved to be one of these’ Juvenlles These two specues.." '

have conslderably overlappmg ranges (Klapper et al, 1970)

P
h . . EN . e, PR @

snmply been placed m the varcus group U

S One §pec1men ‘of Po/ygnathus ajveo//post/cus (Orr & Klapper 1968) was
'ldentlfled Zlegler et al l1976) noted of thrs form that |ts flrst appearance ‘ina S

New York :s comcudeht ‘with that of P\ ansatus

Po/ygnathus xy/us @nsensw (Zlegler et aI 1976) Po/ygnathus

‘ 'Ylmgun‘orm/s //ngU/fdrm/s forma epsllon (Bultynck) and /cr/odus nodosu.s sensu“‘,‘.i"'_

.} Iato (Huddle) occur in. Inmlted numbers /crlodus d/ff/::///s (Zlegler ett aI) and

- './cr/odus brews (Stauffer) can also be found throughout the Buffalo Rlver =

. '}~sequence " :_ »:4‘\_ E " '. ‘,. S o >~ ,‘ S AR R \}.'/'

L L.
v

M/dd/e varcus Subzone ‘,;'-.‘ ',. R e R
— : ’ " ) el - . >

] upper boundary lS deflned by the flrst appe'_

4n Both P ansatus and Po/ygnatﬁus //ngU/form/s Imgurformts forma delta are

~L restrlcted to thrs Mlddle varcus-’Subzone "

‘--chver Member appear fo belong to thns Muddle varcus—Subzone AII s ples

(marlne) facnes contam »the zone spec:es P ansatus and P //ngu1form/s

. /mgwformzs forma delta Samples from stratrgraphlcally, younger horlzons

:".3 hdwever were not found to contam these forms On the other hand nelther

L . For the purposes of thls study therefore specnmens of thls nature have

The Iower bgundary of the Mlddle varcus—Subzone as defmed by Zlegler">

' 25
et al (1976), IS based on the flrst occurrenc‘ Jof Po/ygnathus ansatus and |ts -
de of Po/ygnathus /at/fossatus

AII samples collected from the Pme Pomt Formatlon mcludmg ‘the Buffalo"."'»"’

:“,: from G-B llthofames (the oldest Buffalo Rlver mte ll and underlymg F and B '

'is.






..
I3 R

dn the_ basus of thls admlttedly rather negatlve‘@ndence, the entire. Buffalo
Rlver sequence lS placed in the Mnddle varcus—Subzone o ‘ "

: This. corresponds to a Iate mlddle leetlan age and results in- correlatnon
of the Buffalo Rlver »Member wnth the Davh.son Bay Formatlon of S. W ‘

: ‘ Manltoba (Norrls et al 1982) wuth the Ramparts Formatlon of Powell Creek

—_——Dlstrlct—of Mackenzne—(ﬁyeno,—“l979)*and—‘the—upper~Hare~ Indnan shales—of tre o
o Mackenzue Mountalns (Chatterton 1979) v S ' ' 4
' o " Thls same zone can be recognlzed m the Devonlan of southwest England
q where Orchard (1978) recorded a conodont assemblage mcludlng both R ansatus
i and P //ngwform/s //ngU/form/s forma delta ,He referred to |t as Fauna 8 .
WhICh he correlated wuth the lower part of the mlddle leetlan (Orchard 1978 R
Text flg 2) Conodonts from the Horn Plateau Formatlon reefs of Fawn La\e , o
» southern NWT have been placed in the broad Po/ygnathus varcus zone and- a

leetlan age thus assngned (Fuller & Pollock 1972) On the basns of lnformatlon

avallable further subdnvnsnon is| dlffrcult

-

.-;',%"1 | Upper varcus-Subzone. .o o

) Zlegler et al (1976) defmed the lower boundary of the ‘Upper o . e |

_varcus-Subzone by the flrst occurrence of Po/ygnathus /at/fossatus Ozarkad/na
é‘annemann/ also appears for the ‘flrst tlme wuthm thlS zone, <. _' :
None of these forms are present m the Pune Pomt samples However 1 SR
Po/ygnathus aff P brew/am/nus (Branson) |s found |n the M3 facues of the
Amco Member at the very base of the Sl/ve Pomt Formatlon Uyeno,l m NOI"I’IS
RN et al | 198;% has re};erred snmllar forms to P brewlam/nus Th:s would place |

the sample above the MiEldle varcus—Subzone most probably wuthln the Upper

' :_1)‘:"”_'varcus-Subzone and thereby, m the Iate leetlan

7-£The lower Slave Pomt Formatlon would thus correlate wuth the ”Flrst

E .":Z'Fled" 'and Arglllaceous leestone members of the Souns Rlver Formatlon of S E '

W Mamtoba UYBHO (ln NOFFIS et aI 1982) has |llustrated the same taxon and




72
- ldéntlfled P brew/am/nus from the Sourls Rlver Norrls et al placed thls part :?t‘
‘ : of the - Sourls Rlver ln the upper leetuan The Upper varcus—Subzonen ls also
-recognlzed m the Devonlan of :southwest England although P. brew/am/nus has

not been ldentufued S Y

P brew/am/nusff s found m Upper DeVOman strata of the Waterways

-such-rs-falrly-—wnde ranglng

— ' =ormat|on (Uyeno

i

\ In conclusnon then a late mlddle to Iate leetlan age |s mdlcated for the _ o
.‘.. Buffalo Rlver - "Upper”f Sulphur Pomt = Watt Mountaln sequence L |

‘ Unfortunately no conodont ‘data_ are avallable from the Barrler Complex '
o ’ P ¢, N
o _"'and the nature of the constltuent barrler facnes makes successful conodont

N

__collectlon unllkely Nevertheless a Mlddle leetlan age 187 generally attrlbuted to

"gf,Member |s beheved to be rndncatlve of shallow open marlne deposmon

| ‘the Pme Pomt Barrrer Complex on the basns, prlmarlly, of ostra;pd assemblages
i(SkaIl 1975) / o BN A e
’ | : Cogdont sampllng of the Buf’falo Rlverv to Watt Mountam sequence
B 'v:‘therefore i,ndlcates that sedlment fllhng the shelf ar:a north of the Plne Pomt
T PalaeoecoI09y o ~
‘».;3 The Po/ygnathus /cr/odus domlnated fauna wuthm the Buffalo Rlver

"‘(Chatterton 41975) RIS | g
The relatlvely poor conodont yleld from mest samples |s most llkely a

tfunctnon of rapld sedlmentatlon rates effectlvely dllutmg conodont numbers The i o

' '."exceptlon to thls rule IS the basal G-B llthofames WhICh contamed sugnlflcantly

""‘,‘:greater numbers of conodonts ThlS is’ also beheved -_‘o relate to sedlmentatuon
NI S

3 ':":’._:rates whlch pnor to the onset of terrlgenous tnflux lnto the basm are

-

o r_'f:"beheved to have been extremely slow.'?-l. T

BT 4




A

v,-

The apparent absence of conodonts from the. "Upper" Sulphur Pomt
4

Formatuon s+ presumably a functnon of e R : -\

P

1) IHhospltaIlty of a reefal 5 stomatoporond facnes enwronmer?t to the '

124

conodont am@al (a general observatuonomade by several workers mcludlng

Seddon 1976; and Chatterton pers comm) and

K RE

Ly

of the B Blostromal facues

al

2) Samplmg d|ff1cultles_relatmg_to the extensuve flne_gralned dol m

The total absence of conodonts from the Watt Mountaln Formatlon

also belleved to relate dlrectly to @_ﬂvnronmental condltlons Wthh were

pr'esufnably at all tlmes sufflcoently restrlcted to constraln conodont exlstence 5

4

jzatlon

IS' o
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Zlegler W Klapper G and Johnson JG *1976 Radefmltnon and subdnvusnon of

the Varcus-—Zone (Conodonts Mlddie ~?Up‘per Devoman) m Europe and North

Amernca Geologica, et- Palaeontologuca‘ vol 10 pp 109 140 | :
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328 - 351 NL1 (Amco Shale) Mar/“

[ - I

part e and assocxated wsth a mbre mtrac!a

3&0 r;natrnx espemally

.."overall Afmely beddad characte (fmely e

elongate reductlon mottlmg“‘ '.



‘ “,:'”' S . ,' 424 = 425 Amphlpora Marker Bed Amph/pora f/oatstane,._' L ) ' .'-,:, C
SRR s ,Poorly developed here . R ‘f : , G | |
e 425 = 463 Lower‘ Blotchy —Ltyplcal .dense COmpetent fme o
. fy . " o Ilmestone wnth abundant coarse reductnon mottles Unlt has an ,&-'x‘ ) Y ‘
‘- - overall grey brown colour ‘ *(G « ‘
N | = 463 480 Grltty Member& Arg///aceous //mestone \ ; : ; .‘. —
: TypICal |htraclast|c ‘(clean llght grey) llmeet he overlylng a : - v :':\
- f.;e’: ;
: gwﬂh a charactenstnc flne cellular style gmess _ -f; u
506 = gze Upper Shale L/my and do/om/?:g sha/es and mar/s “: . »
& :@T_*plcal heterog.;-e;e'leus sequence of green shale and dull earthy ) %
% eté’mlﬁc marl sandwmhed by an upper Ilthoclastlc umt —l \ -

¢,

Dense llght creamy llmestbne '— stylolmc occassnonal green clay w1sps R

LAl _‘

h & R
G W|th a wnspy charophyta .nch lnterbed 533 53:‘; 7_- Lo ;-j :“;f W ey
4"_'.;1 ’ 543 = ~597 Sllty Dolomlte Member? F/ne grelned‘ do{lgaﬂﬁte' .

/:349 ﬁ'z'Medlum brown\fmely bedded ln part porous )lmestone?P
",Chara erlstlc sandy/porous texture e po§s\ calclte ﬂooded dolomnte‘??

"‘ 7 A DO

(dol 597' - 65 e




‘ ‘}’}:\ .‘.‘ ».._.v».. 4‘~ ‘ .". . ‘ | ) o ;
, By R .
b C o ‘ 'rites Green
v _ r"'._dolomlte, L
e N‘ . °ah almosg varve = llke texture ;

o
LY

NB‘ 62,8 - 631 Abundant gyp!s'urn produces an overall nodulary o

vl . DR ).s‘\
R P texture‘ w1th displaced green shale hlghllghtmg a coarse chlcken wnre

T o — ‘»695 = 750 Basal Marlne Member bparse b/omlcnte

Very dlfflcult to plck base here Unlt is. dolommc to 719 m '

R : Extr‘Qmely Well de\lel_pg_d_here a med:um coffee brown colour Sl

p;edomlnates Unlt ls wusplly Iamlnated |n part-—especlally upper half

R A ‘ "—where /lt |s texturally snmllar to overlymg umt The characterustuc

- o mottled or burrowed texture |s not w:dely developed here Toward' Coer
S e . i ' ; more abundantf\Sl argrllaceous wuth a flne ¥ L e
» I

o toward base remlnlscent of bharophy 407 or

(Lmst/dol contact @75 6ml Majorlty of umt |s dolommc More.u-or Iess e

: :,;'unfossmferous to 77‘l m and very sm‘nla : to overlylng Basal Marlne

"'ﬁimember - sllghtly darker brown |n colour The transmon to a rlchly

fossn]:ferous "blostromal' umt is. extremely_”:_” harp = wherem tabular

1155 BUFFALO RIVER "FORMATION"

-

80‘5 - 829 G‘l Shale'-;gv‘dlom/t sha/e g

t:ltherwnse~ featureless |

829 S 840“G, B Marker Bed L/mestone




B ’mdre abundant G1 sha|y matenal here

846 - 954 G1 Shale L/my shale..
B

B e tow@i top—wsth—rare—thtck—shelIed—rtbbed brachlopods~———art|oulate in-

n | y . general Unlt is flnely pyrmc on the. whole e ?’f,:

| a ,f ‘:‘ ' .. The' uppermost 15 m is: sllghtly more competent and‘ .

s é : nodular 'éifure Thls grades transutnonally down mto—,. the

R , -matenal o ? R ~_ w, | )
’ 954 - 971 GZ| Nodu/ar arg///aceous //mestone 8 :

» Dlstmctly, and sharply more competentr unlt Meduum/hght} b&p

- gﬂ’ §
- ‘,colour W|th large hghter grey = brown noduleé (hostung'-“a '?

More ~or Ie‘%e dent‘gsal to G2 above
“1097 G Sthe L/my shale:,
.-“Strongly pyrlt‘ ,, ©

Very 'strillng unlt Wlth a-strong coarse mottled texture -‘reflectmg

strong bloturbatlon7 Unlt |s Ilmy to 11 11 +emamder ns dolommc

"'"l g

1.”

Vo,




T megafossuls «"’ i ;
e AR ‘..1149 f 1155 Strongly recrystalllzed bed Whnte dolspar |mpregnated

"~to gnre a patchy, pseudo brecclated texture, Basal contact |s extremely
lsharp and only approx upper 50 cm of underlymg B Marme/ F

‘,fames is dolomltlzed R Vel 2
0‘.

1165 f' 1CJ11 PINE POINT_.EORMATlON

1155 - 1207 B Manne leestone B/om/cnte

" -'(UPPermost 50 cm dolomltlzed ’1189’ 1.198 also dolommzed ) Hosts~’ f
W

Cee “""numerous F hke mterbeds Overall thls |s a med greylsh brown umt
R hostmg thm bluush grey brachlopcds leSSer crlnoads and abundant
; . . R ‘-,‘1. e ‘\;-'f

vl

[y

'-‘tentacuhtes m more F llke mterbeds’ﬂ'..l'f-'

- L
B .
.

_n'.,‘ tan!

' .'»"1207 2 F Facnes B/om/crlte

29
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0 -.27.1 Casing /' .Ov'erb‘ul"d‘eh_f

’

'366 SLAVE POINT FORMATION
TR G

S ‘o U .

P MR e
‘:‘E,-’ . o W

A

RPN

271 ‘-—i320 N Facnes Var/able sequence of //mestohes

v o

32Q 366 Amco Member f ,—- 3

‘354 M1 (Amco Shale)Marl._i:

(No Upper Amco?? Poss:bly 317 .32 077)

for the most.




,. : : ERERN : : ‘,'vl« . --.v" it

g

S part ‘with abundant charactenstlc flne reductlon mottles

'.."_.‘:‘“ o | developed throughout (elongate parallel tto beddlng) Interbeds of

R EE dlstmctly mtraclastuc materlal occur.spd’radloally - especwlly /
Y o around 396 m A flng cellular vugglness - generally elongate e
\‘%s SR parallel to beddlng - is occassnonally developed

l&:, {2 o g 4?5 ff 49 9 Amphlpora Marker Bed. Amph/pora f/oatstone ' ol

: . Qunte typlcal dense Ilght coffee brown Ilmestone, {Mth abundant B ",;"'
amphlpora and lesser bulbous stromatoporonds - often' leached |

to "gnve a fossnl moldnc \&ggmess Fossrls are abundant and

densely packed E L

o

419 459 Lower Blotchy - another typlcal sequence of coarsely . o

o and do/om/tes ‘ ,
3 usual —-mqre oto - crystalllhe possnbly’ Porous. m part ‘-'.j

""'."

.'! dlstmo"tly bloturbated m part.

TR

459 - 47,5 Grltty Member Arg//laceaus //mestones ,

Agaln well., deVeloﬁd mterval« of flnely bedded, lptradastuc‘f '

’ . arglllaceous lfmggtones - possnblyﬁ:« contalmng abundant g‘l\arophyta

-

wnth denser* more competent cleaner |ntraclast|c beds

; \- l : .,"-‘_"




\ '_‘

521 - 529 Do/om/t/zed Lo\Ner Mncrlte” Dense fauntly reduction mottled

rnedlum grey_brown

" 529 _—v 570 Sllty Dolomlte Member F/ne gra/ned dolomite.
| Dull, creamy ‘brown, ‘fmely Iamlnated porous dolomlte Brecciated
R "texture deveIOped in part - espemally 567 - 570 - evndence -of
’ mtrastratal collapse probably the result of evaporite dlssolutlon

_ Recovery wnthnn thls umt is characterlstlcally poor)

‘57.04 - 649 Lower Shale L/my and do/om/t/c sha/es and .marls. ',"
A.Heterogeneous sequence - of green sHales marls and cleaner Ilmestones
~ A and dolomltes - generally duf ~and earthy in texture. The latter are

_frequently mterbedc;ed in a. marbled' mannner —‘occassnonally more -
lntraclastuc inv texture Unlt is - dol0mmc ln upper half limy -from
,4616mon Li I ‘
' I:'64.9 — 683 Basal— Nlarln'e Member " Z/mestone ' | :
. Predom:nantly a’ Iught creamy brown flne dense limestone Creamy

‘belge at the top the- unlt becomes progressnvely darker W|th depth
»To approx C)670 m umt |s ‘riddled wuth elongate vugs {leached versnon
of blebby texture usually dﬁcountered - posmbly r‘epresentatuve of
' ~:,burrows or bvoturbatnon’) Unlt is wnsplly arglllacepua |n part but rarely
so m-upper half becommg more so from’ 670 m on. _ R
h The base of thls unlt is very dlfflcult to plck as the’ lnterval
B '4_-683 - 698 is strongly recrystalllzed *‘:I_ vl T P
N : NB A 25 cm brown Ilmy clay seam occurs at what “is ‘clearly not

" the base of' the Watt Mountaln Formatlon {

683 - 739 B Bl STROMAL "FORMATION" Fossﬂlferous do/om/te A

683 = 698 Possuble transmonal mterval? Strongly recrystalllzed to a salt
' and- peppery whlte dolspar flecked dark brown (arglllaceous) dolomlte
- 698 - 739 More or Iess typlcal medlum to dk - brown dense fmely silty
to crystalhne wnspy dolomlte w:th a fme mottled bloturbated texture

developed throughout Scattered fossul debrls again -occurs more or Iess



.['
throughout especially slender digitate stromatoporoids/or corals, with minor

thick_=_shelled _brachiopods—.

s , . . ¢
739 - 873 BUFFALO RIVER FORMATION. | -
739 - 754 Gl Shale Do/om/t/c sha/e ‘ ‘
v Extremely fissile, dolomitic shale. Upper contact. is extrem%ly
sharp - however uppermost 15 cm here is more competent and
.. shows evidence of bloturbatlon o T . -
754 - 759 G B Marker Bed. Do/om/te
‘Typical dense, brown, finely crystalllne dolomlte - ldentucal to .
- overlying B Bio matrlx materlal '
759 789. G1 Shale. Limy sha/e - ‘
Extremely flSSlle medlum greenlsh grey, limy shale —. pyritic/marcassitic
throughout. Macro fossils rare (one coral fragment. .

'78.9 - 805 G.2 Nodular argillaceous /imestone..

' Fairly competent, .nodular, argillaceous limestone: (dolomitized

793 - 80.3) Nodul’es are quite discrete, light grey in colour, vaguely

micritic, - within 'ag much darker grey. wisvpy"* pyritic matrix. Argillaceous

wnsps splay about nodules Wlthm dolomitizad portlon nodules take on

y . a dlstlnctly sandy texture. Macro fossnls are rare to absent — there

are possibly some crinoid ossicles and.mxnor thlck shelled” brachlopod“

debris (all very rare).

o

- 805 - 823 G1 Shale? I./my shale. ' )
= . , Predommantly a medium greenlsh grey fuss:le limy shale — howe;/er
here hosting, numerous 59‘z 75 cm lnterbeds of G3 like mat’erlal "
“(more competent and strongly mottled in texture suggestlve of h
bnoturbatnon) ie. 806 - 808 (also hostmg coralline debras) ‘and 809
and 81.2 are best developed examples. ' '
823 ~ 838 G2 Nodu/ar argillaceous dolom/te

The nodular mac;ro ~ texture persusts however the dolomltuzatlon

\ effectlvely alters much of the flner textural® detall

!



oo . R
el o R
N 0 i
. : . .

838 - 853 GI Shale.. Limy and dolomitic shales and richly arg/'//acéous

Limestones

833 - 84.1 Competent, strongly mottled dolomlte ‘Distinctly
S . bioturbsated- in aspect. . I IR M
84.1 -. 848 Soft, fissile, l:my< shale, "encloeing a ‘\15 cm G3ish |
interbed 84.6 — 84.75. T |
849 - 853 Dolomitic. Strong mottled, bioturbated |texture. \
853 - 86.6 GZ Nodular arg///aceous dolomite, } L '
_ Otherwnse typical. Scattered rare crinoidal debris thrdughout
866 - 87.3 Arg///aceous do/om/te N
Somewhat ‘unusual interval,, medium grey, quite dense, \very flnely sandy :
in texture -. very faintly mottled —possibly a dolommz\ed G3
. NB. Base here is’ quite strange - and very sharp - agalnst “underlying
‘KE. A clay ‘band is recovered .at the. contact, with numerous sub -
angular , pebbles (0.5 cm dlameterl embedded wuthm it. Pebbles are
apparently of ‘overlying’ material. ThlS would appear to be some sort
of recent -karst related phenomena77 _ A L
87.3 - (EOH) PINE POINT FORM;\\"I"ION‘
873 - 1094 E Faeles Dolomite.
nght/med brown somewhat darker ~than usual for the most part

generally "sandy” textured dolomite. Wlsps are extremely rare\Mnnor

fossil moldic vugs (thlck brachlopods especially) a ' “'\\
{
1084 - 1106 B - E Facies. Wispy dolomite.. ‘.‘

Med grey brown, dense dolomlte hostlng abundant thln - shelled

Pl

.. brachiopods L , N
~ S : <4

1106 - 1127 E Facies. Dolomite.

As above - dense

1127 - 113.1 B Marine Dolomite. Do/lomitized biomicrite. ‘, x'\'



Ny .

N

Abundant thin-shelled brachiopods .and ‘crinoids, in a -denise’ wispy

matrix. —_— e

1131 - 1302 F FacaesFoss///fergus micrite.. o _ ‘
{dolomitic In part but lms) from 1137 on) - Typlcal dark brown dense

“planar lammated tentacuhtes rlch Ilmestone

1180 -121.6 TURC? ' e ,
E like dolomite - coarsely sandy but w:th coarse abraded fossul
debris, ~ -some kind of debris flow7 ,,;‘ | ,

1295 - '130.2 TURC7 Coarse crinoidal - Ilmestone nght creamy brown A

. . in colour - possnbly mtroduced (older) materlaP )

NB ‘Hole continues to over 198 m - hot logged ‘at . this tlme ;

N



9 . v."‘ 92 ~
| o “ Cominco D.D.H.” 4321 |
. . : c . * ! .
--13 Casing/Ov"erburden.‘ :
113 -.325 SLAVE POINT FORMATION. - . . = . o
113 - 18q OTacres Variable sequence of //mestone : t '
180 - 280 N Facnes Var/ab/e sequence of //mestone and do/om/te
280 - 325 Amco Member R "',: S »' o .1
380 - 287 Limestone. "Lt LT | B
_ I‘l' _'Somewhat transmonal unlt - dlfflcult to deflr\e preclsely Dlstmctly N
| vdlfferent from overlymg Spltfure—textured N Facnes However thls ‘ ,‘,
SR . ~ is’ not typlcal M2 = nelther |s it premsely Ml Unlt |s medlum T B ‘

brown grey probably a dolomntnc Ilmestone wuth a vague pelletal - .
. texture and a mottled vaguely bloturbated aSpect ln terms of o R
R -colour component and texture umt ls truer transutlonal between S

-

'“28'.7 - 312 Ml (Amco Shale) Mar/ : .

' -*Typlcal medlum grey falrly competent llmy umt more of a marl

“than a shale Crunond oss:cles occur, ,scattered sporadlcally

ithroughout. A very vaguely bloturbated texture lS developed in.

,part Marl is. pynt(c wuth small marcasslte nodules occassnonally T

o 312 - 325 M3 (prer Amco) Fos.s‘///feraus //mestone _ )
R ':{Wlsplly arglllaceous Ilght greylsh brown fosslllferous llmestone. ” ¢
»Uppermost 30 .cm hosts “thick brach-opods and marcassute SR ERA
B stalned blue < grey glLthoclasts Forsremamder 2.- 5 cm bulbous } . -
| stromatoporonds predommate draped by, and dlstortmg L ’
P .. arglllaceous wnsps Basal contact w:th Watt Mountam |s very



‘ ’49"1 = 410 Rlotchy Member_l./mestonp

Typrcal sequence of qunte dense

“

. 325 -.588 WATT MbUNTAIN FORMATION.

93

bulbous stromatoporonds as well as amphlpora Fosslls are. partnally .

Iught greemsh grey, finely crystalllne‘
hmestones The Amphlpora Marker Bed occurs 381 -~ 384 and hosts

' leached to give fossul molduc vuggmess in part T‘hus marker bed

o seperates an upper blotchy member whnch has a more Iammated

\,N

» -.‘_'

r fISSlle nature Wlth flne elongate reductlon mottles from a lower

.

blotchy member Wthh is more competent wnth characternstlc coarse

‘o

reductlon mottles Fine, anastamosung horsetalhng wnsps are locally

<

developed

'—espemally in the upper member These are’ generally very thln except‘

Charophyta l’ICh shaly - grltty beds occur throughout

¥

@ 364 j t367 a very flssvle green shale. *

410 430 Grltty Member Arg///aceous //mestone N <

the poorly developed The overlymg "blotchy" llmestones grade o

0 trans}tnonally down mto a greener more marly hmestone w:th

characterlstnc small subrounded 1ntraclasts Wthh see?n to coarsen

downward and @ 413 - 4145 glve way to a. soft green and

brown shale horlzon The remalnder of the sequence is, for the most

part very much Ilke the overlylng blotchy materlal However

.'.4

character:stnc of thns umt Co

e

430 - 442 Upper Mtcrlte M/cr/tlc //mestone

Agam rather poorly and thmly developed However unlt is typlcal fme, A

¢

dense Ilmestone wlth very abundant motheaten style vugs

442 - 460 Upper Shale. L/my and do/om/t/c sha/es and mar/s

»_Extremely heterogeneous sequence Inntlally a. flnely reductron mottled L

‘marl wuth very abundant charophyta, followed by a wnspnly argrllaceous

(horsetalllng) mrcrmc? unit, followed by a dull/earthy, finely - '

'_.'vmottled/marbled dO'OmItIC marl

ThIS

|n turn

is followed by another

y

424 - 430 unit agaln begms the grltty marl/shale mterbeds R s

. ,.A‘;,.‘ N )

-

RESOPL YN ’ i
A, - Fanate



%

: wispy/shaly bed, with" a deformed (soft sediment) swirling‘ tekture in

oart The_four unlts so_descnbed each_comprlse approx 25%_o_f_the

mterval ' Lo ]

460 - 488 Lower Micrite. M/cr/t/c //mestone o

-

Oulte typlcal dense creamy benge mlCI'!th stylohtlc hmestone with "a

fme motheaten style of vuggmess

'488 = 518 Silty Dolomlte F/ne gra/nea' do/om/te

A

‘Dull, earthy, Ilght creamy brown f'mely silty textured dolomlte

‘ Extremely porous m part - denser flnely Iammated in part

, 51 8 - 579. Lower Shale L/my and. do/om/t/c .sha/es and mar/s

) 58.5 - i

Dolomltlc 518 - . 54.3, Inmy 543 = 564 Typscal heterogeneous
sequence of fISSIle green shales nght creamy whlte almost chalky

¢ textured lrmestones and heterogeneous w:spy mlxtures of the two

‘. 3 579 - 585 Basal Marlne7 Dense do/om/te

\/ery dlfflcult to: :dentlfy here ag mterval is - dolomltnzed and reCOVery )

from 552 - 591 is’ very poor (Ie s than 12 m) and footages are

doubtful

- 63.1 B BIOSTRDMAL "FORMATION" Do/om/te

Faurly typlcal medlum to Iught brown wnsplly arglllaceous dense dolomnte

There - ls a 'vaguely bloturbated aspect throughout especnally upper “half.

"_Corallme debrls is scattered throughout but is especnally abundant in central‘

portlon (594 - 60 7) F?om 60 7m on unlt IS somewhat hghter greyer than"w B

usual and has more of a sandy texture as opposed to the . more usual

dense, flnely érystalllne tfxture “Unit’ is patchlly partlally llmy which is agam

. somewhat unusual T » -

63.1

- 701 BUFFALO RIVER "FORMATION"
.631 '- 640 G‘I ShaleDo/om/t/c sha/e
Med grey,: flssﬂe dolommc pyrltlc shale (Weathered to. fine shaIy

fragments) Lowermost 15 cn'L |s cosnderably more competent more of '

¢



a dolomltlc marl - with a marbly, G3- Ilke texture.

640 - 64.3 G_B Marker Bed: Do/_om/te '_ ‘ - ‘ J

- 663 = 667‘G2 Nodu/ar arg///aceous do/omite

892 - 701 G57 Do/om/te

Co7000

: Y

Typical. Totally ldentlcal to overlymg B BIO Vaguely bloturbated finely

wuspy, flnely silty, med. brown in. colour. Upper half |s domlnated by

-Iong, elongate blebs of overlymg G1 material. C
64.3 - 66.3.G1 Shale,. Do/om/t/c sha/e L

-~

Extremely fissile (weathered) soft pyrmc shale green—grey in’
colour - qu1te typlcal except that interval" is . dolomitic.. There is. -

- evidence of veining <by whlte dolsbar here however weathered nature

)

of core makes descrlptuon difficult

’ . T e h

In splte of dolomitization . Ilghter grey m|cr|t|c nodules are clearly

:'j |dent|f|able ‘within darker more w:spy matrlx Dolomltlzatlon has

rendered a sandy texture throughout

6‘6.7' - 67.1 G2 Nodu/ar arg///aceous do/om/te

' Very simifar to GZ above ‘but - contamlng scattered lacy ‘corallme

'debrls (toward base fosslls are 100% replaced by white dolspar and

-mposscble to |dentlfy)

67.1 - 674 GY, Shale Do/om/t/c sha/e

' : Short mterval - as descrlbed prevnously - stnll dolommc
6_7.4 -»— 692 G2 Nodu/ar arg///aceous do/om/te . ‘
e Very sumllar to (fossullferous) unlt descrlbed prevuously Dolomltlzed to
an overall sahdy texture umt has a ghosted nodular texture' )
~-_,throughout within a’ wuspler matrlx Marcassute |mpregnatlon is ‘
R common as are scattered lacy corals . ; ’ ‘,' :
A cleaner more dlstmctly sandy textured ‘unit - very E llke but |

denser, and wuth a dlstlnct arey Qast to it. Fmely abraded fossnl ’.

- debrls can be dlscerned in part

~ 914 PINE POINT FORMATION. -

S

. o



,.J . B o L o
- l70,‘1 - .78.'9 K E Facies. Dolomite. . t e

<

".p\
. :

PresquiilizeAd‘-_to_'typical_chombic_dolomife,;such_that_a_pitted,__';spnrign - "
like texture is. deQ/eIope'd throughout this med: light brown dolomite.

" The basal contact is ery - transitional into ‘normal' E facies.

L

789 - 914 E Facies. Dolomite. "

»

Typical, ‘sandy, extremely porous dolomite. Calcite flooded in‘;p-art_tcle'"

' give blue grey .'spots'. N

4

- ... EOH e 914 m



* -+ Cominco D.D.H. 4320

¥

.0 - 12.2 Casing/Overburden. : ' v

[y

122 = 42.1 SLAVE POINT FORMATION.

' ‘ B : ‘ / SR R\ o
122 - .274 O Fames Var/ab/e sequenc of limestone. u\_};g ‘

Yo

274 - 381 N Facnes Var/ab/e sequence of. //mestone\tand dolom/te ;
. ,‘_»\.r.
* . . e -

-38.1. -'42.1 Amco. Member.

No Upper Amco recovered here. ) N ' o Q"

381 - 412 M1 (Amco Stalel Mar/. - o
,Blue grey limy shale/marl Quute competent ThICk and well .

| _developed here and apparently overlam by Spltflre textured N

[

Facues , .
412 - 421 MS\\Lower Amco) FOSSI//fEI’OUS //mestone ‘
s N -
A_nght ‘greyish = brown overall Pmklsh bulbous stromatoporonds

. . float in_a vvispy matrix.-';' PR :

| 421 - 668 WATT MOUNTAIN FORMATION R A T
' 421 - 5097 Blotchy Member L/mestone and do/omlte. o 4 L

‘ the typ:cal sequence of fme to coarsely reductaon mottled

4I|mestones and dolomltes - all flnely crystallme - dense Unst |s llmy

" 'to 466 m, and IS dommated by a flne reductlon mottllng and a fnne
 laminar texture 466 .- 471 Amph¥ora Marker Bed From 471 m on _

— 'umt ns coarsely reductlon mottled and dolomltlc. : ‘ '

NB48,5 - 521 Recovery is’ extremely poor (1 O m) and it ns wnthm thls

- zone that the Grltty Member and Upper MlCI’lte appear to have been . _
- Iosg L ' " C f' ‘_W AT \
509 _ 524 Upper Mlcrlte M/cr/t/c I/mestane L .

Remnant7 Pueces of dense flnely crystalllne hmestone recovered

524 - 543 Upper Shale Mar/ ! //my sha/e

' ! - . .
L . ’ v



.
.,:524 - 636 Green rlchly argnllaceous limy. ‘marl, with 'abundant

| 'charophyta (remmlscent of Grlttv) 536 - 543 Flssﬂe dolommc marl

vige .

: '\'.

708 - 81 1 BUFFALO RIVER "FORMATION" :

b approachmg a shale in . character :

-

543 - 564 Lower Mlcrlte M/cnt/c //mestone
Typncal Ilght cream fine, mlcrmc7 llmestone Abundantly stylohtlc Falrly

flne motheaten style vugguness developed throughout

»

564 --604 Sllty Dolomlte Member Fine gra/ned do/om/te _
7. Typncal fmely lammated extremely porous fmely snlty textured

N dolomlte nght creamy coffee in colour. ‘
604 ~ 64 37 Lower Shale Member L/my and’ do/om/t/c sha/es and mar/s

o Heterogeneous sequence “of green shales marls and marbled textured

duII chalky hmestones predomlnantly llght cream in colour Green ’
8

3'shales predomlnate and are extremely fISSlle Unrt is dolommc up to
'.‘.3".634 m and from 637 m on - E
643 - 668 Basal Marlne Member Do/om/te : '
Inltlally medlum grey in colour umt darkens to a medlum dark broWn
toward base Dolommzatvon has caused a speckled/sandy texture
throughout Entlre unlt shows characterlstrc whlte dolspar blebs and '

: speckles (burrowung") Sl
. @ ,‘ C ) . ‘, '. . ."" PN l'. _\ ‘l‘,_‘ .'
66 8 f 70 8 B BIOSTROMAL "FORMATION' Do/omlte o

'Med to” Ilght brown falrly dense flnely crystallme to flnely snlty textured

Sk

‘-.dolomlte Flnely, and falntly wasp:ly arglllaceous “Unit agaln seems to darken

. N
- with depth Macro fossnls are absent - however the overall dlsturbed

'-'-'-"_texture IS suggestlve of burrowmg

P —

708 - 724 Gl Shale Do/om/t;c sha/e ‘
Flsslle medlum green grey, pyrltlc dolommc shale '
724 = 729 G B Marker Bed Do/om/te

.' Identncal to gverlylng B Blostromal

S oA

e A
3ot ek A s erd 2 i



) _ . .A 0'99
729 =~ 75.0? G1 Da/amitic shale, as abo"ve I ';é\’lg,‘ '

750 - 76 37 G2_ /_\LodULaLarg///aceous do/omzte’

763 - 8027781 17 _
probable karst |nvol' a med/light grey, sandy dolomlte

recovered.-‘ There- is . dolspar healed breccnatlon

R Yy
. here. .
o P
81 1 = 914 Pme Pomt Formatnon ~contint .r‘y" . ,
o 811 - 847 Karsted 'KBRS?7777? Arg///ace C
‘ Possuble SRF growth with chocolate bro
‘ 847 - 914 (K)E Facnes Do/om/te S ‘ /.- B ) S ' .. - ‘

7/ EOH @ 914 m ..

@



- 'thm//s@ed brachquod debrls Unit ‘is- Iess ‘intraclastic toward

basé -~ -more umforl'n wuth rare stromatoporond debrls

'Falrly typical, heterogeneous ,Sequence of Ilmestones and lesser '. o "

dolomltes wuth a characterlstlc blotchy texture ; fme and elongate |n ,

upper half coarse and camouflage Ilke in. Iower half - seperated by

_the Amphlpora Marker Bed (338 - 341)* The Marker Bed here |s

366 - 375 Gritty Member Arg///aceous limestone.

Upper half reductlon mottled in a transltlonal manner from overlymg

.,_-

S . I
.- : markedly vuggy, and may contaln larger (leached) stromatoporoud
U 'fragments e o o w i

. -293 - 54.6 WATT MOUNTAlN FORMATlON .
203 - 366 Blotchy Member /./mestone N o L a L ’l

S e

ik N1, € ooameteiln e

’ Jow .
»l » '_‘..". ‘ v &
Q ‘. % | 1 00 :,‘
L p D.D.H. 4319 . y I
o S - _ : —¥ - w”'.'.-
0 - 122 Casing/Overburdgn ' -
122 < 293 SLAVE POINT FORMATION. . | .
. . * L . LY ot . . ) " >
122 - 250 N Facnes Var/ab/e sequence of limestone. e e :
250 - 293 Amco Interval. . . T e R ‘
| 250 = 255 M2 (Uppel" Amco) FOSSI/If&f}(J.S //mestone ‘ oL o
nght/med grey, arglllaceous llmeston’e hostlng relatlvely rare, . 4
_ - plnklsh cream, stromatoporold fragments e -',?,’ -
. . 255 =278 M1 (Amco Shalel. ‘Marl. . SN A
" . T Med grey, falrly umform competent Ilmy shale/marl Rare,, S R
S TR .
L/ scattered crr\noad ogsrcles (pmklsh) in upper 30 cm, especsally ” i,
279 = 283 M3 (Lower Amcj Fossiliferous //mestone o o } s
s T L R .
.A somewhet transntlonal it betWeen M1 "and upper Watt B :
' ’_Mountaun A wnspnly arglllaceol@\mednum llght grey llméstone Wlth g
a dnstmct fine, mtraclastlc texture (llghter grey llthoclasts) and . :
s

b .
FEPAR. 3 - N

NESIDEN SOV PR

-




. A . .t . ¢
- . -

Blotchy However umt is dustmctly greener |n colour,_more argullacaous o

. .‘..-- ) N M : ' - 13 N ..' ~ .

. - . - o - . v - .

i . . A N L . S . - Y

Ty e o ) . -~ T - 3 . 101 '
S ool - P ., Coe i ".l'v:"

“and rapndly becomes marl Ilke Lower half has typrcal mtraclastlc

grvtty texturé.” Charophyta may be preSBnt m par,t :'-": :

375 - 399 UPPB" Mlcrlte M/cr/t/c //mestone :,‘ _' .

. g R

---------

9

Predommantly a: Ilght creamy belge mlcnt|c7 Ilmestone Lower half IS

characterlstrcally vuggy upper half (to \384 m) IS someWhat mtraclastnc

. 384 - 387 small shaly mterval —‘»flaser textured

|
s

\ N.B. Grltty Member may extend to 387 m'»’
-399 - 421 Upper Shale L/my and do/am/t/c sha/es and mar/s

O
§ Upper half reductlon mottled charophyta rlch shale/marl Lower half |s

A more dlstmctly shaly 'V—. fissile. The shale portlon here as a much

darker, blue = green colour, and ns‘ do,lpmltnc Contact occur/s

412 - 415 - difficult to judge oo N \
421 - 448 Lower MICI"Ite M/cr/t/c //mestone‘, S ':
Typlcal extremely vuggy Ilght creamy grey mlcrmc hmestone : _
NB Recovery at thns pomt becomes very pbor makmg contacts
a approxnmate o \,' St ; - N \
448 - 4727 Sllty Dolomlta Firie gfa/ned do/omfze - TR

-:"' ;o

Typrcal flnely \?edded porous co‘fee coloured dolomlte Recovery 5 .'”

N hd oK
extremely poor. . " P PR R - AR ';_f""";', ;,_'_?;‘

472 - 521 Lower Shale Member L/my a/zd do/om/tu: sha/es and maf/s

ley from approx 503 m on, upper half |s dolommq Ealrly typrcal

L

" heterogene0us sequence of shales marls and flaser - bedded cream* :"

-~

_hmestones - T e _' _ SRR

1 . .
- M c .~ -

52.1 - 546 Basal Marme Member Do/om/te e D ima

Dolommzed throughout typlcal to sandy textured medlum to
grey — brown. dolomite, with - characterlstlc whlte dolspar specklmg.
Unit becomes darker brown wrspaer wuth depth .Basal contact

extremely dlfflcult to pvck possnbly hrgher7 @ 543 m?7? R

A
A
T

(rorﬂhe“most—part but hostlng some‘grrtty ‘materlal ceri‘trally) 7 Y



102

546 - 579 B BIOSTROMAL FORMATION‘ :
-';Fos.S///ferous do/om/te o~ -
Med brown wssplly argullaceous dolomlte wuth falrly abundant scattered

_.‘fossnl dGbI'IS (dlgltate stromatoporouds7 corals7 brachlopods) Wisps appear

" to splay~about fragmums

- .NB Recovery rather poor. Unit appears to be mvolved in underiying karst

579 - 7 BUFFALO RIVER "FORMATION".

‘NB.Core rec:_ovér.y here is extremely poor. From 582 - 722, /es.;' than
1.5 vm\ r,eco'v.éj‘ed. Inclined bedding suggests coilapse/karsting. - - -
To 60.1. m Fissile shale, and G3 like material '
To 63.1 m'Mi;cture, B.uffalo River and Pine Point Fo‘rmation
Ta 66.1 m,l\_l'o.. Recovery. R -
To 692 m B Reef Substrate. . .

To 722 m “BRS’ transmonal Jnto E- Facies. -

‘From 722 m on K E Facies.

EOH @ 914 m
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Cominco D.D.H. 4318 .

0 - 9.8 Casing/Overburden.

——————0:8——(24:8)~SLAVE—POINT-FORMATION:

_.9.8 = 20.7 N Facies. 'Va(v/'ab/e ‘seqluence of limestone and dg/om/te. )
207 - 248 Amc'o'_rlnterval. | |
. 207 - 241 M1 (Amco Shalel. Marl.
’ Typ')ical', dense, medium grey marl. Quite unifor m F.aint, fine,
Abioturbation mottles. Rare, scattered, crinoidal debris. (Thin
Brachiopods and ight grey~nodules @ contact. - transitional.)
24.1 - (24.8) M3 Lower Amco. Fossiliferous imestone:.
| ‘.(Uppermost 60 cm only, available). nght greyish brown wnspnly
‘argillaceeus quite densely fossiliferous limestone. Intraclastic,

especnally toward top7 with | abundant dngltate and/or bulbous.

stromatoporoids, with oncéhtlc rums
'N.B. Interval 24.7 - 30.8 missing .| unavailable. :

(24.8) - .48.é_ WATT 'MOUNTAIN FORMATION. -
24.8 - 326 Blotchy Member. Do/omite!
(Uppermost 60 m mussung) Typlcal coarsely reductlon mottled fm\ely

i
crystalhne dolomute Becomes marglnally greener T shaller - toward

base , )
326 - 341 Gntty Member Arg///aceous 17 stane

nghly vanable sequence of greemsh mlfs (hostlng charophyta) clean

mtraclastlc Ilmestones ngd flaser textured hmestones with horsetalhng

green shale wisps. However grltty textured Jntraclastnc material -

predommates - elther as a ‘clean Ilmestone or. transmonal mto\a ma?/\T ‘

341 - 354 Upper MlCI’ItG M/cr/t/c //mestone v |

o

!
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iTyp’icaI, clean, dense, creamy white limestone, with abundant cellular
style vugs of .2"3, mm ‘avg. diameter, which giyes the core a
tendency to break. '_ ‘

354 .- 378 Upper Shale. Limy. and dolomitic shales and marls.

lvnaterlal very‘smllar"to—Grltty— Member—sandwtches a- brlght-green

dolommc shale l363 - 37.2)k The grltty ‘beds are dull greemsh marls
. for the most’ part reduction mottled and hostlng charophyta The
shale, itself, is extremely brlttle and flSSIIe ' ‘

37.8' - 396 Lower Micrite. M/cr/t/c //mestone VJ

. Clean, stylolmc dense, finely crystalllne creamy white - Ilmestone Well

. developed motheaten style vugginess. '

396 - 41.8 Silty Dolomlte Member. - Fine gra/nea’ do/om/te 4
Quite typical, very fmely bedded, very finely: silty ‘textured dolomite.
Very porous - occassionally enlarged to glye a fine, irregular.

- vugginess. ' o ) -_ o _

418 - 479 Lower Shale Member. L/my and dolomitic sha/es and mar/s
(Dolomntlc to approxlmately 457 mj Heterogeneous sequence of brlght
green, brittle, flSSlle shales clean creamy greylsh white hmestones
- and transitional flaser bedded sequences The cleaner llmestones appear
to be flnely gralny - possnbly |ntraclast|c77 There is minor nodular v

_ gypsum @ 451 m, assocnated with a green marl

479 - 488 Basal . Marine. Member Do/om/te

- 5Somewhat uncharacterlstlcally dolommzed o~ and’ possnbly bltumen
|mpregnated and speckled Characterustlc. white dolspar blebs (after
burrows't‘l are welI developed throughout ' .

. NB. .There is a browmsh/greenlsh/blulsh clay band ( 5 cm) @488 m -

apparently} pyrltlc

488 - 52.1. B BIOSTROMAL "FORMATION’ Fos.s'///feraus do/omlte
~ Richly fossmferous umt - dolommc wnth abundant chocolate brown

arglllaceous wisps, splaylng about fossul fragments.v Ther_e are, however,

O.



105 .
somewhat cleaner interva‘l‘s' with a someWhat unusUaI bluish. grey. colour.
Lacy coralline debrrs predomlnates with -tabular stromatoporonds and

medium shelled brachlopods also fairly abundant Basal contact is extremely e

sharp. o IR N S
52.1 - 56.1 BUFFALO RIVER "FORMATION'.  ~ = . = B
521 < 527 G1 Shale. Dolomitic shale. . |

- Soft, flSSlle dolommc greenish. - grey m colour
527 - 53.3 G B Marker” Bed. Dofomite. . |
- Small umt wrtually |dentlcal to overlylng B Bio. Upper half is darker .
brown lower half has a: cleaner more blulsh -..grey. hue a

533 - 549 G1 Shale. vDo/om/t/c sha/e ‘as above

o 541 - 56.1 GB.Sandy do/am/te o e o »
Fine, meduum grey, dense sandy dolomlte - mmor corallme debrls m'
. uppermost 30 cm. L - ) s -
| NB Recovery is poor here and umt s quute heavrly venned by whlte e
dolspar Glassy bitumen also occurs assocnated wuth vemlets or fossnl 3_,}
moldlc vugglness “very mlnoﬂ | : ' \\
§6.1 - 61.0 SULPHUR POINT FORMATION. -~ ~+ . - ‘. \\

‘ 561 - 610 K D2 Facnes Do/om/te A
For ‘the most part a st()matoporond boundstone Qunte mtensely ‘
i':Presqu |I|zed to produce a latti e—work llke vugglness - often bltumen
. filled. There lS every mdlcatlon\also of strong solutxon actnvuty here -
with abundant whlte dolspar and\ blue dolspar mcreasmg yvnth depth
as' unit grades mto ..... T ', . R N L
610 - 8T4 PINE POINT FORMATION. .~ - = . oo 0 T
610 - 66.1 K B Resf ‘Substrate - K B — E Facies. Argi/iaceous

R O LRI



- richly. fossnhferous (massnve stromatopor0|ds7) with abundant dk . brown

) argrlIaceous/carbonaceous wusps Abundant lnternal sedlment -—‘ especnally o

do/om/te o

. Heavily karsted and replaced Abundant blue dolspar Or:glnal rock

66.1 -

64.0— 646 Unrt-grades-transut»onalIy—downward ~into— less fossrhferous————;—:

H'B - E facnes

- 808 K E - B Facues Do/om/te

The Presqunle would appear to be anomarously thlck here77 producnng

..a falrly clean rhombvc dolom|te hght to medlum brown ln colour

;Falrly abundant strmger hke whlte dolspar Scattered macrofossﬂs

' occur rarely throughout " o
808 - 914 B - E Facnes W/Spy dolom/te
' A.-Approachlng B Marlne - wrsplly arglllaceous wnth relatlvely rare: o

. ,cnnondal and brachlopod debns Footage markers ‘are dlfftcult to read

-»however thns unit . has suffered more from dolommzatlon than usual

N

,such that the upper half is essentsally a sucrosnc dolomlte resultlng in

" an. Ersh‘ took. . Thus effect fades W|th depth resultmg in a more
normal BMD The Iast 12 m s preserved as hmestone o
e . . . - .
EOH @914 m 0 e
tb &
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e s Comlnco DDH 4317 o ,
.o & . 4 . ‘ . . . ;
., '” N ) : ‘3 ) M
L0 = 104 Casung/Overburden ' Lo
* .. 8 . . é) ) ' ' ; ‘.", '
104“—‘—26 4‘SLAVE PO!NT F RMATIOI\: -
", | “;‘..; - g’ r“ ‘ L - 1. . R ) ]
104 - 22.6 N Facies. Variable 'sequence- of 1imestones. L
'22.6‘ - 26.4 Amco Member. .~ . - o .
" 2267~ 1250 M1 (Amco Shale) Maf/ T k

Typncal medlum grey dense earthy, marl Quite umform rather
featureless Uppermost 30 cm has unusual patchy/blotchy texture
possnbly after ‘burrows e B
250 - 264 M3 (Lowen Amco) Fassd/ferous l/mestone
Typncal foss:llferous wuspuly arglllaceous llmestone thhoclastlc
toward top clasts are enhanced by blue grey stalnlng Contact

.wuth overlymg shale is of usual transntnonal nature Thm shelled

brachlopod debrls Vis quute abundant

264 - 488 WATT MOUNTAIN FORMATION _ ,
264 - 341 Blotchy Member L/mestone R ',f o -
L 264 - 308 Characterustlc flne reductlon motthng elongate parallel to beddm«
T whlch s also fnne and weII developed A flne sponge <. like. . '
vugglness is developed sporadlcally assocxated “with beddmg
Charophyta - nch beds occur: occasuonally as do so’me fmely A
‘ gntty beds v o ) :
e ,:'308 =311 Amphlpora Marker Bed - llght coffee—brown falrly )
i dense hmestone with abundant fine, falntly purpllsh amphlpora '
: Very falntly wnspy
‘-Fune crystallme dense coarsely reductlon mottled sequence of
| Ilmestone Possrbly partlally dolommzed L .

341 - 358 Grltty Member Arg///aceous //mestone

a



.108:.

' Dlstlnctly cleaner than usual - however “the characterlstlc mtraclastlc t
grrtty texture |s extremely weII developed here - and apparently -
: /

e "flnes downward The upper and Iowermost 4 cm |s drstln\
l"colour —'wlspy SR o o \

A

ctly- green in-:

-35: 8———369 Upper—Mlcrlte—M/cr/t/c—//mestorc el ' ;..
. Clean creamy grey flne dense lrmestone Very faintly flaser\ bedded

| .-.ln part Cellular— style vuggmess rather poorly developed here\ ’
\

36.9_? 390 Upper Shale L/my and - do/om/t/c sha/es and mar/s ! )
e 369 - 378 Typlcal duIl earthy, reductlon mottled green shale wrth
. "abundant charophyta Remamder of sequence is’ typucal blue = green

shale, becomng marly toward base 378 - 390 is- dolomltrc upper._‘b- '
V..‘portron is- limy. . " ' v v
'..'.3'9.02 - 405 Lower Mlcrrte M/cr/t/c //mestone i
' Typlcal dense flnely crystalllne llmestone Stylolltrc in part - a ?
vmotheaten style vugglness is also developed in part : ; J
405 - 4367 Sllty Dolomlte F/ne gra/nea’ do/om/te
S Fmely bedded flnely sulty textured dolomlte Overall pbroUs ‘in-n?’ature.A
_ .Recovery |s characterlstlcally poor _ ', _ . a .
o 436 - 474 Lower Shale Member L/my and do/om/t/c sha/es ‘and mar/s
‘ .”._-_Uppermost 15 m dolomltlc b—‘ remalnder hmy Farrly typlcal
' »"‘Y:heterogeneous sequence of. green shales marls and cleaner
llmestones frequently flaser bedded rntraclastlc in part Thus lnterval is -
' perhaps a- llttle cleaner less shaly than usual

: 474 - 488 Basal Marlne Member I./mestone

; -_'nght plnklsh brown dense, fine llmestone rlddled wrth green clay

filled voids. — worm Ilke (Thesé are possrbly burrows whlch glv
: .'»fusual "dolspar blebs"7?) There IS some fme shelly debrls —~pos |bly
',ostracods @ 476 m Once agaln recovery |s rather poor here. .
488 - 491 ‘A thnck lrmy greenrsh brown clay seam is developed here

contammg small subangular tragments »:— possuble dlsconfomlty7777

o .4:'9.1 - 536 B BlOSTFlOMAL "’FORMATION"’ Fossﬂ;_ferous da/om/te.. .
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'(”Atyplcal" near plnch out, base somewhat arbutrary") ThlS unit is typlcal of -

B Bnostromal as it nears the plnch out Densely fossnhferous with abundant

corals massive and pancake stromatoporonds and lesser thick shelled o

' brachlopods Fossvls are self supportlve almost reefal in aspect .and are

pale plnklsh cream in—colour— Unlt —i§— qurte clean——although —green— ClaY~WlSpS—

L are falrly abundant in upper = half Bltumen |mpregnat|on between grams and

! along W|sps IS common, .and . gives ‘an overall greylsh hue to "the matnx

536 - 54.3 Arg///aceous do/om/te

From 53§ m on, fossils become less densely packed and a grey sandy

G5- Ilke matrix becomes more prevalent However fossils are still” abundant

',(corals especnally) and comprlse approx 30% of sequence to 536 m At '

this point fossﬂs vamsh abruptly

'y

~ 575 BUFFALO RIVER "FORMATION".

» Dark grey sandy,» fmely bedded dolomlte R
‘543 - 552 G1 Shale7 Do/om/t/c ‘
(In|t|a||y7) - now. partlally degraded to. soft clay However 'in- the

' uppermost '30 cm a. GB texture is clearly preserved . P

'552 - 575 A G5, sandy dolomlte predomlnates here. however there is

575 -

some karst mvolvement producmg a breccia, whlch is in part healed

by remoblllzed G37

= 61 6? SULPHUR POINT FORMATION

575 - 607 K D2 Facues7 Karsted‘ and rep/aced

Bands of. I/S are growung SRF's (dark and Ilght grey repectlvely) with

whlte dolspar vemmg/and replacement A ghost Jlattice work Ilke o

L vugglness. suggests a D2 affln‘lty:v f’

606 - 616 K’SBF.-.:"CIean, light creamy beige, sub - rounded. forms, Fairly - -

o typ‘ic‘al K C Facies?



616

- 914 PINE POINT FORMATION. ¢ oL

' 616 - 719 K BRS - (K D2l Transmonal FossN/ferous do/om/te

Typlcal problematvcah lnterval A Iuttle on the brown snde for DZ -a .
" I|ttle too clean for BRS." Massuve stromatopormds are present ‘

*hroughout‘——but—thls is— m no- =way——a boundstone Fossnls prasent- ~here

_seem more akin to BRS7 '
As . the Presqurle dles out thls unlt grades transrtlonally
downward mto dlstlnctly B - E Facnes suggestlve of a Pme Pount

S afflnlty?

719 780 B - E Facnes W/spy do/om/te _ _
Wlsplly arg:llaceous sandy textured dolomlte Crmoudal and brachlopod
| _debrls‘locally ,abundant, .Wlthln more rlchlyiargllilaceous beds.-‘
780 - 914 E(— B) Fames Da/om/te R L “'. “\\. :
- Falrly clean sandy, sucrosuc dolomlte Possubly a httle darker than

Pew

usual - B |sh

PR
EOH @ 914 m'
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"' Cominco D.D.H.- 4316 .. e

0 < 104 "Casi'ng/O\‘/erburden.

104204~ SLAVE-POINT-FORMATION.
104 - 169 N fames Var/ab/e sequence of //mestbnesf '
169 - 204 Amco Member, - i - ey
189 - 192 M1 (Amco Shale) Marl: .
Med grey. llmy shale/marl ‘ .. o ‘
192 - 204 M3 “(Lower Amcol Fc}ssi/iferous'/imes'tdné
Qulte abundantly wispy, fossmferous Ilmestone Coarsely
mtraclastlc toward  the top - {' S :
L B A
204 - 41 8./ WATT MOUNTAIN FORMATION
204 - 277 Blotchy Member L/mestone

.

204 - 250 Uppef Blotchy = falrly typlcal medlum Ilght _
browmsh grey fmely bedded fmely mtraclastlc flnely reductnon I p
mottled llmestone Small mterbeds of a somewhat greener hue .l
, hostlng charophyta .are developed Umt s fmely vuggy in part
250 —i 253 Amphlpora Marker Bed : o v
A 253 = 277 Lower Blotchy = quute dense fmely crystallme coarsely
R , f~ reductlon mottled Becomes somewhat marly toward base sllghtly
| | greenlsh . PR '
277 - 293 Grltty Member /Arg///aceous} //mestone K
| Somewhat cleaner than usual hlghly mtraclastnc llmestone Very
dlstmctlve Mlnor reduFtnon mottllng toward top -‘ WhICh |s also
greener unlt cleans up wnth depth ”_ o . ce e
293 - 311 Upper Mlcrltel Mlcrlt/c //mestone AR |

Clean stylolutuc cellular vuggy, flne dense llmestone '

‘311 - 326 Upper Shale. ley shales and mar/s RN T



FERCELN

»

.Furst 90 cm. greenlsh - grey coarsely vteductlon mottled marly
' -_"_lumestone {Last 30 cm . cleaner more mtraclastnc - somewhat sumllar
.to grltty member.) Last 60 cm ‘more typlcal bluush green marl blocky oL
o N

"'approachmg a shale m part

: 341 - 372 Sllty Dolomlte Member Fine gra/ned do/om/te

32 634 1 Lower“Mlcrlte—M/cr/trc—//mestane

CIassuc example of -a clean extremely vuggy, flne Ilmestone wuth

abundant flne needle—llke vigs no doubt after gypsum crystals e

o/
Typlcal extremely porous (sponge Inke) flnely bedded sulty textured

dolomlte . _ _ ’ :
‘ Basal contact somewhat uncertaln - recovery 357 - 38 7- very”"'_.‘

: ._.d’ .

B .372 - 418 Lower Shale I./my and do/om/t/c sha/es and mar/s

‘ p41ﬁ8.

Typlcal heterogeneous sequence of blue ',_— green shales marls and

cream and green marbled' beds Upper half ls dolomltlc Iower half

Y llmestone S e

\

::_Extremely well developed reefal" 'BBio. Massuve stromatoporonds

"'predomlnate especnally in Iower half encrustmg Thamnopora cdrals Upper

'fA'half hosts more abundant corals and l5 perhaps more rubbly Iooklng7 Unnt

s s llmy to 442 m (equwalent to upper half") and |t is here that

"apurpllsh = grey bltumen lmpregnatlon and stalnmg is " strongest (Could thlS i

X _‘reflect an. assoclatlon wnth an unconforml’ty77 ef. D2. Lumestone @ .

| . b.' ; 460

'.:'_and for the most part G3 and G5 derlved Fragments are healed by whlte o

‘.”'Aunconformlty) Where z\ass:ve stromatoporolds predommate unlt |s much

'cleaner creamy - belge in colour

- 488 Karsted/Breccnated BUFFALO RlVER "'FORMATION"

'»Buffalo Rlver materlal |s falrly competent here Fragments are apparently,

dolspar Mmor I/S development toward base (T here is some m:xlng wuth S

- 460 B BIOSTROMAL "FORMATION" Fossiliferous “dolomite. SRR R



[ 20 T R -
fs;_alj-Presqu‘iIized ma_terial here.)::“.

488 - 616 SULPHUR POINT FORMATION

488 - 54,0 K D2 Facues Stromatoporolda/ do/om/te

',"Upper contact~|s karst—mvolved —but—this— extendsu<1 O—m‘ "

- falrly classuc KDZ |s developed here S

v54.0-—- 570 K SRF/C Facues Sandy do/om/te .- -
. Q .
: Clean faurly typlcal :

o 570-— 61 6 Dufﬂcult to ldentlfy any Iarge fossul fraémens here Thzs ns‘ :
. .apparently the - more blOCIaStIC versnon of D2, wnth numerous K SRF |
l lnterbeds (of ‘more - C Ilke materlal) The uppermost DZ (proper) .
o ‘Vcontauns massive stromatoporo:ds and some beautlful stachyondes
_»".gravel beds However this uppermost zone is heavuly replaced by

s whlte dolspar '—> and there lS patchy blue grey marcassnte stalning

61 6 - 762 PINE POINT FORMATION ,
616 - 762 E Facues $andy dolom/te

Presqu |I|zed to approxnmately 640 m: From then qn thls is a: quxte .

typlcal clean porous sandy dolomute wvth rare dlffuse arglllaceous

' wnsps

EOH @ 762 m . . / Lo
Ut T A e
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Cominco D.D.H. 4315

¢

0.—,‘IS.'B.".‘C.a_sing/Ovevrbur'd'enV o ‘ ,‘ R L

9.8.- 226_SLAVE_POINT_FORMATION__—~
. At . ‘ .
'98 - 180 N Facnes Variable sequence of //mestone and do/om/te
'180 - 226 Amco. Member. ' ‘
180 - 183" M2 (Upger Amco). Fo.s‘S///ferous //mestone
183 - 213 M1 (Amco Shale) Marl. '
' 213 - 226 M3 (Lower Amco)
Foss///ferous //mestone
226 - 427 WA‘"" MOUNTAIN FORMATION .
226 - 296 Blotchy Member L/mestone> S
- Qulte typlcal = although the Amphlpora Marker Bed (26 8—27 1) is
somewhat poorly developed bemg not - nearly SO densely fossnllferous
Otherwase unit is entlrely typlcal and lS Ilmestone throughout | Y
' ‘296 - 311 Grlt‘ty Member Arg/I/aceous //mestone : \
Qulte typlcal strongly mtraclastlc bed More rlchly arglllaceous toward
' ‘ top (greener nn colour) becommg quite clean toward base
f'31 1 - 326 Upper Micrite. M/cr/t/c //mestone : ‘ :
“ Extremely weII developed clean stylolltlc mlcnte ' _ .
326 - 341 Upper Shale L/my and do/om/t/c sha/es and mar/s

A more - or Iess typlcal blunsh green marly, dolommc shale is & -

B sandwuched bY cleaner erfty textured in part wxspy lrmestones Last

v

30 60 cm IS quute strongly reductlon mottled Ty

= 341 - 357 Lower Mlcnte M/cr)t/c llmestone "t

FERRE qute typlcal much like Upper Mncnte , . _
s ‘ e - 357 - 387 Sllty Dolomlte Member Agaln a typlcal finely_: bedded, porous, ;
' ;’ 'TQ | Ilght coffee—brown dolomlte e IO



™~ o | e - 115
. 8 . ) .
38.7 - 42.7 Lower Shale. Limy abd ‘do./.omit/'c She/es and marls.
Dolomitic to approximetelyi41.'2 m Quite typical heterogeneoos
s’eduence1 of blje—green shales, marls,. and light, crea\my Imerbled),
limestones and dolomites.

\

)

427 - 47.2 B BIOSTROMAL "FORMATION". Limestone. throughout.

\ Richly fossiliferous uni/t ~ abundant masive and tabular stroms, and

Ry ”

thamriopora corals. For the most. part fossils are entirely self supportive -
however for most of the unit green clay seams and wisps are pervasive.

\" Massive stromatoporoids are more abundant toward base.

47.2 ~ 50.6? -BUFFALO.RIVER "FORMATION". Wispy dolomite. I
Thick, uniform sequence | "of' G5, 'sandy’ textured dolomite. Distinctive
'Buffalo aner grey colour developed throughout Extremely waell. developed

'NB. Possnbly an extra 60 cms of G5 may have. been jumbled out of

place into underlyung umt

50 67 - 64.6? SULPHUR POINT FORMATION Do/om/te
. * " Quite bréwnish - dirty Iookmg Interbeds of K SRF in a strongly

Presguilized D2 (at the top) gvve way (around 579 m) to more of a K

SRF, less D2n’ {Never- reaIIy godd)

64. 67 = PINE POINT FORMATION Do/omlte

E Facies - only recovered (Presqu lhzed to approxlmately 670 m) This ‘is"

typlcal E

'+ EOH @7e2m

-

7
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Cominco D.D.H. 4314

0 --98 Cas’ing/Oveerrden.‘

9.8-~—-28.0—SLAVE—POINT—FORMATION,

98 - 235 N Facues Variable sequence of //mestone and do/om/te.
235 - 280 Amco Member | ' ~2 |
235 - 238 M2 (Upper Amco)’ L/mestone
. Essentially a transitional zone from N into M1,
. 238 = 265 M1 (Amco Shalel Mar/.
' 265 - 280 M3 (Lower Amco). Fossiliférous //mestone‘
Not quite so richly fossmferous as - usual. Dlstmctly and coarsely
intraclastic in upper 30- 60 cm — within transmon zone
280 - 483 WATT MOUNTAIN FORMATION .
280 - 354 Blotchy Member L/mestone ‘ .
‘ Quute typical, extremely well deve!oped An’jphip.or_a _Marker' B_ed
(323 -32.6) .seperates an upper, . ‘more finelyr bedded, 's&"r'\ewhat fissile -
o and fmel\ vuggy limestone, from the Iowe\\\denser more massnve
Ilmestone . 4 '
'35.4.- 369 Gritty l\‘l'lember}"t){gi//aceous /frnestor}e. g
) Ouite clean, a'nd very finely’ 'ihtraclastic somewhaf atypical.
369 - 384 Upper Mlcrlte M/cr/t/c //meston>

R
- stylohtes occassuonally lined by green clay. .

“Quite well developed' Irght cream, fmely vuggy mlcrlte Fmely stylolmc N

.384 - 402 Upper Shale L/my and do/om/t/c sha/es and mar/s
| Again, fairly typlcal blue—green dolomltlc shale sandwuched by more -
'transitiOn‘alv reductlon mottled marls and lntraclastnc grltty beds

n402 - 41 2] Lower M|cr1te M/cr/t/c //meston> .

.Falrly dense, light cream, finely crystalllne...hmestone.

o
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419 - 45.0 ,S'ilty"\ Dolomite Member. Fine grained dolomite.
¥ Absolutely typical, light coffee brown, fmely bedded porous dolomlte '
450 - 483 Lower Shale L/my and dolomitic shales and mar/s

(Dolomltlc to approxxmately 46.3 mj) Typlcal green shales ‘marls, and

S— ‘flaséc;;bedded,—w_uspy—carbonate.

483 - 512 B BIOSTROMAL "FORMATION'. - Fossiiiferous limestone | dolomite.
Upper half limestone; Iower' half vdolomite.f Typical, massively' fossi’liferousi B
| Bio. Lowermo'st"3\0 cm-is dominated by a single massive strom, the"
remalnder contalns thamnoporonds tthk brachs and tabular stroms. Fossnls
are densely packed -self- supportuve for the most, part. Occassnonally a
- coarse, bioclastic matrux is developed

NB. Corals “lie" horlzontally. o - S

512 - 524 BUFFALO RlVER "FORMATION W/spy do/om/te
G5, - sandy ‘textured dolomlte - qunte typical:’ Medlum grey in colour The '
jbasal contact is fllled and obscured by glassy black bltun19n The upper

g

contact |s sharp and extremely well defined.

524 - ? SULPHUR" POINT FORMATION. -~ - B .

524 - 652 K D2 Facnes Fo.s'S///ferous da/om/te _
There is a very strong and sharp, -crystalllnlty break here Massuve'
stromatoporouds yleld a strong Iattlce—work like vugglness vugs llned

by a glassy black bltumen ThlS is good’ D2 Boundstone to 57.0.m "

Blue grey, dlstlnctly lamlnated with whlte dolspar blebs.
_'579 - 601 Stachyondes gravel Matr:x is blue grey in colour )

marcassﬁe stalned .
©. 6801 ~ 652 DZ Rudstone

652 ~ /K SRF Posslbly dark er. than usual



" Hole continues to E shale marker — not logged at this time.

- EOH. @2064 m
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.Cominco D.D.H. 4313

0 - 104 -Caslng/Overburden. I
104 : 2-7—.4-—8LA—\/E'-POINT~FGRMATION.' o
104 - 223 N Facues Var/ab/e sequence or’ //mestone and do/om/te
223 - 274 Amco Member ,‘.' RN v.-:-?i’- '
T .
< 223 = 227 (Upper Amco) Fossﬂ/ferous\//mestone
) | .'227 L 259 M1 dAmeo Shale) ‘Marl. .

' 259 - 274 M3 (Lower Amco) Fos.s'///ferous //mestone . -
Less fossnllferous than u5ual Wlsplly arglllaceous Contact wnth
M1 somewhat transmonal Large crmoud ossucles abun'dant

thlck shelled brachs dark grey rlmmed llthoclasts

) 274 = 472 WATT MOUNTAIN FORMATION DR

274 - -34.1 Blotchy Member L/nmstone o 8

Hosts well developed Amphnpora Marker Bed (308 - 31 l) Unut |s
dolomltlzed from, approxtmately 305 m on Otherwnse qu:te typlcal |

. 341 - 360 Grltty Member Arg///aceous //mestone

S

Rather thlck qulte clean mtraclastuc llmestone Only uppermost 30 cm

“is truly green in colour and is’ arglllaceous Remamder is . falntly wnspy

but on. the whole very clean

360 - 372 Upper Mlcrlte""M/cr/t/c /rmestone '
: '_ , Rather thm stylohtlc clean almost whlte Ilmestone x ) ".f'
:‘_]."‘372 - 387 Upper Shale L/my and do/om/t/c sha/es and mar/s
Quute typlcal blue green shale approachmg a marl ldolomltlc) beneath} _‘: '
‘ more mtraclastlc l|my materlal much llke the Grltty Member
.".-.,387 - 402 Lower Mlcrlte M/cr/t/c //mestone ' '

More or less not recovered

B

,402 = 433 Sllty Dolormte Member F/ne gra/ned do/om/te

»
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Very poor recovery but quute typlcal nonetheless ‘
433 = 472 Lower Shale L/my and do/om/t/c sha/es and mar/s -
' Qunte normal to 45.4 m, but from then on"'unlt |s coarsely

dolomltlzed - almost Presqunhzed77 to g:ve a salt and. pepper texture Lo

472 - 479 B BIOSTROMAL "FORMATION’ FOSS///feI‘OUS do/om/te
Densely packed thamnoporoud corals |n a-: brown clay matrlx together w:th

' mdetermmgte fossnls (massnve stroms7) Masswely recrystalllzed

, _479 - 485 BUFFALO RIVER "FORMATION" W/spy do/am/te :
| G577 Dense medsum grey, sandy dolomlte Abundant replacement by
| strungers of whlte dolspar AR '

485 - 7 SULPHUR POINT FORMATION. ~ .~ - . " o

485 — 7 K D2 Facues Foss1//ferous da/om/te

More of a rudstone than a. boundstone v EE V

" Hole c,ontinue's t0838 m Not Io'gged "at,'-this': time: o



_ Cominco D.D.H. 4312

0 = 10.5 ‘Casing/Overburden.

105 = 27.1 SLAVE_POINT_FORMATION -5 .

;105 - 226 N Facues Var/ab/e sequence of //mestone and do/am/te.
1226 - 27.1 Amco Mefnber.. R
226 = 229 M2 (Upper Amco) Fas.s‘///ferous //mestone
229 - 2559, ‘Mi (Amco “Shalel. Marl. N 'v ‘
259 - 27.1 M3 (Lower Amcdl._FOssi/iferdde Jimestone.
274 -’_— 466 WATT MOUNTAIN FORMATION
,::‘_"271 - 34l Blotchy Member L/mestone | ‘
: v Typlcal blotchy textured flnely crystallnne Ilmestones Possnble very
'l: .‘ poorly developed Amphnpora Marker Bed (311 - 314) Otherwlse ,‘
‘ i_ quste typlcal ) s T T
| 341 - 360 Grltty Member Arg///aceous //mestone :
Agam qunte typlcal Coarsely mtraclastlc throughout
: 360 -~ 378 Upper Mlcrlte M/cr/t/c //mestone -
. ,. : StlelltIC cellular vuggy, fine, - “creamy whnte hmestone T
| _ 378 - 393 Upper Shale Do/om/t/c mar/ »i ' '
_ 5 1 Very poor recovery Blwsh~green marl for the most part T
| 393 - 408 Lower Mlcrlte7 F/ne den.se da/om/te '

Dolommzed to g|ve a: dense fmely crystalllne red%nctlon mottled

dolomlte RSO R R R Y ST

408 = 439 Sllty Dolomlte Member F/ne gra/ned do/om/te

nght creamy coffee flnely bedded flnely sxlty textured dolomlte Very

PRI : B o . B

o poor recovery persnsts _
- o 439 - 466 Lower Shale I./my and do/om/t/c sha/es and marls

Typucal dark blue—green hmy shales and dolommc marls

.l,
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YN

466 - 479 B BlOSTFlOMAL "FORMATION" Foséf/iferaus //'mestone

lemestone massvvely fossnllferous wuth massive’ stroms and lacy corals in_

: :‘a green and brown clay matrlx Fossuls are densely packed and

elf—supportlve

Upper COntact is. extremely_rubbly Basal contact Wlﬂ"l_G5_lS sharp

' qsome brown clay here ManI’ bltumen stalnlng C "\ o

_479 _ 485 BUFFALO RIVER "FORMATION' Wispy /)'méstdhe‘

rey.

G5 llmestone Heavy bltumen specklmg throughout this medlum ¢

‘hmestone Toward base unlt IS almost conglomeratlc - but wutht fossul

'<fragments restlng on ¥ massuve stromatoporo:d and separated by a veneer S

'.‘_‘of brown clay leflcult to spot an unconformlty for sure here777

©485 - 7 SULPHU‘R'IPOlNT‘FQRl-\:/IATlON. SR -

l485 = 7 D2 Facles FossH/ferous //mestone / da/om/te ‘

L '._ Presqunllzed from 491 m onward —-uppermost 60 em is preserved
.» as. limestone and is vnrtually |dent|cal to the B BlO ln thls vuolmty _
‘Wlthm coarsely recrystallszed K. D2 wuthln characterlstnc Iattlce—work

"-?_llke vugs there IS abundant black bltumen o
. X : ) s SRR

Y

B Hole continues: to .83."8v‘rn,‘,not'_logged~ at this time. -
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. ‘Comincé ‘D.D.H. 4311

0 -8, Casing/Overburd‘en.v

123

91 -

- 268 SLAVE POINT__FORMATION

'91 - 216 N FaC|es

Var/ab/e sequence of //mestone and dolomite.

216 - 268 Amco Member

| 216 - 223 M2 (Upper Amco)
oo FosS///feraus //mestone

223 - 256 M1 (Amco Shale)
256 - 268 M3 (Lower Amco)

/-' 0ssili ferous / /mestone

» 268 - 472 WATT MOUNTAIN FORMATION

268 - 341 Blotchy Member
| L/mestone o ,
(311 - 314 Amphipora. Marker Bed)

‘ Amph/ pora fl oatstone

34.1 - 35.7 Gritty Member._'

Argillaceous n/imest.ene, B '
357 - 37.2 Upper Micrite.
; /Izlicrti‘t-ic‘ 7imesfdne :
372 - 387 Upper Shale

‘ L/my and : do/om/t/c shales and marls.

VA:~387 = 402 Lower Mlcrlte

F/ne dense, da/om/te

E ’402 —~433 Sllty Dolomite.

F/ne gra/ned do/om/te.

'433 - 472 .Lower Shale.

L/my and da/omlt/c sha/es and mar/s / -
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472 - 7 SULPHUR POINT FORMATION. -

472 - 7 K D2 Facies.

1

- Fossiliferous dolomite.

"‘,/. ,‘ .

Hole continues to 84.1 m; not logged at.this';_.timé.'
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" Cominco D.D.H.. 4310
0 - 113 Ca‘sing/O\rerburden

11.3_= 28 4_SLAVE EOINT FORMA.TI.ON

B 113—233NFac1es

3

Var/ab/e sequence of //mestone and do/om/te

233 - 284 Amco Member |
233 —» 238 M2 (Upper Amco)
» VFos.S///ferou‘s ¥ /mestone.
238 - 265 M1 (Amco Shalel.
Mar/ ., o PR L S
265 - 284 M3 (Lower Amco) L
/-' 0SS/ / / ferous / /mestane
"'_284 - 485 WATT MOUNTAIN FORMATION RER T _
. 284 - 351 Blotchy Member o L L "
L/mestone EART DS A |
(320 - 323 Amphlpora Marker Bed)
o | Amph/pora f/oatstone S
351 - 366 Grltty Member e - s - -
S Arg///aceous //mestone e
. o 366 - 38.1 Upper Mlcrlte
;' M/cr/t/c //mestone
381 - 396 Upper Shale '
ley and do/om/t/c sha/es and mar/s '
396 a2 Lower Mlcrlte e |
. M/cr/t/c //mestone _ R :
o 412 - 439. Sllty Dolomite. B
L F/ne gra/ned do/om/te s L

439 —'485 Lower Shale
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P R T

. Limy and db/orhi{ic Sha/é;s»énd-mar/s.“ T

485 - 7 SULPHUR POINT FORMATION. ~ . . . = . )\

485 = 2 VK_D?."Falbipiq‘ .

. Fossiliferous dolomite.>

“'Hole continues to 83.8 m, not logged at this time’ =



" Cominco Test Hole. G=4

.0 - 61 Overburden. . . . < ..

127

61 ‘—"“‘16_.'2'>._CUttings?'_No_oeze'f: S N // ST
162 - 436 WATT MOUNTAIN FORMATION
162 - 350 Lower Shale member L/my and do/om/t/c sha/es and mar/s
Heterogeneous assemblage of Ilght brownlsh grey Ilmes’tone and }

L dolomlte grey green arglllaceous dolomlte and green shale Toward

base gypsum od:curs in small > ular vemlets

350 = 436 Basal Marlne member I.Imestone L _
Dense fme gramed plnklsh grey hmestones for the most part e
Stlellth m part dolomltlc ln part Rare green shale partlngs '

436 - 539 BlOSTROMAL "FORMATION"V fesS[/irerous:‘Zimesrenerand:‘ -

do,om,te | »‘ BN
Falrly typlcal development To approxumately 49 Om mterval is dlstmctly Iess
fossnhferous is dense wnspy,vand vaguely bloturbated m aspect
From 49 Om- onward mterval s, dlstmctly more fOSSlllfGl‘OUS _
'contalnlng abundant Ilght belge coloured stromatoporonds and corals wutrnln
‘a) darker brown flne hmes}one matrlx .:7'1 . Rt
539 - 1173 BUFFALO RIVER_ _"FORMATION"-<""' e
. 538 - 567 Gl shéléoo/dm/z/c shale. . o
| Medlum greemsh grey soft and flssﬂe . |
567 - 588 G B Marker BedFos.s'///ferous l/mestone e _
Dense, grey-brown llmestone wnspy Vlrtually |dentrcal to overlylng B

’ \

588 - 1091 G‘I ShaIeLImy sha/e

S
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Tthk n'ionotonous sequence of grey- green soft f|ssﬂe shales

1091 1173 G B transmonal Arg://aceaus //mestone

+

Competent brownush grey rlchly arglllaceous Ilmestone wuth Iocally

abundan\{achuopod debrls 3 .
S 11732 PINE'“vP_dINT FORMATION. L
1173 - 7 F facues/./mestone L o

Typlcal dense bltumlnous, fmely planar Iammated tentaculltes l"lCh

P Ilmestone

' Hole, continues to.413.0m

t
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Cominco D.D.H. 4640
N.B: Hole extensively sampled by P.E.R.
\ o

' l
0. = 341 Casing/Overburden.
34.1 - 4211 WATT MOUNTAIN FORMATION.
34 l = 40.2? Lower Sh.ale‘ Member. Limy and do/bxnitic sha‘/es“ and marls.

Falrlyotyplcal heterogeneous sequence of dull earthy marls and
o

dolomltes'— llght ben&e.brown to green in colour Blotchy in part, . and- :
often exhibiting a swirled, mottled texture (bloturbated) Charactenstlc
green shales are somewhat less 'in ‘abundance than mlght be expected.:
( Unit ‘is dolomltlc for the most part although the uppermost metre or
.80 mlght be llmy - or represent a boulder of uyounger Watt Mountam
out of place in: overburden ' » : (7 v
'NB. From- 369 m on the“ unit is consuderably atyplcal llght brown

. earthy blotchy - perhaps more akin. to the Basal Marlne Member but
* with occassnonal thin brown shaly/clay seams

402 - 42.1 Basal Marlne Member. /./mestone e,

Lnght greylsh bro%(vn fine, dense llmestone Really not typlcal Basal
Marlne Wlspler than is Qperhfps usual = decidedly . transmonal into ,
- underlylng B Blo;vomal Ho:fvever other sectlons -are faurly typlcal Basal v
lMarlne Upper .“and Iower cpntacts taken somewhat arl:?imfahly at o

. lnmestone/dolomlte contacts s

. '_‘42.-1 ~ 482 B BIOSTROMAL "FORMATION Fossiliterous do/om/te
‘u 421 - 427 Dec:dedly .unusual Amphlpora packstone (Dolomltlc) Fine, .
V plnklsh cream amphs are. extremely densely packed thh a
a1 browmsh—grey, wnspy typical B Blo matrnx ' .
427 - 482 Remalnder of sequence IS quite typlcal richly fossnllferous

: wnsplly’ arglllaceous fmely snlty textured dolomlte w:th falrly abundant
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fossil moldic vugs.,CoraIs-and slender d'igitate stromatoporoids are
most abundant - followed by thlck -shelléd brachiopods. Some large

and apparently mtroduced massive stromatoporond fragments oceur -

toward_the bas.e l46,._,6_rn).hLas_t_L_B_r_n,o_um_t_ls_solgmﬁcantly__les,s_

fossiliferous.

482 - 90.87 BUFFALO RIVER "FORMATION"

. 482

51.2

‘ remlnlsoent of basal B Blostromal Darkest brown toward the top

- 512 Gl Shale.- Do/pm/t/c shale.

Medium | greemsh-—grey soft and flSSIle dolomltlc shale Pyrltlc but -

" otherwise fairly featureless

- 524 G B Marker Bed Do/om/te
Cr T .
Nlednum greynsh—brown w:splly arglllaceous Iimestone - strongly

'becomlng grey — more Buffalo River like - toward the base -

nodular'?

524

- 853 Gl Shale L/my sha/e‘. .

Extremely umform sequence of medlum grey very shghtly greenlsh -

distinctly pyritic, limy shales An extremely thlck development G2 beds

are really not well - developed However - weakened equnvalents may be
in the form of dlstmctly browner and more competent Ilmestones -
rather unlform m texture with’ no nodules developedle ‘
692 - 698 (best example)

75.3. - -759 -(brown colour, but 'still “fairly’ fissile)

“No. macrofossuls are. v:snble throughout this sequence L AR e

‘= 90.8 Arg///aceous //mestone

Rather 'un'usual sequehce - most ‘probably transitional in nature. "Very

" much Ilke a B Marine llmestone -= but’ rather- clean" "‘Overall. Ilght

browmsh—grey in_colour, with - fossils, for the most part rather rare, I

except for occassnonal crnno:d ossxcles and the occasslonal brachiopod

shell fragment Overall the unterval is a dense, fmely crystalllne

: Ilmestone wnth occassuonal thin mterbeds of ‘sandier". materlal -



S | - | a3

"apparently introduced. There is evidence'.for debris—flow like acti‘v'ity. -
i~ "here on a small scale. .These . coarser, (mtroduced) beds are Ilghter
more belge in colour - and crmmdal debrls espemally seems to be

v

assoo;ated_wlth __them. '[he_more non:maI'_stratlgraphy_here_ls‘ a vaguely_y__w__

nodular unit - somewhat like G2 in texture :_grey, flne grained; - and

B wispy. e '. e B v;‘. e
. " - L g <": . N .
N.B. Hydrocarbon stalnmg is qurte lgtense Rere - partlcularly in’ .coarser .. -

G b

;beds - Obscurlng some detall R T e
A 2. -" 3
NB. Perhaps contact can be extended to 927 m7 At thls polnt the B
J ' - V,
‘:.-Marlne fossil assemblage b,ecomes suddenly abundant e

808 - 927 lnterval lS vnrtually devoid of macro- fossnl ", altl‘f0ugh

tentaculltes are abundant Ihls lS a flne grey llmestone’
. . : o ‘ v ‘ , . ., 7' ./‘ » v o ‘, S . v. ‘ Y
.-82.7 -~ 1740 PINE POINT FORMATION. E S e ) s
' : ) L o\ ' < - B - ' . . B . SO
927 ~ 1000 B Marine’ Limestone ~> F'Facies' Biomicrite. . * T .. JL

4

Very abundant thln shelled brachlopods and tentaculltes, wlthln thls
'flne grey brown llmestone Fine.. WIspy lammatlons throughout —.'
"sub—planar on the whole - although oocassmnally they can be seen to
‘splay about nodular features Such features are, qunte abundant and
are somewhat remnmsce,nt of G2 in. form = however the fauna here
is deflmtely of a B Marme/F Facses afflnlty " ’«
- 1000 - ? F Facnes Blom/cr/te : ‘ A

Falrly typlcal flnely planar Iamlnated Ilmestone wnth abundant

tentaculltes and numerous mterbeds of sandner materlal =0 lntroduced77

' 'Hole continues to 195.7 m, not logg_ed.'j.at._this..-"flm‘ef;_

W
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Cominco D.D.H. 4641

0 - 256 Casing/Overburden. -

1

a0

.

256 - 622 WA'[T MOUNTAIN FORMATION \

256 - 326? Blotchy Member L/mestone »‘

. ‘_ 277 - 280 Amphrpora Marker Bed

280 - 326 Lower Blotchy - .a more: competent more massrvely

.

‘pedded coarsely reductron mottled unit, typncal of the lower

| ,blotchy member Entlre umt s Ilmestone except for Iast '
‘4 45 cm(whlch is also shghtly earthler more arglllaceous —»;:';'_ "
“fapproachmg a Gru'ety’ M/ber77 whlch lS otherwrse mrssmg here

?Core /umb//ng here?

7341 - 360 Upper Shale I./my land do/qm/t/c sha/es and mar/s _

. 256 - 277 Upper Blotchy = funely bedded reductlon mottles‘

elongate ‘paralilel to beddlng Interval is. funely mtraclastlc m part

N

7326 - 34 1? Upper Mlcrlte M/cr/t/c //mestone

Typlcal clean, creamy whlte flnely crystalhne cellular vuggy I

-

llmestone

' ]Upper half green grltty, mtraclastlc = thls /ooks much //ke the

,l*_@r/tty Member, /umb/ed out of pasmon? .— Iower half typlcal

o] _blue-green dolomltlc shale

-‘;NB Core recovery IS very poor here and the footage markers :

fji.'are apparently scrambled

o 7360 - 37 87 Lower Mlcrrte M/cr/t/c //mestone .

nght creamy stylolltlc - vnrtually ldentlcal to overlylng bed

- 7378 - 45 17 Sllty Dolomlte Member F/ne gra/ned do/om/te

',-Extremely well developed here - very tthk Upper half (to
P V';-v-'."399 m).is nor mal fmely bedded porous 5|Ity textured dolomlte
) :.Dlstmctlve ‘light creamy coffee colour ’ e s

b f."The remalnder is of srmllar materlal but hosts abundant
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(30 - 50%) nodular and banded gypsum and/or anhydrlte
producmg a dlstlnctlve chlcken—WIre texture. Evaporltes such as

V‘thls effectlvely obscure the basal contact wuth the Iower shales

T

T ’""‘__‘“m\__&

'.—‘ WhICh lS apparentlv trans:tlonal - the matrlx becomes greener
‘ ‘AWlth depth . T |
| ‘45.1"— -55.5 Lowar Shales /./my and do/om/t/c sha/es and mar/s
| /,’Evaporutes as descrlbed above persust to approxlmately B51. 2 m
... NB.’ 482 - 543 No. footage markers 45 m. recovered
o fUmt is dolomltlc to approxlmately 51 8 .m- lln. other words

~

‘ ‘throughout the evaporlte assocuatlonl A short Ilmy sequence |s

developed to 543 m\but beyond ‘that, unlt is: dolomltlc agaln

Blue green shales, and earthy marls \predomlnate here

543 - 62 27 Basal Marlne Member L/mestone and do/om/te E

| '-'Dolomltlc - except 573 - 604 Poor core recovery here for o
: BRI SN 4’ .

the most part (Very bad drilhng, grmdmg' of core) Unlt ls .
'typlcally a flne falrly dense Ilght coff e- brown _exce t for AN

vlnterval 604 - 622 Wthh 1s hlghly unusual Interval i medlum

P 7 dark brown in colour w:splly arglllaceous and full of maII whlte S

“'?v'.specks77 Very flne Amphlpora77 Tentaculltes7?? Calcnsphere\ﬁ?? ' ._'.;{@..',;‘f-v

‘Note Ive seen this.. somewhere before_,_._;_.-“.‘;g.

"',_Famt reductlon mottllng occws throughout the more normal upper L s

' sequence = apparently bloturbated

(60 4)7622 - 664 B BlOSTROMAL "FORMATION” : FOSS//IIerous do/om/te‘ ‘ o
' Rlchly fossnllferous umt = approxxmately 30% pmklsh belge corals dlgltate
.":astromatoporonds and- thlck shelled brachlopods wuth masslve . S S

» ".'v"stromatopormds toward the base in. & wnspy, bluush—grey, arglllaceous
-.:'v‘matrlx - sllghtly greyer less broWn than usual Recovery remalns poor -

;. "especmlly toward top

66.4 = 107.0? BUFFALO RIVER "FORMATION'".-




664 - 683 G1 Shale Do/om/t/c sha/e

. 134

Medlum greemsh grey soft fnssule dolomntlc shale (Last” 30 om or. sO- . :

. limy.) -

"683 - 698 G B Marker Bed. PER Samp/ed -
. "Apparently upper half was typlcal brown frmﬂt’( here

preserved as llmestone - Iower half was greyer more akm to G2

- “than B Bno (Unfortunately there |s msuffucnent core remalmng to
vz»sample for conodonts) . o »: - B
: '698 - 817 G1 Shale. L/my sha/e EORA

- _81 7 - 847 Arg///aceous //mestane

847 - 814 ) Shale L/my ‘shale. f

..-7936 - 942? G2 Nodular Nodu/ar arg///aceous //mestone

5'.

Soft ﬁsslle hmy shale Very umform monotonous sequence

e

‘..

Very poor” recovery and broken/ground core Unfortunately the G2 k '
bed was somewhere |n here — most Ilkely 835 - 847 Itv is- -

represented as a much more c’ompetent Lvmestone umt
i"

As above as always May extend to 936 m7 Poor recovery here

footage uncertam ’_ T _ - o “.‘ & .‘ :

Very much as descrlbed above el core 1s agaln broken recovery

- poor R : oo .
'._7942 - 1033 G1 R soft flssne timy shale T S
1033 = 107‘0 -G~ B TransntlonaP Arg///aceous I/mestone Ry v. G Sl
T ﬂ”Somewhat :varlable fmely crystalhne dense Ilght grey (sllghtly i
- vbrowmsh) hmestone Scattered rather rare brachlopods Iend a B
v o A:Marme character |n part A vaguely burrowed blotchy texture is. also e
‘Qdeveloped in - Part L TR '_'. o SR R
i '_‘-i(107~.0__;"'174.‘0.~PINE"P"OIN‘:F FORMATION. . . . ™
1070 - 1113 B Marlne leestone B/om/cr/te k = - "**‘
9

’ The fauna assocnated wuth B Marme becomes markedly ,abundant here '



as- do tentacuhtes The unlt also . becomes apprecuably wnspler browner
: A

and more petrollferous

113 - 7 F Facues B/om/cr/te

'.except 1134 - 1161 more B marme Ilke coarser gramed wnth
_'_-‘_ycrlnondal debrls (poss TURF?) Also mterbeds of "= llke mottied.
" material - bloturbated? esp. 1143 - 1146 and 1134 - 1137,
" .-fu'»AImost G hke in colour - o .

'.Y
Ry}
R

"+ Hole continues to 1981 m, not logged at "-fhis; time.
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Cominco D.D.H. 5557 °

0 - ~‘l7.>,7‘ vCasing/Ov‘erburdenT

"¥1Z.7'- 192 SLAVE POINT FORMATION S
_‘177 - 192 Amco’ Member. "~ - o ) |
| 177 - 192 M3 (Lower Amco) Fosslllferous //mestone
- Bulbous. and dlgltate stromatoporouds wnth oncolmc rims, ln wispy
matrlx._ . ' ‘
' 182 - 570 WATT MOUNTAIN FORMATION
! 192 - .28 67 Blotchy Member L/mestone predomrnant/y
"192 - 244 Upper Blotchy typlcally more fmely bedded with fmer
A ‘more elongate reduction mottles, and mtermlttent mtraclastlc beds
24.4 - 247 Amphlpora Marker Bed T somewhat poorly developed
) -"'.'247 - 2967 Lower Blotchy w:th characterlstlc ‘coarse reductio ‘(£ o
: mottles throughout Toward base umt becomes a Ilttle greener
more marly in nature However no true grltty bed is developed7 .
' 296 - 311 Upper Micrite. M/cr/t/c //mestone K R
' .-Typncal extremely well developed fine. white I|mestone Stylolmc .
e cellular vuggy porosuty L T |
'31 l —\ '33. 87 Upper Shale L/my and da/am/t/c sha/es and mar/s
| Dull earthy, blue green marls predommate here (dolommc) sandwnched
by more grltty textured green wnspy llmestones / ' B
S 3387 - 3547 Lower MlG{lte M/cr/t/c //mestone I
R Vlrtually ldentlcal to Upper Mucrute ’ E '
‘23547 - 372 Sllty Dolomite . Member Fine gra/ned dofom/te .
: Typ:cal funely bedded extremely porous flnely sulty, creamy coffee
coloured dolomlte SR R | - .
o y_\372 -~ 405 Snlty Dolomxte contlnues but hostung extens:ve evapormc |
| materlal - both banded and nodular - throdghout Thls evaporlte |

. . 7 '_ . . .
(=T Co . . o . ST, e
R . . . - I o

(R
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development seemlngly straddles the -Silty Dolomlte/ Lower Shale
"contact v
405 - 50.9 Lower'ShaIes. l.irny ahd do/omit/’c,sha/esb‘and marls.

Dolomitized to approximately 460 m Fairly typical heterogeneous_

sequence of green shales, marls, ‘and flaser—bedded limestones.

N Evaporites are absent after 41.8 m O_ccassionally.both" intraclastic and

B charophyta? rich beds are locally developed* o —

509 - 570 Basal Marlne Member L/mestone : ,

"Thlck sequence of med/llght finely crystalllne dense Ilmestones Fmely.

bedded wispy in part.- Characterlstlc dolspar blebbed/burrowed texture
developed in lower half. - Fine shelly debrls tan be seen here - most
probably ostracods7 Intermittent green and brown clay bands: occur -
especually in upper - half i.e. 539 m Lowermost 30 cm . hosts white, ‘

'.vaguely elongate specks as described in other holes - possubly

570 - 616 B BIOSTROMAL /"FORMATION", Fos.S///ferous a’o/om/te S
. Medium ||ght slightly greyish— broy?/n wnspllly arglllaceous dolomite. Perhaps ‘
very - finely svlty textured to fmely crystalllne Fossil debrls is abundant
‘from around 585 m’ onward Lacy ‘corals, ans dlgltate stmmatoporonds are
= o espec:ally abundant with. Iesser mass:ve stromatoporoud fragments pancake
e ”_. 'stromatoppronds and some tthk shelled brachuopods Deep chocolate brownv
_wisps frequently- h,orSetanl and splay about /,these fragments - and these o

ST also become more abundant from 585 m

‘ 616 - 860 BUFFALO’ RIVER "FORMATION’
S w;a R 616 - 634 Gl Shale. Dolomitic shale. ‘ _ TR
Medlum greemsh—grey, soft flSSlle dolomutlc shales (degraded in partto

o.

clay) .
N.B. The. Iast 30 cm-: here is extremely unusual It is somewhat more

vcompetent and’ hosts up to 25% fossnl materlal Iacy corals thlck



634 - 643 G B Marker Bed Do/om/te

s 138

ribls d'brachiopods and Iarge 'crinoid‘ ossicles.

Extremely . well developed here. Dark brown dense flne dolomlte

Uppermost 15 em- hosts characterlstvc grey clasts wuth extremely well-

64.3 - 698 Gl ShaleL/my sha/e :

69.8 - 72l7 G2 Nodular. argiL/aceOUS limestone.

'826 - 844 Gl "Shales Mmor flne shelly debns occassuonally d:scernuble

developed concentruc colour bandlng burrows?? Approxlmately mld w\ay :

_ through thlS unit, there is a fairly sharp colour change to. grey— brown"

- Flne shelly debns pers:sts throughout but in the Iower half appears
coarser more detrltal in or|g|n7 Some large coral fragments can be
found here also. ' ' ' '

Soft, fISSI|8 Ilmy shales In- the uppermost 8 -10 cm some dlstlnctly

'more competent llght grey. nodules are developed However for the

most part the unit is .uniform and homogeneous The occassuronal

rlbbed brachlopod shell can. be found flat wrth a falrly long hmge
line. ' ‘ ' '

Extrem’ely'well developed quite typical' Large, llght grey' (micrite7). a
'nodules in a darker grey, wnspy matrlx The overall .colour here

- especially of the matrix, is sllghtly brown

"7\3.7,— 77.1 G1 Shale L/my sha/e -

2 ‘ '
Apparently somewhat more competent than usual - although thls may

: be more of a function of the .age of the core than anythmg else '

_- 77.1 - 785 Gz Nodu/ar arg///aceous l/mestone ‘

Virtually. |dent|cal to overlymg G2 unit. the overall brOWn hue is

dlstmct - and- there is a more abundant flne “shelly debr-ls component. h

competent toward base -

‘.823 - 826 Arg///ac"eous /imestone.

Somewhat unusual zone. Browner in colour more competent with a

vaguely burrowed or bloturbated texture

&

N

785 - 823 G1 Shale Limy™ sha/e Soft flssde Iimy"'a—” becoming‘ more ‘, .

a -
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here. " ‘
844 - 860 Arg//Iaceous //mestone . _ }
ldentlcal to 823 - 826 ‘above. Brown grey. falrly dense competent

' argnllaceous bloturbated llmestone lnterbedded with shaher’” shelher

material. Munor crmoadal debr:s here Dolomltlzed toward base

86O - 891 PINE POINT FORMATION, R .
860 - 914 ®) E Facies: Do/om/te e L
' Uppermost 1-- 20 m sllghtly Bish? OtherW|se very clean sandy
sucrosnc dolomlte Gram size decreases wnth depth |
914 - 991 E Facues -> E B Facnes Do/om/te

Very mirior coralhne debrus Lowermost 1 - 20 m qurte wuspy

" EOH @991 m



Cominco D.DH. 4343

- 0 - _." 1.'54.2_-’ Caélng/o_verburden'. ;

152 - 463 WATT MOUNTAIN FORMATION SRR
152 - 21 3‘*Blotchy Member L/mestone and do/om/te
'VAUpper half preserved as hmesfone, lower half dolomlt" ic ~ seperated
- ‘by a weII developed Amphlpora Marker Bed Umt is- otherwnse typlcal
b'flne dense bloturbated umt upper half more fmely bedded flnely
,blotchy ; a E e I ,”; S
NB No footage marker 304 - 259 therefore footages approxumate ..
- 45 m recovered " R L .
213 - 229 Grltty Member Arg///aceous //mestone _ -
.»'jGreenlshv “dull, earthy,rreductlon mottled marls = lnterbedded w:th
: shaller, grltty textured beds lntraclastlc for the most part —_ . f
o - ) ,occassnonally hosting charophyta R » R |
L 229 = 244 Upper Micrite. M/cr/tlc //mestone
o Typlcal clean vuggy llmestone . .u' _ N
244 - 256 Upper Shale L/my and do/om/t/c sha/es and mar/s
Upper half Iumy marls and shales lower half characterlstlc blue green _".v:
fshale , “ _ , R N
256 = 271 Lower Mlcrlte M/cr/t/c //mestone . i _ J
; Very snmllar to upper mlCl"ltB = recovery rather poor however ».
271 - 32'6 Sllty Dolomlte Member F/ne gra/ned do/om/te : o
'_'Flather thlckly developed Creamy coffee coloured extremely porous
'. __wuth mterbeds of brecmated materlal - most probably the result of
.. mtrastratal collapse from evaponte dlSSO|UtIOl1 '_ e _' o
o 326 ~ 411 Lower Shales L/my and do/om/t/c sha/es and mar/s |
' Dolomltlc except for 366 e 384l Wthh |s Ilmy Typlcal o
heterogeneous sequence of green shales and marls (bloturbated |n : &

partl and cleaner llmestones - often ﬂaser—bedded and/or mtraclastlc

"
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s : _.'b'_l‘ o

_ 'Shalier beds perhaps ‘host ‘charophyta5 =

411 - 463 Basal Marine- Member Do/om/te S o

' Somewhat uncharacterlstlcally dolomltlzed throughout (borderlng on -

Pr‘esqu lle?7) - otherwnse a. falrly umform Ilght med brownish= grey

5 o
dense fmely srlty textured unit Falntly wnspy m part becomlng darker “ '

- W|th depth NB Fme whlte specks @ contact7 el I !l' e
, _‘463 - 509 B BIOSTROMAL "FORMATION” FosS///ferous do/om/te S
463 - 482 Relatlvely unfossrllferous ‘unit - much like overlylng Basal
Marlne Mmbr but sllghtly darker more wnspy T ST ; _
482 - 509 Falrly rlchly fossullferous Abundant corals and dlgltate ,.

strdmytopormds? wrth pancake stromatoporo:ds and thlck-shelled

brachlopodé in a wxspy, dolomltlc matrlx

o 509 - 66 8 BUFFALO RIVER"FORMATION"

{(" g _v_ U
509 J 521 G1 Shale Do/om/t/c sha/e

ot

_‘ Flssne dolomltlc shale _
521n- 527 G B Marker Bed Dolom/te ) _

_ éather poor recovery of a medlum brown dense dolomlte wuth very

sharp upper Aand Iower vontacts S , "

" :'v'.527 - 567 G1 Shale L/my and do/om/t/c sha/es e = v

Uppermost 10 m.’ contams (rare) llght grey m:crmc nodules Remalnder ,. , b

|s typlcal flssﬂe llmy shale Dolommzed from 560 m onward R

e

| ; 567 - 582 G2 Nodu/ar arg///aceaus da/am/te

R _' Interval has been dolomltlzed resultmg ina morei"sandy texturedrumt R

Nonetheless macro—textures have been preserved - llght grey nodules
:' in a. wnspy matrlx ‘ ' | ' '
582 - 61 3 G1 ShaleDo/omlt/c sha/e s L
- Flssﬂe o . .‘ _7 o
' >61 3 - 628 G2 Nadu/ar arg///aceous do/om/te : .‘; o
L .628 T 652 G1. ShaIeDo/om/t/c shale. |



B

L S a2

FISSIle S P S o B v»
652 - 668 Muxture of shales and more competent G3 like matenal

R Breccaated in part ~.but core - IS mnssmg here - PER??77

;ﬁ\

.668 —991 PINE “POINT. FORMATION
668 - 802 E Facues Dolomlte )

Very sllghtly Presqu'mzed o PRI  : . .. Sy :

N 802 - 826 B Marme Dolomlte Do/om/t/zed b/om/cnte

Very grey’ Iookmg e T e co e

826 f‘ 875 E Facnes Dolam/te | A 4
: 87ﬁ5:% 899 B Marme Dolomxte Do/om/t/zed b/am/cr/te

899 - 957 B Marlne leestone B/om/cr/te -

957 -

991 F Facnes

.o

" . Biomicrite. "

o

: -
) L
. L

i .

" EOH @esim T oo
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Cominco D. D." H.. 4342 '
.. Q _' o ) “‘,. . . ! ' Ps
0 - 14.6 Casing/Overburden. .

146 - 165 'SLAVE POINT FORMATION S oL
. ‘ < o ) ,“4_'... ‘ . i IR .;1.‘_‘
.. 146 - 165 Amco Member , A ' » ' -

| ')9.’ C a6 - 152 M1 (Amco Shalel. Mar/.

152 - 165 M3 (Lower Amcol FOSS///fe/‘OUS /lmestone ]

& ! ‘v

8

165 - 488 WATT MOUNTAIN FORMATION :
A"‘; 165 = 247 Blotchy Member L/mestone and do/om/te k
: Typlcal upper and lower half separated by well developed Amphlpora

Marker Bed* (21 3 - 216l Umt is llmy for the most part however :

4.

226 - 232 |s dolommc SR o |
247 = 259 G"'tty Member Arg///aceaus //mestone

Earthy reductlon mottled marls lnterbedded wnth rlchly arglllaceous .

« S mtraclastlc beds v S v
. g ) P i :
e --_"*259 s 274 Up’%er M:crlte M/cr/t/c //mestone

Typlcal clean fanntly stylolmc vuggy l:mestone almost mllk,. whlte in

o colour

- 274 - 299 Upper Shale L/my and do/om/t/c sha/es and mar/s

‘“'3 Alternatlng sequences of charophyta rlch marls and green shales,’ w:th';\

cleaner llmestones (crypto-crystallme7 in texture chalky) Unit 'is Irmy

- § throughout - o ’.\_v : o e
_j o 1290 - 293 Breccnated f mtrastratal collapse

: 299 = 308 Lower chrlte M/cr/t/c //mestone ‘ ‘ ‘
e ) K , Patchlly stamed a falnt purpllsh colour = otherW|se typlcal vuggy
g o Ilmestone Stalnlng apparently enhances bedding features 3
S ‘ 308 '— 357 Sllty Dolomlte Member F/ée gra/ned 'do/om/te
- Typlcal but rather thlck sequence of snlty textured fmely bedded

extremely porous dolomlte Velned and breccuated in part - apparently



' of evaporite dissolution'?' :

RCEA| wér Shales I_/my and do/om/t/c shales and mar/s

(Dolomutlzed to’ approx 396 m..and again ‘from 40.6 m onward) Usual

144 -

LT

L

63 1= 991 Pu\iE‘:'eon'NT/‘FoeMAnoN

sequence of green shales and marls, interbedded .with cleaner.

. limestones - usually dlscretely wnspy o | o

433 - 48 8? Basal Marine Member Do/om/te . _ o \
Falrly umform dense, flnely sandy, med/llght brownlsh grey dolomite.
N B 472 - 475 Very strongly recrystalhzed - almost Presqunllzed

The entire unit is mu_ch more strongly recry‘stallnzedv than normal.

7488 - B53.3? B BIOSTROMAL "FORMATION FOSS//If&/OUS do/om/te
Recovery is rather poor here Otherwuse mterval appears typlcal
| 7533 - 631 BUFFALO RIVER" "FORMATION’ , _
583 - 540 Pneces of . elther the G B Marker Bed or the end of B
Blostromal If the latter, then both -the upper G1 and the G B Marker
.Bed are mlssmg if the former then only the upper G1 us mlssmg

Dr///ers note "seam 4ft” at 536 m leve/? S .

540 - 567 G1 Shale"'ley sha/e ST T N

Extremely soft and flssﬂe hmy shales
.§6l - 582 G2 Nodu/ar, arg///aceous //mestone
.' Some scattered corallme debrns deformlng and draped by w:sps
582 - 60.0 G1 Shale Do/om/t/c sha/e o

FISSI|e med grey= green shale

h 5 60,0 ~ 616 G2 ’Nodu/ar arg/I/aceous 7‘/mestone i" R \

- g R

616 - 631 Shales. - "-,'

' — but‘vrtuaH\ no recovery here There may have been up to 10 m_ h

of G5 at the base here77’

-

K E Foames - E Facnes vDo/om/te ,

e . o . .
< . A
. Y , . ) : . .

/.
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' X . o \: V . i

Hole continues to 99.1 m, not logged- at.-this’i\ime. v

N

LR )
L

o . . . oo . B . . .
- f Lo . P



' 146
Cominco D.‘D. H. 4341

4‘0.;— 1'4..0 Casing/Overburden. C -

14.0 - '149‘ SLAVE' POINT 'FORMATION .
'v‘. 140 =" 149 Amco Member '

R 120 - 149 M3 Lower Amco) Fossilifér_ous' limestone.

l49 - 448 WATT MOUNTAIN FORMATION
149 - 235 Blotchy lVlember I./mestone ’
» Can be broadly separated into two by an. extremely well developed .
Amphlpora Marker Bed (201 = 20 6). This bed also contams- large o
:?'bulbous stromatoporond fragments The Upper Blotchy here is falrly
. typlcal fme dense llmestone ‘with abundant densely packed dark
.'_elongate reductlon mottles The lower Blotchy Member here is’
X L dolomltlc flnely crystalllne dense and coarsely reductlon mottled
: 235 = 247 Grltty Member Arg///aceous //mestone ' '

‘ 4_*:‘Typlcal transutlonal upper contact into a’ greener reductlon mottled O

'hmestone approachmg a marl The ma;orlty of the unlt is lnterbedded :

o ) .',."mtraclastlc materlal ih-a more rlchly arglllaceous matrlx becomlng
’ o _l'".'_-'fi-..‘_'_‘ehaly in part R '_ ." - SRR o
.. 247 - 262 Upper MICl"Ite M/cr/t/c //mestone |
"".":Fmely crystalhne falrly dense flnely vuggy llmestone Falrly typacal
‘2‘6.2' = 280 Upper Shale 1.7my and do/om/t/c sha/es and mar/s '

An’ extremely flssne blue—green shale (dolomltlc) |s sandchhed :

)Ei‘r ‘ S betWeen -sllghtly more competent mtraclastnc shaly llmestones
_T,_ / - mterbedded wnth cleaner llmestones (source of mtraclastnc matenal?l
L 280 - 290 Lower Mlcrlte M/cr/t/c //mestone | ' ‘
j‘b L ' (Rather thln) Extremely clean, q:}Jlte typlcal

o 290 - 344 Silty DolomuMember Fine gra/ned ndo/om/te ' e

Extremely ‘well developed - typlcal poor recovery Overall a: fnnely

o e

-l
SRS N



Lot a7
bedded porous to. extremely porous dolomlte ManF gypsum bands
- and nodules rlght at the basal contact

344 = 408 Lower Shale :Member.. L/my and da/om/t/c sha/es and marls.

PR}

" o ' '4 (reductnon mottled) marls and shaly Ilmestones - quute typlcal

i '?494 - 585 BUFFALO RIVER "FORMATION”

ETIN

(Dolommc to 38.7. m) Heterogeneous sequence of green shales

' 408 - 44.8? Basal Marlne Member L/mestone and do/om/te e "
' 408 = 418 L:mestone nght pmklsh grey in colour and Fldd|6d wnth
woodworm llke holes partlally fllled by green clay »
418 - 436 Dlstlnctlve dolomltlzed Basal Marlne Member ane
speckled dolomlte, w‘th abundant whlte dolspar blebs throughout :
» Medlum grey brown in colour becomlng. darker wuth depth
' - | N B 436 -'451 A more strongly recrystalhzed zone, wnth falrly abundantf o
- _strmgers of whlte dolspar obscurmg the = normally = transvtlonal' '

0:

contact g .‘.-:3. : L
‘7448 - 494 B BlOSTRbMAL "FORMATION' Fossﬂlferous dojom/te o
,,‘Medlum brown dense w:splly arglllaceous dolomlte Falrly fossnllferous —

’especually gver half = contalnmg matrlx supported dlgltate stromatoporonds L

"tprlmarlly Mlnor coralhne and thick shelled brachlopod debrls also present \ S
Fossul moldlc vuggmess Iocally well developeﬁ - fllled by glassy black ‘,'.' \ R
e -

. bitumeén.- S SOV L .*’

494 - 506 G‘I Shale Do/om/t/c sha/e -i w :
Medlum grey dolomltuc flssﬂe shale Qunte typucal
506 = 509 G- B Marker Bed Do/om/te _ :
B Identlcal to upper _-‘ non fossnllferous — B. Blostromal
509 - 536 G1. Shale, L/my shale. . S

Soft fnssﬂe hmy shale Mlnor shelly debrls “ ; -

536 = 549 G2 Nodu/ar arg///aceous ,//mestone

B

e

(Heavnly sampled by P E. R) Nodular arglllaceous hmestone

i . i ’ P
o ] s - 3 :



148

: 549 - 558 G1 ﬁhale L/my sha/e ‘ ‘ x
Soft flssﬂe shale Mlnor more competent ‘nodules developed

E 558 —-567 G2 Nodu/ar arg/I/aceous //mestone

Competent browmsh grey nodular arglllaceous Ilmestone
567 - 585 W/spy do/om/te L _ v o :
Flnely sandy, WlSplly arglllaceous fossullferous dolomlte - G4ash G5777 ’.
Corallme debrls predommates —in upper 30 cm especnally : l
- 4"'_;:585 - 99 PINE POINT FORMATION
= '} 585r— ? E facnes Do/om/te

Uppermost 30 - 45 m very shghtly Presquuhzed

ERRCY R o ’.,-.:,-f'"l"_!ole:7r:'_'<_>'.r,‘\—tinde's.j,‘_to. ‘991am not .Iogged__at tni-s" time. o
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Cominco D..D.. H. 4340

0 - 131 Casingloverburde_n. i

| "1'1‘3.'1 . 387 WATT MOUNTAIN FORMATION b LT e 1: |
.131 - 195 Blotchy Member L/mestone and do/om/te A typlcal upper and
lower half separated by a well developed Amphlpora Marker Bed

168 - 171 From 171 m onward unlt is dolomltlc : ', ;/

195 - 212 Grltty Member Arg///aceous //mestone

R R
lnterbedded lntraclastlc shaly beds wnth coarsely reductlon mottled
‘ marls - hostlng flne shelly? debrls and charophyta ' ' J
: _212 - 226. Upper Mlcnte Typ|cal clean dense fmely vuggy ‘ﬁmestone
226 - 241 Upper Shale Member /_/my ana' do/om/t/c sha/es and mar/s
Upper ha/ r’ coarse/ y /ntrac/ast/c,green sha/y //mestone Lower ha/ f

-Q
b/ue green, do/om/t/c sha/es, hast/ng abundant charophyta

"'247 - 259 Lower M/cr/te M/cr/t/c //mestone

I

Extremely weII developed vuggy clean (stylolmc) creamy'v—b_eige» S

llmestone o '_ ,?_ ' e e

.:.,,..,.59 = 295 s,ny Dolomlte Member F/ne gra/ned da/om/te

o are occassuonally enhanced by leachmg to produce a fme vugglness
| oot
296 - 357 Lower Shale Member L/my and do/om/t/c sha/es and mar/s.-. S
‘_'Y‘: 35 s -38.7° Basa/ Mar/ne Member Do/om/te T R
”'.'Typlcal hght brown grey ‘Pflnely crystalhne speckled textured dolomlte.\.‘_-v_: )
.Characterlstnc whlte dolspar blebs (ostracod bormg777) abundant EAE
throughout Dolomltnc throughout Basal contact wnth underlymg B
. "'Blostromal is . really qulte transltlonal However @ 387 m “the )
8 .crystalllnlty changes somewhat and there are. some green and brown‘_"
'clay seams m the vncnmty However the ongunal texture of the rock

'both above and below thlS would appear to be |dentlcal?

nght creamy coffee coloured f’mely bedded porous dolomlte Pores -



2 n
4

Uy 7

150
; __'.387 - 427 B BIOSTROMAL “FORMAT[ON" Fo.s'S///ferous do/om/te
387 - 405 Wlsplly arglllaceous bloturbated flnely snlty to flne crystalllne |
dolomite - med bl’OWl‘llSh grey in colour ' o

405 = 427 Becommg mcreasmgly darker browner in colour and -

mcreasmgly fossullferous Corallme debrls seems to predomlnate with

slender ‘dlgltate ,stromatopormds and "med. shelled braphs.

427 - 506 BUFFALO  RIVER “FORMATION".
427 —. 436 .G1 Shale Do/om/t/c shale.
Medlu'm gray soft and flssue LY |
(436 - 440 G B Marker Bed7 Samp/ed out.
440 - 460 G1 Shale L/my shales. ‘ )
460 - 50 6Arg///aceous do/om/te7 'A A
: Rather poor recovery and heavy samplmg here Thns is, apparently

mltlally a rlchly arglllaceous wnspy G3 llke umt becomlng a cleaner C

- : more E llke G5 toward the base It also hosts some coralhne debrls SRR

here —‘ coarse, - and obvnously lntroduced Tt
506 - 914 PINE, POINT FORMATION LTI R PR
: 506 - ? E facues Do/om/te IR S o g S
Inltlally strongly Presqu lllzed = thls fades rapldly wnth depth Very

clean

" Hole continues to 91.4 m, not logged at'this time,



.0 - 155

151
Cominco D. D. H. 4338

ICasving/Overbdrden. : o o (“‘

[4

155 - 378 WATT MOUNTAIN FORMATION )

155

- 21 O Blotchy Men}tber I./mestone

'_ThIS encompasses an extremely weII developed Amphlpora Marker Bed

- Amphs. are . characterustlc purplnsh grey colour in a Iught '

: creamy brown matrlx Entlre unlt is frnely recrystalhzed to a very fme

' jsucrosnc dolomlte

'21.0 -

: mtraclastlc materlal The mor_

22.4

- 224 Grltty Mem ¥ /aceous //mestone o

Materral very srm ar to Iower Blotchy, mterbedded wrth both shaly and o

marly umts host charo hyta
- 232 Upper Mrcrlte Dolonitized.. o '

Orlgmal mncrltlc hmestone recrys llized to a cparse su

Lat top, gradlng downward rnto a denser suorosrc dolomlte

1 23.2

- 247 Upper Shale Do/om/t/c sha/es and mar/s ‘
Green doiomitic,. charophyta hostrng marls on top of a characterlstnc

blue—green frsslle shale Lowermost 30 ‘cm . transmonal mto underlylng

: clean hmestone

247 -

-. 265 Lower Mlcrote Do/om/t/zed o | '

Inten’sely recrystalllzed to glve a coarse sucros:c vuggy dqlomlte

approachlng the Presqulle in mtensnty Mmor whlte strlnger like velnlets ,_"

| 26.5.-

‘ - . .
of dolspar e /

- 296 Snlty Dolomlte Member F/ne gra/ned do/om/te

Normal duII almost earthy textured flnely bedded porous dolomlte

; -vApparentIy very Ilttle affected by thls Iater phase of dolomltlzatlon

296 - 360 Lower Shale “unit Do/amltlc shales and mar/s

Typlcal mr%sequence of green shales ‘marls and wlspy dolomltes B

: -valmost ghalky -.in texture. In Iower half unlt is coarsely recrystalhzed

‘to glve a salt and pepper texture

BT



" ’ : S | | ‘

N B There is a. clear assocnatnon apparent here Ortglnal limestones are
mtensely affected by secondary dolomltlzatlon Orugunal dolomltes li. e
Snlty Dolomlte upper Lower Shale) .are vnrtually unaffected 4

360 - 37.8? Ba_sal _Marme ‘Member. Dolomite.

: 7399 - 5497 BUFFALO BIVER "FORMATION'

"7 Medium brown, finely sucrosic, speckled dolomite. Dolspar blebs -

3

abundant. s -

7378 - 399 B BIOSTROMAL "FORMATION' ' Do/om/'te

There /s karst mvo/vement in the contacts here
A fine crackle brecclatlon can be seen to develop wuthln thus umt
,’Apparently only the upper (non-'blostromal) half |s preserved here Seen as'

o -a rﬁbd light brown, flnely snlty dense competent w1spy dolomlte

_ Strong/y Karsted and crackle brecwated S
399 - 442 Soft fissile - shales predomlnate .. j e
442 - 65 87 More competent Ilthologles GZ and G5 apparently v

. 7549 - 762 PINE POINT FORMATION

. 7549 - 65, 87 Karsted K BRS fac:es
658 ~ 7K BRS facies, e

_Hole continues to 762 'm, not logged: at this time. -
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Cominco D. D. H. 4339
R 7 SR

'13.4 ‘€asing/Overburden.

l34 = 341 WATT MOUNTAIN FORMATION

'\'A_l;fj';219 = 235 Upper>M|cr|te Do/om/te

134 - 204 Blotchy Member I_/mestone and do/om/te

bt or )

from a dolommc I0werv

Rather poor recove gnust ‘have been in this vicinity?

&

.-severely recrystalllzed to a

Dolomltlzed e g T

‘coarse sucrosnc dolonp(e However umt lS recogmzably clean and
Er . . .
cream m colour ‘

" 235 - 259 Upper Shale 75 cm on/y of green sha/e recovered
N 259 - 2937 Lower Mlcrlte and Sllty Dolomlte Do/om/te

Extremely ‘poor recovery rénders the two md:stlngunshable Nodular‘

evaporutes appea‘r in- last 30 cm. There are lndlcatlons of mtrastratal'

-

- collapse throughout Lo

7293 - 320 Lower Shales l./my and do/om/t/c sha/es and mar/s

(Dolommc 1,0 308 m) Heterogeneous sequence of green shales marls ’

and chalky dolomltes Uppermost 30 cm host approx 80% bands of
gypsum | SR L ,

320 = 341 Basal Marlne Member I./mestone and do/om/te
Uppermost 30 cm llmy = remalnder dolommc Typlcal plnklsh belge
bored/burrowed Ilmestone gradmg mto a speckly textured browmsh
dolomlte with' abundant whlte dolspar blebs "_' ‘ : “ v :
N B. Base here is very strange Possnble unconformlty = 15 crq of

-

cemented rubble recovered along wuth green clay seams Very

LT o

dlstmctlve top to B B|o7

EVRE



\ ‘.‘ - “-
34.1 - 378 B BIOSTROMAL "FORMATION Fossmferous do/o /te

; A rather unfossnhferous mterval Medlum brown fmely r
'i"W|spy and crackle brecmated m part - espec:ally tow d the base Fossnls

of the unit.. They'."

a2 914 PINE POINT FORMATION

are present - rather uncharacterus‘tlcally - ;oward the - to
include’ scattered lacy corals and (possnbly) massive stro atoporouds Umt '

has a dlstmctly bnoturbated Iook throughout )

378 - 421 BUFFALO&RIVER ”FORMATION’ S TR
o (Karsted toward base) - | R
> _.378 - 387 G1 Shale Do/om/t/c sha/es
- .387 - 390 G B Marker BedDo/om/te
_.‘,5:_61 Shale Do/om/t/c sha/es 4 ’

405 = 421 Crackle-—breccnated competent sandy Buffalo Rwer possnbly aI =

-

G577 (core “has been spllt)

e

”"vb-42.1 =2 Karsted K BRS facnes Quute Eish to about 442 m Abﬁndant I/S

'whute and blue vein: dolspar

" ‘Hole continues to 91.4 m, not logged at ‘this time.

154



0 - ‘l5.2" Casing/Overburden.

.Cominco. D. D. H. 4337 = N

152 /360 WATT MCUNTAIN ’FohMAT‘loN !

152 - 192 Blotchy Member. Limestone.. o

leestone throughout and lelded by an extremely well developed' :

Amphlpora Marker Bed (165 - 169) The upper Blotchy is - a llttle-‘

' ‘_more flnely bedded in appsarance, the lower Blotchy more coarsely

reductlon mottled

192 - 21 O Grltty Member Arg/I/aceous //mestone

- Quute well developed somewhat rlchly arglllaceous unlt - mtraclastlc :

' for the most part Mo'e‘-marly beds often host charophyta The
vcentral portlon of thls mterval lS cleaner more competent and |s
' more akin to the Blotchy Member | ‘ ) '

: '2_1.0. - 22.7. Upper Mlcrlte M/cr/t/c //mestone SRR e

_Quute clean vuggy, stylolltlc mlcrlte Charactenstjc creamy whlte colour

. Quste normal

' ",_."2.2‘7 = 244 Upper Shale L/my and do/om/t/c snales and mar/s

fA typlcal dolomltlc blue green shale sandwuched by more grltty

“-‘textured Ilmestones and marls = all green and qunte ruchly arglllaceous o

24.4 "-':— EZ Lower Mlcnte M/cr/t/c //mestone

."

;_Clean belge extremely vuggy Ilmestone Abundant fme lath llke vugs

vand gypsum pseudomorphs locally developed (Motheaten style

o ' :'vuggmess posssbly enlarged versnon of these leached crystals7?l

L)

porous clean E llke7 dolomlte RS L ,

293 = 332 Lower Shales l./my'and do/omlt/c sha/es and mar/s

Heterogeneous sequence o &

26 2 - 293 Sllty Dolomlte Member Falrly typlcal fmely bedded sllty,

shales and marls w:th some cleaner

llmestones Dolomltlc to 323 m qu:te typlcal R I o

332 - 360 BaSal Marme L/mestone e

“-‘f-
1 Lo

AT
Ay

R

U



o

- ’ 15

"Nevertheless shaly zones persnst throughout ‘Quute mterﬁ?g
t

m -

'plnklsk cream llmestone wuth waell developed blrdseye.t Ures in part

-

s S

""'";_',;‘,_405 - 4487 BUFFALO RIVER "FORMATION" L ST Lo
Umt has been heavrly sampled bu P E R lt was apparently an upper thlrd

. °_"'t. S and wnth locally abundant green shale/marl rlp—up cl‘asts Toward base ‘, -
B Umt develops ‘more " typloal bored appearance ' . ' ' '
Umt ‘ends extremely abruptly wrth fragments of rnchly corallme
‘materlal and" a thln brown clay seam at contact Th/s /s a extreme/y
| o "}f/nterest/ng contact Thamnoporal corat’ rock possnbly derlved from
. | .’more reefal B Brostromal to the south (where else7)? Thrs |s totally .
‘ 'unllke anythmg else [ have seen. Densely packed corals preserved in T
. sub-angular llmestone fragments ‘—i surely |n place - and\ smeared wuth k
'H"‘-j"f"_green clay. '_ . R - R T _'; S K
- va/\o;ence of unconf‘arm/ty?? - ) _ " ‘
‘“‘ Basal Marlne Member here may show dessncatlon cracks ThIS lS ‘:so ".:"_ 3 :
e a Ilmestone dolomrte co tag’i ; : L
36,40 - 405 B BlOSTROMAL "FORMATION" Fosgi//kerous'doldéiré ﬁ S
‘.1 Upper ha/ r' t " fca/ dense b/otwbated W/spy do/am/te Lower ha/f “
o Q conta/ns scatteree' Thamnopora sp corals and slender dlgltate “ \ )
stromatoporonds (Thls» fossrllferous B Bnbstromal is quute unlnke the .
" N fragments descrlbed abo .,‘Eossﬂs are never very abundant i :
N _:

H domlnated by shales followed by a w:sﬁlly arglllaceous sandy textured .f. L :
' . dolomlte and flnally a G5 B it N . g :
. R S DRSO R O

'-."448 - 506? SULPHUR POINT FORMATlON Lo R 9#
' . E X . e
448 = 7 K DZ facxes FossH/ferous do/om/te Lo ’;’ R ‘”,?

CE L
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14,0'Casin'g/0verbbrden. C e T R4

B, o o 157

[
gt

140 - EOH SINKHOLE

-
[ A

e . : .
Quute typlcal example of .downdropped and tlltedxﬁboulders bf more or less

normal stratngraphy begmmng wvth N-. facnes Beddmg is frequently angled -

occassuonally vertncal : &
Rough stratlgraphy A

“ 140 - 350 N & M facnes
. 350
625
eRgEY

625 Watt Mountaln Formatlon

685 Buffaro Rlver RS R o

47' K DZ facnes ':_ .: ' ' |

g "'E.O. H'@ 762 m )
' .~
. % , l ]
L : ',z . . )
ﬂ..." i ’:’ _. ,
_'_1; e * N ‘
, v o \‘/‘?. . “

- . - . . ‘ K
. . h RPN .
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’ 174« Ameo Member "‘”'Y = s X7 .‘—;‘:':':. _ \
:’ ‘§ ,ﬁr‘dw ) q&
17‘4 ’M3 (Lowey‘A,mc Fasﬁ‘ﬂjferous ,J/mestone - L?
. More or Ies;r’typncal vmspulﬁfwargnllaceous llmestone hostmg

. 4p8 WATT MdyNTAiN FORMATION

.« T , mjjhl - 244 Blotchy Membere leestone o ,
G Encloses an exfremely well dev Ioped Amphlpora Marker Bed
oLy ',e,r

‘ »e (212‘ - 216) typucal w;th pur llsb grey amphlpora m a Ilght coffee

matrux Thls member is, for th most part' Ilmestone throughout

H =
' Lower half 1s characterlstuc'allv coarqely reductnon mottled wnth
_ mterbeds of coarsely mtraclas |c materlal Fragments have a dark grey
P . IR ¥ o
S R 5 ) stam nd are algal/oncolmc rmmed

@ 244 - 259 -Grltty Member Argi /aceous Ilmestone o -;.‘ _'

V2 /‘.‘n \;_‘,.

L : o WeII developed quxte rlehly arglllaceous fmely mtraclastlc for the

@ A}
1am|nae and obvnousfy mtr duc d?;,
o P o BRI
e 259-— 274 Upper Mlcrlte er/t/c mestone ' _‘:
) :v’,’ . 7. . B ' y : :
Bl R T TyplcaF cleanu hght cream llmestone Fmely crystalllne not especually
,,}%_AH,JT : 'vvuggy »‘;é" _j 7' ‘ZJIH 5 it V'f“ . ﬂ-““ - ,3.‘N p
" Y 274 T 290 Upper Shale L/my and dolom/t/c sha/es and mar/s
. , Upper ha 3 flaser ‘bedded: Rlchlw argnllaceous grltty beds overhe typncal
/ *‘ 0 1 blug greeﬂ'n dolomltic‘%hale 'nif"’f 25 L R
S e Vo o ¢ .
= 3 ‘

.y




o L T 159 )
'290 - 305 Lower Mlcrlte M/crmc //mestone
Typlcal dense extremely vuggy clean creamy belge llmestone '
305 - 335 Silty Dolom|te Member F/ne gra/ned do/om/te
_ Extremelv typlcal flnely bedded silty - textured dolomite. Porous
. 335 - 351 Transutlonal zone7 Very . sllghtly gruuuush snlty dolomlte—textured
| unit, replaced by approxumately 30% lrregular bands and blebs of ‘.,',
o / »
R ,‘351 - 396 Lower Shale Member I./my and do/om/t/c sha/es and marls, . T
Dolomutuc to- 369 m Heterogeneous sequence of g‘reer: shales and E 4
o somewhat oleaner more competent marls wrth flaser bedded materual ) ‘
‘ },.396 - 408 Basal Marine Member. L/mestone R RS ‘ '.;
Falrly well developed Flnely crystalllne fairly dense typlcal i
i ‘ pmknsh belge colour wuth ck acterlstnc rlddled or bored texture _ ._\.
Rare raqdom green shale sedfns or partlngs ‘
S ,f.j':. 408 - 430 B BIOSTROMAL "FORMATION" Fo‘?ss/'/}ferbbs' -/iimes't.One |
‘ A rlohly fossullferous umt = mass:ve stromatoporonds‘ predomlnate especlally
' m 1ower half Corals appear more toward top.. ThlS unit s - distinct y reefal
~in a5pect Lumey for the most part there is vurtually no matrli‘gﬁ%tenal - B r :
. i ‘ oo o S s )‘;;-vg,“a.
"ere e A e ""* tey
" 430 - 45 BUFFALO RIVER”FORMATION’ R " G
;u ) Upper half ’_nchly (wrspy dark grey sandy dolomlte lower half cleaner f
C sandy ‘unit __\' ":"_' b ,a o B BT
N 451 - % SULPHUR POINT' FORMA?I’ION T T
%é‘ _' 451 ="7°K DZ facu%s /-‘ossH/ferous dd/om/te " g-; o
. ; R T e e PR :
Y ntinues 't6>91.4 .m, not logged at this*time
. ‘,_%; N N e = g
e e e : §
: v M i
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. - 186 - 192 M3 (Lower Amcol\»'ossd/ferous //mestone .

oo
Cominco D. D. H. 4334
0 - 165" Casing/overb'urden. -,
165 - 192 SLAVE POINT FORMATION -
.16.5 - 192 Amco Membeér. ' ,
| 185 - 186 M1 {Amco Shalel Marl SUCEERTI

L|mey med grey marl. " - - Ty
W:splly arglllaceous llmestone"Scattered bulbous stromatopormd
and crinoidal debrls Coearsely mtraclastnc in part (espec:ally

towar_d “top) .somewhat _atyplcal..Mlnor dark‘pu‘rpllsh grey ‘bltumen

"92, - 405 WATT MOUNTAIN- FORMATION
192 = 268 Blotchy Member Limestone. S ‘ ., o @f )

Fanrly typlcal development of. fmely crystalllne (flnely lntraclastlc in i i
part) reductlon mottled (bo:turbated) ln‘nestones enclosnng an extremely m‘
well developed Amphlpora Marker Bed ‘ ‘

r268 - .284° Gntty Member Arg///aceous //mestone o L

‘ mtraclastuc shales.

284 - 299 Upper Mlcrlte M/cr/t/c //mestone

Dense flnely crystalhne famtly bltumen ~speckled ||mestone Vuggmess :

' very poorly developed here._

P 2?9 - 308 Upper Shales Limy and do/om/t/c shales and mar/s
' Upper half is. charactenstlcally and typlcally, almost |de9t|cal ro the
" __““ugg_“r half of the Grltty Member - Inmey It overlles an extremely :
T ‘ S . R
ﬂssule dolommc blue-green shalel i ;\4 o Vel
a 308 = 329 Lower Mlcrlte M/crmc //mestone o ',;‘:s‘ B
Dense clean fmely crystalllne Ilmestone ane stylolltes fanrly well* ' '
CX _'l e ] - ' ._g,nf"'
LN e ’ T,
pAC s

lnterbedded cleanerx mtraclastlc Ilmeston'es with marls and extremely .




o

g

’ B o - 4 ) . ‘A S T .\:
et S T 1§

N <developed Fme motheaten style vugglness o o ,
¢ - 329 - 357 Sllty Dolomlte Member Fme gra/ned do/om/te, o Ce
Falrly typlcal flnely bedded porous sulty textured dolormte, Slgns in

.. N ,\9 ‘ i B e
part of mtrstratal collapse \from evaporlte dlssolutioh 3 R

e 357 - 402 Lower Shale Member L/my and do/omlt/c sha/es and mar/s
| (Upper ‘half dolommc) Farrly typlcal heterogeneous assemblage of

A _' L green shales and flaser bedded cleaner carbonatesf In Igwer half umt

angd . ome stran el

e , textured lblrdseye?) mlcrutes ‘"- n R :" IR A

402,— 405 Basal Marine . Member L/mestone f o ; e
g ‘ T © ) . : 4‘ a ‘.’ ' . ‘d. 0. ‘_ 'ov

Plnklsh belge mlcrlte S

405 - 436 B BlOSTROlVrAL "FORMATION" Foss//rferous limestore. " * R
, Here preserved as llmestone aRd extremely 'blostromal Massuve AR

' . s o § S N . . I ,‘. - s

P stromatoporonds predomlnate wnth lesser Thamnopora sp Stromatopormds

are -as much as 45 cm thlck Corals especrally, seem to ocour m a green
LRRE - v
S end’ brown clay matrlx Nevertheless they are extremely densely pac'ked
" ’ -dv~ B 0 B
and entlrely selt supportnve Clay&,could«sbe post deposntlonal'ﬁ Somew_bt.

'c‘.a' oot T B

b} .

hlck—shelled brachlopod debr:s also occurs here a

S N ; . .. s . R
. k - e e : o 3 ..,‘ - B T S .
st . X o= s . . ‘o S ©

A436 ~ 469 BUFFALO RlVER"'FORMATIGN" stpy -//mestone ! dolom/te

"V,'G5 sandy telttur.ed ‘//mestone for the most part although upper 15, em is’
"dolomltlzed \kry unusual Flnely beddeq - famtly wrspy m part C

RELH L . -
"l

-_N B Lowerp\\&stélS cm extremely mterestlng here —, more coarsely clastlc

r“‘“l o

Hole contmues to. 765 m not logged at thls tlme U rj' BRREE S




N ;, ¢ S i

§ .. B e ‘; ."b,'» .,‘- . 162 ‘.
B "‘:'" : IR
i | - . B : a-

' -0t .7 Cominco, D. D. H. 4333

ST T
~“0 = 14,0.-Casitig/Overburden. - - .~ ol
N et oo i . .,‘;;.‘_~ s " ' . ’.‘\,‘;'.,.

N

140 -~ 180 SLAVE POINT FORMATION
14“0 - 180 Amco Member

' '. 140 - 143 M2 (Upper Amco) FOSS///ferous //mestone ) ,}
o 143-— 168 1 (Ameo Shalel o |
' Mar/ ‘ L | L
| 168 - 180 M3 (Lower Amco) FossH/r'erous //mestone,.' :
. Abur‘?dant pmk bulbous stromatopormds wnth darkn purpllsh grey )
7-' a oncolmc rims. These fossnls float in a wusplly arglllaceous in: part
o | fmely bIOC|aStIC matrux - a greylsh coffee*brown |n colour '
180 - 375 WAﬂqMOUNTAIN FORMATION
180 = 256 Blotchy Member L/mestong ' L |
";.4,' qute typlcally flnely reductlon mo;tled- to coa.rsely ‘m,; ! d Fmely
. . .

crystalllne dense Inmestones hostmg AmphlpOra Marker Bed

eazazase T ',_;y};ﬁ.ﬂ
* 256 = 271 GrJ,tty Member A’QI//aceius /Imestone _v | " :
o Wlsplly arg||laceous gntty .mtraclastlc hmestone - varymg fromAa B

shale to a dlrty hmestone Coe “,‘ T S

271 - 28 77 Upper MlcnteM/cr/t/c //mestone
L (POor recovery) Fme,,dense cream hmestone
7271 - 29 3? Upper Shafe L/my sha/e
SRR _' 15 cm only of green shale recovered o
o - 7293 - 30 27 Lower Mrcrlte Mlcr/t/c /}mestone e ol
L Poor rcovery - very snmllar to Upp‘er M|cr|te- g _:' coR T L
7302 - 3447 Sllty Dolom;te Memberu F/nt&gra/ned da/om/te Extremely

poor recovery - hght coffee-—brown sulty textured dolomlte ’

?344 - 37 57 Lower Shale /./my and da/am/t/c sha/es and mar/s

4 .

Ly
s 5
.



. ' . | ) .' ¥
. . 1634
Upper half dO'Omlth Typlpal heterogeneous sequence of - shales 'marls:
. “and flaser bedded llmestones' e W o L
' 2375 - 3967 B BIOSTROMAL "FORMATION" B R
Hughly fossullferous7 Vlrtually no recovery very hard to ldentlfy‘




" - Cominco D.D.H. 4352 _‘ - / | S
. 0 - 174 ;Cz.a'sing/Overburden'. k
- 174 357 WATT MOUNTAIN FORMATION. . = = - ~‘ S
” 174 - 201 Poor recovery here This agpears to - be more akm to the _ .
S _ Sll'ty Dolomlte member transrtlonal ~mto the Lower Shale7 Strongly
" ‘T’i banded and velned by gypsum creamy brown dolomlte '
T 201 - 31 4 Lower Shale member Do/om/t/c sha/es and mar/s o P R

Thlckly developed’ and dolomntlc throughout (somewhat unusual) Bluush O
. green dolomltlc marls predomlnate wnth some shaller beds, and some :

- ‘cleaner cryptocrystalllne dolomlte - almost chalky lookmg pale

| | ,brownlsh cream in . colour " g T R

. :'..'i_314‘- 357 Basal Marme member L/mestone' o s

o Medlum grey brown dense fmely crystallme llmestone Wlspy

; v lamlnated ln part Characterlstlc whlte dolspar blebs also developed in

part Umt s llmestone throughout |s apparently devoud of macrofossul

i but doés show 5|gn of bloturbatlon and burrowmg

‘ 357 - 404 B BIOSTROMAL "FORMATION" FOSSI//fEfDUS do/om/te ,
_‘.‘:'-["Quite typlcal"‘_ lnltlally dark medlum prown w:sp.y, Iammated dolomlte v
L becomlng mcreasmgly darker ln cotour and mcreasmgly foss:llferous wuth s

j{". 'depth Pancake stromatoporouds, th ‘k' brach:opods ~and flne corals are :

. "»‘:-v__about equally abundant Basal contact wnth Buffalo Rlver is. extremely sharp | N

404 - 60~7 Buffalo Rlver ”Formatlon" R S o
) 404 = 41 8 Gl Shale Do/om/t/c sha/e '-: ': |
o Soft flssﬂe medlum gre? dolommc shale " _“ : ﬂ :
L A‘Zl»l 8 = 428 G B Marker Bed Do/om/te T ’

- More or less ldentlcal to overlymg Bw-’Blostrorr:aI ‘Dev0|d of fossnls o



165 -

‘428 - 433 G2 Nodular arg///aceaus do/om/te S
‘ _ Sllghtly more competent than underlymg Gl shale.
433 - 463 G1- Shale Limy sha/e _ '

Extremely soft and fissile, Ilmy shales ‘ . : : “ o

463 - 494 Only 75 -cm recovered of a strongly competent dense, - grey
lvmestone Vaguely dlsturbed in’ aspect flnely crystalllne Possuble G3.
or G272 | ) o '

f494 - 527 G1 Shale Limy sba/e

' Soft flssﬂe ' : ) B
827,546 c-;2 Nodular ar%//acéous limestone.
. Dlstlnctly more competent nodular richly a'rgillace_ous,. Ii_'me‘stone."b |
546 - 607 G1' Shale. -Limy sha/e R Tl |
o For the most part a soft fissile, . shale wnth rather rare, and sporadlc
lvmestone nodules Wthh are. especlally abundant 582 - 591 _ "_ _
The basal contact wnth E. facnes IS very sharp = although for
| the lowermost 60 cm. the shale |s mterbedded wnth a more. .

v

&mpetent grey, arglllaceous llmestone

607 - 762 PINE POINT FORMATIO/N o

There lS ‘a sharp change 'fbgkan E I|ke dolomltlc sandy textured unlt but

‘ whuch hosts falrly abundant" grey - wusps Thls style of transntlonal umt

: g;.%, % pers:éts to 630 m, whereupon a true (clean) porous E- B prevalls to

S0 U EOH @ 762 m

Cg

ol

,{?



" Cominco. D.D.H. 4351, V

ré:{ - 0 .V_ 19,5"céé’lng/Overburden.'

195 - 408-WA1T MOUNTAIN FORMATION

B . 195 - 204 Lower Mlcrlte M/cr/t/c //mestone
o 204 - 24l Sllty Dolom:te member. F/ne gra/ned Eo/om/te
o ‘nght creamy coffee coloured flnely bedded flnely porous, flnely snlty s
| ,textured dolomlte Fme velnlets of gypsum and/or anhydrlte occur -
;'-sporadlcally throug?j:ut generally parallel to beddlng | ‘ -
241 - 258 Basncally a transrtlonal zone  from the Sllty Dolomlte |nto the S

underlylng green shales It is characterlzed by abundant gypsum in
'._'bands and nodules constltutlng at least 30% of the mterval Orlglnal

rock here is a greemsh snlty textured dolomlte transmonal lnto a

: ',-marl - - )
259 - 354 Lower Shale member L/my and do/om/t/c sha/es and mar/s

Qunte typlcal sequence of dark blunsh green marls and more fissile ’

o~
P

-

} shaly materlal A rather unusually unlform sequence

354 - 40.8° Basal Manne memlSer Do/om/te

-"Uppermost 60 cm is somewhat transtt@.nal jin - character belng llght

""“u“’

l . . o creamy belge m colour and dull earthy ln texture A cryptocrystalllne

i ﬂ ,.dolomlte, ldentlcal to that noted in’ same trms:tlon in DDl—L 4352 v

B "Remalnder of mterval :s a typlcal fme dense dolomlte Wlsplly

o arglllaceous in- part dolspar blebs ln part becommg dlstmctly /ar_er ‘

o L o [ brown in. colour as _unit grades transutlonally down lnto...'[. : |
b e
.o' * 408 = 451 B BIOSTROMAL "FORMATION” b Do/om/te o

‘ Dark brown dense wuspy dolomlte *Flnely crystalllne and devoud of fo_ i

‘ to a depth of 430 m yvh‘r' pon corals and dlgltate stromatoporonds

o become abundant This” UQIt

P -\\.__:_‘

f eems to darken wrth depth

N



£46.1 - 61.6 BUFFALO RIVER “FORMATION". = *-
451 465 G‘I Shale Dolomitic. sha/e
Soft flssne dolomltlc shale

465 - 472 G B Marker Bed Dolomifte.

Vnrtually ldentlcal to uppermost B’ Blostromal

472 - 546 7?77 G1 Shale L/my sha/e = ‘
Soft f|5$|le and hmy Tces of: G2 ~oceur sporadlcally apparently out

o of place T I S RV
_c 4>.9 - 539 /umb/ed core = box may' have been dropped?? ,
i l: ‘ pe., 479 - 509 45 m recovered IR - '
509 - 53% 30 cm recovered” . /' . H/
« From 472 - 546‘ GI sha/e no doubt predom/nated probab/y host/ng o
, | | “one G2 nodu/ar har/zon RIS s - E ' RN
L 5;46 - 570 G2 Nodu/ar a@/laceous //mestone -

E -_: B h Wlspnly arglllaceous matrlx splaylng about clean hg.;nt: grey.","nodu!ies. “

570 - 591 G1 Shale Do/om/t/c sha/e , : R EREAE
S°ft grey flssﬂe wdolomltlc shales ’ RS e

»r?\‘ R

59.«,1 o= 603 G3 Arg///aceous //mestone

: texture ThlS unit . |s sd(newhat hghter ln‘
603 ‘- 616 G1 Shale L/my sha/e ‘

. " Soft fnssule ||my shales E -'f‘ . b'"'." ' ' .
616 - 625 G E7 Arg///aceous do/am/te ' o -
~.Qulte a transutnonal mtenval a. B'lsh E Ilke sandy dolomlte hostmg
s ' abundant qunsh grey Buffalo Rlver hke arg;llaceous wnsps
N '5'625 -2 PINE POINT FORMATION - e "
| 625 =7 E facues Do/om/te R LY ~

Quute typlcal porous sandy dolomlte Somewhat Bush toward top but
otherwuse completely normal clean E faC|es ' '

EOH @ 782, - L
1... © T e > RS,

. : 2=




. 1es
~ Cominco D.D.™5707

ij,;:_]_.‘_ 0 _ -195 ’C)a.sin’g/oyerburden. )
B . . : oo " . ;‘ \

1es - 302 WATT MbUNTAIN FORMATION | |
| 195 = 264 Lower Shale member L/my and dd/om/t/c sha/es “and. mar/s |
: ,vUpper half llght grey to greemsh grey to green arglllaceous ;"‘ :
3‘-dolomltes DuII earthy textured Very soft’ and flss:le in part Generally
a falrly homogeneous mlxture of clay and dolomlte Unlt :s more . N
-varlable ln colour than |n texture ’ _ N ‘ ;
.-_Lower half S|m|lar to above but hmy Also unlt |s more shaly more
“'argnllaceous except for Iowermost metre or so Wthh is a mole
_ ‘competent earthy, arglllaceous dolomlte . - | o
264— 302 Basal Marine member Do/om/te | ‘ '
. ',‘nght to medlum brown grey, sandy dolomlte somewhat patchlly

"ncoloured Mlnor dolspar velnlng wnth small patchy blebs |n Iowermost

.30 cm A vague recrystalhzatlon texture results in the sandy texture
"‘,-,Umt becomes darker with' depth The upper half ns falntly lamlnated

: ',.'but aIso appears to be sllghtly recrystalllzed

302 - 347 B BIOSTROMAL "FORMATION"E Med/um brown do/om/te .
> ,Upper half IS barren and shows a falnt recrystalhzatlon texture snmllar to
4 that seen i overlymg Watt Mountam Moderately vug;y (fossul mold|c7777l
_,,_Faurly abundant dlssemmated arglllaceous matenal 3 ‘ _'
° "'A_Lower haﬁﬁ cdihtams falrly abundant matrlx supported coralllme debrls and |
| R some thlck shelled bracﬁlopods o - - ', :

R ‘,NB Lowermost contact somewhat uncertaln core jumbled77 RS

347 - 469 BUFFALO RIVER '"FORMATION” -' T
347 - 357 G1 Shale L/my sha/e

e R . .
. ley medlum grey shales Faxrly competent
o B ..‘.a' L B e l(”‘ L [N

- ,'.v,“x.n_h- . . Lo -'_“,.-‘ .



’ clasts

169

m upper few

qreyer and

363

—390 G‘I S

469 = 762 PINE POINT FORMATIGN
469

- 61 0 EQ facnes Do/om/te . - _:: o , “'_‘

’Typlcal Ilght to’ medlum brown clean porous s&ndy dolomlte Falrly

= »frlable Coral fragments occur sporadlcally Umt |s sllghtly BISh ln part,

g‘_:especrally toward the base L

810

‘:VMedlum dark brown wnsplly arglllaceous/bltummous dolomlte Scatterlngs

.

',— 628 B Marme Dolomlte Do/om/t/zed b/om/cr/te

: .of brach and CI"IﬂOldal debrus throughout Very sharp upper and Iower "

. '-'7_0'.7

Yo

707 E facnes Do/om/te More ‘or less ~as' above shghtly denser R

- 732 B Marlne Dolomlte Do/omlt/zed b/om/cr/te SR !

L

:.Medlum brown grey, arglllaceous dolomlte Dlssemmated o .

”i.'arglllaceous/bltummous matter throughout Fanrly abundant crmoldal

o ;I\LB Uppermost 30 cm wusplly arglllaceous fossnhferous sandy, RERS

ae

:_,debrls wnth occasuonal thm-shelled brachnopods

textured dolomnte*Possnbly vestlgal BDE fossnl horlzon777

kY . .




v..

- . . N
. P . . -

732 v 762 B Marme Lumestone B/om/cr/te B
i
Ma’s‘erlal much llke that deschbed above wuth 30% beds of ;:lark

bro‘wn more abundantly fossnllferous more rnchly bltummous Ilmestone

Brachldpods much more abundant

0,,_5 .
: - EOH @ 762 m
, . . , . . ﬁ v I Vo T . L



e

) :‘“ 21 3 - 229 Upper 'Mccrlte member M/cr/t/.c /imestone

52 201 2,1-8 Apparently the Blotchy member -f but thls seems to be fro "”""

isf.‘ out ofb place boulders T ere rs no contmulty of Iltholog here
V

229 - 250 Upper Shale member I.Imy and db/om/t/e sha/es and mar/s

“ n“- .ﬁw: . &

Bqush green dull earthy m texture dolomltlc marl Upperrrfost B

30'—60 cm s more of a wnspy/flaser' bedded hméstone e

250 - 290 Sllty Dolomlte rriei‘nber F/ne gram@ do/oq)/te A .;; ' .‘,
"'" Fmely bedded fmely erty textured porous zdolomlteﬁ'the fnab{é fof'
' '“"ﬁte most part - recovery%“thereby lpOOI" T '.\bn" - &

(No footage markers) Only the uppermost 60 cm or so 1s preServeti

',;'abundant, Thln blue—green—grey clay» s" ms ’o'ccur sporadlcally These ,

| "fdarker wuth depth and charactenstlc whlte ddlspar blebs become mgre ‘

: 25’0 35 17 Lowem Shaip member I./my andh do/om/t/c sha/es and fﬁar/s
IR (Footage marker d;fflcult to read here);g'f_.‘_"‘ "_' ‘ LSRR S
n .' Typncal heterogeneous assemblage ;bf €
; PR flaser be?dded (cleaner) Ivmestones lcream in Aj o&our, and dull m aspect

: v Uﬂf't lS dolommc to 322‘ i'ri and then@mx to bottom The %ppermost R
o . “mate or: 50, and cohtlnunng up m b “the’ Sllty D’olomnte member g n
- o charactenstncally vemed by gypsum “in. dnsplacnve vems and veunlets e
& ’; lv (generallg parallei to bedd’lng) “and. Iesser nodules progucmg a’ “

* ‘~—« chlcken-—vylre texture. . L v * °‘ r "
AL. 35 17 3937 Basal Marme member L/mestone / do/om/te :

~



.f'“.' - '. . o _' T .’: . ‘

w00 3es- 48 B BIOSTROMAL "FORMATION" Da/om/te R B

A M ‘ '“‘) w

fa Dﬁ'k brown de&e finely crystalllne ﬁomlte Wlspy for the most part
. RN YR

s Upper half devold ot.., fossnls Ierr half us a floatstone »wnth farrlyL _ .
; .. . . ' \" "k _ R ‘\' ;

oo v\}ermost r‘ﬁetre or sois, agaJn -
. v
z
8 . ’ ¢ ( ..__Q N
j‘ S ‘. ] , ', . Ex m}é : < + Lo, Y A- " ot \.'. ‘n RS g

JORMATION" + = .+,
o NB 439 - 463 10 m on|y. recovared ' tf’ét'g, Y
R TTN 439 4547 GT ShaIeDo/.omIWt?’-éha/ P

Very I@Ie recovered‘ ,%Vhat |s appé

LR ".439. - 494 BUFFALO RIVER

s to be more cor‘npﬁe

. R .
) ot . g v

PR
o

usual - morfe of a w:spy,.sulty texth'red a‘rgyllute? . L
‘ 4547 «— 4637 G B Marker Bed Do/om/t% - 3 ‘ o
“ (Probably preferentlatly recovered wuthnn thns run = approx 30 cnt“

rycgvered) bark brown dense dolormte B Buo hke‘ 'L ' 2
",-__ﬁ"469 G35/G2 Flnely sandy textured waspnl§3 ar?ﬂlaceohs vﬁguely

E nodular texturéd dolomlte

RN/ Ty e
!

9%— 47’5 G1 ShaIeL/my Vsha/e

J' o '., 475 - 481 G37 Arg///aceous do/om/Ie/ L ‘ 2
T T , -~ “A som hat sandy/sulty textured w:splly arglllaceous hrrie.stone L

“0 Competent wuth a3’ somewhat dlsturbed texture - vaguely G2‘ hke':n
S ' 48 — 494 (35 W/spy do/omlte Q ~' \. ‘
"leflcult 10 prck thq base here A medlum grey, falntly ’wnspy, ;andy

‘7'1-":-‘:d°olom|te Seems to "ciean up wuth depth but becomes more dls?nctly

> o - ’_}'l'-‘fWISpy, Lower half host's.some Iarge coralllne debrls SN

‘ E POINT FOHMATION R
494 - 512 B\E facnes W/spy do?om)te.

d'olomlte
Hﬁ: . ._-_'l’um_,,.v y ‘. -




P, :

i P |
SRR 512 ?62

vl “ v "' ' m X |
teo i iGoeod, cl an sandy texturéd doldﬂn'te Partually prequIllZBd to 549 m |
/ v . ' "
Ty L - )
T T T T |
e, o‘,-‘ . 4 . | : | '
Y T Tt T : J“ | |




: w ‘f ) . ;-
158 - 338 WATT MO \ITAIN;,FORMATION i

158 - 174 G"'ttY member,,for the most part w!th seme Blotchy member -
e materlal mlxed nn\, ," \ i
“ ‘ 1“7% _ 189 Upper Mrcrlte c . L .
\ 4 *.u‘“::’ . Mrcr/t/c /imestone, . “Ll | . S -
, \& e 189 - 204 Upper Shale member e o

L C i L/my and do/om/t/c sha/es and mar[s A

R ﬁe; - 204 - 219 Lower Mncrtte . M B
4 B 6 ._‘ . ; r ) B NP , 'ér B
o s ‘ M/cr/t/c //mesto%e o * L uen ;

B R . - . .
e . S~ . A - v

.19 - 250 Sulty Delomlte member

‘O - 326 !‘.owqr Shale member (280 = 296“311my) L/my and do/om//
6ha/es éwd ma,/s "f”' N TR PRI R R
326"- 338 _ Mahne member L/mestane ana’ do/om/te o

R o base 1-."__ R ‘ S j_ .
S ) 338 = 386 B BIO$TRONIAL "FORMATION" Fossr//ferous 30/0m/te _ v .
- : * N B Run 35 7 - e387 ha\s‘ been reversed such that there /s apparent/y
b L(3'0 cm)of\Gr sha/e from. 3573\ S0l a o w

‘ '.-‘ ‘ Otherwuse this ’p;s ¥ qu1te hormal dense waspy dolomlte /hostmg falrly | .
" / R “ abundant dlxtate strom and thack shelled brach debrls The Iowermost o “
IR z 0 m s apparently barren (and Qrackle breccnated) “ -

383 7~433 éUFFALo RIVER "FORMAT‘ION’ R
T 383 —~387 G‘I Shale Do/amlt/c \s‘hale = L o :
e ',;v_.'ﬂ;ﬁj__:j 387 < 399 G B Marker Bed Do/om/te D TR T e

Wl Much llke upper B Bno but there is no’ jumblmg here fo?-,fopf'bf‘




' g, : ;
.I 'aA j “oeom ‘_' “.'.'.' ;{vl )'a ' N . . ‘. ‘ * ‘u .
L e e 175
ST mterval contams characteristic G1 “lithoclasts”. .
RN \390 406 G1 ‘Shale.Limy shale: - ULy -
e B Soft fissile,. - limy shales o | »l
; f e 406 - 413 GS?/GZ Arg///aceous //mestone | ' i __
e ..'\leplly arglllaceous vaguely nociular textured flnely sandy,_dense grey ;
| Ilmestone Much more rlchly argnliaceo’us than a: G5 Contauns rare
: . 'corals Ca § v - , AR -
413 -.4186 G1 S@Do/ommc sha/e R
L 416 433 G5Do/om1te S ) =
’ @ght to medlum gre’y sandy dolomlte Wlspy and dlssemmated ;
_ , argullaceous eontent Mmor corals and thlck brachlopods B
R ’“‘ - s
AT = 'gare =B facues Do/bm/te il b '_ 5 \. RANRR.
, s . Somewh’at transmonal -.—° could poss:ﬁy be%luded m wnth G5 ‘
o ‘ 448 - 762 (K)B—E facues g@dnng into” E fac.es ; Y
w ’_» r_: EOH @ 762 mo
val® ’ "." b
b - papd
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. L Commco ‘D.D. H. 4808 S e

r-.

L . . v ; R A
,-4 ¥ . S

0 - : 2'O.>1 Casung/Ove,rburden ' ' SO 4 : ; u ; o

- :4 - - : ’ B - . Card Lo - [ Sk P
: » . Lo

' ,,,201 —-287 WATI' MOUNTAIN FORMATION SO S R

;‘\f"."

F/ne gra/ned do/am/te L

}A

basal contact wnth

BN
asal M@ne mem

&Vx L/rnestoae | 1

and thlck shelled brachlopods becom{e»f*axr‘l'y abundant ]
nevertheless matrlx supported throughou o ’-" ‘,j--'.:

F B

334 = 384 BUFFALO RIVER "FORMZ\T!ON’ Karsted R R R

334 - 343 G1 ShaleDo/om/t/c sha/e R _
. 343 - 349 G B Marker BedDo/om/te ,‘ CELL

a_,r..u«

-_*442‘— 4&8 '(K)E fa"é.es LT
. 488 570 Karsted L R |
,[1'-.570 - 607 K 027 or‘bleached K BRS777 a. . bit odd

W,

22 67 - 265 Lower Shale member l./my and do/om/t/c shafes,iand mar/s
N L : Jf A) " -‘ ‘l .
R Dolommc to 247 m. Dustmctlve blrdseye textured grey llmestone at

NB Lowermost 60 cm is. a httle greyer m colour than normal

201 (- 2267 Sllty Dolomlte member o o ‘lf v S

- 34.9.#, 369 G1 Shales (probably remoblllzed) et sl
e 369 - 384 657 Gfey sandy do/om/te L ,

L
. Laa
W




n

u

&5 'to’ 76.

. + .
i R
4
Vo
IR

. pot-

o

S,

soei -t s




166 ‘—‘ 302 WATT MOUNTAIN FORMATION o .

@k’
Cen

"

_-', (Upper half dolommc) o
. e 280 302 Basal !Marlne memBerv /./_ng g
I (Upper it nmy*’) A

L . . . St
. st T ' P '%‘-. 5 PR

* Vaguely nodular textured in: par’t 'l:'.‘ . SR

S ,*’ 399 - 762 PINE POINT FORMAT!ON S
399 < 552 K BRS - E facnes Da/om/te e S T

166 e 183 Upper Mlcrlte M/cuti’c //mestone C :

“

[ <183 198 Upper Shale member L/my agd do/omit/c sha/es and mar/s

21 3& 229 Sllty Dolomlte member

F/ne gﬁa/ned do/om/te

' rubble zone @ 302 ° ?.‘ "

e st e
-_‘\1! e R 3.

302 -~ 335 B BIOSTRGMAL "FORMATION"' Dense, fosslllferous do/om/te

..’.;., .“._,

A

O RIVER "FORMATION”’" ‘

- 344 - 347 G B Markf,"‘_;

Partlally hmy

T~

[ KA -G

.“

._."/'v._' R : i
Lo o D S .

toam

384 - 399 Gs ‘dolomite> NB Last. 30 om. 'here Iooks Iuke G1 shale77 e

347 T 384 G1 Shale Da/om/t/c sha/e “ b . _ : f‘f:vi' RRCAE
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552 - 2KE facues to E facnes . ; . e
Do/om/te e e

Hole contmues to 762 m not Iog'ged at thns tlme
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158 - 213 WATT MOUNTAIN FORMATION .

180

. 158 - 195" Lower Shale L/my sha/es and mar/s
: )

N 195 - 213 Basal Marlne member I_/gnf brown //mestone

Green %/ay band at th/s .contact. | .

o)

21 3 = 241 B -,,*BIOSTROMAL ”FORMATION" Fos.S///ferous //mestone / c/o/om/te

Rlchly fossnllferous l‘- a: packstone for the mostgpart Upper half llmestone '

v

N lower half dolommc Lower half IS also ‘more brown ln colour approachlng

a floatstone m nature and IS more akm to the B BIO as developed

3

PR towgrd the north 8 ,:"'»;; LT
L PN 2 o R ‘v,'-.l-".,.;,“:v

24-1 -nzea BUFFALO RIVER "FORMATION" e

e

241 = 247 Gl ShaleDo/om/t/c sha/e

247 = 256 G B Marker BedDo/om/te, Massnve and pancake stoms and :. LT

thlck shelled brachnopods |n a greylsh sandy textued matrlx Very
E snmllar to' reefal"‘ B B|o Col

256 - 259 Gl shaleDolom/t/c sha/e / //mestone

, i (Upper thlrd competent and G 3|sh7 SRy
({ 259 - 274 (537 'Sandy, argrﬁ/acebu}s do/om/té""-karsted s e :b

K DZ / K SRF facnes Fos.s‘///ferou& do/om/te TR \_

’ %

: '"405 - 552 P/NE PO/NT FORMAT/ON ,

EOH @ 552 /ﬁ

et 1': U

: 29.3 R 405 SULPHUR POINT- FQ@MATI% ST e

} 274 - 293 GS Sandy do/om/te -~karsted —. v : ' @ ;

Ve s L
e Ty " . e PR . ' B ' v.-
. R R I -
A W e . e IR S
. T '\... : “a . e e DR A, sewor o
. } : - .‘ o;. : : S .« ) : LI ,- [ DA P N \l PP R TR
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":0’.1..‘:-152 Casmg/Overburden o A I o _“ :

: : e wtt
v - - e . e
« =
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-’1"5‘23 180 WA MOUNTAIN FORMATION = L

-

7180 - 230 B BIOSTROMAL, "EORMATION'. Fossi/iferdus . dolomite. .

” ‘4-** 230 = 247 Intgr:bedded grey shale and sandy textured bedded dolomltes.'
: -*%% . |
R

o -"”384 - 646 PIRE" POiNT’FORMATI@N

EOH @ 646 m

\152 - ‘@0 Basal Marlne member /_/mestone

i .'- ‘ Pmklsh beuge Ilrﬁestone Blrdseye textures burrows and.«bccaswnal

"

; RlCh|y fossmfergus reefal" mterval Massrve stromatoporonds, lacyv yggals

A

i)

-

2%0 = 274 BUFFALO RIVER "FORMATION""" i

247 e 274 GSSandy ﬁ/om/te Q R LT |
.; Strongly replaced by calcute velmng and floodlng = obscurlng b
» ‘”I i 1) A R O l ' '
contact < R et DA S ’

oot
s o
|

274 - 384 SULPHUR POINT FORMATION = e o e
K SRF - stroggly replaced to 296 m ' R AT

-

\

Not Iogged at tfﬂs tlme‘ . : 8
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axes parallel to beddlng Thesé flask. shaped tests are. extrememly well

o L #A90 © 4322 F facles lmz 8m) S -
Extremely abundant matrlx supported Tentacu//tes sp and Sry//o//na sp a o N

fme dark brewn orgamc? ruch mlcrltlc matrlx Tests are- all oruented wrth long

Xl
A B : >

[3

R sub-—parallel to;

preserved and are both smooth and corrugated in, appearance The lnterlor of ’ :

\

these tests was apparently sheltere’d from sedlment lnflux to be fklled by a =
Iater sparry calcvte Thls has,, for~ the most part, t'w recrystalllzed to a fnne ':- o
(0 OSmm)@doldmrte : ,ests thwwes appear -to' -have been preserved as flbrous 1 ' v

[

calc:te lnasmuch”as both Iong and cross sectlons can be o}fégrved wrth equal _v, s

regularlty wby[&"‘appear that« there has been ‘no @urrent aotwlty here ‘to . :" SRR
preferentlally ‘%nt these tests o - h ‘" 'r‘? o B e

| ,"‘ Wrthm certam horlzon; crlcoconarlds are so abundant'that they may FS
represent upto 75% "":ﬁe total volume blowever on avgr‘age they constltute..‘

’matrlx supported Almost wuthoat xceptlon_ 'they are orrented w:th' th'a

.
o)‘

,transportatlon) are absent.

V-The tests themselves al'e apparentl“y preserved as calcnte.) Internal structure

\|s very dlffncuXto see however the calcute IS apparently ’flbrous, and ‘arranged

i Lol e e
hell surface (a very shallow angle) %nd ‘appears to bet ’sé‘mewhat‘ R




slmllar to brachlopod shell strqpture These tests apgare’ntly acted as . Sedlment
, { shelters and were fl“Bd by ,a clear calcnte cement after . deposutlon ThlS m turn R
" \w N S .

v has been prefentlplly dolomutnzed and is now preserved a5 fme mterlockmg

k‘ dolom@te rhombs Very rarely the orlglnal calcute cement is’. preserved and then
A . .

.' only w:thm Iarger specumens \ oo ¢\ S

v

°.

The crlcoconarlds are generally smooth walled and flask shaped (‘ g R
. Sty//oI/na sp?) OCCaaslonally the.walls are%zmore corrugated m appearance ‘ _', ‘T_L“,‘
' (Tenatcu//tes sp7) Punctate brachlopod fragments occur sporadlcally also showmg
L ,.' flbl‘OUS cal&te structure it is - undulose in texture and. lies® at a shallow .angle to Gl

l;gf dlsartlculated shells no greater tha&

3_ shell§°§urface These are, all frag?n

.‘ ,O§hmm* nn thlckness Do ;-' _ : S ,_, Tl
g " The matn; here is, extrem flne gralned and varles‘ from lught to dark L
. '\- . - Yo N CL '.‘.."‘

":",:‘7,"‘.'.‘ chocolate brown ln colbur lt is apparently these coloyr vgrlatlons ,whlch hlghllght"

the overall lammated texture Flne (max 005mml dolomlte rHombs are peppered

throughout ‘thls matrlx These rh?%mbs are ldentlbal to those fo“__

et

sedlment sheltered areas T ir growth was apparently mhlblted wntﬁarxn the more

S e ,ar}-‘v e : _
orgamc rldh matr|x7 3 :., PR S

ﬁongate blelé"s’v of flne' pyrlte areusporadlcally deviloped wnthlnt,the matrlx
Y RV
.more euhedral forms can be seen replacmg brac |opod and crlco

conarld }

: g’_!ra’rel‘

dark orgamc7 maternal Of notable exceptlon are "the mtenors ot (relatlvely- v_rare : K

v_"-gi " artléulate brachlopods They 0apparelii'ly offere@ some kl{‘\d of shelter to %‘the_'r'

i l ; .
..;_ \‘ N '..-;“‘ r
T s, ;
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-

sedlment influx or hydrocarbon rqlgratlon {or both), -and were fllled

po&t deposmonally with a clear cblclte cement. This, in turn has been
preferentlally~dolom|tlzed to— rhombs\———agam-only——o 05mm—lnqs|ze— »—but—here in—
close_ proxlmrty, ond_with the other A S|mllar .sort of shelterlng effect can )
'oc_casionally be" seelpeath dlsartlculated upwardly convex valves .

.‘ Such Iarge brachlopod shells rarely exceed 0. 5mm\ in thlckness and are’,
~'apparently both punctate and |mpunctate ThIS suggests a va‘nety of forms may )
' be pl’esenhsuch as Az‘rypa spp or Warrene/la spp The flne bloclastnc materral
which in part comprlses the matrix,- ls prlmarrly brachlopod derived but i

presumably from thmner walled ‘more dellcate ‘spemmens Cr:noud ossrcles are '

. also present but are relatlvely rare in these examples Crlcoconarlds are . .

kY

.abundant throughout the matrrx o b

Fine - pyrlte is- scattered sporadlcally throughout the matrux concentratung

. »along wnsps or laminae. . It occassronally replaces shelly debr;s and constltutes

i
Kl

-upto 2% of the sectlon LR e ‘_ L C .‘.' e
n 4323, some slender (5mm) coralhne debrls (Thamnoporld777) can also

be found Orlglnal calcite cement has been preserved wuthm the mterstlces

.*,Bryzoan and/or algal debrls can ‘also’ be tentatlvely ldentlfled The coarser

. blOClaSth component of these samples comprlses approxlmately 10% of the

.

‘ v‘rock ThIS is probably sllghtly above average, but .not unusual . o R

#AB7 - 4640 - G-B lithofacies (92.6m)

N v

'-lThrs sample taken just above B(marlne) contact) S : T

‘ The majorrty of thls sectlon comprlses a somewhat "cle'aner than usual yet stlll
orgamc rlch brown mlcrrte However aII of the usual (for B facues) lammar
R textures have been destroyed and the shelly debrrs present (crlcoconarld E
-' predommantlyl is qulte randomly oriented. Tth ln ltself rs suggestlve of 3
bloturbatlon and is qulte dlfferent from the clearly lammated texture seen in . B\

and F fames samples el -

-

v



N

»———they—are——texturally—sumllar—to—the matrix—but—see)p'\—to Iack -the— brown«organlc

_occeur, sporadlcally, and’ .apparently. randomly.

" been Aoitructed ‘by . the mcreased arglllaceous content7 Such’ orgamc materlal

. :_‘ o, " ' - 186
'Furthermore several discrete, semi—c'oncentrically' taminated burrow like.

features (approxnmately 0.5cm, dlameter) can be &scerned Lnght Nt - agpy m .cdlour,
¢

L)

component entlrely Inasmuch as these. are prlmarlly dcstmguushable due to colour

change, athey could represent some kind of. bleachlng effect (guuded:by _—

burrows") or - areas somehow protected from hydrocarbon mflux .

ThIS then ‘is essentually a fme bloturbated blomlcrlte wnth only very

‘mlnor sngns o} mcuplent dolomltlzatlon. Dark wnsps of "Fe sulphlde concentrations -

.

] : _ ‘ . ~ . -

#AB5 - 4640 - G-B lithofacies (87.8m)

’ ~

-A quute dlstmctlve thin . sectlon contamlng very abundant subrounded pelouds (avé

dlameter 02mm) They are unte densely packed and for the most part,

-self—supportsve Dull, medlum grey in colour and extremely finely crystalhne

they are generally featureless but occasslonally enclose. fine pelmatozoan debrls
=y, .

" Broken brachiopod shells are quite common, and there is possnbly .some

tl’llOblte matenal Crinoid ossncles are scattered rarely throughout wuth Iesser

*'Vbryzoan and/or algal debrns The matrlx here appears to be’ a neomorphncally

recrystalhzed mlcrlte .

-

Fine’ patchy blebs of hydrocarbon stalnlng obscure detail throughout.

- l:-lowever compared to B Marlne and F facles this is mlnor Posslbly |t has '

which \goes occur, patchlly coats and rlms fragments and is found only w1th|n .
the - matrix. | e o ‘ : - o |
The pelouds descrbed prevuously,, have a. dlstmct coatlng of dark grey

matter no. doubt argluaceous and |dent|cal to the clay seen- in 4640 G B 292'

.4
PR

' #A84 - 4323 - G-B' lithofacies (110.9m)
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1 . :
R . . .

Clearly nodular textured in hand specimen ',(irr'egular nodules upto 1.0cm in -~

diarneter),thqse are somewhat difficult to, discern in thin section. They show no

: ) 3 . T : ‘ . . ‘ . R
dnfinite‘ boundarles,_and_are- essentlally_the_result_of preferred hydrocarbon _

orgamc stain, which seems to concentréte along w:spy partmgs Aside - from this

‘Does this mean “that

$

’msgratlon through the matrlx"7 In any event ‘they are composed of essentlally

the sqme grey, arglllaceous blomlcrlte as the so called metrlx but lack the . .dark - -

‘

'dufferentlal coIoratnon, the rock' is very 3|mllar to all. other G- B sectlons Finely .

\

~broken brachlopod debrls predommates wuth Iesser crmo:dal bryzqan and/or

aigal fragments in a fnne "dirty”, matrlx The rnatrlx is r,nednum grey in colour .

i

and shows a characteristic. "felted"” texture, | 5 P

W

-

lBlOClaSth fragments are randomly orlented\ and macro—texture is strongly

s

suggestlve of bloturbatlon
N.B. "Organlc wnsps becoms much darker at. ponnts of apparent hlghest
compactlonal pressure “i.e. where lumps are in close p?’ox1maty, or near the ends

of shell fragments also in" close proxnmlty This results m the wisps seemlngly

B

splaying about these fragments. | o \

: \
1. Ortgmal umf,orm colouratlon and orgamc content is subsequently
. \
concentrated along dlscrete zones? /' - ' : Vo
: ‘ o
2 Orgamc rmgratlon was channeled along dlscrete zones i.e. pre- emstlng
. v .

.'argullaceous partmgs’ : '_ . o

If it is the latter (whlch seems the more llkely) Then why are these

"lumps” seemlngly protected? __Slmllarly wuth brachlopod lntgrlors_?

- A | i . ..

"#A75 - 4334 - G5 lithofacies (44.5m)
.. - e .. {

: A flne dusky lookmg blopelmlcrlte7 Small dark grey, subrounded pelonds are ‘the

most notlceable compcnent comprismg upto 20% of the sectlon These peI0|ds

v e

'v'.are all, apparently coated with- the grey clay assocuated with all Buffalo Rlver

\

At
\



B

) S ‘
samples .and are slmllar to the pelonds seen m G- B Ilthofacnes - except they

are much smaller thh an average . dlameter of 005 = 0 1mm, as opposed to

0.3mm. Flne biocla stlc debris ‘is,_also abundant throuqhout thus sec_tuon, M\Ilth' a
.maxnmum dlameter of 0.5mm. It is, however, " difficult to identify due to size, -
- degree ,of recrystalllzatlon and “the masklng effect of -the clay fractlon \v
bNevertheless much of  this |s_of an apparent‘ shelly origin, and some 'is either"_ o
bryzoan_ or algal in nature. ' _ | '., L : _;,'ju" "
Thls would appear to. have been an orlgmally gram supported sedlment -
i_-but dwgenesus has effectlvely obscured ‘much orlglnal detall - partlcularly ‘Slzé ,
fv,_,and nature of- orlgmal cement. . ) &y’ B S
' There is a concentratnon of hydrocarbon { bltumen along W|spy /
stylolltuc partlngs ' ‘ ’

1

..#A64 - 4342“,;_' G2 lithofacies (57.9m)
Macroscoplcally the G2 (nodular) texture is clearly v15|ble -However,
mlcroscoplcally the boundary between the two is not nearly so well\deflned
Texturally the two areas are very snmllar However the "matrix” is darker
and apparently contams an lncreased proportlon of fme, ‘felted to dusty looklng
grey clay The "'nodules therefore are cleaner and - fine detanl is - somewhat
easier to dlscern. g . ‘ |
~ Fine bioclastic debris is. discernible ‘(cric_ocon/adQS' for the most part?, with . |
lesser bryzoan &/or “crinoidal ’matt'erl The;epparent- cricoconarid tests have a %
maxlmum dlameter of 0.2mm, wuth a maximum test thickness of 002mm The

"matrlx ‘here was apparently orlglnally mlcrltlc but has since been neomorphlcally

4c' .

- ‘_hrecrystalllzed e Ewe ',}.. _ -
Scattered throughout are extremely flne pelond like' features roughly oval

in- shape rounded ln form, and extremely small average dnameter 002mm :

Approxumately 20% of these forms have been entlrely replaced by lron sulphlde

S
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Fine (0 02 - 004mm) dolomlte rhombs _are scattered throughout the

Imatrnx Within this matrix, clay partlcles are allgned into wispy laminas, WhICh

splay about nodules. 2 " R

~N

- from the other by elther ¥ hydrocarbon film, or.. grey clay , ‘ oy

R .packed blosparlte

_10mm) brachlopods thamnoporld coral fragments lupto 10cm in dlameter)

0 . . ‘ P . '}

W B

. . . #A69 - 5557 .- .G B Marker bed (63.4m) .

\y' o A . - . v

'Dark chocol’ate brown in colour wnsplly Iammated dolommzed biomicrite,

con lmng ‘one large, concentrlcally lammated nodule of - Gl—llke composntlon

Rock has been extenslvely dolommzed such that upto 60% vol. lS composed of .

_extremely fine (0. 02mm) dolomlte rhombs scattered evenly throughout However

even -at - their. most dense packmg »these rhombs are at all tlmes separated one -

The, ma;orlty of the rock 1s nch m hydrocarbon and’ also contalns

,abundant thln (0.02mm) shelly debrls of unknown “origin. These tests are . falrly
i large = upto 075cm in- length and are all orlented parallel tq beddlng They

) 'appear to . have been crushed by compactlon such that they have no mtemors

to speak of. However when an interior s preserved it has mvar_uably beenv

Lo

protected from bxtumen inftux:
A

The grey, nodule like, feature is composed of a relatlvely featureless

: dolomltlzed arglllaceous mlcrlte7 I's is devoxd of hydrocarbon staln - perhaps

) because of protectlon by the . enhanced clay content?? and is sumllarly devoud of

""bOth W'SPV laminae and organic debrls A L .

P . LY

'#A61-- 4334 - Reefal facies (42.4m)

ThIS ls a very attrgctlve sectlon for nt is a quute well preserved coarse

Fossnl debrls |s dlverse and abundant. It mcludes large,, thnck-shelled (upto -

.

sl s

e

e
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stromatoporouds an?i abundant crmondal debris, including plates and spmes While

debrus in excess of 10mm predommates funer maternal generally fills in all the

gaps Fine subrounded peloids (0.05mm) and lumps _also occur within thls\matrlx. _

- Fossils: here are entlrely self—supportive, and are healed by a sparry cement
There is very minor . hydrocerbon mﬁltratlon along small wnspy partmgs o , ‘

_ entlrely secondary in nature. These partungs are generally accompanned by slgns

of (mmor) pressure solutuon . - e J

v R
#A46 - 4340 B Biostromal facies (39.3m)
This rock has ’been entnrely recrystalllzed to a flne rhomblc dolomlte wuth _
crystals of 0.05mm average dlameter Crystals are loosely mterlockmg but are
all” surrounded by a hydrocarbon film (dark arnber brown in colourl Thls staln is e

'vaguely concentrated along wnspy—llke features, sub-parallel to beddlng

Extremely- ghosted, coarse bioclastic material is occasxonally discernible.

Apart from a" fevv obvlously‘ sheIIy 'fragments this is impossible to identify.

Ld

Such "ghosts” are dnstlngunshed by the coarser dolomlte crystals developed
within, whuch are . more tlghtly inter- locklng ‘and WhICh thereby contam a -
. reduced hydrocarbon fractlon L . ‘ -;-; o

- . R

#A42 - 4341 - Restricted facies (41.7m)

Biomicrite. Fine, delicate, shelly matter, in_an . extremely fine: gramed medlum [

_grey, felted textured groundmass Foramlnnferal and ostracod tests predommate

;All such materlal is apparently randomly oriented, and “matrix supported S '
Mlnor and patchy hydrocarbon permeatnon has occurred assocrated |

: pnmarlly wnth dlstmctlve elongate dolspar fnlled’ cavutaes These features show

sharp margins, ‘with no slgn of any wall alteratuon and are, fllled by coarse S ,;,'v"f"‘,

',-dolomlte Such features are 1 2mm in dlameter on average ané upto 50mm in’

’
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‘Iength. Their orientation shows a preference toward the vertical.
The e'xtrem'e'ly fine grained nature of the rock makes further observations

difficult.

#A40 -4337. - Restricted facies transitional to Lower Shale Member (33.2m)

A, blrdseyed textured pelmlcrlte (matrix neomorphucally recrystalllzed in: part) - _‘
. A cIassncaIly textured rock, for the most part wuth flne somewhat
irregular pelouds in a mncrmc matrix. This materlal has been dlsrupted lnto -
sub rectangular lumps by the development of ‘the. rather |rregular blrdseyes
(sub—parallel to beddnng and spar fulled) These dnstmctlve cavmes comprlse ‘upto
30% of the rock, arid are assocnated with fme (algal?) lammatlons features which-
apparently bound the rock together ThlS is more clearly demonstrated toward
the base of the slide, where 3 dlstlnctlve somewhat peculnar texture is
' developed in. a 2.0mm wide pelsparlte bed The pelonds here show a*
dlstmctlve upward graded beddlng and are capped by a 05 - 10mm thlck
.crmkly Iamlnated and dlstlnctly algal, bed. ‘ o .
' With the possuble exceptuon of thlsf graded mterval alt of the'spar in'v

‘thIS sample appears to be guther neomorphlc in origin, or a later stage cavity

A

'fllllng The -original - rock was apparently an extremely fme—gramed light-medium B

grey dusty textured pelmlcrlte

N
3

'#A36 - 5557 - Lower Shale member {46.6m)

An extremely fine gramed mtraclastlc mlcrlte ‘ .
The sectlon has an overall -dusky texture whlch effectlvely obscures N
: fragment botJndarles Furthermore there is: very llttle contrast between nntraclasts

and matrix, rendermg definition poor



- . e

deviloped throughout.

" #AK26 - 4341 - Siity Dolomite member (33.5m)

L . .* . H ,' ,' ) '1.- .

. An extremely fine—grained, equigranular dolomite. Entirely homogeneous, and

. - X ' -'.,“ r~—‘—"- (_A'- ., ' ! N -
virtually featureless, ‘except for distinct- bedding .laminae, which might possibly

N

o

relate to very slight variations in grain size, and thereby colour. ,

#A25 -4317. -.Lowe‘r Micrite member '(38.9ml

-

An extremely flne-gralned dull homogeneous micrite. Vlrtually featureless except
for hydrocarbon stained stylolltes and dlstmctly angular rhombic to lath’ shaped,
cavutles occassionally filled with. calcute These ‘are mterpreted as gypsum molds

[N

or pseudomorphs o

' . . ! .

' #A19 - 4323 - Upper Micrite member (48.5m) %

' Absolutely identical to the Lower Micrite described above. -

' #A22 - 4323 - Upper Shale member {50.9m)

An extremelv .attra:‘ctiye section. Abundant 'charophyte oogonia occur throUghoet.
thelr mterlors frequently fllled by a smgle dolomite crystal These charophytes
occur in an intraclastic Ilmestone matrlx The matrlx materlal ltself is extensuvely
replaced by fine dolomite rhombs (generally less- than 002mm in: dlameter) The’

mtraclasts are themselves rather small Belng in - the 02 - OSmm range and .
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rarely exceedmg 10mm in Iength They ‘are qunte |rregular in shape and size;

.+ and are at tlmes subangular in form thls would seem to duscount a pelovd

affinity. ’

e : L

#A15 - 4317. - Gritty member (34.4)

R onmtramlcrlte An an extremely Ettractlve dlstlnctvve sectlon Somewhat snmnlar

the sections descrlbed from the Upper Shale, for it too contains both
: 4

mtraclasts and charophyte oogoma The charophytes are sumnlar in both

appearance and abundance (3 - 5%). Never.theless,,thns seotlon is much more

14

dlstmctly, and coarsely lntraclastlc ' - R
. Such lntraclasts are mlcrrtlc in nature rectangular in form subangular and
generally in excess of 10mm -n length Fragments upto 0.5cm are not

uncommon
SN

_ ' These mtraclasts {which Iend the rock lts"'grvtty" texture) toge’fhe‘r with
the charophyte oogonna 'float in a more fmely mtraclastnc mICl’ItIC matr:x -
whnch in thls mstance shows the development of dolomlte rhombs peppered

throughout

-

#AG - 4317 - Blotchy member (27.4m) = .

Bnomtramlcrlte An extremely ﬂnely mtraclastnc sectuon contalnlng scattered
"”charophyte oogoma and shownng a dnstlnctly (flnely) Iamlnated texture —." :
‘/apparently algal in orlgm These Iammae are falntly enhanced by hydrocarbon

- stam and’ by iron sulph:de speckllng It is thls Wthh Iends the rock |ts fme -
blotchy texture - in thls mstance very famtly developed dxstmctly parallel to

beddmg (This' is not the blotchy texture referred to. as "spltflre texture but is
. . ./' ‘.

'more of the flnely bedded vanety)

Y
]
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members, thns mterval is, however consnderably cleaner m nature It is also f)ter

S f"v‘w :
Y VAR
R
= —==

gralnedi~and is, in. part at least, dlstlnctly Iamlnated ¢

o Bnomlcrlte Rlchly fossulrferous llmestone Large stromatopbrord fragments wrth

. some shelly debrls no: doubt caught up, in the (stlcky) OnCOllth growth process

. e g )\
mtraclastlc However it |s also quute rlchlyqzossmfel;ous cdhtamlng amphlpora~ o

" (2 Omm dlameter in excess - ‘of 10 cm apperent Iength)-\ and some fme shelly
" debris. (brachlopod?) Such fossﬂtferous materlal is qunte densely pacEed wnthln a

. Wispy, mtracla\stlc matrlx whlch evudences consnderable hydrocarbon stam ,

| #A3 : 4318 - M3 lithofacies: (24.4m)

. b

'extremely well developed oncolltlc rlms and "dlSpOSGSSBd" oncolmc rmds a :
.‘bloclastlc matrlx in WhICh shelly fragments predomlnate Both ostracods and
:brachlopods appear to have been contrubutors The matrnx IS extremely wnspy, :

".dark brown in- colour arld apparently once more hydrocarbon permeated

' The algal lamlnated rlms to the larger fragments do,: themselves contam
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" PLATES



- N L 196
.Ffldte. 1

. . . . ' . .
' REPRESENTATIVE LlTHOL'OGI’CAL SAMPLES, WATT MOUNTAIN FORMATION

‘Fig:ures 1, :'2 & .3 b’lotchy memb& .l.. Typlcal blotchy {or "Spltflre) textured \
llmestone Texture enhanced by fine .iron sulphlde dlssemlnatnons 2 Sangple \ A

shows development of both blotchy and. fvnely mtraclastlc texture Note presence,.:

| “of charophyte oogonla 3. Sample typlcal ‘of - less stl'ongly textured intervall - '
anure 4 Amph/pora Marker Bed Abundant amphlpora and lesser bulbous | =
'stromatoporonds in & fine, micritic, matrlx Note patchy hydrocarbon stalmng
‘-'_"Flgure 5 Gr/tty member Characterlstlc flnely mtraclastlc Ilmestone Darker
specks are charophyte oogonla ]; e - 'v

L Flgure 6.. Upper M/cr/te member Typlczal clean, l:ght stylolltlc Ilmestone
showmg cellular style vugguness ‘ } ‘ . : N
>, -Flgures 7 & 8 Upper Sha/e member Examples from more competent horlzons '
. .

_'_Fugure 9 l.ower M/cglte member Clean llght mnqutnc lumestone Stylolltuc wnth

: "showmg coarsely mtraclastsc nature -and wuspy arglllaceous partmgs

..........
-~ . . ~

characterlstlc cellular -style- vugglness T S S e
anures 10 11 & 12 S//ty Do/omlte member 1 Fme gralned dolomlte

showmg flnely Iammated nature 2 lnterbedded wnth nodular gypsum 3 Note - .
“ ",‘extremely weIl developed porosuty (here somewhat enhanced by leachlng)
__Fagures 13 & 14 /.ower Sha/e member Samples from more competent less .
arglllaceous horlzons Note charactenstlc horsetallmg wusps and extremely well A

‘ _developed blrdseye texture

BT R S ."‘.‘;i;Sca/e' as=stiown. °
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. v . . 3 X v .. )

- REPRESENTATIVE LITHOLOGICAL -SAMPLES, “UPPER" SULPHUR Pd{NT_ FORMATION.

T,

Ty . - . o

;_Fig‘uree 1,2 & 3 Restricted facies. “Fine, . m‘icritic‘ Iimestone Note "faint  bedding

<Iam|nat|on (1) ostracod fauna (2) and sub—vertlcal bormg features (3)

o f.“_Flgures 4 & 5 -8 Blostrama/ ffC/es Dense fmel,y crystalhne dolom|te Note

- ‘d:stmctuve bloturbated7 texture’ amd paucnty of fauna. Typlcal of upper B

' | . o . . . o
Blostromal facies. .. : \4;\ oy . I ,
. : oo ‘ , .

"A_.Fugure 6 8 B/ostroma/ faCIeS\ Abundant tabular stroms thamnoporld corals and -
ﬁ_thlck shelled brachlopods Typlcal of "Iower B Blostromal -facies. : '

’ ‘..-.Flgures 7 & 8 Reefa/ facies. Masssve stromatoporonds fasrly weII preserved

- Scale as shown. = *
of t .
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e ".Plate 3,

REPRESENTATIVE LITHOLOGIC SAMPLES BUFFALO RIVER MEMBER PINE POINT
FORMATION

Flgure I Gl_/lthofames Typncal oft flSSIle hmy shale. v
| Flgures 2 & . G B Marker Bed Transmonal mto overlylng G1 (shale) Typlcal

dense fine gramed ’dolomlte contammg numerous G] nodules_. Note crmondal

-
.

_ldebns in overlymg shale _
Fagures 3 & 4. G2 //thofaC/es Nodular texture not especnally well developed
ﬁere Note competent flne gramed nature “and’ mlnor foss:llferous debrls _

'_.Flgures 6, 7 & 8. G5 /_/thofar:/es F|ne bloctastlc dolomlte Flgures 6 & 7 show .v
| typlcal appearance Fxgure 8 lllustrates unusually coarse bloclastlc mterval j' L
:‘_-Flgures S & 1OG B //thofac'/es Note sw:rllng bloturbated and burrowed texture -

.

: ~'.and overall darker colouratlon

LTl T P R -+ " Scale as ,shoyt"/n.'—",'b e e
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Plate 4.- . -

TN .
All magnifications x60. -
Flgure 1 Po/ygnafhus ansatus Zlegler et aI ‘oral .view: UA 7081 Fr0m sample ) E

—3030~G—B—hthofacnes BDH 4323 Figure—z—Po/ygnathUS—t/n;arenszs Klapper—ul —

L, ,oral view. UA 7082 From sample 3030 G B Ilthofames DDH 4323 Fugure‘ -
\3 Po/ygnathus xy/us ensenS/s Zlegler et al oral view. UA 7083 From sample '
3043, G-B llthofames DDH 4641 Flgure 4, Po/ygnathus a/veo//post/cus Orr &
Klapper oral vrew UA 7084 From sample 3030 G- B Ilthofacnes DDH 4328
Flgure 5 & 6. Po/ygnathus //ngwfarm/s //ngu1form/s forma gamma Bultynck L _
‘oral views. 5, UA"7085 and 6, UA 7086. Both from sample 3037, G1 -{ B
Ilthofames DDH 4640 Flgure 7. Po/ygnathus //ngUIform/s //ngu1form/s forma

delta Bultynck oral view, UA 7087 From sample 3023 F fac.es DDH 4322..;,-- R

Flgure 8. Po/ygnathus aff P dub/qs Hmde oral vnew UA 7088 From sample.'__»f_ K )

| 3037 G1 Ilthofames DDH 4640 anure, 9 /cr/odus d/ff/C///s Zlegler et al
o oral wew UA 7089 From isample 3043 G-B hthofacues DDH 4541 Flgure -

10 /cr/odus brews Stauffer oral wew UA ';090 From sample 3027 G. B : |
Marker Bed DDH 432§ Fxgure ‘I1 /cr/odus nodasus sensu lato Huddle ‘oral ,

v:ew UA 7091 From sample 3021 G B Marker Bed DDH 4323 Flgure 12, RS

Po/ygnathus aff P brew/am/nus Branson oral vvew UA 7092 From $ample

3002 M3 facnes DDH 4317 Flgure 13 Po/ygnathus aff P brew/am/nus

Branson aboral vuew UA 7093 From sample 3002 M3 facnes DDH 4317 o ".

Kl
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