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ABSTRACT

Lpp er

~kz%e Paleozolc strata are present in the southern
part of the Eagle Plain basin where they are termed the Imperial
Formation of Late Devonian age, the unnamed shale unit of Devonian
#nd Mississippian age, aﬁd the Hart River Formation of Chesteran Hz
age., The latter is herein formally subdivided into the Birch,
Canoe Rivér, and Chance Sandstone members. Bqth the Birch and -~
Chance Sandstone form reservoir rocks where oil and gas have
“been discovered in commercial quantities. The hydrocarbons are
present in mud-free conglomeratic sandstones whereas the interven- 43

I

ing Canoe River Member is a siliceous shale in the southeast and

a4y

grades into a siliceous liméstone in the central and western parts

of the basin., The strata are belleved to have been deposited in

a deep water grough sub-paralleling the EAXXEXHXEAXAXXXAXXXHEX
present-day Richardson Mountains which form the eastern border

~

of the basin, and turbidite flows were responsible for the: H3

influxes of the conglomeratic sandstones.
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INTRODUCTION

.‘ ) e \'\',.-. Al
The Eagle PlainAibasin lies mainly between latitudes

650453 #f and 67015' N, and between longitudes 1360 and 139° W,

qQyse°>
embracing an area of about t&SGGO square miles within the northern
wheb s teaddles The Arctie Tordde,

Yukon Territory. The basin,iis bordered on the west and south by
the %orthern and éentral Ogilvie Mountains, respectively; its
eastern limit is defined by the ﬁoutnern Richardson Mountains,
and its northern limit by the Bézgiﬁgggxh&ége (Figure 1).

Data, available as of January 1, 1971, from the fourteen

wells drilled into and through the Carboniferous and Upper Devonian ;b

A

strata in the basin, were used in this study, as well as surface ‘ véﬁé

e T o

section studles by Bamber and Waterhouse (1971), .and Norris (1968)

\\»“,/e/pérpan of this study was to subdivide the Carboniferous-Upper
Devonian rock} sequence in the.Eagle Plain subsurface into stratigs
raphically significant units, to describe the various rock types
encountered, to provide the paleontological evidence for age
assignments, to present the sedimentary 'history of these rocks,
to discuss the economic potential of the basin, and to correlate
the subsurface stratigraphic units to the surrounding surface

eXposures. “

0il and gas have been discovered in commercial quantltles

in strata of Carboniferous age in five wells in the southern Eagle

Plain. The reservoirs are composed of mud-free conglomeratic

sandstones of the Chance Sandstone Member andABlrch Member (new ]

names, this paper) of the Hart River Formation, but partial to .

complete cementation by silica and carbonate has largely destroyed

or reduced the initial high porosity of these rocks. The finely

divided limestones and shales are characterized by a. large amount H
‘ arge amount

0f silica content and practically no clay-mineral content as deter-
mined by X-ray diffraction and wet chemical methods.

J.B. Waterhouse of the University of Toronto identified
and dated the brachiopods discussed in this report; T.P. Chamney
and M.S. Barss of the Geological Survey of Qanada identified and
dated the microfossils and palynomorphs, respectively, from well
sampleé.submitted by the author; B. Mamet of the University of

Montreal provided a tentative identification on forams present in

two thin sections from well cuttings; and W. Nassichuk of the



~2é =
Geological Survey of Canada identified and dated an ammonite found
in a core sample.
The writer 1is indebted to A.F.'Fospolos,of the Geological
Survey of Canada, Calgary, for providing the X-ray diffraction and

chemical analyses on rock samples.

STRATIGRAPHY

Carboniferous rocks in the subsufface are confinéd to
the southern part of tﬁe:gasin as they were wWither not deposited HY
onfgzaoved by pre-Cretaceous erosion over most of the Eagle Plain.
Tﬁey are exposed in the soﬁtheast along the Peel River and in the
southwest in the Ogilvie Mountains (Bamber and Waterhouse, 1971). .
Upper Devonian strata underlie Cretac%us rocks in the central
and northenﬂEagle Plain, and Carboniferous rocks in the south;
?Efy outcrop in the $outhern Richardson and Ogilvie y@untains M7

which border the basin (Norris, 1968).

TABLE OF FORMATIONS

Period Formation Member : Thickness; Lithology
(feet)
Cretaceous Shale, Siltstone, and
Sandstone.
(TTTT 7Ty T [ (7T Ty gy by vy v 10 b+
Carboniferous Hart River Chance 0-1016 Conglomeratic sandstone,
R : Sandstone with siliceous and

-

calcareous cement.

Canoe £ |0-2237 Siliceous shale and
River siliceous micritic
limestone.

'0-1576 | Conglomeratic sandstone,
siliceous shale, and
i siliceous limestone.

Unnamed . é 0-4400+ . Siliceous shale

shale" ? | :

unit 1

Devonian :

: o a

Imperial ' 28-4261f§ Siliceous shale,
‘ gsiltstone, and sandstone.
| | .

((‘ﬂ-bé\".’i “_";2‘7"4m ! Lﬂ./"- E‘fé-.}c. e Stia H«’jl‘v‘['h"‘ ’J‘en”\l'\ [ ‘."-r"" v - v i)f‘rc (')’ - ‘b)

DESCRIPTION OF FORMATIONS

Imperial Formation

The name Imperial Formation has undergone several modif

ications since teing erected by Hume and Link, 1945 (see Tassonyi,
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1969). In the Eagle Plain zrea, the formation# is confined to the

eastern edge of the basin where it outcrops as a sequence of shales,

siltstones, and sandstones of Late Devonian age,cﬂsz?,ﬁﬁzﬁjZﬁ?
SEFTERdusShai e Saendrehodinbuderofi th i Del O st lnre s
) oy g (A-"— :h'cf u‘,—l‘él,s)
R R A G ,ﬁﬁ GSC Map 10-63) map- unity 8 mriEss
represents

PSSt b fert et ﬁﬂgﬁﬁ the Imperial Formation only along the

Sl

east side of the basin, asstho-foemetiv g IOITITESsntINsRwtereop

SENVE

OEEHE ot The

W

western 1limit of the Imperial Formation is =oEsREREEER aﬁagﬁ?}éﬁtiy

c(,'r ft‘:s as -f3 do e
wegH=oSsaie outcrop expression ﬁ'?ﬁfjaﬁﬁiﬂﬁg’(Flgure'3 i/’ West and

southwest, &EEEEst ey Tt iesnyay

)

& passes laterally into

1+

. ' . 1
a sequence of rocks known informally as the unnamed shale unlt(gnd/ /1%

jé/discussed under that heading below.

Socony Mobil Western Minerals South Tuttle YT N-5 (latitude

]
66°241 51 2" N, longitude 136°46'22.7" W), located on the east flank

of the Eagle Plain basin, is the only well in the area that penetrated

strata of the Imperial Formation. The well spudded into the imperial

Cd- i?dr‘

And penetrated the underlying siliceous shales of the Devonian BE&t¥zs

Lyook Formation at 4,316 feet drilling depth. The Imperial consists
[ Qh,_)

of two unitsy an upper 1,000-foot shale, sandstone- siltstone# ki3

sequence (which is about 25% sandstone), and a lower 34300~foo0t H!¥

unit which is.shale w1th some siltstone. The sandstone, which is

-~ e st

composed of medium~sized varicoloured chert grains with lesser

quartz, 1is poorly sorted, and cemented by silica and carbonate. The

shale is dark grey~brown, dolomitic in part, and has hairline S

fractures infilled with dolomite and lesser anhydrite. Pyrite £

spheres are present as are plant imprints.

) :
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Unnamed shale unit

The informal term, unnamed shale unit, was applied by
Norris (1968, p.39) to "a recessive interval comprising from place
to place a variety of shales that overlie the Middle Devonian |
Ogilvie Formationfgg'are overlain by relatively resistant clastic
and carbonate rocks of late Mississippian age and other as yét
undated beds”. He found that the surface sections were largely
covered intervakﬂand therefore the unit’s lateral felationships
were not clear, but it did appear to contain equifalents of the
Upper Devonian Imperial Formation. Furthermore, fhe'thickness'of
the unnamed shalecgn}t appeared to vary inversely as the thickness Eﬁ%
of the underlyingAEgg;:tibn, and “the age of the uppermoét beds

. cordonele (]
of the latterfunit varied from lower Middle Devonian (Eifelian) !

b

‘to upper Middle Devonian (Givetian) which suggests an erosional
’ A_~’ L —

break between the shale and carbonate,
In the Eagle Plain area, only one well penetrated a

complete section of the unnamed shale unit. The well, Standard

" Cu.a\l‘,‘u "~
Oildof British Columbia Blackstone YT D-77 (latitude 65°46'10,77% N,

137014 54,78" W longitude), can be considered a subsurface reference
: (s¢c also Fiyucz 2.
section and is described in the Appendix of this reportaﬂ Insufficient _
' - IR

data as to its lateral continuity and age precludes erecting a formal

name for thg=stratigraphic interval. The unit les between 1532

and 3@14 feet drilling depths in the reference well; samples of Hi

this well are available for examination.at the Institute of Sedimentary

% and Petroleum Geology, Calgary, Alberta. Cores were not cut in
%. the unnamed shale unit, but the well cuttings are of excellent
i qualiﬁy. |
- In the Blackstone D-77 well, the shale is‘non-calcareous,
-generally dark grey to black, and very to slightly bituminous in Y

most of the interval. A few samples con*ain traces of white crYstalline
and milky blue-white anhydrite which is thought to represent veinle+
infillings. The ubiquitous pyrite is present as pods, blebs,

spheres, disseminated, and as massive whole chips ih the well e

T T T
cuttinés. Some of these resemble replaced plant fragments. In

St TR TS AT T RV W s L kB et

the upper half of the unit, fragments of ironstone are present;

these are composed of medium brown, very pyritic, siliceous dolomite.
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Also in the upper half of the unit are persistent cittings of
‘sandstone and siltstone which are thought to occur as thin interbeds;
some of these cuttings are composed of thi@ sandstone and siltstone
laminae, The sandstones are generally siliceous, but are sometimes
dolomitic as well, while the framework is composed of fine to coarse
sub-rounaed medium and dark grey chert grains. Two ten-foot intervals,
2}%0 to %}20 feet, and 2370 to %580'feet, are porous and have a

light oil stain. The basal 300 feet of section contains sandstoneg
which are quite different from the above. These are : "dirty”,

and Coasist ¥ .
poorly sorted,jpfine to coarse grained sub-rounded dark and medium

chert grains in an argillaceous-appearing matrix. These sandstones ¥\

grade into sandy shale and shale. The unit overlies micritic-
skeletal limestone of the Devonian Ogilvie Formation, and underlies
siliceous and cherty limestone and shale of the uppermost Mississippian

and lower Pennsylvanian Hart River Formation.

Distribution and Lithology. On the west flank of the basin,

Socony Mobil Western Minerals North Cath YT B-62 (latitude 66°11¢
13.5" N, longitude 138°41°¢53" W) was spudded in the unnamed shale
and penetrated 2630 feet of this unit before reaching the Ogilvie
Formation. A compdted continuous dipmeter log indicated that the
shale dips generally about 18° +to the northeast, but at and below
the contact with the Ogilvie Formation, the dips degline%~abruptly :
to abou£‘8° suggesting.an angular unconformity. The shale thickness
is thus somewhat exaggerated due to the structural dip and the true
vertical thickness is about 2500 feet. Two sandstone interval, about
175 and 150 feet thick, are present in the uppermost 600 feet while
the rémaining %pOO feet are almost all shale, with lesser sandstone
inferbeds in the basal 600 feet. ?EE/EEESE£5E3§~S§}lVieAFormatigp

R Li2)

is a2 wmicritic-skele%al limestone.

‘#_ﬁ’—‘_1;;;;:\;;—;;I;g_;g;;\;f the Cath B-62 well, Morris (;g;gl
measured a section wﬁere he found 1657.4 feet of unnamed shale (less
than 10% was exposell outcrop, the remainder being covered) underlying
125,7 feet of -sandstone to which he assigned an Upper Devonian or
younge; age. This sandstone 1is possib17 equivalent to the sandstone

found in the uppermost part of the Cath B-62 well, which is here

considered to be a part of the unnamed shale unit.



At Western Minerals Chance No. 1 (latitude 66°07'46" N,
longitude 137931"27" W), located about 33 miles east of Cath'B—62,
N .
- 1,952 feet of unnamed shale ggs found; the well did not penetrate the

underlying Middle Devonian Ogilivie Formation. The rocks consist

= of dark brown and grey, non-calcareous, pyrltlc shale, bituminous

in part; the uppermost LOO feet of section ga/é not coniain

ironstone fragments, while the r;mainder contains abundant fragments
throughout. Siltstone fragments aré present throughout most of the
interval; these cuttings are dark brown#‘pyrific, with coarse silt-

sized quartz and chert gfain%//and raré mif§ white floating chert

grains up to 0.25 mm. in size. A fey thin siliceous conglomeratic '
saﬁdstone beds are also presentmcggg'consist of light and dark 1

sub~-rounded chert fragments up to 4 mm. in size, with lesser fine-

sized quartz grains._

About 30 miles north-northwest of the Chance No. 1 well,
Socony Mobil Western Minerals Ellen YT -C-24 (latitude 66°38+08.87" N,
longltude 137°50'8.,15" W) penetrated %ﬁlo feet of Upper Devonian
of e ccornunyec S//,,A s/ ]
;gpeniai shale, siltstone, and sandstone, before reaching total XL
depth in this unit. #&4%& $hale comprises about 90% of the lithology
in the uppermost 1400 feet, while sandst%pe forms more than 60% o

hepe iy the passibibby oF o M/fwl seguenec
the rock sequence in the basal 900 feet. A The latter rock-type is

here ansd perfops the bose! :.m& seehrm 13 «(/u//, Corctesratus 10 gz

poorly sorted, very fine to coarse grained and rarely conglomeratic,
with sublangular to sub-rounded light and dark cherﬁ grains, and

2 siliceous and carbonate cement, - Pyrite inclusipns are common,

and some appear to be replaced plant fragments. Core examination
indicated that the bedding dips varied from horizontal to abouﬁ&SO.
The shales are dark grey with siltstone interbeds and show abundarit
slickénsides,,fractures. and slump features. ‘Plant remains are also
présent as are some siliceous triaxon spicules; pyrite is again
.abundant in the form of replaced wood fragments, crystals, and small
gpheres,

Peel Plateau Eagle Plain No. 1 (latitude 660487 54" N,

longitude 138008'30” W) was drilled about 20 miles north-northwest
of Ellen C-24 on a structural high. The well bored through a monot-

(7.2 Chemae, ; PUFs. c )
onous Sectlon of Cretaceous shale and 31ltstoneﬁbefoze reachlnﬂ what
G sr et Dt
is con51dered to be Devonian shale of the 4%@9@&3%‘?6?%&%&&? at
%514 feet drilling depth. The latter is black, bituminous, very

pyritie, with white and light brown calcite veinlets, and has a !

- -

high gamma ray signature. Only 78 feet of this shale are present
2

L EEE B a2 e ® 9 9w P . T P Y - . SR SRR, 1 DS T . Y. T
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The unnamed shale unit is present in outcrop along the,

LY
southern edge of the Eagle Plain. Towards the east, and northf‘it g

passes into rocks of the Imperial Formation. Its—-northernmost

expression-is in theCath-B-62-well;and as mentioned abovét‘ﬁg;FTs

(1968) reported this unit-to-be present in the NoFtherr Ogiivie

Mountains_about 17 miles west of this well. On GSC Map 10—63(@°”ihﬁfqtlﬂ3x

the unnamed shale unit was included in map-units 8 and 9 along the
w13

Bamber and Waterhouse (1971) used the term "Unit 1" for

southern and southwestern flanks of the bas'ln/(q"-bw‘e 3)-

1,300 feet of recessive shale of Visean age at the Peel River
outcrop section (Figure 2) which is equivalent to the upper part .
of the unnamed shale unit.

Sixteen samples from this unit in tggmi;gg were selected }\li
fof'x-ray diffraction analysis and carbon analysis. The results,
sumnarized in Table 1 below, show that quartz comprises 65 to 100
per cent of the rock, While kaolinite, illite, pyrite, feldsrpar,
and siderite comprise most of the minor constituents. Analysis
for tﬂxaf'organip carbon from nine of these samples gave values
ranging from 0,69 to E;gz per cent for the shales, and 0.45 per
cent for the only sandstone sample analyzed. To obtain total
orgaﬁig.matter. it is necessary to multiply the per cent of organic

carbon by an organic factor. However, this factor is difficult to

~ obtain and is variable, although a mean organic factor of 1.22 was



assigned to sedimentary rocks by Forsman and Hunt, (1

958) .

The

total organic matter is therefore somewhat higher than the percentages

of organic carbon shown in Table 1,

Mineralogy

1

- e

Table 1, and carbon2 content of selected unnamed shale
- ._._-_unit samples, . e .
iécatioh Footage Rock Minerals3(semiquantitative %% Carbonh(welght %)
. below top| type Non-clays Clays Total Organic
of unit Q.C D S P F A |K I Ch Mineral
Blackstone ‘ - | o
YT D-77 68- 168/ sh. |61 0 0 0 8 L4 o0 |10 11 0 3.65 0.00 3.65
618- 718! Sh, 65 tr 0 3 5 tr 0 |13 14 0 2.32 0.46 1,86
1018-1068| Sh. 72 0 0 4 3 tr o 7 12 tr 2,32 0.24 2,08
1228-1268, Sh, 83 0 0 0 5 5 O 1 60 5.79 0.10 5.61
1668-1718| sh.- |80 1 2 3 1 3 0 3 61 1.12 0.43 0.69
1798-1828; Ss. 82 0 3 4 1 5 0 2 30 1,05 0.60 0.45
Blackie 2 { Sh. 62 0 4 6 4 +tr O L 8 0 8.53 1.29 7.24
YT M-59 72 | She 68 0 0 0 7 3 01| 6 80 5,02 0.12 4,90
= ] 'éhemlcai aly81sé(7
"Organic "~ ReSLdue
- o Mmucafbonatg// Nt
- o oy - . - - - O
Chance No. 1 L- 104! Sh, :81 tr tr 0 6 2 tr
— |- 320; Sh, 100.0 0 0 0 0 0
A 1210; Ss. 95 0 0O O 5 0.0
- -1 1222-1228. Sh, 93 0 0 4 o0 0 O
T 1814 1914 Sh, 76 0 0 1 4 0 5
East Poreuolne - ! - i
River YT K 56 152- 332i Sh., 65 tr tr tr 3 7 0O
Peel Rlver E N
outerop 200- L0O. Sh, |70 0 O 0 O 2 0 |20 8 0 | 2,25 0.05 2,20
"~ 600= 700 Sh. L. 0 0 0 0 2 O0 {19 80 2,38 0.18 2.20
- s ‘ k - R

=3 Mlneraloglcal analyses determined by Phlllps X-ray diffractometer

using CuKe radlatlon in conjunction with LiF curved crystal monochromator.,
Scannlng rate 1°/minute; chart speed 1 cm/minute; -settings 40 kilivolts,

%O milliamperes.
# Carbon analyses:

total carbon determined by Leco induction furnace,'

mlneral carbcn determined gasometrically, and organic carbon determined
by the difference between these values.

Mineral abbreviations:
P, pyrite; F, feldspar;

Ch, chlorite.

Eeak-height ratios.
* we- indicates sample not analyzed

*Kaolinite";

"illiter”,
wel1-c*vs+"1l‘"°d clay

gxvandazle), and 1k

$ Dozarminedhy:

eati

b

quartz; C,

and "chlorite", as revorted here,
m-ﬂ«rals of the- 7 Angstrom,

calcite; D, dolomite;
anhydrite; K, kaolinite; I, illite;
All values are semiquantitative percentages based on

S, €i

iderite;

indicate

A“'Gtr01 Pl'v mwneral frouvs, respectiively.

A

T

10 Angstrom (non-



Age and Correlation., In the subsurface, macrofossils

were not found in the unramed shale unit. However, the following
palynomorph assemblages were found{ encd iAot 0 L? Barsor .

(1) Western Minerals Chance No. 1, Top unnamed shale unit at
6696 feet drilling depth.

GSC loc. 8426, core interval 7016 to 7022 feet.

Anapiculatisporites concinnus Playford

Anulatisporites anulatus (Loose) Potonie and Kremp
Anulatisporites cf. A. canaliculatus Playford

Gonvolutispora florida Hoffmeister, Staplin, and Malloy .
Convolutispora cf. C. mellita Hoffmeister, Staplin, and Malloy
Densosporites bialatus (Waltz) Potonie” and Kremp
Densosporites cf. D, duplicatus (Naumova) Potonie” and Kremp
Densosporites rarispinosus Playford -
Dictyotriletes ct. D. clatrifornis (Artuz) Sullivan
Knoxisporites cf. K. hederatus (Ischenko) Playford
Knoxispobites rotatus Hoffmeister, Staplin, and Malloy
Knoxisporites seniradiatus Neves

Lycospora microgranulata Hacquebard and Barss : -

Lycospora cf. L. lobulata Staplin :
Lycospora uber (Hoffmeisfer, Staplin, and Malloy) Staplin
Murospora aurita (Waltz) Playford _
furospora sublobata (Waltz) Playford

Monilospora moniloformis Hacquebard and Barss
Microreticulatisporites lunatus Knox

Perotrilites perinatus Hughes and Playford

Perotrilites magnus Hughes and Playford _
Reticulatisporites cancellatus (Waltz) Playford
Reticulatisporites peltatus Playford -
Reticulatisporites cf. Ro. rudis Staplin ‘
Punctatisporites nahannensis Hacquebard and Barss
Spinozonotriletes balteatus Playford

fripartites complanatus otaplin

Waltzispora albertensis Staplin

In addition specimens of the following genera were encountered:

Calamospora spp. Camptotriletes spe.
Apiculatisvoris spp. Lejotriletes spp.
Punctatisporites spp. Densosporites spp.
Tucospora spp. . Convclutispora sppe
Stenozonotriletes sp. Proprisporites sps
Lophotriletes spp. Verrucosisporites spp.
Granulatisvorites spp. Acanthotriletes sp.
Tricuitrites sp. Lophozonotriletes sp.
Murospora spp. Dictvotriletes sppe.

Y

w g
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GSC loc, 8427, core interval 7813 to 7818 feet.

Anapiculatisporites concinnus Playford

Anapiculatisporites serratus Playford

Anulatisporives anulatus (Loose) Potonie and Kremp
Alatisvorites tesellztus Staplin

fhaetosihaerites pollenisinilis (Horst) Butterworth and Williams

Cincturasporites altilis Hacquebard and Barss
Convolutispora florida Hoffmeister, Staplin, and Malloy
Convolutispora mellita Hoffmeister, Staplin, and Malloy
Convolutispora venusta Hoffmeister, Staplin, and Mallox
Densosporites vialatus (Waltz) Potonie and Kremp
Densosporites duplicatus (Naumova) Potonie” and Kremp
BDensosporites spitsbergensis Playford :
ef, Diatonozonotriletes rarus Playford
Dictyotriietes cf. D. clatrifornis (Artuz) Sullivan
Endosporites nicromanifestus Hecquebard

ef, Foveosporites insculptus Playford
Knoxisporites hederatus (Ischenko) Playford
- Knoxisporites literatus (Waltz) Playford

Yejotriletes ornatus ischenko
Lycospora nierogranulata Hacquebard and Barss
Lycospora uber (Hoifmeister, Staplin, and Malloy} Staplin
Murospora aurita (Waltz) Playford .
Murospora friendii Playford
Murospora intorta (Waltz) Playford
Monilospora monilioformis Hacquebard and Barss
Microrebiculatisporites lunatus Knox

erotrilites perinatus Hughes and Playford

erotrilites magnus Hughes and Playford
Potoniespores dalicatus Playford
unctatisvorites nahannensis Hacquebard and Barss
Reticulatisporites cancellatus (Waltz) Playford
Reticulatisnorites pelitatus Playford
Rotaspora fracta Schemsl

ripartites incisotrilobus (Naumova) Playford
Yerrucosisnorites eximuus Playford

Specimens of thée following genera were also encountered:

C2lanosppra Spp. Apiculatisporis sp.
iotriletes spp. Punctaetisvorites spp.
ensosporites sppe. Lycospora spp.
Convolutisoora sppe I%Ehotriietes 3PP

- Branuiatisporites Spp. Acanthotriletes Sppe
Reticulatisporites Sppa fctyotriletes spp.
Camotozonotriletes sp. ferrucosisporites pppe

n

C(The above assemblages are Visean age. They aretypical examples of
& the Murospeora aurita assemblage as outlined by Playford 1962-1983
< in his worx on the Spitsbergen Lower Carboniferous nicrofloras.

4 Similar assemblages occur in western Canada, Yukon Territowy, and

/. in the Arctic Islands.” ‘

GSC loc. C-3359, well cuttings interval 8500 to 8600 feet.

The assemblage was not ldentified as to genus and species, but
was considered to be of Visean age.

(2) SOBC Blackstone YT D-77. Top unnamed shale unit at 1532 feet
drilling depth, and top Ogilvie Formation at 3?14 feet,

GSC loc. C-4249, well cuttins interval 2760 to 2800 feet.

Staded “The spores recovered are not well preserved. Only a tentative age

can be determined. The assemblage seems to be a mixed Mississippian-

Devonian one, therefore a Strunian.age is suggested.”
/""——.——_’. .

£ . . - -
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(3) Socony Mobil Western Minerals Whitestone YT N-6. Top
unnamed shale unit at 7936 feet drilling depth.

" GSC loc., C-7478, core sample at 79&0 feet.

o

1,/,)

stated. ¥ Some very dark poorly preserved spores. One specimen of Murospora
cf. M. aurita. If this type is actually M. aurita then a Visean
to Namurian age is likely.”

(4) Socony Mobil Western Minerals Blackie YT M~-59. Top unnamed
shale unit at 6250 feet drilling depth.
GSC loc,., C-3421, core interval 6?41 to §?5O feet.

A specimen of Densosporites spu, possibly Mississippian. -

GSC loc. C-34213, core interval §;22,6 to 6338 feet.

A specimen of Densosporites sp,, possibly Mississippian.

GSC loc. C-7465, core interval 6322.6 to 6327 feet.

Densosporites sp., and cf. Stenozonotriletes sp. Possibly
Mississippian, ' :

GSC loc. C-7467, core sahple at 6336,

Densosporites spp., Convolutispora sp., Lycospora sSp., Monllospora SDey
Densosporites bialatus, Anulatisporites anulatus, and Murospora cf.

M, aurita. Barss stated "I would consider thils assemblage to be
Visean age."

f»“€7 At the Peel River,outcfop section, Bamber and Waterhouse

} (1971) found goniatite ammonoids of late Middle Visean age about

E 3C0 feet below the top of the unit; in the southeastern Eagle Plain, -

die, Lte chmc.nn) HS

they found early late VlseanAammon01ds in the uppermost part of the

shale., Norris. (1968) found that the unnamed shale unit appeared

®to contain beds ranging in age from Middle to possibly Upper

; Devonian or even younger” (p. 41), PFrom the above,.it appears that
the unnamed shale unit ranges in age from Middle Devonian (Givetian). .
to late Visean. Tﬁe Visean shale sequence is in excess of 1.956 feet,
as determined from the Chance No., 1 well, and fhe Devonian part of

; the unlt is in §xcess of 2, 500 feet, as determlned from the Cath

i (TP Chamasy, pess esmm.

‘ B-62 well/‘ The Mlss1331pnlan - Devonian boundary cannot be picked

due to laék of faunal control and no appzarent lithologic-bre;k in

the succession, However, in the Blackstone D=-77 well, sample interval

2p90 to %?OO feet contained Véry abundant pyrite as cubes, blebs, and

massive dissemination, in.a bleck, bituminous, slightly dolomitic

shale. Ironstone nodules afe not present below this interval but

are scéttered throughout the'overlying'section. This suggests a

break or still-stand in the sedimentary record and a possible i

Mississippian - Devonian contact at 2704 feet drilling depth, 2as

picked on the gamma ray - sonic log.

- ' ') A
- . .- . R . . L - . - R c . . 7
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~‘Hart River Formation ———— > _ -
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The Devonian part of the unit appears to contain lateral
equivalents of the Imperial Formation, and the Visean part contains
equivalents of "Unit 1" of Bamber and Waterhouse (1971). The
unnamed shale unit also appears to contain equivaients of the Ford
Lake Shale Formation of Late Devonlan to Late Mississippian age.
This latter unit was named by Brabb (1969) for about 2,000 feet

of predominantly siliceous shale and chert overlying the Late

Devonian Nation ﬁiver Formation, and ﬁnderlyihg the Late Mississippian

Calico Bluff Formation, exposed on the banks of the Yukon River

immediately west of the Yukon-Alaska Boundary and just south of

the 65th parallel of latitude.

] la'"‘v ;{,‘..;*’?.- "\Oua.g
The term Hart River Formation was introduced by Bamber,(1971) for /(

794 feet of limestone, dolomite, and shale with ironstone nodules, exposed on

the Peel River about 9 miles east of its confluence with the Hart River (Figure 2).

“The .
ﬁg%7described the formation as consisting of 483 feet of micritic-skeletal lime-

stone and microcrystalline dolomite, overlain by a recessive, largely covered

~interval 311 feet thick which appeared to be dominantly dolomitic and calcareous

shale containing nodules with skeletal fragments. The contact with12§g'over1ying
Unit 2 f§éét£igér525;;3 was not seen, and the contact withjgﬁig'underlying Unit 1
appeared to be sharp but was not studied due to high water conditions.

In the subsurface of the Eagle Plains, the Hart River, where it has
not been subjected to erosion, is considerably thicker than in the surface type %\Qﬂ
section and it is herein subdivided into %%é%% members which are, im ascending

order, the.Birch, the Canoe. River, and the CHance Sandstone. Both the Birch and.

Chance Sandstone form hydrocarbon reservoirs in the area.B¥reE=Member.
Biizh Menber

Definition: The Birch Member is an interbedded sandstone, shale, and

liﬁestone sequence. It conformably overlies the unnamed shale unit and underlies
.the Canoe River Member. Its type section (Appendix and Figure 2 - ) is iﬁ%%ony
Mobil Western Minerals Biicﬁ YT B-34 (latitude 66° 03'23.14" N, longitudea 136° 51°'
17.51" W). Samples of the type -;égg are available for examination at the

Institute of Sedimentary and Petroleum Geology, Calgary, Alberta.
2 ,_;.'1 .
A
At the Birchﬁwell, 1,576 feet of this member are found between 3,808 and

5,384 feet drilling depfhs. The basal 1,034 feet consistﬁ.of about 52% sandstone,

40% shale and 10% limestone. The sandstone is medium to coarse grained, rarely
gnd wsaally T‘(,hh, Comentsst woah Calcile avi guada cxcopt)
conglomeratic?tﬁ%ﬂ%a}argeiy”calea%eeus—cementvwcﬂoweyeggUat the top of this

weher. A -

interval ,~the=sandstore is only partly cemented wiﬁﬁ“siiita;aﬁézagiaﬁitg, and

poor to fair intergranular porosity is present. The ccarse-sized fraction is
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fine-sized components are mostly clear quartz. Trace amounts of cpafge/ calcite ﬂiﬁ/
crinoidal debris are present in some samples. A

The shale$ is mostly black, bituminois, highly radioactive, slightly
calcareous in part, with coarse, calcitic ;rinoid stem fragments scattered
throughout. Near the base of the member, a slightly bituminous shale containing
abundant white calcareous specks and some crinoidal debris is also present.

The micritic limestone is medium to dark brown, siliceous, and contains
béth calcareous and siliceous mbna%on spicules; it is very cherty near the base
of the member. ‘

X '

The uppermost 542 feet of the Birch Memberl;é/dominantly limestone
with lesser dark shale and some sandstone. The limestone is similar to that
described above as it is generally very siliceous and cherty, and contains
abundant calcitic and siliceous spicules. The chert is dark grey im=&siemr with

24
lightj%ohagon spicules. Some detrital very fine-sized quartz and chert grains
are present in the limestone butﬁ%gQ;;;:; less than 10% of the rock. Rarexérinoid
and brachiopod shell fragments are also present. This limestone appears to grade
through a silty to sanﬁy limestone aﬁﬁia calcareous siltstone, but these
lithoézéggs represent less than 5% of the interval. The shale is generally
calcareous, gg;glg;ey-brown)hard, and contains somé calcitic c;inoidai debris,
and the ;andstone’is similar to that of the underlying, prgviéusly described
clastic sequence. A core sample'from Blackie M-59, located about 10 1/2 miles
southwest of Birch B-34, was selected for X-ray diffraction analyses of the
siliceous limestone. The sample, which was 96 feet below the z%%; of the Birch
Member; revealed that the rock consisted of 65% calcite and 35% quartz, with a trace
amount of pyrite. Further analysis for organic carbon yielded f.SS for total

weight per Eent of carbon, where 7.46% was mineral, and 0.37% organic. Similarity,

X-ray diffraction and caﬁ%n analysis were conducted on selected well cuttings from
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the porous dolomitic sandstone 45 to 60 feet below the top of the Birch Member /[
in East Chance C-18, about 13 1/2 miles northwest of Birch B-34. The results
indicatag 68% quartz, 27% dolomite, and 5% calcite; and the total weight per cent

of carbon was 4.40, where 4.24% was mineral, and 0.16% organic.

- he
Distribution: From its type section, %&ﬁzﬂ Birch Member can be traced

throughout thé subsurface of the Eagle Plain area and to the type outcrop section
of the Hart River Formation at the eastern edge of the basin (Fig. 2 ). Howewer,
74% the western edée of the area, in the Cathedral Rock outcrop section, the |
“largely covered récessiveknterval at the base of the Haifbﬁiver Formation may
£e&ther contain a very thin Birch Memberggg;eise‘it isﬁ;Lseé; due to non-deposition
and the receésive interval lies wholiy in the unnamed shale unit.

The thickest development of the member, 1,576 feet, is at its type
well., 1t eﬁ%ﬁgéz about 1,100 feet at the Blackie M-59 well about 10 1/2 miles to
the southwest, and is only 175 feet thick at the Chance No. 1 well about 19 miles _
to the west-northwest. There is a lithologic change also in that the sandstone
percentage decreases Qith a corresponding increase in siliceous limestone and shale.
Further south at the Blackstone D-77 well about 23 miles from the Birch B-34 fype
well, 580 feet of mostly shale with lesser limestone and onlylfrace sandstone
comprise this member; about 24 miles to the southeast at the type Hart River
outcrop section on the Peel River, the Birch Member is 483 féet thick and consistév )
of mostly micritic-skeletal limestone and dqlomite.but contains some very sandy
limestone beds while the covered intervals may represent the shale sequences.

: H.k
Therefore, from apredominantly sandstone sequence at its type locality, the

/;/7"- : ﬂn;)‘s <y i 'h
Birch Member changes to predominantly carbonate towards the southeast, and to

NP icthaen Q

predominantly shalesim the southern and western edges of the basin. It is

L

.
IR

to the north due to pre-Cretaceous erosion.

e
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Age. At the type outcrop section of the Hart River

Formation, the Birch Member equivalent Eontained abundant faunal

4assemblages belonging to the Quadratia A Zone of Chesteran age,

. L ate
lee,, up%ET Visean to Namurian (Bamber and Waterhouse, 1971),

In the subsurface, brachiopods belonging to the same Quadratia

A Zone assemblage were found in the Birch B-34 well 273.5 feet
. ond 1cdmdi Fiss J7 Winfos brosa
below the top of the member,sas follows:

GSC loc. C-4367, core sample.at 4623,5 feet drilling depth,
Quadratia cf. hirsuteformis (Walcott)
“Lelorhynchus" carboniferum Girty

Similarily, in Chance No. 1, fauna from the same assemblage
were found 60 to 80 feet below the top of the member as follows:
GSC loc, C-4361, core interval 6581 to 6591 feet drilling depth.
Orbiculoidea sp. ‘ |

Quadratia cf. hirsuteformis (Walcott)
“Leiorhynchus” carboniferum Girty

Therefore, the Birch Member in the subsurface of the

.. LaT . . .
Eagle Plain is Chesteran (u;p%r Visean to Namurian) in age.

4%

Canoe iiver Member

Definition: The type Canoe River Member consists almost entirely of J
‘ . . s Q@ s o
shale, and its type section (Appendix and Figure 2 ) 1§falso in §cony Mobil J

Western Mineral Birc-h YT B-34, where 2,124 feet of this member are found
between 1,684 and 3,808 feet drilling depths. The headwaters of the Canoe River,
after which this memfer is named,gg%located about 20 miles notheast of the type
Birch well,

The basal 350 feet is a non-calcareous, dark grey shale with much .
calcifg'crinoidal debris. It is.pyritic, contains Brown ironstone fragmenty, and
contaiy thin beds of calcareous siltston%;)also with crinoidal fragments. Overlying

this sequeﬁce is about 1,150 feet of calcareous, pyritic shale with very abundant

(:»:5;5‘;1 a«c . . .
brown ironstone fragments. Skeletal content #s largely:crinoidal debris, but

tr&e amounts of punctyate and sp$¥%g brachiopod shell fragments, broken brachiopod
spines and ostracods are also present. The crinoidal debris in both types of
shale consists of light brown to off-white calcitic coarse fragments with traces of
pyrite replacement; the fragments are about the same size as the well cuttings.

A few thin intervals of skeletal spsZfy limestone, light brown, siliceous in

part, with abundant crinoidal debris and brachidopod spines are also present,

it

o

as 3gé—thin interbedsof calcareous brown siltstone with trace amounts of calcitic

crincid fragments. . -
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Distribution and Lithology. 1In the southeastern part of

the area, the Canoe River Member can be traced through to the Blackie
M~-59 well where it 1is 2,237 feet thick, to the Blackstone D-77 well
where only about 875 feet of the member is present as the remainder
has been removed b& erosion, and to the type outcrop section of the
Hart Rivef Formation where the 311—foo£ largely covered interval at
the top of the formation is thought to be the lateral equivalent of the
Canoe River Member. The crinoidal debris is sparse to absent at these
locations and the basal pért of the member in both of these wells is
largely bituminous black+« shale.

In the remainder of the area, the Canoe River Member under-
goes a lateral facies change to a siliceous, cherty,'spicular, micriticy
limestone facies. This change is illustrafed on the stratigraphic
cross-section, Figure 2, where the carbonate and shale facies are
jdentified. The carbonate facies reaches its maximum-development in
Socony Mobil Western Minerals East Porcupine River YT K-56 (latitude
66°05' 33" N, longitude 137955'32" W), about 30 miles west of the
Birch B-34 type-section well, where about 1,800 feet of Canoe River
Member are found; the section is not complete due to p&st-Cretaceous
erosion. Some shale beds are preseﬁt in the central part of the area
and the shale content increases again to the west where the section is
about 35% calcareous shale containiing some crinoid fragments at
Socony Mobil Western Minerals Whitestone YT N-26 (latitude 66°05°'59" N,
longitude 138020'00" W). At the Cathedral Rocks anticline surface
section, located at the western edge of the Eagle Plain, about 1,700
feet of Hart River Formatioﬁ is present (Bamber and Waterhouse, 1971)
(Figure 2). Here the uppermost 550 féet of the Hart River Formation
as'well as abcout 500 feet in the middle are almost entirely covered
and may represent dominantly shale intervals; this unit appears to be
/, 1f not entirely, equi&alent to the Canoe River Member,
Therefore, the member changes from a shale sequence at its type
location in the east, to a limestone near the central part of the
Eagle Plain, to a mixed shale and limestone sequence at its western
extremity.

; Table II indeicates the mineralogy and carbon content of
selected Canoe River Member samples as revealed by X-ray diffraction

analysis and carbon anzlyvsis.



The high percentage of quartz is aprarert from Table ITI.

It consists of siliceous spicules, detrital silt- and clay-sized quartz
‘and chert, and finely-divided quartz of either replacement or chemically
precipated origin. Thin section examination of the siliceous carbonate
rocks indicated an intimate association of lime mud and silica with
varying amounts of detrital quartz and lesser chert grains, some calcitic
brachiopod, crinoid, and other indeterminable skeletal fragments, and
abundant calcareous and siliceous monaxon spicules. The partial to
complete replaceﬁent of mahy siliceuus spicules by calcite was probably
one of the silica sources ieading to the chert replacement of the
carbonate; indeed, for some rock ships, the only calcareous components
are the spicules. Some of the limestone thin sections contain discon-
tinuous silicified lentils resulting in a X-ray diffraction ahalysis
reading of more than 50% quartz for a rock classed as a carbonate, és

in the sample from Chance No. 1 at 1,452 feet.

The abundance of silica in these rocks points to a high-
silica environment of deposition. Many sources for such silica concen~
tration have been advanced by earth scientists, and it seems most
problable that no one source could have been responsible for the diverse
occurrence of the silica. For a discussion on the theories of the
origin and distribufion of silica in sediments, see Ireland (1959).

The rocks shown as limestones on the accompanying cross-
section, Figure 2, range from a non-siliceous limestone to siliceous
limestong, to calcareous chert. The distinction between the latter two
is usually impossible under binocular microscope examination as even
a silica content of 20% (as determined by X-ray diffractiohn) leaves
an insoluble residue that is hard, consolidated, and clay-like in
appearénce, and gives the impression of constituting more than 50% of
thé rock. Indeed, most of the siliceous limestone listed in Table II
appeared to be calcarous chert of calcareous siliceous shale based on
the seemingly large amount of insoluble residue. The siliceous spicules
are readily apparent in this residue, btut the distinction betwszen the
detrital quartz and chet, and either replacement or chemically precip-
itated quartz is very difficult due to the finerzss of the former and
prepondérance of the latter. The dark brown colouration of the carb-
onate r;cks is due to the inclusiop of organic matter which is between
%4 and 1% as shown in de%e II. The'rocks then appear to grade from

limestone to chert WIXXAUXXEUZUAXIBAAUXEXXEXEUEAXXEXKAKX in an irregular
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fashion without much visible texturalachange, although the carbonates
appear to be much greater in abundance.

The spiculite cherts are medium grey to creamy white
megascopically. fhin_section examination of these cherts indicated
that the spicules comprise up to 80% of the rock mass in a matrix of
dryptocrystaliine silica which appears to be slightly coarser than
" that comprising the spicules.. A rare amount, ioe€s, ;ess than 5%, of
detrital quartz and chert fragments are.also present. Thin sections
of the dark cherts wefe»ﬂét prepared; they appeared to be largely
featureless but binocular exanination of cuttings submerged under
water showed occasional chips with irregular laminationg and possible
spore materialqsuggesting a'significant organic¢c matter content.

The shales of the Canoe River Member are all siliceous.

Clay mineral content is absent or very low and the illite in Table

II is mostly a measurement of green glauconite, The sample from the
Peel River outcrop section had a kaolinite content five times higher
than the highest reading in the subsurface, but the total clay mineral
content was still under 25%. Bituminous shale, as typified by the
sample for the Blackstone D-77 well, and non-bituminous shale are
present; the organic content of the former is about four times

higher than the latter, as shown in Table II., Thin section examination
of calcareous shale samples indicated an abundance of finely divided
detrifal quartz and lesser chert grains in-a matrix of lime mud and
cryptocrystalline quartz, brganic matter iz;%;fggﬁarts a dark brown .
colouration to the rock obscuring the details of the thin section.
'Finely gomminuted calcitic skeletal debris as well as coarsef fragments,
sﬁch'as spicules, brachiopod shells, and crinoids, are sometimes
present. The non-calcareous shales are similar in that fine terrig-
enous quartz and chert fragments are discerna®le in a cryptocrystallinre
quartz matrix; the small amount of kaolinite and other non-clay
minerals are usuaslly obscured by the organic matter with the exception

of pyrite, which ispbiquitous<in the section, and green glauconite

grains.,

»
'.
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! Table 2 Mineralogy‘ & carbon content of selected Canoe River Member Samples
Well Footage below Rock Minerals® (semiquantative %) ., Carbonf (weight per cent)
Name top of unit ~ Type Non-Clays¥ |l Clays? "Total |Mineral :Organic
: Q |lc D IS'P]'F“KlI i
H I H . '
Chancé No. 1.338 Sili- | R -5 |
© ceous : A o
' . Ls. 66 28 6 0 00 O O ——— -—— ———
355 Dol R
.. Silty ' L .
_ 'Ls. 1271 17T 000 00 -—-= === | o
677 " Silty L R ,_
~Ls. 3 65 0 000 00 ———— @ ———= 1 e
T1192-95 M'h'mSilty ' ) f Do A i
Ls. 41 58 tr O 0 — —— -———

*

(Table 2 continued on next page))

71236 " Cale. : |
Ss. 82 18 0 0 00 0 0 o -m=m @ e—==m 1 e
'1439-44 ~ Cale. - : : , » |
) e .o oo Sh, 57 43 0 000 00O e
1452 Sil. - o ,_ f
. Ls. 5941 0 00.0 0O -—— —— ] —ee-
1454 Cale. . o : ?
Chert 8 9 3 0 tr0 0 O T —— —_—
~71720-25 Cale. ' :
L .. Sh. 83 16 0 010 00 — e ———
1734-39 Calc. o
o .S, 79 21 0 0 0.0 00 ——— e —
E. Chance 286-336 sil, . :
Cc-18 Ls. 46 51 3 00 0, 0 0 7.46  7.02 0.44
b T 1166-1266 Sil. ,
g R ~ Ls. 35 45 20 0 0 0 0 O 9,28 8.82 0.46
§ 1676-1746 sil, -;
o Ls. 32 64 4 000 00 9,30 890  0.40
Whitestone 869-729 Sil. : g
N-26 . Ls. 44 53 3 0tr0 0O — ——— e
1149 Calc.
o Sh. 47 46 1 1 2 0 0 3 — - —
Blackie T a’ g :
" M-59 41 Shale 75 2 6 5 1 2 3 6 1.65  1.02 0. 62
178 Shale 76 5 4 3 3 0 3 6 1.85  1.01 0.84
Porcupine R. 16-106 Sil.
. K-56 L Ls. 29 63 8 000 0 O -—- -—— -——
106-156 Sil. . ‘ 5
_ Ls. 32 66 tr 0 0 0 O tr 1.2 -— _——
516-556 sil. , 3 ; s
... Ls.. ‘%o 66 tr trtrtr 0 3 2.8 —— -——
T 1256-1456 sil. -
' Ls. 43 51 6 0 tr0 0 O ———— emem —ee-
§ X
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" Well Footage below Rock Minerals (semjquantitative %) Carbon (weight per cent)

Name top of unit Type Non-Clays1 ‘ Clays Total M1nera1 Orgamc
Q C D SPF KI

BRlackstone 630~730 . Bit. ; foy , ' & . o : s
D71 "Sh. 74 tr 2 0.6 tr 3 14 3.8  0.50 3.39
Parkin CK  54-104  sil. o R
D-51 Ls. 39 57 4 0 0:0 0 O ——— T —
Birch B-34 146-206 Cale. ; o

Sh. 54 38 4 010 0 3 —— —— ——

Peel River 75 . Shale 176 1 0 0 0 tr 15 8 '1..14 0.19 0.95
otc section ;

1 Mineralogical analyses determined by Philips X-ray diffractometer
using Cuk#£ radiation in congunction with LiF curved crystal mono-
chromator. Scanning rate 1°9/Minute; chart speed 1 cm/minute;
settings 40 kilivolts, 20 milliamperes.

2 garbon analyses:; total carbon determined by Leco induction furnace,
mineral carbon determined gasometrically, and organic carbon deter-
mined by the diference between these values,

3 Mineral abbreviations: Q, quartz; C, clacite; D, dolomite;
S, Siderite; P, pyrite; F, feldspar; K, kaolinite; I, illite,
All values are semi-quantitative percentages based on peak-
height ratios.

: 4 -~ indicates sample not analyzed.

. ﬁ.‘\s‘ ) ) .

5 "Kaolinite",4*illite", as reported here, indicate well-crystallized
‘ clay minerals of the 7 Angstom and 10 Angstrom (non-expandable)

mineral groups, respectively.

/



Age and Correlation. At the Birch B-34 type section,

brachiopods belonging to the Quadratia A Zone of Chesteran age were
’ awel t‘//o/(.//;ft/ b, lus? e bosg
found in the upper half of the memberjas follows:

GSC loc, C-4357, core sample at 2167 feet drilling depth.
\ "Leiorhynchus" carboniferum Girty

GSC loe. C-4358, core sample at 2328 feet drilling depth.
Orbiculoidea sp.

by Banis
Palynomorph identificationsjiyielded age assignments for

this member as follows:

GSC loc. C-4239, core interval 2161.to 2171 feet drilling depths.
Barss stated,"Similar assemblage to C-4238. |see age discussion
on Chance Sandstone Member at that location below! Most
probably Permian although late Stephanian cannot be ruled out”.

GSC loc, C-7436, core interval 2322 to 2325 feet drilling depth.

Florinites visendus, Potonieisporites elegans;
| Florinites sp., Punctatisporites spD., | | .
Densosporites spp., Raticulatisporites C Barss 54‘¢“€Eﬁ£ S
cancelliatus.XThe presence of Florinites and_ - T -
Potonieisporites would indicate aPennsylvanian
or possibly younger age. However the other
spores that are present appear 10 be ?he same
color and vreservation and together with the
Florinites etc., compare with the assemblage
1 reported by Felix and Burbridge from the r

| Springer of Southern Oklahoma. I would th&nk;
! that the age is probably middle Namurian,.” |

GSC loc. C-7437, core interval 2325 to 2330 feet drilling depth.

Florinites .guttatus, Potonieisporites'elegans;
\Fﬂorinites visendus, Perotrilites perinatus,

Guthorlisporites sp., [UZOSDOTa SP., |
Schopfipollinites sp., rroprisporites sg.,n
Densosporites rarispinosus, Hurospora Cs. e
) aurita, Potoniespores delicatus, agd_itheig.thé
B $+Aw6 Lﬁl would consider this assembdage similar . the

- g 2 -~ 13
one above and of probable middle Hamurian 2ge. \

SC loc. C-4240, core interval 2323 to 2330 feet drilling depth.
Namurian, probably middle or late because of presence of -
Florinites. : :

GSC loc. C-4241, core interval 3594 to 3604 feet drilling depth,
. Similar assemblage to C-4240,

A single ammonoid, Nomismoceras sp., was found in a completely

pyritized form in the Birch B-34 well in a core sample at j595f&

feet (GSC loc. C-8201), and indicated a late Visean age (W; Nassichuk,

pers. comm.). el v athu sechin P'?Ah/.¢”ﬂxm
In the Blackie M=59 well, foraminifera’cediZected—freom—sa well

cuttings sample between 3610 and 3620 feet drilling depth (i.e.,

686.tp 696 feet below the top &f the Canoe River Member) were

iden%ified by B. Mamet (pers. comm,) as Eolasiodiscus sp. and .

s fo
rogr Chester to

/l.”l‘; i< - PR ;),
AN 2 .
Earlandia sp.4 and indicate} an 'age range from

i Morrowan or possibly Atokan.,



PR o

Also in the Blackie [-59 well, palynomorph assemblages were

if{faf“(u"’ b-’ b&oi:
A as follows:
GSC loc. C-7450, core sample at 2963 drilling depth.

Limitispors
rites sp., Vestiss :
present. Pes Stigisporites Sp. are

/Vﬁttatlna SPv., Potonicisporites sp
i Sp.,

.GSC loc. C-7451, core sample at 2970 feet drilling depth.

l : . - - ) .
Jt Vittatina sp., Striatepodocarpites sp., E
{ Striomonosaccites sp., cf. Lueckisporites sp.,
\. 2nd an unidentiiiable bisaccate type.,

‘ﬁ“*GSC 18c, 057452;?g5%e sample 386§>fé§£;?filliﬁg depth
" Il

L Vittatina sp., Protohsploxypinus Sp.,
" Timitiéporites sp., Striatoabistites sp., g.eH
presént. / < 5

C-7453, core interval 3900 to 3903 feet drilling depth.

) el
;”’L i/t )

.{,::ll‘h‘ /
[J o, E“_ﬁ—/ &
cha'r - GSC’1oc.

Vittatina spp., Protohaploxypinus sp., and
N Eimitisporitas sp., are present,

Do } 4
GSC loc. C-7454, core interval 3905 to 3910 feet drilling depth.

Vittatina spp., Florinites sp., and Vestigir
sSperites sp. are present. ?

Barss ngggg)*
CT:Ehere are not many spores in the above samples and they are in various
states of preservstion. The immediate impression is that they belong to the ;
same assembla%e. This.assemblage has been reported from the Tatonduk River /
in Paper 68-19 by Bamber and Barss, and is considered to be of Pernian age.
‘K Some of the forms havé their beginning in latest Pennsylvanian tet the !

abundance of the striate bisaccate and striate types without any evidence
of -typical late Pennsylvanian types present,would favour the Permian age,
There are reworked HMississippian spores in nearly ever sample.'’ .

s ea -

It must be pointed out that the exact uppér age limit of
) : cm e T SRR AT, e e Sy

~//’//%he Quadratia A Zone has not been determined’?Bamber and Waterhouse,

1971)., Furthermore, the presence of palynormorphs ildentified as

Fermian or latest Pennsylvanian in the same core interval that

{
¥

oy

yielded Late lNississippian to Early Pennsylvanian brachiopods and
gt

a Late Mississippian ammonite indicates a eenflict beyond the scope

of this paper. However, the detailed brachioped zonations supported

by foraminiferal studies in Bamber and Waterhouse (ibid.) suggesty

[ SN e ? RS

that the Chesteran age determinations based on the presence of

o

macrofossils are preferable to the age assignments based on

/ | palynomorph assemblages.
In Socony Mobil Western-Minerals Parkin YT D-51 (Latitude ~.

66°10'08,5" N, longitude 137°926'0L,5" W), a core interval 404 to 413.5

feet below the top of the Canoe River Member carbonate facies
+. 24 (. LT JI,':w\ﬂl-a—” i‘:v-.«m'-“n\)
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Fond it b K

Iafoe v 7 a5

contained the following assemblagesdbelonging to the Quadratia

A Zone:

I

GSC loc. C-U4365,. eore=s=mpietas 4141 feet

Quadratia cf. hursuteformis{Walcott)

"Leiprhynchus" carboniferum Girty

GSC loc. C-4366, cops=szmthesat 4122 feet

"Leiorhynchus” carboniferum Girty

GSC loc. C-4368, core-sample=sst U124 feet
“Leiorhynchus"” carboniferum Girty
Aviculopecten sp.

GSC loc. C-4369, copessampresst 4126 feet
Quaydratia hirsuteformis (Walcott)

GSC loc. C-4370, <coressampre=at 4128 feet
Quadratia hirsuteformis (Walcott)

GSC loc. C=-4371, corewsamplevat 4129 feet
Quadratia hirsuteformis (Walcott)

Dielasmatid

The Xatrgely covered shale sequence at th?

outcrop section on the Peel River that is here

drilling depth.

drilling depth.

drilling depth.

drilling depth.

drilling depth.

drilling depth.

type Hart River

considered to be

correlative with the Canoe River Memberg-contained a Quadratia

A Zone faunal assemblage 75 feet above its base; no other fossils

were found in the shale sequence (Bamber and Waterhouse, ibid;).

At the Cathedral Rocks anticline section, these authors found

Quadratia A Zone assemblages in the uppermost Hart River Formation

which correlates with the Canoe River carbonate facies in the

subsurface.

The Canoe River Member carbonate and shale facies are thus

considered to be Chesteran, i.e,, late Visean to Namurian, in age,



Chance Sandstone hNember

Definition. The Chance Sandstone Member is a conilomeratic

sandstome unit that conformably overlies the Canoe River Member; it
underlies unnamed uppermost Hart River carbonates in the south-
central part of the basin, and subcrops at the sub-Mesozoic
unconformity in the southeaster, Eagle Plain.

Western Minerals Chance No. 1 (latitude 66°07'46" N, long-
itude 137°31'27" W), the designated type-section well for the member,
encountered 598 feet of Chance Sandstone between 4,258 and 4,856
feet drilling depths. Samples and cores from this well are avail-
able for examination at the Institute of Sedimentary and Petroleum
Geology, Calgary, Alberta. .The type member is described in the
Appendix of this report. Chance No. 1 was compﬁgd in 1960 as the
first potential hydrocarbon producer in the Yukon Territory, with
the Chance Sandstone forming the reservoir rock.,

At its type section, the sandstone is.conglomeratic in
the uppermost 250 feet, and mostly medium to coarsge grained in
the remainder of the unit, with intervals of calcareous shale.

Ekxcept for the uppermost 100 feet, the sandstone is calcite cemented.
The coarsest fraction is cbmposed of subrounded to rounded chert

grains which are milky white, medium and dark grey, light brown,

and rarely green in colour; a few quartzite grains are also present.
The finer fraction is largely quartz, anhedral to:sdbhedral, generallly
fine<sized or smaller, and comprises less than 25% of the siliceous .
fraction. The reservoir portion is confined to the uppermost 100

feet which is porous and permeatle. X-ray dpiffraction analysés and
thin section examination of éégpkore samples in&icated that the reser-
vo&r rock is compésed entirely of chert and quartz grains, but unlike
the carbonate cemented portion, the quartz grains comprise about

50% of the rock_mass and are predominantly éubhedral as the#crystal
faces formed by unimpeded growth into the rock pores.

Distribution. In the Eagle Plain area, the Chance Sandstone

has beemn largely removed by pre-Cretaceous eiffion and is thought to
be pregfnt now only in the subsurface(FigurejA). It is preségh at

the Chéhce No. 1 discovery well, and two step-out wells, Canoe River
Chance YT J-19 (latitude 66008'31;20" N, longitude 137°32'28.022" W),

and Socony Mobil Western Minerals Chance ¥T G-8 (latitude 66°907'18.,1" N,



A
longitude 137°30'50.8" W), located about 1% mileg north and .1’ mile

south, respectively, from it; the member is also present at the
Birch B-34 and Blackie M-59 wells. At the latter two wells, 736
feet and 1,016 feet, respectively, of Chance Sandstone Member overlieA
the Canoe River shale facies. The uppermost 190 feet of the member
at Blackie M-59 is a glauconitic, calcareous siltstone containing
- abundant chonetid and linoproductid types of brachiopod remains.,
X-ray diffraction analyses of a core sample at 1,96? feet indicated
50% quartz, 30% calcite, 16% dolomite, 2% kaolinite, and 2% glauconite,
The Chance Sandstone Member is not present in Sceeny Mobil
Westeraniner;z; Whitestone YT N-26 6La%i%ude—ééQ05*59“~N7—iongi%ude~
138020t00"~W) and the East Porcupine River K-56 wells, which lie
about 113 miles and 223 miles, respectively, west of the Chance Nb. 1
well, but its absence zggéygéﬁﬁéy.due to erosion as the Canoe River
carbonate facies immediately underlies the sub-Mesozoic unconformity
in these two wells.

Age and Correlation. No diagnostic fossils were found in

the Chance Sandstone Member in the subsurface. However, at the Chance
No. 1 and Chance G-8 wells, a siliceous limestone sequence which.
overlies the Chanqe Sandstone and is considered to Be uppermost
Hart River Formation contained faunal belonging to the Quadratia A
Zone of Chesteran age as identified by J.B. Waterhouse,
Chance No. 1 contained the following:

GSC lbc. C-4363, core sample at 4153 feet (107 feet above top
of Chance Sandstone) : .

Quadratia hirsuteformis (Walcott)

“Lelorhynchus” carboniferum Girty
?Crurithyris sp.

GSC loc. C-436L, core sample at 4067 feet (193 feet above top
of Chance Sandstone)
?Flexaria sp.

At the Chance G-8 well, Neospirifer sp. was present at

3943 and 3954 feet (295 and 306 feet above top of Chance Sandstone,
GSC locations C-4359 and C-4362, respectively).

At the Birch B-34 well, a core from near the centre of the
Chance Sandstone iMember contained the following palynomorph assemblages

as identified by Barsss

"

GSC loc. C-7432, core sample at 1298 feet drilling depth.

v+ Vittatina, Limitisporites, Pitvosporites,

. Protohaploxypinus, Fotonieisporites, and 1
several cuher very poorly preserved bisaccate

*  forms. lMississippian spores are also present.
Age is Permian.




G3C loc. C-7433, 1300 feet drilling depth.
Vittatina are quite numerous. Age is most probably Permian.

GSC loc. C-U4238, core interval 1298 to 1303 feet drilling depth.
Bgrss stated, "Most probably Permian. Forms present are very
similar to Tatonduk River assemblage of Bamber and Barss (1969).
Reworked Mis&issippian spores present."
- In the Blacke M-59 well, palynomorphs from the upper half

of the sandstone unit belong to the same assemblages as those found

in the underlying Canoe River Member, identified by Barss as follows:
GSC loc. C-7445, core interval 1960 to 1964,6 feet drilling depth.
There are specimens of Vittatina, Striatoabiat

tites, and a specimen of Laevigatosporites i
present. P’

]Spores are brcken and very poorly preserved. .

GSC loc. C-7446, core interval 1974.3 to 1978.6 feet drilling depth.
Vittatina spp.

GSC loc. C-7448, core interval 2127 to 2130 feet drilling depth.
?Potonieisporites sp.

GSC loc. C-7449, core interval 2173 to 2176 feet drilling depth.

) . . s
/lNgm?rgus Vittatina; Striomonosaccites sp., and
Limitisporites sp. Szcs are broken very badly.
. J

The same comments listed under the discussion of the afore-

mentioned Canoe River Member for GSC locations C-7450 to C-7454 apply;
i.e., the assemblage is considered to be of Permian age by Barss.
For_corerinterval 21g4-to 2194 feet (GSC loc. C-3417) in
the Chance Sandstone Member, and 2962 to 2972 and 3900 to 3910
(CSC locations C-3418 and C-3419, reépectively) in the danoe River
Member, Barss stated " The above three samples contain numerous
striate bisaccate, mololete bisaccate, moholete monosaccate,‘striate
monosaccage and forms assignable to the genus Vittatina. This
assemblage of palynomorphs 1s indicative of a LowertPermian age,
although some of the forms appear first in the Stephanian T§5£éiéost
Pehnsylvaniaql e In all three samplés there are numerous reworked
spores of Mississivplan age.”

A*well cuttingz. sample from about the middle of the Chance

Sandstone ‘in this well (2310 to 2320 feet, GSC 1oc.+C-8202)'contained
epTeo" Pz

. . . . . . . - ,.../"2‘.——__'.\ T AT A
foraminifera identified as Trepeilopsis SC. and Scii¥:naz==lS

(B, Mamet, peEs. comm.); FHERE X AT LA A XE XA XA B XA AL EXE AR XA ATXE
’ _11151‘ ;’lﬂ\\ hpe

BEREHXEX L XA XVEERARNAUXEINEEX A AN age range frommiddze Chester and
~prob3§§y through Pennsylvanian, Xi¥¥ . E=sUucgestedtiManetand—MIE0h,

As the palynomorﬁb assemblages are the same as those found

in the underlying Canoe River Member, the same comments as to the



conflict of age assignments as determined from palynomprphs and io
invetebrate faunal assembZages are raised, and the Chance Sandstone
Member in the Birch B~34 and Blackie M-59 wells is congidered to be
the same age as in.the fype member, i.e., Chesteran (u%%or Visean to
Namurian) . LHXXEE There is the possibility that the sandstone units
in the Chance well area and those in the Blackie-Birch area were
deposited as discrete sandstone bodies of somewhat different ages,
‘but at the present time, they are considered to be contiguous,

At the outcrop section on the Peel River, 209 feet of
clacareous and dolomitié conglomeratic sandstone overlies the type
Hart River Formation (Figure2). This clastic unit, which is largely
covered, was called "Unit 2" by Bamber and Waterhouse;(1971). The
lower part was\unfossiliferous, but the upper 60 feet contained fauna
that they identified as Moscovian (Middle Pennsylvanian) in age. The
contact with the underlying 311-foot shale unit (Canoe River Member
of this report) was co?vered and there is the p0331b111ty of an
unconformitxjg;;;;;t:xé these two units, but this cannot be documented
either way at the present time. The relationship between the Chance

a/}Crﬂ(a/E f;‘,'}"/g%,i;;s
Sandstone Member and Unit 2 are not clear and therefore th%?zaye. L

41'(
b shown in Figure 2—&%’Cnh%igﬁﬁﬁs=§§¥$87—

Slmllarlly, at the Cathedral Rocks anticline near the

western edge of the Eagle Plain (Figure 2), Unit 2 is younger in
age than the Chance Sandstone of the subsurface. Here, Bamber and
Waterhouse (ibid.) found late Bashkirian to early Moscovian fauna

in a largely covered skeletal limestone and sandstone unit overlying

Hart River carbonates., The latter is also poorly exposed and the
contact with Unit 2 not seen., Unit 2 may be laterdlly continuous,

but sllghtly younger is age, than the Chance Sandston;g but until
rondrt
further evidence is available, the two rock units are not shewa—as

\

.
1

‘:
S~ ZF AA A beier S phei T Ay, T T Ryl

.7 - 2 . - e - e - .
/{7/5'- # /7,,. ‘ /31" '77;:—/' e // /Z/ . € A( .X'! /Iﬂg-)/g’//;y R4 % S é,/ (/‘/‘ 7 <

stratigraphic equivalents.



HART RIVER SHENDSTONE ANALYSIS

Grain size analysis on six core samples selected at random
from the Chance Sandstone Member plus two samples from the Birch
Member were performed primarily to gain a better understanding of
the materiaﬁis comprising the sandstones. Four of the samples were
porous, siliceous types, i.e., 100% composed of éhert and quartz,

" and the other four were calcite cemented., This section éxaminations
supplemented the size analysis,

The.rocks wefé disaggregated by'crushing and pounding
with a rubber mallet, acidized if carbonate cemented, treated with
ASTM Standard Hemametaphosphate solution, and scrubbed by an ultra-
sonic probe. They were then filtered, dried, and sieved using a
half-¢ set (from -2 to 4.5@). After sieving, each size fraction
was weighed, and then examined under a binocular miscrscope.

Histpgrams and grain percentages, i.e., percentages of
light and dark coloured chert fragments and quargz grains, are
shown on Figuresjg to;;%; The results of the grain size analysis
were plotted on probability paper, and the graphic mean, inclusive
graphic standard deviation, inclusive grapphic skewness, and gfaphic
kurtosis, were cigculated as proposed by Folk (1968); these
statistical parameters are summarized also on Figures ¥ to #%.

Owing to the nature of the probability curve, all the graphic param-
eters could not be obtained for the sandy congloherates. The geolog-
ical significance of such statistical data are not fully known for
ancient rocks, and they are presented here mainly as descriptive
terms & to aid in rock classification, ’

From the figures, it can be seen that dark coloured chert
dominates the coarse sand to gravel-sized range, while guartz grains
comprise most of the medium sand-sized and finer fractions. The
chert grains are varicbioured, with black, medium grey, and off-
white predominating, and light green, tan, yellow, and light orange,
present in much lesser amounts, with rare spiculite grains; rare
grains of quartzite were also seen. Most of the chert grains are
sub—roq%ded and near-spherical, A few of the coarser off-white
grains are pitted from pressure contact with adjoingng grains. Pyrite
cubes were commonly found still attached to the chert grains. Thin
section examination cthowed that most of the chert grains are comnosed

of microerystalline quartz but some radiating fibres of chalcedony are



also present. The grains are often fractured with megaquartz vein
fillings. Rounded and near-sphericai quartzite grains, although
sparse, were present in most of the thin sections examined.

Quartz grains are clear, and both subhedral to rarely
euhedral, and anhedral. Thin section examination indicated that the
crystal faces are a diagenetic phenomena in that they are overgrowths
in.optical continuity with the quantz nucleus and formed by unimpeded
growth into thg rock pores. The weight percentages of quartz |
grains shown in Figures éito.;% are therefore somewhat higher fhan
initially deposited. .Alfhough most of the quartz crystal showed no
visible demarcation line between overgrowth and nucleus, some grains
were seen with dust lines separating sub-angular nuclei from over-
growths. Theykare assumed to be the result of direct precipitation
as they do not contain inclusions. The primary porosity of the
sandstones has been somewhat:diminished by the quartz grain growth;
indeed, in some thin sections the quartz formed interlocking grains
completely destroying the porosity. However, most of the non-porous

sandstone is predominantly calcite cemented, and it is apparent that

—~

the spar was deposited after some gquartz growth had previously~
occurred. Where calcite and quartz cementation is sparse to»absent,
porosity values HXXHEXXZE in excess of 20% can be expected.

- The coarse, rounder fraction consisting largely of vari-
coloured chert grains is thought to have come from older re-worked
Sandstones, while the moee angular, and finer, quartz grains are
provably primary, suggesting a multiple source for these sandstones.. -
The sandstones from the Birch Member and Chance Sandstone Member appear
much the same in composition, texture, and diagenetic history,
suggesting that tney were deposited under the same sedimentary
conditions,

v -7
The pictorial histograms show in Figures & to ¥ zre inn-
acgurate with respect‘to the finer fractions. The latter are in
excess due to splitting of the coarser grains in disaggregation; the
coarser fractions contain aggregates of both fines, and fine and
coarse, but the percentageg of aggregate was less than 20% in each
size pénge and theme were subtracted from the individual sample

weights, Some of the finest size ranges contain green glauconite

grains and black pyrobitumin which slightly affects the sample weight.



Fina2lly, the quartz overgrowths, being a diagenetic change, have
masked the origginal size of the deposited quartz. In view of the
type of sandstones encountered, i.e., from slightly conglomeratic
sandstone to sandy conglomerate, it &s not surprising that the
statistiqal parameters should show wide fluctuations. The graphic
meaz, being a measurement of overall size, ranges from -0.19 to
1,73 ﬁ, which is very coarse to meddium sand-sized; the standard
deviatiog,a measurement of sorting, ranges from 0.66 to 1.69 §,
which indicates moderately well-sorted to poorly sorted: *The
skewness, a measurement of the degree of asymmetry and whéther a
curve has an asymmetrical tail on the left or right, ranges from
-0.,06 to 0.55.\which is near -symmetrical to strongly fine-skewed.
The kurtosis, a measurement of the ratio between the sorting in
.the tails of thgburve and the sorting in the central portion, ranges
from 0,75 to 1.12, i,e., from tails better sorted than the centrali
portion to about‘equal sofﬁng. The bimodal mature of some of the
curves and histograms reflects the quaftz and chert relationships

-as shown on the Brain percentages chart for each size range.



-31-

_ purs
u.>_.w _.E _ .v

o . .
.¢.. E_f ; _

/s |

2 A — ‘ 2

oo\ i—id

3

,06E+ r:.._uQ. \I?m VQCWJV
dcﬁ*“—uceh .i.f«CvEJQCod x:.gﬁ_ﬂn naov\.vq_cU

ey e 2vy Csoipenad @ per nebapsip ety
) rAN] ."n_.n°+.5¥ 9G'0 - ..wtc?uvMW . LB'0 ;._aa*.l:..»._. UPR-ESEELIA LR ke
$980 "cﬁ.:*.«;ua gc%cﬁ.m $ 20 ;:GE $ ot verfead[T prpuorg P 990 vvay

—ﬂ?dLU

-...—..O.?.:..t v waxeaq
J*-.ano Casg sevy y seaddo

oo wa\\nﬁh tyvawmGeat
34> voyaCuo. qas

eal

* t r )

o o (o] ©

. .Ir..aﬁ_n.ﬂ.ﬂ...l!.!;\.!. P PR

AJ.;%
‘:.o?.uq.um\

auoLs pupS . gLy fﬂ_vo !
i .J..A_vﬂ..—urr:v\ﬁ-cw-v _wvg _ VMCHJV.W
m
) {

Q
7
7
£
N‘m
o
=
I ,.
%
A4
72

-~




-32-

$1s6 witg

7™ -4

J-LU&

vtm._u_.\sﬁﬂdov Duccﬂ

o1

Mo

/

/

.F\_';wad

ke

Th

8974 widq
[lem g-2 nvey
v:.*w_sc.ow ...._hs_uio_ﬂ,cov

\.:.;0_1 aaeo;u_cU

soquealy  Fuepspue G ey '5Gwpuazsad vins§ Tpus  wweaSeysty ¢ 21081
( . slLe .h..m.+..:.~....+ gL ::.3.04@
\ ﬁ 979 .* 1...+q.>.ug ._._.J.e.:*ﬁvu . % AN :v..L_.
Lentie
s pveg _ ‘u..c\.....U 41t Pues _/( )
pa | oy ] e | oo ] e | L2 | s 1 % 3 w_4 "2 4 20
¢ e c?._on-n;\ ' ! )i ) " eol 9 3pdwes Yrea 4o [ [ 4 ¥ e Aa.‘.) ool
g o ix“_..a lgeqosd » xu._ ~_ g_\ £y % do Cumaduos ‘ _ N .
.».\ Yof,05 4 spermlosy . ~ _ 7 _ ‘ _ +2jv d*.q:é .\. sgriniosg weoutuopg i r _ ! ! _ Py .\r
(] o, . - o . . T
0ol porys sepfueqac Loow _ _ ~ 7 o (. por orq up e Zponad Ajysow I A._V_ :,ir ﬁ.!t. 1::., : i .
& ;
o - \ bl |
M ‘ m, v0c o ° o M.. _w ] © »
— i 'y s 'y 4 i PN s s | + . . Y I—_— N o, b
¢ 1¢
|

|

24

r
i
e ey

22

ce

[V S




...33_

(

40&._ “r.._+x..au.a.l _:Juc_u‘_,w o 610~ ,MCGUE

il's Pees > Ava
Hlan Lo 107 0 e | B2
o et ! o e
_ ’/n.f niey N
T P
7 —A — A .\.
JCA IR SEPUY NY SN G 1 N | N R O | 10
, ¢
+ w n o = N
a. Fl nw 1 0— 'y a— L Y & o- 1 Q_
. _.fv . ,
7 &
G
_ *
0} -
: 5
s —.I T o

Sz e 81
:u.d 6S-\N g...x\:o_nm
0“-8\:;.0— mJCoU \W‘Gﬂ

;.“_,!:)_ Jc.+n_ucs® Y‘cw\rﬂU \.v..\..m/‘*.tu:w.w _\..sum} _. uwo /..tag.ﬂ/o.*.w._j .

.

vpeob
o\n

aol

460 ..a.,wo.*..:;\, $

¢ 9| ..t.e..*.c;ug _:a_ncﬁ.ﬂ

NS
\.\v “.\.,.J.,,_I.b

30 ..,.Lc?o#m.
+ 51'0 "cmuf

t!s pyes 1o
A RN e
| .. . ) .. ) _ﬁ# ' »../,...._ﬁd;mﬁdoe.
o ﬁ BRI
STV S T O ._. _ D o
w_ R M “ L W ] ..._w y ) .OI. W
A I . -k - . :.‘ . [ ) . PN R PR _ﬂ..x.leMLH
i : 7
_. = co
7 =
n
e
IA : ol
- -
' e
+1 mr
]
2L5Y wwlq | 3
izen 6S-|N LR R 7
v*.u..oEo—rpf_oo ﬁ_ucuﬂ ‘ 12
A




-3k

T o o J UJE\».,.}.; :Lvn: .ﬂ.y-...l..ntﬂﬂ*ﬂuuﬁwiw.;c.cbﬂ _uc v ...‘.,..:?_.Osfn._ 1 ) \ 290G u_ A
SWossepdast 0 o0 .......aury:‘.o_xm\ 4 ' g a tSisepaiy 20y U c<saamasg __

% w_”._&.. H fue.-*.e_ﬁog “usﬁwﬂx‘ “*w _ .‘_... % L@ i w SQE 6 e ut..—*ﬁ- ’Vﬂ..—.. ~.: ...‘..—\..E.—.W *V YA AL Ui
o8 ”
ERLIAZL) _
Z‘.m— _ucuﬂ —vq.(LU :..m . ¢..C rg _lw
s g0 |3 | e | o | cva j 2 e | ooy Lo oo _
: !
A . ..
d * i:r\ .
oo H- ~— 1s 1Y {a M u 1 o \. \e a0l ey e 14 .A
> w N ...l o L " .N x i
o o o ° [~ o .3 o ; :
-ﬁ“ﬂ. P U DN DAV NSNS ey I R (WS S WY . T e T R I . — !
. o 2 _ e
- o |
: kb | N
- ? .“ . 9 i
o _ - -
- +¢v.:un— _V . __ _
t ) ».’_ﬁ.u...: S _ .o ﬂ;:ua_ .
- r ; .“,.sl...m (- *r_n.v m A
I Lo w " ;

: L | |
91 m
2602 whQ 26eE wdsq M
pem | wuey) “ (a3 g
..:o+n %Cﬂn ..:rthvrcéﬂ.cov aaaa.:ou_u.v uCo.—.a,ucQw ..sz.,u:;.n.;ou \,:,_.m.:—n a..:..?:..dnv
frw.\& , : . C A | " ;
' . L ,. : ._ _ , ' ; s i H . : : . ! K H_ ! : t ~._~ ' H ;




SEDIMENTARY HISTORY

The highly siliceous nature of the lime mud and shale, and the conglomeratic
and mud-free nature of the sandstones pose some problems in reconstructing the
depositional envifonments. However, comparison of the sequence with actual and
proposed models by Wilson (1969), Thomson and Thomasson (1969), Tyrrﬁl (1969),
and Lap%ife (1969), suggests an intermediateﬁ'to deep water depositional
environment for the Imperial-unnamed shale - Hart River sequence in the Eagle
Plain basin,

All of the abo&e ;uthors agree that "“deeper water" carbonates include

-such features as:

(1) domin¥3n of lime mud

(2) dark colour due to preservation of organic material

(3) profusion of sponge spicules

(4) highly siliceous, with variable mixtures of lime mud and

microcrystalline quartz.

(5) chert beds and nodules common

{6) either very specialized benthonic fauna, or moré commonly,

solely pelagic fauna.
The widespread Imperial Formation has been called a thick sequence of

and 'ﬁsc fam en e~ v2iks of 1 ¢ R,-‘(;,,'.’(N, Hozatamy et Censidersd +H hove Lera .{ercml‘.-s [

turbidites by Glen?ie (1963)Jf\The few cores cut in this rock unit ‘in the Eagle
s,,‘ﬁ;ir), “cloams *O'bl‘i-?‘f Lvro%fs L? Edisifr aqn’ ,Sfp-!‘} ( 19‘7)»

Plain area show features which support this concept, such as crude gradational
bedd.n o

bedding)highly variable haIH%ﬁ% dips, the highly siliceous nature of the shales,

the abundant pyritized plant fragments, and the highly variable shale-siltstdne-l

sandstone sequences.

If indeed this is so, then the deep water origin of tﬂe remainder of
the sedimentary succession discussed in this paper can be argued as followgs.
ihe Devonian-Mississippian boundary is conformable buf the Tournaisian is
greatly condensed due to the deep-water starved basin type of environment
(Adams, et al., 1951) which is thought to have been present at this time; the
entire sedimentary record éf the Tournaisian period may be represented by only
a few feet of siliceous shale. The pyritic zone in the Blackstone D-77 well
discussed above is thought to represent at least part of such a starved basin
deposit. Tournaisian continental deposits were reported in Bamber and Waterhouse

(19711’35 occurring in the Snake River area, about 55 miles east of the Blackstone

D-77 well, and suggest that relatively-steep depositional slopgs-prevailed.



The development of the shallow to deep water facies of the Lower
Pennsylvanian Dimple Limestone in Texas was discussedwby Thomson and Thomasson
(1969) ; the Hart River Formation shows a great deal of similarity to this rock
fg%ﬁ:The Dimple Limeétone is a seaéégég of siliceous limestone, conglomerate, shale

and cherts, gradationally overlying and underlying Mississippian and Pennsylvanian
terrigenous flysch facies, respectively. In the deeper water facies, chert pebble
conglomerates with practically no matrix are common in the lowest part of the |
formation; shale; are %9iculér and composed of lime and terrigenous mud; and the
black chert beds are associatsd with the shales are often almost entirely
composed of siliceous spicules. The authors recognized three facies, shelf,
slope, and basin; the slope facies are referred to as "proximal' turbidites
following the usage of Walker (1967) and the basin deposits are "distal"
turbidites. The rock sequence comprising the Hart River Formation has
characteristics of both the proximal and distal turbidite facies of the Dimple
Limestone. In the Hart River, graded bedding is very pronounced in cores of

the conglomeraté% sandstones; in limestone thin sections, fine sized chert and
quartz grains/ also showed some crude gradational aspects.

Wilson (1969) in his discussion of "deeper water' limestone cited three
types of microfacies be considered to be deposited below wave base. These are also
found in the Hart Ri&er carbonate facies and coﬁsist of dark, laminated lime

&lcn,lﬂ' Te
mudstone, ealas&%tte with spicules and associated quartz grains, and a much less
common facies of,lithoclasté% grainstone or micro-breccia. ‘The latter lithology
was only found in the uppermost part of the Hart River carbonates, whilé the |

MM‘C& and
spicular ealesrilite was most common, while the sparsely lamlnated lime mudstones -
were less abundant. The lamlnag'are caused by concentrations of organic matter
Wilson (ibid) observed many minor sequences where the Finest grained material
capping the strata was siliceous, and replacement chert nodules and thin chert
‘bands occurred,%a diageﬁété@-produets in these levels; such siliceous-rocks are
very common in the Hart River Formation. In his discussion on organic

constituents, Wilson (iﬁid) stated that certain characteristic b;achiopodsvoccurred
in the deeper water carbonates and shale and pointed out that the ﬁaorhynchids

were especially characteristic of this environment in Devonian and Mississippian
sediments; "Leiarh%%hus" carboniferum is the main diagnostic fauna of the Hart
River;formation. He also stated that dark sﬁales are found basinward of the lime

mudstone - calcisiltite facies, again.a feature found in the Hart River.

Furthermore in his examples of sediments in cratonic basins which are of probable
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deeper water origin, Wilson (ibid) p&inted out that in all of these sequences,
the beds in question occurred in the lower part of an upward shallowing lithogenetic
series and represented transgressive deposits. The Hart River forms the youngest/VLym;
Paleozoic strata in the Eagle Plains subsurface, but it is overlain by the
shallow-water deposited Ettrain Formation in the surrounding surface sections
(Bamber and Waterhouse, 1971).

Therefore, in the Eagle Plain area, the sedimentary reﬁord is envisagéd
as a continuing ;equence from the Upper Devonian Imperial Formation, through the
unnamed shale unit, Hart River Formatién, and into the Ettrain Formation, with no
erosional breaks. Uplift and erosion of the Middle Devonian Ogilvie Formatioﬁ
was followed by subsidence with the formation of a basinal trough sub-paralleling

the Richardson Mountains. Slow dep051tes of siliceous shale with periodic 1nf1uxes
ff"m 7//, east 04// riTh —esrt
of turbidite depositsformed the rocks of the Imperial Formation. An increase
i 2.
in subsidence rate relative to sea level devZ;eped with a lowered rate of
sedimentary infill initiated bottom starvation in Tournaisian time i? the south
central part of the basin, but it is thought that sedimentary infill continued
during this time in the southeastern portion of the Eagle Plain. A return to
conditions similar to that prevailing during deposition of the sediments comprising
the Imperial Formation occurred, and the dark siliceous shales of the unnamed
shale unit were deposited with periodic turbidites flows again bringing in
sandstones.
sheloas
Development of carbonate shates to the northwest and southeast provided
a source of limestone mud which resulted in the mixed carbonate-terrigenous
sediments of the Birch Member. An increase in the rate of lime mud deposition led .
to the development of the Canoe River carbonatejgiaeier; these graded into the
basinal dark shales of the Canoe River shale facies. At the Canoe River East
Chance C-18 well, the Canoe River Member is a mixed carbonate-shale facies and is
thougﬁfto be close to the break between the slope and basin facies, while the
Birch B-34 and Blackie M-59 wells were drilled in the basin facies. The sediments
were probably depositad’ as prograding fronts, accounting for the greatly thickened
succession at the laé%r two wells relative to the Peel River outcrop section.

Rejuvenated uplift in the east brought in these graded, mud-free

conglomeratic sandstones of the Chance Sandstone Member; the abrupt lateral and
I

cebior!

ventral facies changes between the sandstones and limestones are thought to be due
to multiple source areas from the east :and north.
In the surface, the type Ettrain Formation is a skeletal sparry limestone

«,.J-
(Bamber and Waterhouse, 1971). It is thought that this lithology ré,eats the shelf



shallow water facifs and that the éﬁteral equivalents of the Ettrain in the Eagle
Plain basig}ggr;‘hié;itic limestones of the deeper water facies and thus were
indistinguishable from the Hart River carbonate. The carbonate overlying the
Chance Sandstone Member at Chance No. 1 and at Chancé G-8 may be remnants of this
Ettrain equivalent; elsewhere in the subsurface it has been/§353§§£; by éﬁ%ﬁz
Paleozoic erosion.

In ﬁummary, the Devonian Imperial Formation and unnamed shale unit are
thought to have been deposited in a deep water tréugh where%%ﬂi%zde-material was
intermixed with dark siliﬁeoﬁs shale. A starved basin was present during Tournaisian
time, but a resumption of shale and turbidite infill occurred in the Visean.
éonglomeraté? sandstones and giliceous limestones of the Birch Member and Canoe
River carbonate facies are thought to represent slope and shallower bésin deposits,

.
“Hich- the Canoe River shale facies represents the deeper water basin infill.

The Chance Sandstone Member represents a return to slope conditions caused by

uplift to the east which initiated turbidite flows of this conglomeratic deposit.

—_—
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ECCNOMIC GECLOGY

In the Eagle Plain area, the economic objectives in the
Upper Devonian - Carboniferous sedimentary sequence are the cong-
lomeratic, mud-free sandstones of the Birch and Chance Sandstone
members of the Hart River Formation. Their possible turbidite origin

accounts for their erratic thicknessess; the Chance Sandstone is

- thought to be essentially continuous in the southeastern and south-

central parts of the area where it ggé not been subjected to complete
erosion, whereas the sandstones of the Birch Member Fhin rapidly
westwards and form possible hydrocarbon reservoirs only in the
easternmost parts of the Eagle Plain basin.

The shales of the basinal facies are bituminous in part
or contain significant organic matter, and the limestones of the
slope facies are also high in.organic mattgr content; these are
consiédered as the probable source beds for the hydrocarbons

entrapped in the sandstone facles..

"Present Discoveries . ' ~

Rirh 3-34. A thick, porous Chance Sandstone section is present at

Birch B-34 at the eastern edge of the basin, but drillstem tests
conducted in this interval recovered only samll fecoveries of
drilling fluid; this porous sandstone immediately undérlies Cretaceous
glauconite shale. However, in the Birch Member, a d}illstem test
between 4,430 and 4,501 feet recovered 5.525 mmecf/d of gas, and 300
feet of gas-cut water which was considered to be mﬁd filtrate.
Analyses of the gas indicazed 86,69% by volume of nethane, 6.91%
ethane, 2,35% propane, 1.91% carbon dioxide, with minor nitrogen,
butané. pentane, hexanes, and heptanes plus. The interval was not
cored and the intergranular porosity is estimated as poor due to
quartz and carbonate partizl cementation. A drillstem test at the
base of the Birch Member, between 5,195 and 5,412 feet, recoverad
7.3% mmcf/d of gas, énd 330 feet of gas cut drilling fluid. Analyéis
of the gas indicated 90.63% by valume of methan; 5.21% ethane; 1,65%
propane, 1.13% carbon dioxide, with minor amounts of nitrggen, butane,
pentane, heptanes plus, and hexanes. Again the interval was not
cored,.and the well cuttings of sandstone show poor porosity due to

partial cementation by quartz and calcite. The present status of the



well is a Birch Member gas w2ll protectively plugged and fitted
with a wellhead. /V‘/ FrE Ly s R 2%

SMWM Blackie YT M-59. At Blackie M-59, 50 feot of net

pay is present in the Chance Sandstone between 2,116 and 2,170 feet
drilling depths. From core analysis, average porosity is about 15%,
and weighted average horizontal and vertical permeabilities-arecabout
éo md., and 28 md., respectively. Méximus gas recovery on three drilill-
stem tests was 2.8 mmcf/d, with no condensate, o0il, or water
recoveri’s., Analysis of the gas indicated 98.47% by volume methane,
with minor nitrogen, carbon dioxide, ethaﬁ?e propane, and isobutane.
A 128-foot net porous zone between 2,354 and 2,579 feet was found to
be fresh water wet on drillstem testing; water analyses of this zone
ware1X#X considered not representative as the samples appeared to be
-filtratg contaminated. A small unmeasured'gas blow and 1,850 feet of
gas cut mud was recorded in a drillstem test of the Birch Member
between 6,218 and 6,338 feet; porosity is very poor as the sandstone
is almost completely cemented by quartz and calcite. The well status
~

is a suspended Chance Sandstone gas well, —

Canoe River East Chance C-18, At the Chance C-18 well,

the Chance Sandstone is eroded, but 155 feet of Birch Member sand-

\'catL oA 1".-\':' cf? ,.l‘h.
ad.

stone was pengtrated before the well was—abanden No cores were
cut, but two drillstem tests were conducted in the Birch Member,

The uppermost fest, from 4,910 to 4,980 feet, recovered 533 mcf/d of
gas and 420 feet of black, watery mud, and the ldwérmost test, from ‘

-

5,000 feet to total depth at 5,055 feet, had a &recovery of 5.7 mmcf/d
of gasf;126 feet of salt water (28,600 ppm). ANalysis of the.gas €% '
from the uppermost test indicated the following volumes: methzn: 31,25%,
etﬁane 25.,13%, carbon dioxide 18.14%, nitrogen 10.92 %, propans 9,46%,
butanes 3.32%, pentanes 1.21%, and minor amounts of hexanes, heptanes
plus, and helium. Gas from the lowermost test consisted of 70.84%
methane, 14,92% nitrbgen, 5,95% ethane, 4.78% carbon dioxide, 2.14%
propane, and minor amounts of butanes, pentanes, heptanes plus, and
hexanes. The sandstone has %;%E porosity and is partly cemented by
dolomite. The well was abany{doned.

Western Minerals Chance No. 1. The "discovery"” well of

the Eagle Plains area was com letéd in 1960 as a suspended Chance
g W'.”DSL/ ;’;,fdf; /)t’f” //'/ A /4 /(e/ ;-,?"4(7( r:,//;,./,

Sandstone gas or oil well,// Between 4,262 and §,365 feet, core



analysis indicated continuous porosity values from 10 to 23%;

below this interval the sandstone isﬂlargely calcite cemented.
Weighted average porsoity of the sandstone in this pay intervai is
14,8%, and weighted average horizontal permeability was 258 md.
Maximum gas flow 6btained from drillstem tests was between 7 and 10
mnc¥/d in the interval 4,314 to 4,354 feet, and an o0il recovery of
2,000 feet was recovefed in the interval 4,353 to 4,387 feet. Water
recoveries were obtained from the Shance Sandstone in tested intervals
below 4,415 feet. In the underlying Canoe River limestone sequence,
0il and water recoverieswwere obtained from a number of drillstem
tests between 5,054 and 5{190 feets No porosity was seen in the

well cuttings and it is thought that the fluid recovery was from

a fractured zone. The Birch Member ®was found to be very thin with
only about 40 feet of non-porous sandstone present in the shale-
limestone-sandstone sequence.

ghosl pel
SMWM Chance YT G-8. t@ne’mile south of the Chance No, 1

discovery well, the exploratory outpoét well Chance G-8 was completed
with 172 et oF nef il puy.
2s a Chance Sandstone oil well(suspended)4ﬁ Perforated\intervalg
opened to oil production are 4,393 to 4,404 feet, and“ﬁ,hzz to L,L456
feet; the average oil gravity is 33° API at 600F, and the total
sulphur about 1.7 weight percent. All the conglomeratic sandstone'
is partly calcite cemented with some black pyrobitumin infilling,
and therefore porosity is errafic in the reservoir and not as high
as in the Chance No. 1 well., Porosityivalues obtained from eight
core samples in the reservoir zone ranged from 2,0 to 13.2%,
permeability from 0.2 to 27 md., and calcite cement (weight per cent
0D
soluble in acid) from 25.72 to 11.46; the total porosity plus calcite
cement was between 25 and 28 per cent in all cases. "Analysis of the
gas obtained from a drillstem test in the reservoir indicated 83.97%
methane, 7.12% ethane, 3.99% carbon dioxide, 2,93% propane, and minor
amounits of butane, nitfogen, pentanes, hexanes, and heptanes plus,

Canoe River Chance YT J-19, Another exploratory outpost

well, Chance J-19, was completeéti%’mileé’north‘of Chance No. igis a
suspended Chance Sandstone gas and oil weil with a net pay of 2t9
feet, sof which the lower 42 feet is oil-filled and the remaining
{gg:feet gas~filled.- Core analysis of part of the gas-hearing

sandstone interval indicated a weighted average pososity of 12.26%,



and wighted average horizontal permeability of 82,05 md., whereas
core analysis of part of the oil~beafing reservolr indicated a
weighted average pososity of 10.79%, and a weighted average horiz-
ontal permeability of 32.23 md. Gas analysis showed 76.01% methane,
6.82% ethane, 5.33% carbon dioxide, 4.66% propane, 3,60% nitrogen,
1.,90% butanes, and minor amounts of pentanes, hexanes, and heptanes
plus. O0il analysis showed and API .gravity of 31.80 at 6OOF, and a
| sulphur weight .per cent of 1,11,

The erratic pattern of quartz grain growth followed by
carbonate cementation has largely destroyed or greatly reduced most
of the porosity in the conglomeratic sandstones. In the five wells
that have Chance Sandstone present, all have zones of good porosity,
but the Birch Member sandstones are much more erratic in development
and are usually completely cemented. As the Chance Sandstone 1s 3?

1 [M”L

thought to be laterally contlnuous south of its eros1onal edge) the

v and near ]"-u .vvcn-z!:f:«! s
prospects of additional discoveries are excellent,/] However. the svoerg
porous Birch sandstone development is thought to be restricted
north of a line joiming the Birch B-34 and East Chance C 18 wells.

Fractured zones in the Canoe River carbonates show some promise

but these at best marginal prospecting zones.

. ?
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APPENDIX

Sample logs of:

(1) SOBC Blackstone YT D-77 well (subsurface reference gection of
unnamed shale unit).

{2) sMWM Birch YT B-34 well (type Canoe River MemPer (shale facies)
and type Birch Member of the Hart River Forma{ion).

(3) Western Minerals Chance No. 1 well (type Chance Sandstone Members

and Canoe River Member (carbonate facies) of the Hart River Formation.



Standard 0il Company of British Columbia Blackstone YT D-77
Location: Lat. 65° 46' 10.77" N; Long. 137° 14' 54.78" W.
Elevation: 2,116 feet K.B.
Total depth: 13,217 fee;
Completed: Januafy 8, 1963.
Status: Dry and abandoned
Log by H.L. Martin from samples stored at the Instltute of Sedlmentary

and Petroleum Geology, Calgary, Alberta.

Sample depth Lithology | Thickness
(feet) (feet)

Sample description begins at 1,500 feet drilling
depth in Hart River Formation (Birch Member).

1500-1530 Shale, black, bituminous, calcareous in part; ) 30
traces of limestone, dark grey-browng,
micritic, siliceous, with calcitic spicules
and floating clear quartz grains; some QEQLk
~chert cutting;with vague spicular texture.

Unnamed shale unit (subsurface reference sectiony)

picked at 1532 feet from logs.

1530-1710 Shale, black, very bituminous in upper 40 féet. 180
slightly bituminous below, dark brown streak,
fissile; abundant pyrite unclusions, from 1620
to 1640 feetl very abundant granular pyrite
inclusions impart a coarse silty appearance to
the shale; trace siltstone; and rare trace
sandstone, light brown, grey, and medium g?ey
brown, siliceous and about 5% dolomitic.
X-ray Qiffraction analysis, 1600 to 1700 feet;
Quaréz‘67%, Pyrite 8%, Feldspar 4%, Kaolinite 10%,

I1lite 11%; Organic carbon contact: 3.65%.

Palynology, 1600 to 1700 feet. A few spores
~were recovered but no age determination was

possible. (M.S. Barss).
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Sample depth Lithology Thickness
(feet) (feet)
1710-1790 Shale, as above, with traces of white crystalline 80

anhydfite which probably occurs as fracture
infillings. From 1760 to 1770, interbedded
sandstone, light browﬁ grey, mediﬁm*grained chert

and quartz framework, with siliceous and dolomitic

cement.
1790-1800 Shale, as above; no anhydrite 10
1800-1820 Sandstone, slightly conglomeratgi chert and quartz 20

grains in siliceous and dolomitic cement, dark

- chert grains are sub-to well rounded.

)

1820-1940 Shale, black and dark grey, very pyritic,}éﬁggﬁé; | 120

Ironstone fragments abundant, medium brown,

pyritég, slightly dolomitic, traces black coaly

plant ? material in some ironstone fragments.

Sandstone, as above, very pyritic in parte/with

lesser siltstone, occurs in trace amountg‘and

is probably present as thin lenses; a few chips

were seen with thin sandstone and siltstone

laminae.

1940-2000 Shale, dark grey, slightly bituminous, very pyritic, 60
with soft; argillaceous brown siltstone and
light brown sandstone in trace amounts.

2000-2110 Shale, black, bituminous, soft, fossile, with abundant 110

| pyrite as pods, disseminated, and as compleée’well

cuttings. Trace amounts of siltstone and sandstone,
much as above. Rare traces of milky white anhydrite.

2110-2120 Sandstone, light brown, fine grained, well sorted, poor 10
infergranular porosity with light oil stain, dolomitéé
and siliceous cement.

S ol

' o
2120-2260 Shale, dark grey to black, as above. »S%éiﬁgﬁ of dirty, 140

argillaceous sandstone, shale-with patches of
argillaceous sandstone or floating quartz grains,
medium grey siliceoﬁs sandstone, and medium brown
siltstone. Sandstone fragments 2150 to 2170, very

pyritég. Rare traces white anhydrite. Trace plant?



Sample depth
(feet)

Lithology

Thickness
(feet)

2260-2280

2280-2400

2400-2690

2690-2700
2700-2740
2740-2750

2750-2760

2760-2840

X—réy diffraction analysis 2150 to 2250. Quartz
65%, Calcite trace, siderite 3%, Pyrite 5%,
Feldspar trace,,g;olin}te 13%, Il;ite 14%.

Organic carbon content: 1.86%.

éﬁndstone,‘light brown and grey, fine grained,
dolomitgband siliceous.

Shale, dark grey to black, bituminous, pyritic,
traces anhydrite veinlets; trace ironstone
fragments; sandstone interbeds, meduim to coarse
grained, light to medium brown, trace porosity,
siliceous and dolomitic.

Shale, dark grey to black, slightly to nil bituminous;
sandstone and siltstone é%%iﬁ@;f as above; abundant
pyrite; traces shale breccia; traces black carbon-
aceous plant? fragments; about 10% dark br;wn shale
with black carbonaceous imprints; rare traces iron-
stone fragments.

X-ray diffraction analysis 2550-2600 feet, Quartz 74%,

. Siderite 4%, Pyrite 3%, Feldspar trace, Kaolinite
7%, Illite 12%, Chlorite trace.
Organic carbon content: 2.08%.

Palynology, 2500 to 2600 feet. No spores recovered

under normal palynological extraction techniques.

Shale, black, bituménous; very abundant pyrite as

%aKe&, blebs, massive, and whole cuttings, slightly
dolomitic.

I

Shale, black, bituménous, trace pyrite

[k

Shale, black, dolomite, resinous, contains coarse
dolomite crystals. |

Shale, black, bituménoust dolomite, slighﬁ,pyritic

Shale, black, very bituménous, pyritic, brown
streak, smooth, high lustre, with traces

slickenirdes. Rare trace white anhydrite.

20
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Sample depth
(feet)

Lithology

Thickness
(feet)

2840-3000

3000-3180

3180-3320

3320-3500

X-ray diffraction analysis 2760—2806 feet. Quartz
83%, Siderite 5%, Feldspar 5%, Kaolinite 1%,
Illite 6%, Organic carbon content: 5.61%.

Palynology, 2760 to 2800 feet. Spores not well
preserved. Only tentative age can be determined.

Seems to be a mixed Mississippian-Devonian orh,

(uu Vativt Femmenian or :.,;"7 Ta.ztna-,.}.,)

therefore a Strunian age is suggested (M.S. Barss)

Shale, black, not as bitumgnous as above, much
harder but s;ill has brown streak, abundant pyrite,
btocky, traces calcite, dolomite, and anhydrite
fracture infillings.

Shale, dark grey—Brown to black, slightly bituménous,
softer than above, pyrité%; high lustre. Traces
plant? fragments, siltstone; rare trace white
dolomite and anhydrite fractﬁre infilling§..

Shale, dark grey, non-fituménous, silty "graﬁﬁlar"
appearance in part, rare pyrite inclusions and
spheres, traces siltstone and anhydrite.

X-ray diffraction analysis 3200-3250, Quartz 80%,
Calcite 1%, Dolomite 2%, Siderite 3%, Pyrite 1%,
Feldspar 3%, Kaolinite 3%, Illite 6%, Chlorite 1%,
Organic carbon content: 0.69%.

Shale, siltstone, and sandstone. Shale, dark grey
as above. Siltstone, dark grey brown; sandstone,
dark grey brown, "dirty; appearance, fine to medium
sub-rounded dark and medium grey chert and quartz
grains. The sandstone appears to gradé to shale
or sandy shale. Some plant? fragments and rare
beds of bituménous shale.

X-ray diffraction analysis 3330-3360 feet (sandstone)
Quartz 82%, Dolomite 3%, Siderite 4%, Pyrite 1%,
Feldspar 5%, Kaolinite 2%, Illite 3%.

Organic carbon content: 0.45%.

160

180

140

230
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Sample depth Lithology Thickness
(feet) (feet)
3500-3610 Shale, dark grey brown to black, bituménous with 110
' Y
brown streak, abundant pyrite as cakes, massive,
and spheres. Trace anhydrite and quartz veinlets.
Ogilvie Formation
. picked at 3416 feet from logs.

3610-3660 Limestone, micritic-skeletal, dark grey to brown grey 50

broken fragments of brachiopods, crinoids, and
other indeterminate.skeletal debris, and whole

ostracods in lime mud matrix.

end of sample description.



Sacony Mobil Western Minerals Birch YT B-34

Location: Lat., 66° 03' 3.14" N; Long. 136° 51' 17'51" W,

Elevation: 2190 feet K.B.

Total Depth: 5413 feet

Completed: June 8, 1965.

"Status: Birch Member Gas Well (Capped). - Log by H.L. Martin from samples

stored at the Institute of Sedimentary and Petroleum Geology, Calgary,

Alberta.

Sample description begins at 165D feet drilling depth in Hart River Formation

(Chance Sandstone Member).

Sample depth
(feet)

-Lithology

Thickness
(feet)

1650-1680 Sandstone, salt and pepper, medium to coarse grained

dark rounded and sub-rounded chert graiﬁ‘and
lesser quartz with abundant brachiopod fragments
and brachiopod spines, giauconitég, calcite
cemented with trace porosity and light oil stain.
Grades into sandy'skeletal limestone with partial

siliceous replacement of skeletal debris.

Type Canoe River Member

picked at 1684 feet from logs

1680-1710 Shale, dark grey brown, calcareous, glauconitgi

d 15
yritgl trace calcite broken brachiopod fragments.
p P gm

1710-1760 Limestone, medium grey-brown, glauconité%, abundant

brachiopod fragments and spines, siliceous,
grading into chert; interbedded with shale,

dark grey brown, siliceous.

1760-2090 Shale and mudstone, dark grey-brown highly siliceous,

PR 4

/
caléareous, glauconité%, grading into limestone
micritic-skeletal, glauconité5 siliceous. Abundant
calcitic brachiopod spines, siliceous and calcitic
brachiopod shell fragments, lesser coarse crinoidal
N

debris; pyrite mostly as biack with rare nodules.

Scattered very fine-sized carbonaceous fragments.

30

30

50

330
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Sample depth Lithology
(feet)

Thickness
{feet)

- Thin section prepared from well cuttings collected
between 1760 and 1810 feet, Most rock chips are
dominantly quartz whe;e about 10% is coarse silt-
sized to very fine sandstone-sized sub-rounded
terrigenous floating grains.ﬁ%ﬁﬁﬁﬁ%g.is micro-
crystalline quartz, some of which appears to be ?f
feplacemenf origin, A few chips were seen with
greater than 50%; calcite where broken skeletal
debris, including including siliceous and
calcareous spicules, are in a matrix of intimately
associated lime mud and microcrystalline quartz.

X-ray diffraction analysis, 1830 to 1890 feet;
Quartz 54%, Calcite 38%, Dolomite 4%, Glauconite 3%,

Pyrite 1%.

}
-

2090-2100 Shale, dark grey-brown, abundant glauconite, very
silty, trace pyrite.
2100-2310 ~ Shale, dark grey brown, very slightly calcareous,

. pyritic, brown streaks, slightly bituménqus,
scattered broken fragments of calcite_bréchioPOds
spines and shells and spicules, Siltsténe,
calcareous, medium brown, calcitic spicules,
trace glauconite, is present in minor amounts

! : and probably occurs as thin interbeds. Rare
| traces of brown ironstone fragments
-Palynology, 2167-2171. Similar assemblagg to that
of 1298-1303 (see text). Most probably Permian
although late Stephanianl(a\;;;n;';: bg rulgd) out

(M.S. Barss).

2310-2320 Sandstone, and salt and pepper , colourless to white,

L]

. light and lesser dark chert, coarse-sized, sub-
rounded, with fine and medium-sized quartz grains,
siliceous cemented in part, good intergranular

porosity.

10

210
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Sample depth Lithology Thickness
(feet) , (feet)
2320-2640 Shale, dark grey-brown to dark grey, slightly to 320

non-calcareous in uppermost 150 feet, calcareous
below, pyrite in part; trace to abundant ironstone
fragments, medium bro&n, pyrite; siltstone, trace
to minor amounts; Scattered coarse-sized calciter
skeletal debris, such as eéhinodermi punctuate
brachiopods, brachiopod sbines, spiny brachiopods,
ostracods. . hu"';‘)

/f.;"l r,fm°7

:Palynology, 232; to 2330 feet. Namurian,gprobably

middle or late because of presence of Florinites
sp. (M.S. Barss).

2640-2670 Limestone, light brown, crinoidal, with some silica | 30
replacement, well cemented with spar, trace pyrite,
abundant brachiopod spines, white rounded chert
inclusions appear to be of replacement originij

2670-3200 Shale, dark grey and brown-grey, moderately calcareous, 530
pyrite inclusions, very abundant coarse crinoid stem
fragments, lesser bra;hiopod spines and rare brach-
iopod shell fragments. Trace to moderate amounts of
siltstone, brown, calcareous, with rare crinoid.
fragments. Ironstone fragments common, slightly
dolomitic, pyritgi Limestone: as above, well cuttings
noted at 2690 to 2710 feet and 2910 to 2920 feet.

3200;3310 Sha1e, medium grey, calcareous Tatent §light, shale 110

: ngEEQESSLin acid. Crinoid stem fragments present
but in trace amounts. Ironstone fragments darker in
color than above, are orange-brown in colour and very
abundant.

3310-3360 Shale, medium grey as above with laminated or interbedded 50
dark grey shale. Rare crinoid fragments.

3360—3390 Shale, dark grey, non-calcareous, hard (does not fli%ulate 30

' as above). Rare crinoid stems.

3350-3460 Shale, medium and dark grey; latter predominates, Pxit 70

el

appears to be interbedded as rare chips,with medium

and dark laminae. Medium grey shale as above, i.e.,



Sample depth
(feet)

Lithology

Thickness
(feet)

3460-3710

3710-3730
3730-3750

3750-3810

3810-3830

3830-3840
3840-3850
RS

3850-3870

Shale, dark grey, non-calcareous to very slightly
calcareous, crinoidal fragments more zabundant
than above. Traces dark grey-brown siltstone,
slightly calcareous, Qith crinoidal fragments.

éalynology, 3594 to 3604 feet. Similar assemblage
to 2323 to 2330 feet, i.e.,' Namurian (M.S. Barss).

Macropaleontology, 3595.4 feet. Single ammonoid,
Nomismoceras sp., indicateja late Visean age
(W. Nassichuk). ;

Shale, as above, with 20 to 30% .dark brown bituménous
shale.

Shale, medium and dark grey, abundant pyrite, no
crinoidal debris. Abouf 10% siltstone.

Shale, medium grey, abundant pyrite, crinoidal
fragments, trace siltstone. Trace ironstone
3790 to 3800 feet. From 3800 to 3810 feet, -

about 35% dark grey non-calcareous shale.

Note: crinoid fragments found between 2320 and 3810

feet consist of separate light brown to off-white

calcit§ coarse fragments with traces of pyrite

replacement in the centre. These fragments are the

same size as the well cuttings.

Type Birch Member
picked at 3808 feet from logs

Limestone, medium to dark grey brown, siliceous and
chertified, up to 10% detrital quartz, micritic,
spicular. Greater than 50% dark grey-spicular
chert in cuttings.

Sandstone, calcareous, cherty, coarse grained

Limestone and chert, as above

Shale, dark grey, very hard, siliceous, calcareous,

with white calcite'filled fractures.

150
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Sample depth Lithology Thickness
(feet) (feet)
3870-3980 Limestone and chert, as above, calcite and siliceous 110

AN

sPicufg?. Interbeds of siltstone end siliceous,
calcareous shale.

3980-4000 Sandstone, salt and pepper, coarse, poorly sorted, 20
sub-rounded, dark chert grain witﬁ lesser quartz,
calcareous cement, tight.

4000-4220 Limestone, medium to dark brown, micritic, trace 220

VV dolomi%gi'siliceous, siliceous and calcareous

spicules common, rare trace crinoidal debris, dark

chert inclusions near base, some rare chips contain

up to 15% floating quartz g;ains, abundant calcite

infilled fractures. Interbeds (about25%) of shale,

.calcareous and non-calcareous, dark grey, very silty.

From 4130 to 70, black bituménous shale.

'4220—4230 Sandstone, salt and pepper, coarse dark and light chert 10
grains, sub-rounded with lesser fine clear qu;;tz -
grains, siliceous and calcareous cement, tight.

4230-4380 Limestone and shale, as above, cherty in part, sandy in 150

| part, traces brachiopod and crinoid fragments.
Calcareous siltstone, dark brown grey, 26%.

4380-4620 Sandstone, light brown and grey, coarse sﬁb—rounded 240
varicoloured chert grains with lesser quartz grains,
calcareous and siliceous generally, but some
dolomitég, cement also, scattered poor to fair inter-
granular porosity, interbeds of calcareous siltstone
10%, dark shale, 10%, and siliceous spicular limestone,
5%.

4620-4700 Limestone, dark brown, siliceous, micritic, spiculaf, 80
with shale, black, slightly bituménous, in basal
30 feet.

Palynology, 4622 to 4631 feet, no sporées present in

P

samples prepared for palynological analysis.
o & , ,
Macropaleontology, 4623.5 feet. Quadratin cf. hirsuteformis
(Walcott) "Leiorhynchus" carboniferéis Girty. The

age of the assemblage is Chesteran (J.B. Waterhouse).



Sample depth Lithology Thickness
(feet) ' (feet)
4700-4800 Shaie, black, bituménous, brown streak, waxy in 100

part, dolomite in part. Traces of dark grey
calcareous siltstone.
4800-4840 Shale, dark grey, non-bituménous, dolomité® in part, 40

with trace calcareous and pyritg'siltstone, rare

trace calcareous sandstone.

4840-4870 Shale, black, bituménous, brown streak, calcareous in 30
part
4870-4930 Sandstone, light brown, salt and pepper, conglomeratgi 60

with light and dark sub-rounded and rounded chert
grains and lesser, and finer, quartz. Calcareous,
with trace dolomite rhombs. Tight except for 4910
to 4920 feet when poor intergranular porosity is present.
Grain size analysis from éample at 4896 feet (see text).
4930-4940 Shale, dark grey, pyritgi with brown ironstone fragments . 10
4940-5000 Shale, black, bituménous, brown streak, traces of cqig§é 60
‘ crinoid fragments. From 4980 to 5000 feet, about 25%
calcareous shale with abundant white specks. Traces
calcareous siltstone.
5000-5060 Sandstone, light grey and brown, mostly light coloured 60
coarse sub-rounded chert grains, with lesser quartz
and trace dark chert grains, calcareous cement, poor
intergranular porosity 5000 to 5010 feet. Interbeds
of non-calcareous dark grey shale in basal 30 feet.
Palynology, 5047 to 5052, no spores recovered under
normal palynological extraction techniques.
5060-5090 Shale, black, bituménous, with about 25% calcareous 30

white speckled shale, traces of coarse crinoidal

debris.
5090-5260 Sandstone, medium grey and brown, coarse to conglomeratic 150
$ varicoloured chert sub-rounded and rounded grains;

crinoid fragments, both siliceous and calcitgi and
E&achiopod fragments are also part of framework but

the latter are rare. Traces intergranular porosity



Sample depth
(feet

Lithology

Thickness
(feet)

5260-5370

5370-5400

but most of the sandstone is calcareous‘cemented.
Interbedded with about 25% shale, bituménous and
also white speckled calcareous shale, with rare
brachiopod fragments,.crinoids, and trace ostracods.
Some cridnoid stems are silicified and pyritgg
Shale, black, bituménous, and white speckled in lesser
amounts, Traces crinoidal fragments. Trace brown
dolomitic i}onstone fragments 5320 to 5330. Inter-
bedded (about 10%) with limestone, dark grey-brown,

s g0 & N s e, =
5111a€us, cherty, spicular, micritic.

Unnamed shale unit

picked at 5385 on logs.

Shale, black, bituménous, brown streak, non-calcareous;

pyrite nodules common.

/
i

110

30
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Western Minerals Chance No. 1

Location: Lat. 66° 07' 46' N; Long. 137° 31' 27" W.

Elevation: 1,769 feet K.B.

Total depth: 8,648lfeet-

Completed: '44ﬁ/ 25, /9¢ 2.

status:  Swspeaded Chaave Sendstinc g or ol weel.

Log by H.L. Martin from samples stored at the Institute of Sedimentary and

Petroleum Geology, Calgary, Alberta.

Sample examination begins at 3950 feet in Lower Cretaceous strata.

Sample depth Lithology Thickness
(feet) . (feet)
3950-4030 Shale, dark grey,lmicro-micaceous, pyritéﬁ 80

glauconitg:in part, with lesser siltstone,
brown grey, glauconitic.

X-ray diffraction analysis of shale cuttings from
3950 to 4030 feet. Quartz 65%, Kaolinite 10%,
Illite (glauconite) 8%, Feldspar 5%, Pyrite 6%,
Dolomite 4%, Siderite 2%.

Chemical analysis: carbonates 8%, organics 3.9%,.
residue 88.1%.

Micropaleontology: 3,000 to 4034 feet.

Gaudryina tappanae Chamney

G. cf. G. subcretacea Cushman

A. cf. A. fragmentarius Cushman

Gavelinella sp.

Bathysiphon scintillata Chamney

Ammodiscus sp. (minute)

age:' This is a Lower Cretaceous microfauna,
with predominantly Early Lower Cretaceous
(Neocgmian) taxa.
' From report no. Mes. 3 TPC 1968, by

T.P. Chamney.
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Sample depth Lithology Thickness
(feet) (feet)
Hart River Formation
picked at 4036 on logs.
-4030-4050 Cbert, light brown, blue, grey, with crinoidal 20
texture preserved, 50%. Limestone, dark brown,
siliceous and calcareous crinoids fragments and
spicuiéswin micritic dark brown siliceous matrix.
4050-4200 Limestone, medium brown, as above, with 20% shale, 150
calcareous, dark brown, siliceous, with crinoidal
- fragments.
X-ray diffraction analysis, 4063 to 4067 feet,
Calcite 70%, Quartz 30%.
Macropaleontology:
GSC Location C-4364, deptﬁ 4067 feet, ?Flexaria sp.
GSC Location C-4363, depth 4153 feet,
Quadrati&‘hirsutefbrm%s (Walcé%g
"Leiorhynchus” carboniferum Girty
' ?Crﬁrithyris Sp.
This assemblage belong to the Quadratis A zone
assemblageigég:égdic;tes a Chestergf_ggsj‘as
identified by J.B. Waterhouse;y
4200-4230 Limestone, medium brown, micritic with rare.crinoidal 30
remains, silty, trace dolomite.
4230-4240 Sandstone, coarse to fine sized sub-rounded chert and 10
quartz graii? calcite cemented 50%. Limestone,
medium brown, silty and sandy, micritic. ’
4240-4260 Shaie, dark grey-brown, calcareous} slightly bifuménous 20

brown streak, trace crinoid fragments.
X-ray diffraction analysis at 4255 feet, Quartz 80%,

- Calcite 20%.

.
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Sample depth

(feet)

Lithology

Thickness
(feet)

. 4260-4360

4360-4510

4510-4530

4530-4550

4550-4620

[

4620-4630

Type Chance Sandstone Member
picked at 4258 feet from logs.

Sandstone, sﬁlt and pepper, conglomeratic, rare chert
pebbles up to 9 mm in size, most commonly 1.5 to
2 mm, varicoloured>chert grains, sub-rounded to
roundea; quartz grains iess than 40% of rock and
less than 0.80 mm in size, suE:hedral to euhedral
common due to grain growth; very friable; porosity

~  very good, uﬁ to 25%.

X-ray diffraction analysis at 4268, 422%,‘4280, 4282,
4310, 4322, all indicated 100% quartz, while at 4348,
99% quartz and 1% calcite.

Grain size analysis at 4273 feet (see text)

Sandstone, much as above but cemented by calcite,
tight.

Grain size analysis at 4390 feet (see text).

Sandstone, light brown, fine to medium sized clear
and frosted quartz gréin; with lesser milky white
chert grains and trace dark chert grains, well
'sorted, caléite cemented; tight.

Shale, dark grey brown, calcareous, 90%. Sandstone,
very fine sized quartz and (10%) chert grains in

o, . Cevad N
calcareous and dolomitic #mount; dolomite rhombs
? -

replace-calcite—and-enciretequartz-grains, tight.

X-ray diffraction analysis, 4545 feet (sandstone)
Quartz 50%, Calcite 42%, Dolomite 8%.

Sandstone, salt and pepper, medium to coarse sub-
rounded to rounded chert grains and lesser quartz,
calcite cemented, tight.

X-ray diffraction analysis, 4580 feet, Quartz 60%,
Calcite 40%.

Limestone, dark brown; micrite, trace crinoid

fragments.

100

150
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Sample depth
(feet)

Lithology

Thickness
(feet)

4630-4720

4720-4750

4750-4780

4780-4790

4790-4850

4850-5240

«
Ve

5240-5800

Sandstone, salt and pepper much as above, tightly 90
cemented by calcite, fine to medium grained with
some coarse.

Sﬁale, dark brown, calcaéeous, some ;rinoidal debris 30

. and rare brachiopod fragments; floating coarse silt
and very fine sized quartz gréiﬁ. Grades to sandy
limestone, very fine‘sized quartz grains floating in

x-,E%CHEF§54E¥AC%hE%}SEEE spicules, stylolites, 10%,

X-raf diffraction analy;is, 4751 (sandy limestone).

Calcite 65%, Quartz 35%, Dolomite trace.

Sandstone, ligpt brown, salt and pepper, coarse and rare 30
conglomeratéclight and dark chert sub-rounded and roun-
ded graiqfwith sub-equal, medium sized quartz, calcite
cemented.

Sandstone, brown, much as above but abundant dolomite .10
replacement of calcite cement; dolomite rhombsless
than 0.06 mm.

Sandstone, light brown, and salt and pepper, much as abov;\60

with 10 to 15% dolomite feplacement, prrite.

Top Canoe River Member (carbonate facies)

picked at 4856 on logs

Limestone, light to medium brown, dolomité& slightly 390
silty, siliceous in part, calcite spicules,
micritéff cherty, abundant light brown chert frag-
ments with trace spicuI%g content; mon%to%ous
sequence of well cuttings.

X-ray diffraction analysis at 5194 feet, Quartz 66%,
Calcite 28%, Dolomite 6%.

X-ray diffraction analysis at 5211 feet, Calcite 71%,
Dolomite 17%, Quartz 12%.

Limestone, dark brown, siliceous, micritic, dolomit;'ac 560
cherty. Siliceous Eéntent varies from slight to

abundant, and samples generaffcontain more than 10%

brown chert fragments with vague skeletal texture

R ; ' )
Y744, Rasrdz 4-’1’/,, Froce of W*/"Tf and didomin



Sample depth Lithology ~ Thickness
(feet) : (feet)

(spicular? or radiolar%n?),\and dark brown to
black.dense chert. Dolomit%%/q%;§‘than 0.05 mm in
size and appear to be present throughout section
but form less than 20% of the rock. Some traces of
siliceous ﬁﬁmTS? spicules in the highly siliceous
limestone chips. Abundant fracture-filled calcite
veinlets. Rare crinoidal fragments. Traces of
black fleckés scattered throughout interval. No
pyrite.

5800-6020 Limestone, medium to dark brown, very cherty, siliceous 220

in part, micritic, less than 10% dolomite rhombs.
Chert fragments are spicular, light brown, and

dense, dark brown. Some samples left a hard siliceous
residue with\faint laminations on acidizing, others
left only about 5% quartz silt residue.

6020-6070 Shale, black, brown streak, rare crinoidal debris, : 50

grading in part to siliceous limestone
X-raf diffraction analysis 6048'té 6051 feet,
Calcite 58%, Quartz 41%, Dolomite trace, pyrite
- trace.

6070-6100 Sandstone, light brown, and salt and pepper, conglom- A 30
eratic, milky white through dark chert rounded and
sub-rounded pebbles greater than 2.0 mm, with
quartz and-§§§§§%ég;;Jéhert graiq;about 0.5 mm in
calcite cement. Poor intergranular porosity.

X-ray diffraction analysis 6092 feet, Quartz 82%,

Calcffe 10%, Pyrite trace.
6100-6326 Limestone, medium brown, cherty, siliceous in part, 220
micriféﬁ scattered moné%;; siliceous spicules, less
than 10%hquartz silt and rare quartz grains up to

8 0.2 mm in size. Chert is grey, spicular,and dense,

dark brown.



Sample depth Lithology Thickness
(feet) (feet)

6320-6520 Liméstone, shale, and.chert, interbedded. Limestone, 200
dark brown, micrite. siliceous to grading to
calcareous chert; calcite filled veinlets common,
40%.

Shale, dark brown grey, slightly calcareous, 25%.
Chert, moSfly dafk brown, lesser grey and medium
grey-brown. 35%.

X-ray diffraction analysis 6408 feet. Quartz 59%,
Calcite 41%. .

X-fay diffraction analysis 6410 feet.

Quartz 88%, Calcite 9%, Dolomite 3%, Pyrite trace.

Top Birch Member

picked at 6521 on logs.

6520-6570 Sandstone, light to medium brown and salt and 50
pepper, coarse grained light and dark chert
and quartz grain in calcite cement. Tight.

iesser interbeds of calcareous dark brown shale.

end of sample description.
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NEW NAMES PROPOSED FOR ROCK UNITS

To accompany all rhanuscripts and maps submitted for publication.

Proposed names: new member names for the Hart River Formation,
in ascending order, Birch, Canoe River, and Chance Sandstone.

Reasons for proposing namé:  Birch Member is a gas reservoir

Summary definition: conglomeratic sandstone, siliceous shale,
- ‘and siliceous limestone

Lithology:

Contact relations; conformable with underling unnamed shale unit,
and conformable with overlying Canoe River Hember.

Thickness and distribution: yp to 1576 feet in the subsurface
of the Eagle Plain area.,

Index fossils:

Age: Chesteran ’ ' .

Locality of type sections if applicable:  Socg .y Mobil Western Minerals
Birch YT B-34% (Latitude 66° 03' 03,14"N, Longitude 134°
51* 17.51"W), between 3,308 and 5,384 feet drilling depths.

Origin of name: .
from tyve-section well

Proposed publication: GSC Paper

Have you check‘ed availability of proposed name? y.qo

Remarks:
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NEW NAMES PROPOSED FOR ROCK UNITS

To accompany all manuscripts and maps submitted for publication.

1. Proposed names: new member names for the Hart River Formation,
in ascending order, Birch, Canoe River, and Chance Sandstone

~

2. .Rﬁasonsforpr0poﬁngluﬂne= Lhance Sandstone is an oil and gas
reservoir in the Eagle Plain Basin, Yukon Territory.

3. Summary definition: conglomeratic sandstone, with silicous
--and calcareous cement.

4. Lithology:

5. Contact relations: conformable with underlying Canoe River
Member, and conformable with overlying unnamed Hart River
carbonates; underlies sub-Mesozoic unconformity in part
of Eagle Plain basin.

6. Thickness and distribution:

up to 1,016 feet in the subsﬁrface
of the Eagle Plain, §

7. Index fossils:

8; Age: Chesteran

-

9. Locality of type sections if applicable: Western Minerals Chance No. 1,
(1=2%, 660 07' 46"N, lone, 177° 31’ 27"W), between 4,253 ani
L,356 feet drilling depths.

10. Origin of name: from type well

11, Proposed publication: GSC Paver

12. Have you checked availability of proposed name?  veg

13, ﬁemarks:

v, e

i '.' Signed %% 5/ //A/é
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11.
12,

13.

GM-4

NEW NAMES PROPOSED FOR ROCK UNITS

To accompany all manuscripts and maps submitted for publication.

Age: Chesteran

Proposed names: new member names for the Hart River Formation,

in ascending order, Birch, Canoe River, and Chance Sandstone.

Reasons for proposing name: Yu¥x¥#EyX¥¥ Canoe River Member is
the intervening member between the hydrocarbon-bearlng Birch
and Chance Sandstone members.

Surmmary definition:

siliceous shale and siliceous micritic
limestone. .

Lithology:

Contact relations: conformable with the underlying Birch Member
and conformable with the overlying Chance Sandstone Member

Thickness and distribution: ., +, 2237 feet in the subsurface of
the Eagle Plain area, Yukon Territory.

Index fossils:

Locality of type sections if applicable: Socony Mobil Iestern Minerzalcs
Birch YT B-24 (lz%t. £40 03" (3,14"N, long, 1369 51 17,51"4),
between 1,484 arnd 3,308 feet drllllﬂrr depths.

Origin of name:

after Caroe River which flows into the Wnitesticons

] ] River and in turn into the Porcuznins River.
Proposed publication;

. GSC Paper
Have you checked availability of proposed name? Yes

Remarks:

Signed féj ;\‘/ /Z/K '
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