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Figure 28:  Strctigrepiie cross-section of Upjer
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o Upper Cretcceous cnd older lesozoic sedientary rocks vere
studied Tor three field secsons by the writer on Yukon Cozztcl
Plein and regions to the souths Thece studies, combined with
those mcde in the office and loborztory, inecluding the close

ceninctions of the I,0.1, Z1lice 0-14 zxd I.C.I. Rlow diver

YT Z-47 boreholes fora the besis for this resort,

Upper Cretaceous strata compriséd the youngest rocks of
Yukon Cosstel ilein and consist predominantly of shzle, scnd-
stgne and conglomerzte., Comperstively ra;e are coel, carvorzaie
rocks end ryroclastic volcanics. These rocks zre econciticelly
inportant for their pobentiel reserves of cozal gnd petroleun,
The Upper Creteceous sequence of formetions consists of the

Zoundery Creek Fornstion at the base, followed upwerds by the

Pish River Group, wiich includes the Tent Islend and iloose

.. Chennel formetions, and the Reindeer Formation .

The Boundary Creek Formation is meinly bituminous) nerine
sheale which was aprerently deposited duiing a considerable
portion of middle lete Cretaceous time., It is preserveé only
east of Blow River where it unconformebly overlies Lower Cre—
taceous strata,'and is co.monly 500 to 1,000 feet tgick. This

unit is characterized by its brightly coloured sulphsztie encrus-
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tetions, bentonite beds and henatite baznds, end its tendency

to defora into complex, disharmonic folds,

The Pish 2iver Group is a nolassoid terrigenous clastic
wedge, epproxinctely 6,000 #=F5655 feet thick, consisting of
grey audstone, silistcne, cuartz-chert-lithic scndstore, cong-
lozercte gnd rore cozl sezis, It is extensively preserved on

the cozstzl plcin, in the subsurfece of lover lieckenzie Delte,

and proocbly beneath the continentel shelf under licckenzie 2ay.

The Tert Islend TFormetion consists nzinly of soft mudstone
approxinetely 3,000 feet thick immedistely west of ileckenzie
Delte, =nd possibly twice as’thick ferther west in the area of
Deep Creek. A baszl sendstorne and conglomercte unit, here
nezed toe Cuesta Creek iiember, occurs sporsdicelly at the base
of the for.:ztion. This coarse clestic unit is a jotenticl

" regservoir for hydrocerbons because of its lenticular nciure
and sosition between two thick marine sheale formetions, Altlhough
macrofossils cre extrenely resre, microlossils sre relatively
cormon in the Tent Island, and include foreminifers, dinofla-
gelletes, pollen end spores. These assembleges indicate the

formetion is Camparian-lizastrichtien in age.

two
The Lioose Chennel Tormation is subdivided into 4d=ree nembers,

whichy Lmea=botiten—to-bon include the basel sandstone member, and
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. e Leindeer Joxmation (aklek .lenber ») is exposed in o Isv
emcll outcrons west of Tlaskencie Jelds where it conforzanly
overlics %he ..oocse Chonmel JForiotiom. dclte~nlain freico
preveils in these ez;osuﬁes ez well zs in, the I.C.L. Zliice
C-14 borehole, ond comsisiz of sonde to:e, congloiem te, mucstone
and cosl.

Tos=ils in the .oose Chanmel cud Aeinceer for.ztiong in-
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UFTTR CREDACLCUS SIRA 1GRALKY,‘YJKOH COASTAL PLAIN AID
HORTHVESTORNT LACKLDIIZID JSLTA

IRTR0DUC ICT

Upper Creteaceous stratz comprise the youngest rocks of
Yukon Coastel Plzin end ere preserved in synclinel cores end

Zovnfeultcd blocks such thaot hey : forn annroxinctely one hezlf

Y

of the bedrock surfrce-cres. These rocks plunge gently seawcrd,
end cre overlein by Teritizry sedime:ts benecth the continentzl
shelf end ilecienzie Delta. The Upper Cretzceous secuence con-
sists of the Boundery Creel: Formation et the bzse, follored
upwerds by the Ffish River Group, vhich includes the Tent Islend

and the Reindeer Formations
and ioose Charnel formations, Stretigrephic units comprising
this secuence, except for the previously described lioose Chznnel and

¢ Mountjoy, l‘lé‘7o) Reindeer
Eormatio?, ere neried =nd defined in this renort.

Discussions of sedimentolozy, peleogeo;rzphy, peleontolory,
structural geology, and econonic geolosy zre bzsed on deteiled
bedrock studies undertcken in the esstern coastel plzin erea
(see geologicel map), reconncissznce geology of the rest of &
coastal plzin, end studies of samples énd well~logs of severzl
wells, notably the I.0.E. Ellice 0~14 borehole loceted in north-

western ilackenzie Delta,
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min condition
. The rocks described here are predoxiNantly terrigenocus and in a weathered and highly fractured fzra along rare cuestas.
clastic sedizentery rociks. The smell remeinder include cocl, There are no permanent roads or settlements on the coastal plain
czrbonate rocks, =nd pyroclestic we volcanics. The Eoundory west of Mackenzie Delta except for the Distant Early Warning (DEW)
7 . N norths
Creex Pormetion is neinly bituminous, merine shele, end eppeers establishment at Shingle Point, a few miles West of the -sudy-
s ds + eoastal plain
to represent 2 considercble portion of early to niddle Late - area. In summer the asrea may be reached only by aircraft or
and Reindeer forration
Cretocecus time. The Fish XRiver Groug(is a molasse~like clastic boext from the towns of Aklavik and Inuvik, 48 and 70 miles dis-
wed,e, ebout 7,000 feet tiick end comsistirg of grey mudctone, tant to the southeast, respectively,

siltstone,?mﬁamhddﬁhn sendstone, couglomerete, and rare coal

secs,
In most yecrs geologicel field =rork cen be sterted et the

besinning of June in this ares, although lzte snowifclls cen
GTOGRATPEIC STETIN
ceuse deleys lesting until nmid-June, The coestal »lein is very
Goner Creiscecus roclks zre lavrely cbesent in the mountcinous

prone to dense fog and modercte winds borme off the ilce-nack
ot 02 Lhe rentaefocimine wesicn of xortlenm Yuliom LerlliYY,

and onen leeds of the adjecert Zcaufort Sea., Rese-~ceups este-
ernd ocenr ~rimerily wit¥in Yulon Joostil Plsin, a strin of lond
blished inlznd in higher terrain tske advantege of warmer =2ir
of low =elief cbout 15 miles wide between Porcupine Plateau eand :

end probebly experience less "down-time" due to inclement weather
Rezufort Sez. The cozstal plein
than thoece set up on the coastal plein,

Rpeyiocus-Herk PREVI0US WorK

rises abruptly several hundred feet above the Mackenzie deltaic

¥ Oy & : The earliest geological observations of the irmediate
plain along a straight scarp that trends N 52°VW fatbis-.au8l.

study-area were made by O'Neill (1915, 1924) during a three-year
The tundra-covered lend surface gradually increases in elevation

stint with the Canadian Arctic Expedition, He traversed the
towards the southwest, in the form of a dissected, ®uplifted

Yukon Coastal Plain several times, where he was duly impressed
pediplain, Outcrops occur primarily in stiream~banks and gorges, .

by the thick, well exposed Pleistocene deposits along the Arctic coast.
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. Latour.(1956) made a8 brief visit in 1955 to iloose River
coal mine at Coal Mine Lake, where the coal yielded pollen and
spores dated by MecGregor (1961) as upper half of the Upper Cre-
téceous.‘ Durihg Operation Porcupine of the Geological Survey in
1952 Wountjoy made observations of the Upper Cretaceous rocks
on and neari:lz?ish River, and reported on them subsecuently (196’5.
In ;;Z; report he named and discussed the Loose Channel Formation.,
Noxrris revisited the study-area several times in follow-up studies
to Operation Porcupine, and reported briefly on thicknesses and

'some of the sedimentologicel properties of the Fish River Group

(Norris, 1970).

. Twe
During the lasﬁ‘decade‘several geological reconnzissance

nissions were sent irto tihis eres 5& petrolewn companies, but
noxze of thisz work hes yet been published, Héhes (1972) besed
his Zzster of Science thesis about the lLloose Chornel Formation
on data and samples gathered while working Tor the Atlantic
Richfield Company. A concise version of this research (Holmgs
znd Oliver, 1973) was presented to the Cemadian Arctic Symposium

in Saskatbon.

Chamney (1971) erected 7 physical stratigraphic divisions
end 23 biostratigraphic subdivisions based upon microfossil
recovery from cuttings and cores of the Reinde;r D-27 borehole,
the first well drilled on llackenzie Delta, An attempt is made
in this report to correlate his informal divisions to units

recognized in the Ellice 0-14 borehole, located 30 miles west,

end to the surface stratigraphy discussed here,
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el Z . PRESENT  STUDY . assiptence of lir D, H., MclNeil and a hel;copter chartered from

Shirley Helicopters Limited, nearly el1 stream-cuts and ridge

Wwith the advent of active exploration for o0il and gas in

mep .
the dackenzie Delta area in the late 1960's, the need for more outerops in the study-eres were examined (Young, 1972). Foot

i &“"‘/ 2
| s%wesige surface and subsurface stratigraphic control from the traverses were made slong the-entire—}eﬁzggs-ef Eagle, Hormet,

”
coastel plain and northern Richardson Mounteins was immediately Aklek, end "Bushy" Creeks, starting from their first heedwerd

realized. Very little information had been published on rocks bikacope, .

younger than the Aptien upper sandstone division of Jeletzky
. During the field sezsons of 1970, 1971 a2rd 1972 reconncise
(1958, 1560), end the writer's present project was designed to
sence stops, foot ireverses, end meessured sections in Unper
+ ,£111 these knowledge gaps.
Cretoceous rocks were described at wvarious locetions on the
The present study was launched in the summer of 1970 when .
coestel plein (Figure 2). Drill cuttings snd cores from the
the writer shared a camp and § helipopter, supplied by ILiftair .
entire I.0.E. Ellice C-14 borehole, and tke unper helf of the
Internetionel Limited, with Drs. D. K., Norris and J. A. Jeletzky
I.0.B. Elow River YT E-47 borehole were exzuined ard lozged
of the Geological Survey. Stratigraphic information on the Fish
: in detcil by the writer,
River Group was obtained during the course of a two-week o=
Litle Fish Big
etream traverse by inflateable boat dowgﬁ?ache)Creek and §ish

River (Young, 1971). This method allowed the writer to visit

nearly all outecrops along the riverbanks at a slow pace, except

for running the rapids in Fish River canyon near the confluence
Litte Fish

ofK@:ache) Creek. During this traverse the writer was amiably

assisted by kir D. Loney.

In June and July of 1971 a base camp was maintained at
('F'n]\m. D
Coal Mine Lake in the heart of the agzzy-areak With the excellent
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\k. Uolio  bo AL :S

~ith the recent increesed irterest in the ecoro.ic potentiel

of Lcilenzie Lelta and Su-ICundinS ares the nee or :iore (;eCErup.-iC
2 a f "= )
Vasua
naaes is CUiG‘e"b’ Also, erersices to verious inneied str cans ‘-loné'

whicl & :
which i portant seologicel cutero. s occur

2 ane
‘ndesirczble in tre long run. dccordingly, severel ra es
subritted to the Cenediezn Fermenent Cozriittee on Gecgrephic - 2:es
B laes,
and w25 approved by then,
?he neues inporicrnt to the report irclude the following:
Leple Creek- e northward floving stream whose course lie; Just
west of the Yukon~Iorthviest Territorics Bouxncary
and which dreins inte rewly nzzed Scow Iele In
northwestern zclenzie Delta,
Hornet Creel- a asjor southwistern tritutary of Ze:le Cree-
— —_— = -9
which it enters zt Lat. 6" 44’ 207 Torth, Iong.
136 35'00" est,
Lklak Creek~ the larzest strezm ¢ebouching inte Cocl “ine Lake

is e

of b hore . .
northwestern ‘ackenzie Delta. This nasi:z 4s used
[N

by he local In ians for 2 - 2 —
% 4 £ i - d men 43 nit
Al8 cree ar eang bee-
in t..e." lcngu—."geo
znp‘v QITy LI a ..ajor western b..ibu &xry of —i' fie iver
. reel- t 4 temy £ 2 Jish <t ’

whose junction with the letter almost coincicdes

viitk the point where Zig Tich River erosces



th: Yuk-n-Nortawest T rritoriec boundaxy -t
Let, 68°30' 15" iorth.
; Cuontn Creel~ z porthrerd flowing tributrry of Repid Creck

~° o . k..
which it mects =t Lat. 6~ 45'03" loxrth, Lon:.

o . -2
135 53'20" West, end wiich cuts through o proiinent,

merth-south trending, unnsiird cussta.

HE

exbigzuitiss in the nemes for the mcjor river fluwing inte northwestern
ieclenzie Lelte. Thet is, 2ig Tish River is the correct necas, cnd

not Fishk River zs printed on the Blow River, 11T7A -ep-sheet, Zdition 1,

published by the Surveys and .2pping Prcnch. 4lso, the large
tributzry of 2ig Fish River lebelled Ceche Crcek on the same mep-

edition sxculd be czlled Little Fish Crek. 70 aveid confusom im

T mipod | Bar laZlin b rifrncd fo G Lt £l (Cacte) Cruck.

Jo

ruling wes obt~ined frou the Committre reerding the prescnt

aeX 1.
M\“/ R

i L..a..o[
GEOLOGICAL SETTTNG ——m———=

The geological history of the northern Yukon Territory
since Precambrian time is relatively complex, consisting of nu-
merous periods of sedimentation of various styles, punctuated
by tectonic activit& and a few major orogenic episodes. General
reviews of this history have been published by iartin (1959),
Jeletzky (1961, 1962), Norris et 21.(1963), Douglas et 21.(1970),
end Norris (i—n—i;;gss), ad Mocil (/973).

Mountain~building occurred during the late Precambrian
Era in the Racklan Orogeny (éabrielse,l967) which was followed
by & long period of sedimentetion resulting in the Neruokpuk
Formation of northern Yukon. In late Devonizn and early lLississ-
ippian time these rocks were compressed and deformed during
the Ellesmerian Orogeny. Areas uplifted by this diastropﬁism
include British Mountains, Aklavik Arch and Richerdson Mountains,
Purther depositional intervals interrupted by periods of uplift
are recorded from the Mississippian, Pennsylvenian, Permian,
and Triassic Periods. :

R ossarsy rsindaZed o Ther Yidarns aod

In early Jurassic time a z
resulted in gﬁx thick black shale deposit (Kinggk Formation)

extending from Eagle Plain through the coastal plain into Alaska.
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Juertz send wes de osited soinly or the scutheast mergin of tris
seewey ard in severcl northvest-nrojecting tongues well into
Eerly Cretezceors tine., This secuence hes been well documented
t};} Jeletzky (1958, 1960, 1961, 1971) in ereas scuth of the
coastel plein.

In thc lzte Terly Creteceous (Antizn) the Upper sendstone
givision (Jelstzky, 1958) ncorks the beri-ning of e, nejor tec-
topic e:isoce because its sendstore is richer in chert and lize-
stone frogzents then esrliexr deyosits., It gredes upwerds into
a very thick, skely, flyschoid succession which wes desosited
in & noxth-trending trough running through Blow River vellgy
(Young, 1574). The flyshhoid sequence rapidly thins toverd
tre ezst in the region of Big fish River, where nhosphetic

iron carboneie rock and sisle eccunulsted- on s restricted shelf,

"Ir lote albicn end [oszibly esrliest Lete Cretaceous tine sub=-

siderce of this trough graduzlly cezsed, end its sedinents were
subjected to tectonic stresses end, ir part, reised zbove ses

level., Following a brief period of emergence the Upper Creto~-

ceous depcsitional intervals were initicted, waose sediments

ere described in this report.

2
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The Upner Cretaceous sery_ence of the Yukoéifastal Pl:in
includes, in cscending order, the Zoundary Creek, Tent Islend

P
and iloose Chrnnel formctions, the latter two comprising the

2 and the Rendeer Formalion e

Pish River Group%< The ages, taiciness rerges, end gross liho-

logic :spects ere suumerized in the Teble of Forrzitions., Jx-
and Reindeer

cevt for tihe iloose Chazne%(For;:tioﬁﬂ £1l stretigrosiic naites

sho:on' n Tn.blc T. )

=f are new,
Table T. Teble of Toruetions (Vukon Coastal Plain)
Series Stege Formetion end Lithology
. thaiciness (%)
? TErT«'a-ry ? Rleocen N ' .
| _?Tertiary | ?Rleccene + on-marine sandstone, coal,
— Qelf."dcﬂ’ (I'qw') siltslone , conglomemte g:l:la:a;\'\bﬂ)
& Conformable contacl
1laastriche 8 N Silty mu:g?mg .(Min.'sﬁca.j Mbr.)'.
Upper tien L Sanddene, i pat g,
3 S Channel Coarse-grated , minor shale
(2000 - 3000) | ¢or9 lomerate, coal. ’
i L
Cretcceous ¥
& | Tent Islend .ucstone, light grey
to bluish grer, in
[~ — — — ¢ |2400-5000+ pert 1lilty, szndy,
5 - or pebbly; conglio=-
Cempanisn [y merzte end ssndstone
at bese (Cuesta Creck
Zember)
Disconfornity
Shele, dzrk gre;
- . oh
oa?t;nlan Boundery Creek bituﬁinous,osoé%,
- (7?) Ceno- yellow~ to red~wec—
gcpan 0 - 3600+ thering, bentonite,
rare limestone cnd
siltstone,
PAngular Unconformity
Lower ; .
Cretaceous Albien unnzned shele, phosphatic ironstone




T

The Eoundery Creek rormation is preserved betwden tw
unconformities only in the esstern cocstal plzin near ilackenzie
Delta, cnd is z structurally incompetent shale unit containing
b-ntonite and limestone beds, The Fish River Group cormences
ﬁ;th the Tent Islend Foriation, a thick, recessive-wezthering
grey mudstone urnit vith nminor szrdstone bends and beds., 4t its

bese is & locelly occurring sandstone and conglonerate here
called the Cueste Creek ilezber., ¥ Owing to the imprecise de-
finition of the .iocse Channel Formation (Countjoy, 1967) this
nane has been apnplied by some workers (personcl commun.) to the

However, the originsl intent (Z. ‘ount-

entire Fish River Grousz.
joy end D.K. forris, personel co:iun.) end usage in the Geological

Survey and elsevhere reztricts the licose Channel 1o the usrer

.sendstone formation only, a practice followed here. At the type

section on Zig Jish Ziver the .loose Chrnnel consists of 2 1,900~
foot-thick sendstone member, overlein by a pocrly e:posed, 975-
foot-thick mudstone unit, here czlled the ilinisticoog liexmber.

The conglomerstic and coal~bearing AKlezk ilember was 2lso included

in the lloose Chexznel Foruetion (tiountjoy, 1967; Young, 1972), k

e — —_— - —c— -

but 1 now tncluded in e Lin ormali ionA’ SuBSur ace
S fh 2 deer F 7 a’ on as o chu” ot I‘¢ﬁ !
CO(fdo..“U\S.

e e

4a..

Geser’ pbions i ws Tollo.s:  the Douadary Uwael. utr “ticn is

co.dnbel; dlcerare dn vo uzuil Zexut in this o iemy

and the Reindeer Formation
5 in the Mgk Rver C:o:%é Ath sbeidged

Detriled sedientolo icel deccri_tiong end iniemmooictions
and Reindecr Formaiion
of the Fish Idver Groug(are reserved for a sepoveste chosier,
o8 15 o gonerrl ond corircdive descrisiicn of sordstore -etvo-
creczhy. The 2roblems of correlating stratigranhic cections

within the study-area, zs well as interresioncl correlotions

ere Giscussed in 2 sepercte chopier es well,
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ECUNDARY CR_ZK FO..LTIOH

lieme cnd Distribution

The name 2oundery Creek For.ation is here proposed for a
.Zistinctive Upper Cretececus shcle unit outcrop.ing in eestern
Yukon Coestel Plzin, It is well exposed in the hizh northern
bank of the lower course of Boundary Creek after which the for-
mztion is neaced, The composite section evzileble et this skte

($¢ctl on 1, appendi K)
is =2lso designeted the type sectiogé

Beceuse.of its soft, recescive-wezthering ncture, the

Boundcry Creek Formetion outcxps only in sctive, strean-a t
gullies endé gorges., Ilevertheless, even teking into account
this li:itatioﬁ, the formztion is not extensively preserved,

Ite nzin outcrop area lies in the environs of Fish River, Little

Pish (Cacke) Creek, ard lower Rapid Creek (&c= I ). 1t
was not recognized in outcrons west of Blow River, but posgibly
occurs in the depth-intervel 3,370 to 3,990 feet in the I.0.Z.
Blow River YT E-47 borehole. The Upper Creteceous Shale Di-

vision described by Jeletzky (1960) is believed t_o be o lini ted

occurrence of the Pouncary Creek For=stion im eastern Allevik Renge.

—add svern paga.

The Boundary Creek Formetion is approxinetely 800 feet thick
at its type section, 540 feet thick =z few miles to the south on Bg

Fish River, and at lezst 750 feet thick on Little Fish (Ceche)

5 b

Qdd |
ﬂ% WM@&/«? df\«j ¥ R ¢ ﬁdf—lacl
424%d andd Decernimea 7{:f4v‘ and A Lrme Aeda Lot
MTM&WM%XWZZ&EW‘JMLZ»& /(4%

(=775 (ZK' ﬁ?Z?@) 4oaafnwx;454a2 Bovrntn,
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Creek (Lot,68%281'1; Long. 136°12'W). Owing to its tendency

to be tectoricelly deforned ord to slwiap in ouicrops, these
thicknesses ore only ep:roxinations. The supnosed equivalent
%frata.in the Blow River L-47 borehole zmount to cbout 600 et
in tiickuese, teking into account bedding dips. The Treeless
Creek section in ezstern Akl:vik Ronge was estineted by Jeletzkyﬂﬁb@
to be S0C to 1,000 feet thick. A section twice mezmured near
Cuesta Creek{ a tributery entering lower Repid Creei, ves detem
nirned to be in the order of 3,600 feet thick, this emount bking
stratigrephicelly =sbove an‘§¥$2§215a besal contact. A few ob-
served fzults within the section mey ccuse stratigrachic reéeti~

tions, but probebly do not zccount for the mejority of the

meesured thickness. Seve miks fo the easlt o Hornel Creck T formatlion tocles
out do Completly beloaw Be Fich Rt Goup.

Litholor

The Zoundary Creekx Foraetion is recsoncbly constint in
lithologic chzrecter tiroushout its thicknese, and cernot be
subdivided into rmappable members. fhe formetion consists mainly

of dszrk crey to blzck, soft shele, which is oxidized to verious

colours including yellow, red, cnd zhogeny brovm, but precomi-

(Fis.3
nently ligkt to nediuxm gra%; %hin beds end bends of yellow-weathering,

-putty-like, greyish white bentonite occur throughout the unit,

and zre concentrated in certain zones. High in the section ®

bento stic secms ettein thiclnicses of cbout one foot.
Thin ccrbonate becs and lentils comprise e miner nert &£

the lower helf of the for .etion, ond include ergilleceous or
scndy lilcstorcs in the ¢, pe section, bedded sideritic irorstones
on Fish River and Ranid Creek, end argilleéeous dolosiones in
the Cuesta Creek section. Caoleereous cnd sideritic concretions
ere cortion in the edicl thir& of the formction, crd lerze sep-

erion nodules up to Zive feet wide =z2re found sgbout 200 feet
below the to» at the tyoe section, Similer nodules observed
at the Treeless Creek section contein veins of eamorphous, resinous

naterial,

Arenﬂgceéus terrigenogs clactics are notebly rere in tre
Boundery Creek Formetion, Thin~-bedded siltstione is present in
rere amounts in all studied localities, but only at Little Tish

(Cache) Creelr wire gcndy siltstone beds observed, ané thece

displeyed flute~casts end grcove~casts.

4n outstanding feeture of this foraation zre the colourful
weathering encrusteitions forzed largely of sulphzte ninersls
end iron oxides. GCypsum (selenite) and jerosite ere co.izon
weatnering products of the sieles, cnd barite was ol erved zcrely
es viins., OSome of these minersls ..oy heve resulted from spon-

teneous coﬁbus%iﬁh of pyritic, bituninous shele, such zs tket

occurring in the "“bodeonnes" of the correlctive "Bituuinous Sheale
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Jone" on aAnderson Plain (Yorath, et gl., 1969). The more comion

~

h . . i e 5 " The nrecence of limestone beds in this for:c tion is prec-
ochrous and celenitic encrustetions formed porticulirly on slightly

: . < tin . ticelly unicue c.ong the esozoic forastions of this region
celcareous, herd uudstone veds, however, seem more lisely to be elly un.q 2..0ng & .

- ] P i . A thin section of one of thece becs incicstes & feirly pure
.Products of lezehirg end hydraiion in 2 semi-zrid to erid climate. : - & 12xrly p

: : calcerentte co.ajosed of monocrystclline plives and fregments,
A preliminery snclycis of the cley minerzlogy of these
A sugcesting echinoder. ) « :bris, Some limestone semples centzin
sheles wzes undertzken by A. E. Foscolos &t the Institute of
cuertz send greoins of similer size (ga. .20 mm dimn.) @s the
Sedinmentcry end Petroleum Geslogy, and the seni-cucniit-iive
. cerboncte perticles. Other limy beds epperently consist ertire-

recults of A-rey diffrecticon pectierns cre given in Table 2

. 13 of fine sdiculer fragments,

’ ywel Rel-
S""P" Da‘om s;tkhﬁ. R[fHZ sz Fcfds. Kaelin. Illifg. Chlog Mentim, vasum. Structurzl Relctions
19Y:b-17  — - o 59 2 e /2 /0 . — : . The Boundary Creek Pormetion is one of the meet structurally
1317h-20 - # ¥ 55 4 - ] - o incon etent .esozoic units in the cocstal plein crea &s indicated
19Yae-£ ] — - 4% 7 - ¢ 4 — 24 -
20¥4b-1 — - — 7o /3 = = 3 /o 4 by its tendency to deform into disharmonic folise . X
2074b-4 3 hioa — &Y 14 — 2 ‘2 13 - ) . L
20¥:ib-T _ . == Ly /3 oy A 3 —_ — Its reletive: plasticity conirzstis with the relative bri ttle
5TV..~2% 3 — = 59 14— My - s

nature of subjacent znd overlying urits, which cre coiiionly
~verszes 2.5 0. 2.5 bo 1l —_— 9 A 3 4

. faulted in cscociction with folded Boundery Creelr, This cherac-
*¥sz-ple from Cuesta Creek section; +the others from tyne section. - g ”

2 teristic is well exemplified on Little Fish Creek vhere brittle
Tzbl . Comg i f she ex Bour Cr Forna . : : .

eﬁ{. copbed tonyof :shele sheglery Balidayy Gpeck Eoreiabion Albien shele e=nd turbidites cre deformed into veriously dizzing,
, The nontuorillonite present in two scaples teken from e yellow= fault-bounded panels, but the overlying Boundery Creek shcle is
banded shale unit verifies the presence of bentonite, znd suggests !

dishermonically folded. Faults occur hizher stretigraphicelly
e volcanic source for some of the clays., Other evidence of vol-

; in the Tent Islznd Fornation without associated folding. Similer
canic activity during deposition of the muds include the n»resence

: obaservetiops were made slong the lower course of Rapid Creck.
of snall ancdesitic 1lzpilli in digested micropeleontologicesl sam-

The possibility of this plastic shale contributing to shale diepirs
ples from beds associated with concemtrztions of bentonite secms

(2, P. Caammey, personal comiun.¥. ° .
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in the offskore sudsurface therefore deserves serious consideration.

The lower contact of the Poundery Creck wos obgprved in
Big

the benks of, Fish River ..zi Rapid Creek, where 2 bessl, red-weathering

,shele unit lies in shzrp, concordant contect above belded iron-
store and esacle of Albian ezge. Ferruginous beds greatly resemb-
ling the Albiecn ironsicres occur witiin the bacel red-weethering
shcle, 2rnd mescuercce ce a centinuous, trcnsitioncl lceles between
the Albisn sirets exd Upjper Cretoceous shzles. However, this

B g
vonizcet is probably disconformeble in theAFish River sree, because
a concidersble thiclmess of Albien turbiditic sandstone and

shale occurs between the bedded ironstone end Boundery Creeck

Torzetion on nearby Little.Fish ﬁCache)Creek.

In the Blow River Z-47 borehole the dipmetler 1oé indicetes
2 lzrge cnguler di-cordence et 2 denth of 3,990 feet. Overlyiné
beds interpreted to represent the Boundary Creek Formation exe dip
about 20° to the southeast, gut the urderlying Albian siales
dip 20 to 30° novthrestwerd. This contact can alternatively be

interpreted es a fzult plane,

The upper contact is r:rely exposed, but fro: mepping patterns
the basel
Ag inferred to be locally unconformzble, On EHornet Creek cong-

Fish River Group
lomerztes of the Snesbe~Bwesk-memper rests with 3light angular

discordznce on brittle, hard shzles of probeble Albien age.

~1.
] Big
Ilowever, on Eoundary Creek anéAFish River the bcsal beds (Cueste

Creek lle.iber) consist of pleyy siltistones and sheles which over-
fon-arenaceous
lie theKBoundary Creek sicle apperently concordantly, end possibly

conformcbly.,

,

Decositioral TInvironuent

Vo deteiled sedirentologicel ornzlysic of the Boundcry Creek
formztion wzs undext:iken, but much sbout its enviroanent of
degosition ccn be inferred sin:ly from gross litholory nd biotic
charaéteristics. The verticel homogeneity of the bituninous,
pyritic nudstones, which represent 2 long spen of Uprner Cretaceus
time (see below), indiceates thet 2 fzirly continucus, slow iain
of clay-sized perticles were deposited onto a cuiet, practically.
stegnant basin floor., This basin conteined ncrine wcters zs evi-

denccd by such nerine life~forms es echinolerms, cimonites, radio-

larians, and formminifers.

The ebundence of bitumen in the shales, and the presence
of pyrite attest to ancerobvic, reducing conditions which were
long maintained on the sea-floor. Although it was previously
suggested (Young, 1973) that this foxrmation represented hyperscline
conditions on the basis of the contained sulphcte minersls, it
is now believed thet the letter are producte of late diagenesis

end weathering, eand do not reflect selinity of the original seavater,
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The leck of erencceocus influxes énd the vertical continu-
it§ of the euxinic sizle facies reflects the stabilitg of the
besin in this esree. Lowever, the freguent occurrences of ben-
tonite leyers in the section czttest to volcanicity and therefore
&nstability wwithin  the region. This deposit represenis a
metesteble tectonic period esteblished b;tween an earlier flyschoid
phese in the late Darly Cretaceous, znd a leter molassold phase

(Younz, 1973), represented by tke TFish River Group.

The Treeless Creek outcrons of the Boundery Creek TFormetion
(Uprer Creteceous Stzle Division) contcin various pelécypods end
emmonites which indicete thet the beds there are Cenomenien to
Turonizn in sge (Jeletzky, 1960, p.22). o macrofossiis have
been recovered fro:z the forneztion in th;aﬁish River area, end
microfossils ere reletively sparse., Those thet have been re-
coversd cre confined larzely to the upper helf of the fornction,
end congist of radioloriens end forapinifers deted as possibly
Turonizn end Santonien in age by Chammey (1972; personcl comiun.).
Pollen znd spore recoveries to dzte have consisted meinly of
recycled debris.

’ The three meabers of the formstion at the Treeless Creek

secticn cen be correlsted on lithologic grounds to similuxr units

M’Z( :
2t the Rzundary Creek end Fish River sections. The "orange-

23,

weathering wmember" em the underlyigg "dark grey shele .-eabept
both lie below the seciion seapled and studied by Chemney (1872),
tnd perait ¢ tentative Cenoncnimn-Turonicn cge éesignmeni to
the lowest part of the formetion,

Thus the Boundary Creek Fornction seens to represeat feir-
1y consteont sedinentery conditions throughout the larger pari
of Lote Cretzceous tie, including Cenomesnicn to lete Scatonicn
stoges. iuch more paleontolozical work is required to refine
tiis range in cges znd to deteraine whetaer or not hiatuces mnay

in feet exist within the formation.
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FISH RIVER GROUP

The Fish River Group derives its name from Big Fish River
(referred to as simply "Fish River" by v@rt%gliy ‘averyone
conversant with the area) along whose banksfthe group is exposed
over most of its entiré thickness. The coméosite section
exposed as gently northeast dipping strata éver a distance of
14 miles is designaied the type section of ghe groué, despite
the unfortunate presence of minor faults and the poér exposure
of mudstone units. The total thickness of section on Big Fish
River is aéproximately 6,000 feet, as determined from direct
field measurements and graphic calculations over covered inter-
vals. The Fish River Group is also entirelyﬁrepresente§'§long

the course of Eagle Creek, although one major fault and:several

nminor ones disrupt the stratigraphic contiﬂuity along the stream's

course. By summing the measured.stratigraphic thicknesses and
restoring the formations into their proper sequence, the total
thickness of the group here is also approximately 6,000 feet.
The Fish River Group occurs in the Blow River’VaIléy with-
in a probable downfaulted block, and is poorly exp;sed immed-
iately south of the mouth of Fitton Creek (Fig. 2). It is
dominantly mudstone here (Tent Islénd Formation probably) but
also includes two, widely separated, ridge-forming sandy units,
each displaying non-marine characteristics. The higher one
is 380 feet thick and probably represents thé Moose Channel
* Formation., It is approximately 1,500 feet sﬁratigraphically
above the lower sandstone and mudstone unit,rwhich was measured

to be 750 feetthick, and can be referred to the Cuesta Creek

.25

Member of the Tent Island Formation. Downstream from this
outcrop-area in the I.0.E. Blow River YT E-47 borehole, the
uppermost 4,000 feet of section was identified as the Fish
River Group with the aid of foraminiferal remains (T. P.
Chamney, pers. com.).

West of Blow River the Fish River Group again outcrops
in the core of Deep Creek Syncline (Figure 2, Sec. 9), where
it is poorly exposed, and the thickness of the Tent Island
Formation is not well established, although it appears to be

(10,000 feet according to Norris, 1972 4, P.Q'I)
considerably thicker her?(than it is to the east.
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(A
TENT ISLAND FORMATION /L

The dominantly pelitic unit regerred to preéicusly as
the."Upper Cretaceous unnamed shale unit" (Young,. 1971; Chamney,
1972), and erroneously as the "Upper Cretaceous shale division"
(Young, 1972), is here named Tent IslandIFormation. ‘The name
refers to Tent Island in Shoalwater Bay, and the name of the
map-area (NTS 117a/16) i? which most of the studied outcrops

(Bechons 2¢ 3, Append' ¥)
of the formation are located. The type sectioq(is incompletely
exposed on the northwest bank of Bié Fish River fgom its con-
fluence with Boundary Creek at the Northwest Territories-Yukon
boundary (Fig. 4) to its junction with Little Figh (Cache)
Creek. Most of the upper half of the formation consists of
soft clay-shale, thus fresh outcrops are rare. On Bigxéish
River this part of the formation forms a long, high bank
characterized by slumped, bluish grey mud.

Occurring sporadically at the base of the gormation is a
resistant sandstone and conglomerate unit with .mudstone beds.

‘ ghis unit is here named the Cuesta Creek Member after the
creek which cuts through a prominent cuesta formed by resis-
tant strata of this unit west of lower Rapid Creek. Previously
it was referred to as the “basal Ehert conglomerate and sand-
stone division" (Young, 1972). Except for the lower contact
the formation is completely exposed on Big Fish River where it
crosses the Yukon-Northwest Territories boundary, and this is

Seclion 23
selected as the type section qug. 4).

.. 27

A previously published stratigraphic section of Little
Fish (Cache) Creek (Young, 1971) reported the Tent Island
Formation as 1,100 feet thick. At this locality, however,
the unit is truncated at its base by a fault, and its true
thickness is not represented. At its type section the Tent
Island Formation is about 3,124 feet thick, and on Eagle
Creek its thickness is about 2,80v feet. In the Reindeer D-27
borehole, Chamney (1972) expressed the opinion that it was
represented in the depth-interval 6,960 to 10,720 feet, or
3,760 feet of section.

West of Mackenzie Delta the Tent Island Formation has
beén recognized in sporadic outcrops along the lower coastal
plain between West Channel and Rapid Creek. The formation
apparently thickens towards lower Rapid Creek in consonance
with the shale-out of the basal Cuesta Creek Member. These
trends and the possible northwestward disappearance of the
unconformity separating the Fish River Group from the under-
lying shale sequence may result in the replacement of the

Tent Island Formation by a much thicker shale formation encom-

' passing the older Boundary Creek Formation.
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In the Fish River area the Cuesta Creek Rormatian rests

¥ Bound Cf«é Brmation Al
g—shale unit, which is

unconform;bly on the
largély equivalent to the Bituminous Shale Zone of Fhe
Anderson Plain (Chamney, 1972). At the type section this con-
tact is not exzosed, but is believed to underlie a 100-foot-
thick succession of graded sandstone and interbedced mudstone
Mebon (Section 2, Appendix

beds assigned to the Cuesta Creek~Perme$éezC This succession
in turn is scoured end its uRpper beds truncated by: conglomerate
and coarse sandstone beds, and this striking contact seems at
first glance to represent the unconformity. However, it pro-
bably represents channel-scouriné of pro-deltaic and delta-front
beds by the seaward edvance of a delta distributary; because

: grades

laterally the lower succession is preserved and passes vertically

by-gradestens into a sandstone member,

Elsewhere, as on lower Rapid Creek, the conglomerate rests
y 3,.,,.44_,.,, Cusk Formalion diopiars
directly on eroded mudstone of the‘x@&&ow—wee%her;ag—eh&&e—uni:
Fig. 5
{(Phote—F1-3-15), Here the local rate of angular discordance
(]

(2.57)
is one foot in 25, with downcutting northward. However, only
4 miles nowthwest of this locality, where the continuation of
the cuesta~forming outcrop belt meets the south bank of Rapid

L raanio,

Mthl‘w
Creek, the Cuesta Creek Rowxmetien is endy 15 feet thick, and

2

bagely recognizeable, Here it is almost entirely replaced by

sandy mudstone and shale, and no shardp contact with the under-

. y 3cunzh.r ('rz'ek gmflnm
&e%%e#—weagker&ﬁg-ahale—aﬁit is discernible, Thus, the

unconformity msy be replaced northward by a continuous sedi~

mentary sequence, in conjunction with the disappearance of the

!
il

Cuesta Creek-ﬁﬁfmation.

i of the Tent Island formation
€ upper contact{with the koose Chennel Formation is

sel
ected at the base of the relatively continuous succession

Of - 3 : "
coarse clastics sediments of that formation, and is &enerally

distinct. (See diseussion of this confact on p-84 1t ¢ Figure lé)

-
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Cuesta Creek Member

At the type section the Cuesta Creek Member is 325 feet
thick (Section 2), and at Eagle Creek 355 feet.thick. It is
present in isolated outcrops in the valley of lower Rapid
Creek, but the only available thickness in this aréa is from
the prominent cuesta, where it is 280 feet thick. ‘The member
has not been recognized southeast of Big Fish River, and seems
to be absent in Reindeer D-27 borehole. This member is also
locally present in the Deep Creek area where it is easily con-
fused with the Moose Channel Formation. One section measured
on Deep Creek at Lat. 68°47'N, Long. 138°0l'W was faulted,
but approximately 450 feet of interbedded conglomerate, sand-
stone and mudstone are indicated. Here the member forms a
low ridge trending northwest, immediately east?of Hidden Lake.
Farther northwest, good exposures of thé Cuesta Creék Member
are present in the banks of Trail River (Lat. 69°02'N, Long.

138°34'W), where it is about 140 feet thick.

«sJL

The upper contact of the Cuesta Creek Member is sharp
in some places but gradational in others. It is chosen at
the top of the highest, relatively resistant sandstone or con-
glomerate bed of the Cuesta Creek Member. Pebbly mudstones
commonly encountered above the resistant underlying sandstones
are included with the unnamed shale member of the Tent Island
Formation.

At the type section the member consists of four units
(Fig. 6), which in ascending order include (i) a basal sand-
stone and shale unit, (ii) a lower sandstone and conglomerate
unit, (iii) a mudstone unit, and (iv) an upper sandstone and
cdnglomerate unit, Only the upper three units are visible at
the prominent cuesta west of Rapid Creek.

The coarse clastic units commonly weather to a character-
istic deep red-orange colour. Fresh.surfaces are mainly med-
ium to dark grey due to the high content of dark chert and
slate fragments. The largest phenoclast was observed at Hornet

Creek and measured 3 by 2 feet in two visible dimensions.



The abundant conglomerate at the type section displays clasts

up to one foot in maximum dimension., At Eagle Creek conglomerate
)M-v‘”\»

is almost absent, and the fewmetion here is mostly sandstone

and frieble argillaceous sand, «ith minor coal streaks and seams,

»‘b\m)‘
The mudstone member consists of silty, derk grey-brown
brittle shale, which is in part sendy and carbonaceous, and

locally containsg dark browvm limy beds end concretions.
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m
Mudstone Member

The rocks of the Tent Island Formation are generélly soft,
easily eroded, and exhibit a muddy aspect in the field, espec-
ially near Big Fish River and eastward. Wherever it is nearly
flat-lying the formation causes high-density drainage patterns
to develop. Towards lower Rapid Creek the mudstones beconme
harder and darker grey, and lose their clayey appearanée.

Near the base of the formation pebbly mudstone units are
common, and are in part graded and interbedded with stratified
non-pebbly mudstone (Fig. 7). Also common in the basal half
are interbedded sandstone and siltstone beds. On Eagle Creek
and Big Fish River sandstone is practically absent, however
thin~bedded, laminated and cross—-laminated calcareous silt-
stone is common. Cone-in-cone structure is frequently devel-
oped on the undersides of siltstone and rare argillaceous
limestone beds, both in the Big Fish River and Deep Creek
areas: This structure is apparently a hall-mark of the
formation in this region.

The upper half is very recessive, and consists of medium
grey mudstone and shale mainly. In places the mudstone
contains nodular to lenticular pods of silt, sand, and rarely,

gravel. A few intervals are enriched in sandstone, sand, silt,
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and pebble conglomerate interbeds eré-bemds. Such interbeds
are normelly very thin and exhibit bright yellow, orange and
olive-green weathering colours., Carbonaceous particles are

_. abundant in these coerece.rint ~ -,

X~-ray analyses of "clay" minerslogy for five mudstone
Lite Fsk
semples, two fro*-@acha Creek and three from Eagle Creek

revezled illite and chlorite as the only clay minerals, and
]
quartz a8 the major clay-size component (A.E. Foscolos, in-

ternal report). The eversge composition of the five samples is:

Quartz  43.0%
Feldspar 10.8%
Ill¢te 22.8%
Chlorite 21.§%
Carbonate 1.8%
Microsporic examination of several sandstdﬁe and silte
stone samples revealed the urniversel presence of calcite ce-
cent and 2 constant particulate composition dominated by

quartz, chert, and metasedimentary rock fragments. Ilinor
components include potesh feldspar, plagioclase, andesitic
rock fragments, carbonzsceous flakes.and shards, end mica,
All samples are well compacted and non-porous. .Sand grains
are neinly angular to subanguler, very fine-grained to fine-
‘grained, and mcderately to well sorted. IncXipient replade~

ment of feldspar and labile greins by calcite has occurred

in saxmples where the latter is abundent, . .

.-35

Paleontology and Age of Tent Island Formation

In its type area the Tent Island overlieﬁ disconformably
the Boundary Creek Formation, dated by Chamney (1972) as
questionable Turonian to Santonian in age, and biostratigraphi-
cally equivalent to the Bituminous Shale Zone of Anderson Plain.
Although no macrofossils were recovered from the basal Cuesta
Creek Member, palynological samples from this unit at Eagle
Creek yielded poor to mediocre indigenous palynomorphs (GsC
loc. C-11376) identified by W. W. Brideaux of the Geological
Survey as:

Cicatricosisporites sp.

. Inaperturopollenites hiatus (Potonié) Thomson and
Pflug

Aquilapollenites sp.

fragmented plant debris

Brideaux considered this assemblage to be probably Campanian
or Maastrichtian in age. Hence, in the eastern outcrop -area,
the basal Tent Island Formation appears to be no older than
Campanian in age.

Higher up in the same section, but still within the basal
half of the formation, the following palynomorphs were recovered
and identified by Brideaux (GSC locs. C~11380 and C-11399):

Triatriopollenites sp.

Triporopollenites sp. cf. T. rugatus Newman

Betulaceoipollenites sp. c¢f. B. infrequens (Stanley)
Norton and Hall

Inaperturopollenites hiatus (Potonié) Thomson and
Pflug
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Stereisporites antiquasporites (Wilson & Webster)
Dettmann

Cleistosphaeridium sp.

Aquilapollenites sp. A

unidentifiable bisaccates
This assemblage was dated as Upper Cretaceous, probably
Maastrichtian in age.

No macrofossils or diagnostic microfossils have yet been
recovered from the type section on Big Fish River, but on
nearby Little Fi;h (Cache) Creek, five miles east, the forma-
tion has yielded abundant foraminifers, dinoflagellates, pollen
and spores, and the only macrofossil from the entire Fish
River Group. This was identified by J. A. Jeletzky as a.
pelecypod, possibly of the génus Acila.

A rich microfauna along with a mixed indigenous and re-
cycled microflora were recovered from a 200-foot tﬁick interval
beginning about 900 feet below the Moose Channel Formation.

T. P. Chamney of the Geological Survey examined the microfauna
and reported the following species (GSC locs. C-6059 an@;
C-6067) of foraminifers:

Cyclammina sp. 1A

Trochamminoides sp. 9B

Haplophragmoides sp. 66 P

H. var. sp. 87

H. ex. gr. H. gigas minor Nauss

2Gaudryina sp.
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Verneuilinoides fischeri Tappan

Saccammina sp.

Marsonella (Dorothia) sp. 13B

Ammodiscus cf. A. planus Loeblich
Trochammina sp. G 132
T. sp. G 138

?Arenobulimina sp. 8
A. ex. gr. A. paynei Tappan

Bathysiphon sp. 13
Hippocrepina (Hyperammonoides) sp. 22

?Globorotalia sp.

Reophax sp. .

Praebulimina venusae Nauss

Gyroidina (Serovaina) sp.

The same samples yielded the following palynomorphs, identified
by W. W. Brideaux:

Deflandrea spectabilis Alberti

D. magnifica Stanley

Astrocysta cretacea Pocock ex Davey

Hystrichosphaeridium? sp.

recycled Paleozoic, Triassic and Lower Cretaceous
miospores

probable Maastrichtian dinoflagellates
According to Chamney, the foraminifers comprise the
Cyclammina sp. 1A Zone Assemblage which he reported in the

Reindeer D-27 borehole
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(Chamney, 1971) in the depth-interval 9200 ta 9560 feet. This

assemblage is biostratigraphically equivalent to the Schrader
Bluff Formation of northern Alaska} and is néw considered to
be Maastrichtian in age (Chamney, 1973). Brideaux.noted that

the presence of Deflandrea magnifica Stanley, if indigenous,

"can mean only that the sample is no older thHan Maastrichtian

or no younger than Early Paleocene”. Hence the hpper half of

the Tent Island Formation in the Big Fish River area is reason-

ably well dated as Maastrichtian in age. .
. a Iso-foit thick arenaczous
Far to the northwest on Trail River, the=Cuesbta-—Lreeck
section 0 shale
containsjcoalyhlentlls ==

Moose Chann el Formalion (1474, p. 348,349) the coaly shale
wara=collactaed by D. K. Norrig@ Brideaux found these—to—he

impoverished in pollen and spores, but containing b marine

dinoflagellate specd af Deflandrea, indicating a probable

Zenonian : age. This age s'up;?crfs the writer's preference’ that the section

/s basal Tent Island Formation, or Cuesta. Creek Member.
In the area of Deep Creek, D. K. Norris collected shale

samples for microfossil analysis from the Tent Island Formation.

These samples (GSC locs. C-9784 to C-3788) were examined and
reported on by T. P. Chamney, who found a sparse @icrofaﬁna '

consisting of:

Haplophragmoides n. sp.

H. sp. 88
?H. sp.

?Trochammina sp. ’

Hippocrepina sp.
’ st

ieen

-

was described and interpreted Tobe basal
RN 1 3 i 1 ""mples

an unpamed species of The
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H. (Pelosina) sp. 6

Bathysiphon sp.

Saccammina sp. 2-

This assemblage of foraminifers was dated as Senonian (prob-
ably Santonian-Campanian) by Chamney. )

Thus, west of Blow River, where it is much thicker than
it is in the type area, Tent Island Formation may be as old
as Santonian. If this be true, the Cuesta Creek Member is
not the same age everywhere, but is younger in the Big Fish

River area than in the area northwest of Blow River.
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Moose Channel Formation

The Moose Channel Formation was established.by Mountjoy
(1967, p. 8) for "about 1,200 feet of non-marine, loosely
consolidated sandstones occurring along the Arctic Coast in a
belt extending for about 10 miles on either side of the mouth
of Fish River". He designated the exposures along Big Fish
River the type section, although no detailed mea;urements and
descriptions were made because of lack of time during the 1962
field season. Also included in the original description of
the Moose Channel Formation were coaly beds outéropping in the
banks of Aklak Creek, stratigraphically higher than the rocks

on Big Fish River. These beds are here designated the Aklak
and ass:gntd fo +hc Rzmdur Formation.,

4

Member, &he-y Syt Ch ’=§efﬁ e
Lying stratigraphically below the Aklak Member is a mud-

stone-dominated unit, here termed the Ministicoog Member, which

is partly exposed in the lowest reaches of Big Fish River.

The basal sandstone member which forms the steep-walled gorge

at the confluence of Little Fish Creek and Big Fish Riwer is

left unnamed. The fypc section of the Moose Channel Formation is approvimalely 3,000 feet

Besides outcropping in the vicinity of Big Fish River the
Moose Channel also appears on the.banks of Eagle Creek, whose
mouth is located 14 miles northwest of the mouth of Big Fish
River (Fig. 1). Approximately é;ggg feet were measured on
Bagle Cfeek (Sections 7, 8) and assigned to the Moose Channel
Formation.

t et

thick.
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The Modgefchannel Formation also occurs in Deep Creek
Syncline about: 50 miles west-northwest Af the mouth of Big
Fish River on the coastal plain (Fig. 2). The formatioﬂ's
resistant sandstone beds distinctly outline the syncline

and cause the outcrop area to be somewhat elevated above the

" surrounding plain. Outcrops here are rare, however, because

extensive physical weathering has reduced the rock to a thick
fragmental mantle. Graphic measurements were made from verti-~
cal air photographs and structural daéa obtained from three
ground traverses. A total thickness approximating é;igg feet
is indicated for the Moose Channel Formation in this area
(Section 9). N

The Moose Channel Formation underlies the lower Mackenzie
Delta where it is probably extensively preserved, judging
from the few boreholes drilled there. In the I.O.E. Ellice

0-14 well strata assigned to the Moose Channel occur in the

5 bio
interval 3880 to 9160 feet of depth:\QSh— o—oi=this—int &t
is-—merely_an—eskimater=h =l fiho—uniform—nature

el detzezad : £-facies. Sandstones occurring

at the bottom of the hole just below 9160 feet, may also in
fact belong to the Moose Channel Formation. Nevertheless,
the indicated thickness of the Moose Channel here does seem
relatively greater than those of outcrop sections, although
sandstones are relatively attenuated by the abundance of mud-
stone. .

In the Reindeer D-27 well the Moose Channel is represented
by only 1,480 feet of section in the depth-interval 5,010 to

6,220 feet.
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G@.B)
An isopach mag(drawn of the combined basal sandstone

and Ministicoog members indicates a lenticulatr sedimentary
packet that thickens seaward and is thickest offshore in line
wiéh the Yukon-Northwest Territories boundary. This thickness
maximum coincides approximately with the high negative gravi-
metric anomaly (Sobezak, et al., 1973) which is centered over
the mouth of Shallow Bay.

The lower contact of the Moos; Channel Formatipn is taken
at the base of a relatively continuous sequence of sandstone
and conglomerate beds. This is distinct and sharp (Fig. 9)
in the outcrop area, and may even be somewhat erosional in
places. The lower contact in the Ellice 0-14 borehole is
gradational above Tent Island mudstones, and in the Reindeer
D-27 well is also gradational.at a depth of approximately

6,220 feet. :
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Bzsal scndstone member

In the vicinity of lower Big Fish River the bzsel sand~
stone mexber forms resistant ridges snd steep-walled gor_es
beczuse of its grest amount of dursble scndstone. Sendstone
comprises over 855 o the 1,950-foct thickness exposed on

Kectianst)

Big Fish Riveyﬁ vhilst the remeinder consists of grey shale,
meinly as thin interbeds. Towards the northwest the baszal
ne=ber beco-es less s:ndy end resistent, znd thins to only

. (eclion?)
1,250 feet on Ezgle Creegd Eere the basal mexber is necrly
211 sendstone in the top 460 feet, but consisis of alternating
beds of nuistone, sendsione, conglomerate, and rare coel in
the lower pazxt.

In th1c subsurface section of the Ellice C-14 borehole,
the bzecl scndstone member is 2,375 feet thick (depiii-interval
6,785-9,160 feet), but nmay be only l,géo.feet tnick (dépth-
intervel 5253516,220 feet) in the Reindeer D-27 well. In both
instences the member consists of zlternating sendstone-dor:inated
end .mdctone-doninated units, and consists of approximately 40%
sendstone,

In outcrozs the baszl smndstone meuber is cheracterized
by light grey, fine- to coarse-grained sendstone vhich is rich

in lithic fragments of various kinds, ¢uartz, chert, and feld-

spar. Sccttered pebbles and pebble-lenses are common features

T

Brest-cendssene-—erber

in the sendstone becs. These sandstones react to weathering
processes in various ways, including the formation of irregu-
lar flegs ox slebs, developaent of friable, non-bedded sand,
and the retention of very thick to messive, unfractured beds.
Detailed descriptions of the secimentery features associated

with this me:ber are discussed in the chepter on Sedientole~:-.

. lowe :
In the Ellice 0-14 borehole section the daesl half of
#?F"' Mv[‘/\’

the oose—Charnel contains far more sandstone and conglomerzte

then the upper half, which is practically devoid of conglonmerate.

Sandstone is mainly fine- to medium-grained, moderately to well

" sorted, grey, black-speckled, and rerely visibly porous, Arg-

CMAM(-!M s

illaceogs, silty,Aand very fine-grained sandstones eare also
present, commonly interbedded with coarser varieties. The
basal half contains chert-pebble conglomerate beds, silty and
sandy, dark brovmish grey mudstone, and rare coal semms. The
upper half is dominently siltstone and silty mudstone, commonly
with abundant carbonaceous particles., Calcareous and glaucon-

itic sendstones are present in this interval.
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"Ministicoog Member

The interbedded grey mudstone and siltstone unit (fég. 10)
that overlies the basal sandstone member, and was previoﬁsly
referred to as "the coaly mudstone member" (Young, 1971), is
herein formally defined as the Ministicoog Member. The type
section is located at the lower end of Big Fish River (Section
5) where it is neither completely exposed nor is the uppermost
250 feet present. To accomﬁodate these shortcomings other
cutbanks in the vicinity of Big Fish River are designatgd as
part of the type area, and the I.0.E. Ellice 0-14 borehole
section in the depth-interval 5610-6780 feet is selected as
the reference subsurface section. The member is named'after
Ministicoog Channel which flows a few miles northeast of ‘the

type section.

The thickness of the Ministicoog Member i? the type area is

approximately 1,200 feet of which the lower 940 feet.can be
studied in the banks of Big.Fish Ri&er near its mouth (Section
5, Appendix). It is L170 feet thick in the Ellice 0-14 bore-
hole, 1,100 feet on Eagle Creek, and l,OdOiSO feet at Deép
Creek Syncline, 50 miles west-northwest of the type area. 1In
the Reindeer D-27 borehole it may be represented by only 210
feet in the depth-interval 4740 to 4950 feet, or alternatively,
it may be completely absent as indicated on the correlation
diagram. In either case, this marked thinning is probably

due to erosion prior to déposition of the overlying Reindeer

Formation.
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The contact with the underlying basal sandstone member
is gradational and picked at the top of. the well-bedded or
massive sandstones. At the type section this contact is
distinctive. However, to the northwest at Eagle Creek, the
contact is difficult to pick because of the high content of
sandstone in the Ministicoog there.

The upper contact of the Ministicoog is generally abrupt
and marked by a distinct change in lithology from mudstone to
sandstone or conglomerate of the overlying Reindeer Formstos, This
abruptness is well displayed at the Eégle Creek section where
resistant conglomerate and sandstone directly overlie recessive
coal and mudstone. The coarse clastic beds are convoluted just

above
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Peleontolory ~nd Are of the llooge Chonnel Foriztion

..48

. uxcept for their traces, no fonsilized noerofeuns hove yet
the contact, indicating that the underlying muds were still
i been found in the lloose Cheonnel For.ation. Eowever, fossil
soft and water-saturated when the coarse clastics were super- : = * c s

imposed on them. A similar phenomenon was observed on Aklak plant remecins, pollen cnd snores, end microfeuna have been
Creek. Thus, fairly continuous sedimentation from the collectecd ¢nd studied by nunerous pcleortolepists, end taeir

Ministicoog into the Reindeer formation is evident at these sections. .
% R el identificetions form the bacis of the following discussion of

cges of the verious members of the Lioose Chennel.
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Basal sandstone member: - The sandy character of the basal sandstone member has

resulted in poor microfossil preservation, and no samples from the type area have
vielded material suitable for age assignments.

A few plant leaves were recovered from coaly shale in the basal sandstone n\"
nember on Eagle Creek near its junction with Mackenzie Delta. These were identi-
fied by C. J. Smiley of Univ. of Idaho as Metasequoia cuneata, which he reports
is a late Cretaceous to early Tertiary species in North America. Another collection
from a different fault-block on Eagle Creek (GSC loc. C-11283) yielded Equisetites
sp., also found in the Aklak Member.

Strata in the 1.0.E. Ellice 0-14 borehole, believed to be correlative with
the basal sandstone member have been somewhat more productive in pollen and spoxres.
Samples of cores at depths of 8,873', 9,485, and 9,520' contained dark.brown
plant debris from which Brideaux was m.'mable to determine an age. However, samples
from core #9 in the depth-interval 7,870-7,920 feet (GSC locations C-12667,
C-12669, C-12675) yielded the following assemblage of palynomorphs:

Triporopollenites sp. AA = T. sp. cf. T. rugatus Newman

Taxodiacsaepollenites sp.

Betulaceoipollenites sp. AA = B. sp. cf. B. infrequens

(Stanley} Norton § Hall
Dicorodinium sp.
© Cleistosphaeridium sp.

Podocarpidites sp.

Aquilapollenites sp.
Brideaux assi'gned. a late Cretaceous, Maastrichtian age, to this assemblage.
Higher strata contained material of inconclusive character, but which suggested
a pre-Paleocene age.

On the basis of the above identifications the basal sandstone member is

latest Cretaceous (Maastrichtian) in age.
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On Yukon Coastal Plain the Aklak Member is generally the

urpcrmst " .
yourgest stratigraphic unit, except for Pleistocene deposits,

and its top is everywhere eroded.

as the "coal-bearing member" of the Moése Channel Formation,

and was included in that formation in the original discusaiqn
by Mountjoy (1967). This assignmm‘t is amended here i the 'lc'g'ht
of  subsurface correlations beneath Mackenzie Delfa, and is now considered

fo be a basal member of the Reindeer Formation.

ountjoy (2957) 2ro: o-ed cthe feincdeer Jormzil on to des-

[2]
1
{5
53
©
)
g
Lol

ut 550 feet of _oorly consolid. ted non~icrine clictic
sedinents end lignites exposed in the Cexibou iills erst of
wacliexzie Delte. These rocks conizin indigenous:-Tcleocene

sollen znd spores (ibié.; W, Brideszuxz, written comaiun,) vhich

are ¢éistinctly somevhet younger then pelynomorph asseableges
from the trpe Aklek ilember. FEowever, severzl berehoe o1 sec-

tions penetrate over four thousand  feet of Reindeer Foruetion,

vaich renzes in ege from ilasstrichtien to Docene or~Oligocene(Bﬁdm«m

cnd indicate the incomplete nzture of the surfzce cectioas,

.

Zimg L

The Aklak Member was referred to previously (Young, 1$72) .

YA
The Aklak Member has been Oobserved at three localities

west of Mackenzie Delta, These include the type section on Aklak
.Creek, which flows into the southern end of Coal Mine Lake,
Eagle Creek (at Lat. 68°42'00"N, Long. 136°32'00"W), and

the axial part of Deep Creek Syncline.

The type section lacks an upper contact, but was
selected because of the.characteristic diverse lithology, good
fossil recovery, and ease of access. The Aklak Member is .
exposed in the banks of Aklak Creek for about 2 miles above

its mouth, and alans a thikness of 4'PP’°"’.;7?¢+°'Y {900 feel. ©On
i lel‘ojmpt‘\ Al4361 44 ls top is al X=-4.05, Y= +2.%¢em., ard base at X==5.40, Y +0.98 em.

This  sedionvlies within an ou’krv/: Zone about two miles wide mar’m'd
(Section &)

fo the western side of Mackenzie Delta and rearked 67

-y brilliant red cutbanks of ancient bocannes, or hematitic

sintered mudstone.

A few miles to the northwest at Eagle Creek the basal
685 £ the member .

eet of is exposed, and consists of
resistant sandstone and conglomerate beds. This section is
abruptly overlain by a recessive and covered interval, sug-

. gesting a vertical stratigraphic change to nmudstones. Simi-

larly, iﬁrther west at Deep Creek Syncline =k ést i
=reerpreted—as the Aklak equivalent is about 600 feet thick,

and is overlain abruptly by recessive, non-outcropping rocks.
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The besezl contcet of the Reindeer Foramction is distinct
in 211 sections studied, and as discucsed Betew- chove, ié
conforicble in the I Yukon Corstzl Iluin arer.. This elso
epoecrs to be true for the 2llice Iclund cren beccuse the
conteet in the I,0.T, Lllice 0-14 borehole~section is slightly
sradetional and conforaeble, However, on tae costern side of
ickkenzie & Delt: tle basel contuet is uncoaforasble, ce exeln-
lified by argulexr discoxdence at the contect et 5,010-foot denth
in the Zleindeer D-27 vorehole.

The slllek ulember is chorectericed by ol erinting units of
conzlozer te, scxmdz’iore, siltstone, shole end coel, suggecting

e fluviel end delte=pioin freies., Its eresl and upper linits

k)

ere deifined by crenses in feceies to those domincted by mwdstone
or by narirne cisrecteristics, end probobly occur at various
lévels zbove the bese from place to place, Iio upper contact
of the ikkiek llerdber in the Bllice 0~14 section is suggested
beceuse of the zlnost continuous succeszion of non-merire
depositional cycles from the base to the top of the Reindeer
the =

Fprﬁction aﬁ(l,lGO-feet depth.

Sendstone predominztes in the member, end varies fron

frizble to well consolideted in both outcrop and subsurface.
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Sandstones of the Aklak Member appear to be paler and more speckled than those
of the Moose Channel Formation, which commonly displays sandstones with tones

of yellow, orange, green or red. Feldspar content is about 5% or less, which is
about one-half that of the Moose Channel, and chert content about twice as ruch
as the latter (see Ch. 4), The Aklak sandstones are commonly conglomeratic with
phenoclasts up to 3 cm maximum diameter, and interbedded with pebble- and cobble-
conglomerate.

Red siltstone and shale with leaf impressions are associated with bright
red bocannes in the type section. The hematite content of these rocks is probably
due to the heating induced during the combustion of the nearby bocannes. The
latter are partly brecciated and appear as red to dark brown cinders in outcrop.
No smouldering bedrock occurs in this area today.

The Aklak Member is economically important for its coal seans, one of which
was mined at Coal Mine Lake for many years to supply fuel for the village of
Aklavik. The coal content of the Aklak is much greater than that of the Moose

Channel Formation, despite the similarity in lithotopes.
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Paleontology and age of the Aklak Member

_»  The. Aklak Member contains a relatively rich flora and microflora, but an

'impoverished fauna, due largely to its dominantyly non-marine, delta-plain

éeuositional setting. Leaf fossils were collected on Aklak Creek during®

Operation Porcupine and identified by W. A. Bell of the Geological Survey of
tfaxa .

Canada (Mountjoy, 1967). Bell reported the followmgAm the collections (GSC

loc. 6613 to 6615):

Trochodendroides (Cercidiphyllum?) arctica (Heer) Berry forma
richardsont -

Bquisetum sp.

Taxodiwn gracils Heer
Commenting on the age indications of this collection, Bell stated that "T. aretica
is . . . common in the Paleocene”

Two plant fossil collections were recently made from the same locality and
were examined by C. J. Smiley of University of Idaho. In the first collection
he reported (GSC loc. C-11280) 'mostly 'coalified’ stems and plant debris, with
a few fragmentary and poorly preserved specimens resembling the following taxa:

?Cyperacites sp.
?Potamogzeton sp.
?Yelumbitas sp.
?Paratazodiun or ?Metasequota (isolated needles only..)

?Equisetites sp.

éo_
'Smilcy co.xnents that this'collection cfforde 2 "good correlztion
with floral records~wwal from non-marine unitec that interbed with the
top of the morine Schrader Rluff Fm. (the Sentinel Fill llember) along
the Chendler and Colville livers. [The collection] correletes with
lower pzrt of XKogzosukruk Tongue of the Frince Creek Formation, betwcen

two merine units that contzin Inocermoue pzicotencsis end I. steenstruni,

LIt is] cpperently ne-r the boundery betwesn my ;cneﬁVI znd V11, froa
availeble florzl records™, OSmiley's Zones V1 end V11 lie within the
Sentonien to .laestrichtisn Etzges of the Upper Cretaceous (S:ziley,
1969, fig. 3) end the bound:zry between the zone is eppro:izetelr the
Cempenien-.azstrichtien boundery. Maerahen
=
Palrnologicel studies on the Al}ak N, were Tirst naede by D.C.
wcGregor who exa.ined spores and pollen in coel sexzples supplied by
B.A. Letour fro: .oose hiver ines on Coz]£gg; Lake (..ountjoy, 1967).
He reported that the zssemblage had 2 pre-~Tertiexry escpect, and'zn gze
witkhin the upper helf of the Upper Cretaceous is considered xost likely".
Recently a more co.plete reconnaiésance exanination of the
palynology of the Aklag ilember was undertalken by V.U. Eriéeeux. An

essenblsre fro a coaly sanple collected ebout 100 feet ebove the bzse

of the type section on Alilzk Creek coneists of (G.S5.C. loc, C-112388):

Stereistorites entinuesnorites (Wilson & Viebster) Dettmann

Spharrun (Stereissorites) regiun Drozhestichich in Semoilovite!

et El’




Inanerturonollenites hi~*us (Fotonié) Thomson & Pflugf

i 4 e O\ )
Lericoidites ~orres (Potonié) Totonié, Thomson & Thaiex: rrt

Seouoicnollenites poleocericus Stanley

Secuoicsollenites sp. A

Irigvrioscllenite: sp. ¢, L. costctus lorton
sp.cF B

Z2etulzceoiosollerites /intreousns (Stanley) Horton & Hall= & < R4
4

Trincreccolliznites sp. cf. I. rusztus Iewncn =[ g AR

et a s -

. ra
ST IITTE TR eTRE TSSO

- E ~
:IL b 3 Sac

e,

0
2rideaus refers this sssemblaze to the “zastrichtien or possiblyi“c

fouwer

sl Felcocere snd comentsfthat it "resesbles nost those decerided

u

Pcm‘ft

lowest

-¥ % - i — - vs
from =%== lreiaceous 0Or &==—ewe rcltocene deposiiq of the western

interior united ltetes and adjecent festern Conadicn »nleins and

focthills,®

glmost identiccl pollen esssemblare wwas discovered by Eridesux

v

in the I.C. .. =llice C-14 Sorchole ct o depth of 4,250 £, (C.S.C.

lce, C=-126%51), In this suitec he includes the following:

Secuocienollenites sp. A,

: '/ o~
Sequsinpe lenifés  sp. B.

Sohz-nuz (Stereisnorites) rerniun Drozh. ia Samailovich,34~

Teevi-zios-orites oveatus Vilson & ‘rebster

. -
Trisorovollenites sp. Al. =__‘;' 3*‘.___7: Lugaids Newnon

ph. = B. cf B tafregams(Stnle) Nactin ¢ Halt

Betulrceninolleritcs sp.

Terodiccenenollenites sp.

virious bisaccate pollen
derived Lower Crctuccous spe:ics
Thisg sssemblcoge sllows direct correlation between e subsurfece

gection end & key surface section. (ZFi.. b Ve

)

stretigre hiczlly higher in the type section Erideaux found
pollen ond epore essenbloges very similar to the onc near the vese
of the semder. The younp.st beds sampled ot the type section,

uc = ”~ s
epproximately 1,5CCE fent ebove the =« yielded ths following foras

(¢.5.¢. loc. C=19561): .

Trivorenollenives sp. id.

~

. 2etulscecinellenites sp. Ad,

W
Cr:ndXellie stricts Srivesteva

Lycopodiuvrsnorites €pe

Trinozites &pv.

Alrivnollenitee? sp.

recycled Cerboniferous and Lower Cretzcecus species
: S
This wes Cated by Zrideaux es izestrichtian or possidbly serly Paleocer?Q
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Interestingly, a coaly sample collected by D. K. Norris (1972a, p. 97)
from a structurally discordant outcrop in the Deep Creek Syncline (Lat. 68°53'N,
Lolg. 138°02'W) yielded a pollen assemblage identified by Brideaux as follows
(éSC loc. C~11263):
Deltoidospora spp.
Osrndacidizes spp.
Cycadbpétes spp.
unidentified bisaccate pollen (Abietineaceous types)
.Ihaperturapollenites hiatus (Pontoni¢) Thomson & Pflug

Bztulaceoipollenites sp. ¢f. B. infrequens (Stanley)
Norton and Hall = B. sp. AA

Tricolpites sp.
Tripororollenites sp.AA = T. sp. cf. T. nugatus Newman
This assemblage is indistinguishable in age from those of the type Aklak
Member, according to Brideaux (pers. com., 1973). Palynological research by
Bridszaux on both the type Aklak and type Reindeer Formation of Caribou Hills shows
that the type Reindeer is definitely younger. He comments that ''the pollen species
from the Caribou Hills (Reindeer Formation) location represent a more modern parent
flora than do those from sections on Aklak Creek. Although sections at Aklak
Creek may be in part of Paleocene age, they are likely very early Paleocene and
are definitely older than the Paleocene material from the Reindeer Formation at
Caribou Hills. The occurrence in some samples from Aklak Creek of Aquilapollenites
spp. and Crawwellia siriata, generally taken to indicate Maastrichtian or at most
very early Paleocene age, support this view".
In summary, the fossil flora support a latest Cretaceous age for the Aklak
Member in outcrop occurrences on Yukon Coastal Plain. A lower limit is suggested
by leaves and stems which are similar to those found in the Tower Kogosukruk

Tongue of Alaska's north slope. This unit intertongues with marine shale

- 64 -

containing Inoceramus patootensis and I. steerstrupi, dated as Santonian to
lowest Maastrichtian.

On the other hand, a younger age is s?ggested by Bell who examined similar
flora and found it containing elements of both Upper Cretaceous and early
Tertiary floras. The palynology of the formation indicates a Maastrichtian to
very early Paleocene age, and the possibility exists that the Cretaceous-Tertiary
boundary lies within the unit at the type section.

Insofar as the Aklak Member comprises the entire Reindeer Formation in the
I.0.E. Ellice 0-14 borehole (depth-interval 1,160-5,610 feet), the age of the
Aklak ranges up into the Eocene and possibly the Oligocene according to Brideaux

(1973, GSC locs. C-12656 to C-12660).
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’ SEDIMENTOLOGY OF THE FISH RIVER GROUB

TENT ISLAND FORMATION

The Tent Island Formation is dominated by mudstoni.e:k;:l;::i;“;L
siltstone g ‘e In its basal part pebbly mudstone andgsand-
stongr;udstone Tns are also common. The basal Cuesta Creek
Membe: consists of minor amounts of all the above, as well as
sandstone and:hixed conglomerate-and-sandstone facies. These
facies are apparently closely related in a paleogeographic
sense because any two may occur in vertical contiguity. This

characteristic is well demonstrated by the facies-succession

at the type section on Big Fish River (Figure 6).

Description of Lithofacies

Conglomerate-sandstone facies: This facies was observed in

the Cuesta Creek Member on Big Fish River, Hornet Creek, and
near the head of Deep Creek. Conglomerate and sandstone beds
commonly form the basal few feet of the formation where the
Cuesta Creek Member is dominantly sandstone.

In the type section on Big Fish River conglomerate and
sandstone comprise 30 feet near the middle of the Cuesta Creek
Member, and the entire 67 feet of its uppermost unit.. Across
the river a distance of 2,000 feet, cohglomerate and sandstone
comprise 63 feet of the lower unit, partly in the form of a

channel-fill sequence.

Where the scour is deepest the infilled clasties form a

fining-upwards seguence of sediments. The basal 13 feet is

& single bed of coarse pebble conglomerzte which hes a coarse-

grained sand matrix., The upper two feet of this lens grades

lateral}y int6 @onglomeratfc sandstone with flat mud-clasts

up to 300 mm wide. On top of this beds is an 1l~-foot thick

sendstone which is medium;grained and contains abundant mud-

clasts. Even, parallel leminetions are present in its top

4 feet. Above thisg is 3 feet of weak, shale-parted sandstone

with ripple-laminations. Such a sequence of sedimentéz;éso-

ciated structures is typical of fluviel .deposition (Allen,
tpward

1965), in which a gradualAdecrease in flow regime is exhibited,.

in-the
Overlying this sequence the coarse sediments are more

typical of the fadies elsewhere. In this resp;ct the typical
facies consists of lenticular, interleaved beds of conglome-
rate, pebbly sandstone, sandstone, and rarely shale. Rapid
lateral gradations from conglomerate to sandstone are common,

and in places sandstone beds split up into several extensive
qumt 12)

thin beds, each divided by a lens of conglomerzte or shalaé

Phenoclasts exhibit a wide range in sdzes at a given locality

and commonly have maximum diameters between.yﬁid 3 feet,

Mudstone clasts of local derivation are common, Imbrication

of phenoclasts is sometimes discernible, but more geq?ally
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longest dismeters are roughly aligned perallel to bedding,"
Coarse, poorly sorted clestic beds which grade rapidl&

in texture laterslly ere cheracteristic of braided stream

depostion (Smith, 1970). Because of the limited aresl extent

of this facies within the formation the streems must ha&e ﬁeen

relatively smell, but were occasi;nally imbued with high,

discharges in order to have ‘transported boulder-size clasibs,

Sandstone facieg: - Uniform sandstone members dominate the

formetion in the Rapid Creek-Hornet Creek area in contrast
to the conglomerates predominating in the type area. Beds
of sandstone range in thickness from a few inches to zbout
3 feet, and are comnonly pebbly in the basal 1-2 inches, ‘
These beds zre generally uniform in gppearance or faintly
parallel-banded, with rare shallow, tabular cross-gtratifi-
cation and current linestions. Coaly end carbonaceous plent
debris is rare in this facies, Grain-size modes range from
about fine-grained (0.25 mm diamet er) to granular (4.0 ma) ,
and the sands are generally well sorted, tightly packed and

lack detrital mstrix,

These textural and structural properties probably re-

-tly on the

sulted from deposition in the littoral zone where wave ac-
tivity and longshore currents reworked the sands. The lacdk
of trace fossils or bioturbation usually associated with
shoreface sands is puzzling, but not inconsistent with the
generally abiotic nature of the undexlying and overlying
merine mudstones (see Chemney, 1972). Foreset orientations
of cross-bedding sets at Cuesta Cfeek show a bimodal distri-
bution, typical of littoral sand deposits (Klein, 1967).
This interpretation is also supported by the gradual shale-
out northward along the cﬁesta formed by the sandstones.
Thus the sandstone facies grades laterally and v;rtically~into

sandstone~-shale facies of the basin's shallow marginal zone.

Sandstone—mudstpne facies: - This fecies forms the basal

it ’ .
m%g%er of the formation in the type area, but is not present

to the northwest where sandstone and conglomerate lie ddrec-
Boundany Cresk Formation

Cuesta Creak Rabin
Rapid Creek where the entire ff;m&%éen shales out does this’

o+ Only on lower

i
facies reappear. Yt also forms the basel unit of the over-
unnamed mermbin of Ha
lyingATent Isleand Formaticn]&long with pebbly mudstonessl



These beds appear to be inclined at a small angle with res~

pect to the upper conglomerate beds of the Cuesta Creek Fo?-

Flgure.
mation (& I,

Xudstone is the dominant rock-type of the facies and is
. typically brovmish grey, silty and brittle. Silts?one and
sandstone comprise tgin beds which range up to one foot in
thickness, These beds exhibit sharp basal contact§ along
which current-formed structures such es current lineationms,
flute-casts‘and groove-casts are present. The beds are com-
monly parallel-leminated with abundant carbonaceous debris
on preferred planes of splittiné, end grade upwards into fi-

i i i kmbing
ner textured week sedimeqts. Ripple-~laminations and cl% ng
ripples were occasionelly observed.

A single lenticular channel, filled with conglomerate
'Bu\'os
ithi bt he south-
and sanédstone, was observed within the Iitkeseme on t

: Ml 3
eastern bank ofsgish River opposite the type section. This
e I3
i ide
channel is 12 feet thick at its axis, at least 100 feet wide,

ds
i des laterally and upwar
and filled by conglomerate which gra ura
into sendstone. At the samellocality the top of this 14¢h§—

eome is scoured to a depth of 32 feet by a major channel

7

which is also filled by conglomerate and sandstone.

1
.
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The intermittent sandstone beds possess current-itructures
formed by traction~load carpets and turbidity currents. Because
the basal unit %s Scoured and overlain by coarse detritus it
is reasonable to conclude that sedimentation occurred on the
foreslope of a proéra&ing éelta, whose topset deposits are the
conglomerate and sandstoné beds. Elsewhere, this facies is
relatively thin and intérf;ngers with the sandstone facies.

In these cases it may represent sublittoral deposition in a

non-~deltaic situation.

Pebbly mudstone facies: 7In the type area pebbly mudstones, and
Paraconglomerates ("tilloid" of Young, 1971) are common just
above the Cuesta Creek Member (Figure 7). on Little Fish-
(Cache) Creek this lithology grades upwards into, or alternates.
with, sandy mudstone and shale. sSmall Scours are sometimes
presen% on the sharp bases of Paraconglomerate beds. Burrow-
structures are common in the sandy mudstone beds. These
features indicate sedimentation from muddy slurries charged
with pebbles ang sand which flowed downslope partly as gravity
flows, and partly as turbidity currents. The large scours
referred to below also indicate that slumping océurred on
unstable depositional slopes, giving rise to various

gravity-induced deposits,

.
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Secoun Shusduns : —

( Near the base of the formation in association with tur-

bidite sandstone beds are pebbly mudstone beds, slump struc-
Little Fish
tures, end large-scale scours. A scour onA(Cache) Creek is

)
steep-sided, at least 50 feet deep, trunceates sandstone'beqs
dispersed in e mudstone unit, and is filled with uniform
derk grey mudstone. On Hornet Creek, a two-stage scour ené

F_-'juﬂ. 13 ’
is preserved (Pu—#1-7~35)., The lower one is trunceted and

overstepped by the upper one; both are filled by alternating

some
gszndstone and shele beds, In both locelities sandstone beds

truncated by the scours are eemmenty convoluted, suggesting
contenporaneous soft-sediment flowage when hydrostatic pres-

sure was locally lowered by the sudden truncation of the beds.

~

Muds bore- siltstone facies : ._.

\*_The dominant lithofacies of the Ten=mt Island Formation
consists of
g nudstone with scattered thin siltstone beds present in

X Eju re .
varying proportions up to 25% (¥&v I4 ). These beds have
much the same charecteristics throughout the formation, The

siltstone is commonly very fine-grained sandy and calcareous,

and weathers to a dull oreange-brown colour. Carbonaceous
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and micaceous flakes are typically concentratéd in horizontal
laninae., Perzllel laminetions, small-scale cross-iaminations,
and low-amplitude ripple-marks are characteristic of these
beds, which vary in thickness from 1 to 10 inches. In places
beds are markedly lenticular, but generally ressonebly per-

sistent lsterally.

These structures were evidently produced by a low-eﬁergy
trzction carpet, probably developed at the distzl ends of
turbidity currents (Velker, 1967). Storm-induced suspensions
(Reineck and Singh, 1972) may have caused soge of the beds,
but the cross-laxinations and‘ripples in the upper parts of

beds sttest to the presence of bottom-currents at the time of

deposition,
variant lithotacies the
A peculiar =terefacies of this femmsiiech occurs in its
of Ho Brmation -

upper part[in association with uniform soft mudstone. It
consists of alternsting bands or very thin beds and lentils
of poorly consolidated saend, brittle brovm silty mudstone,
znd Toft grey cley mainly*f?ﬁ*?&ﬁﬁﬁigb. ‘Such units have a
veriegated appearfifve, weathering to yellow, orange, ereem
1light grey, brown, end olive-green., Laminae rich in black,

'coaly or carbzonacecus particles are abundant and occasional

coal laminations are present. Thin, lenticular beds of pebbly'

mudstone, ¢crglomerate end argillaceous szndstone are present
in minox améunts. Rarely, sulphur- and sulphate-cemented cong-
lomerate or sandst;ne is observed. Cross-leminations and
burrows are rare. The frecuent, small-scale alternation of
sediment-types reflects highly variable conditions of clastic
supply. This may be due to one or more rivers supplying
sediment to the basin under cond;tions of wi@ely varying
discharge. A stormy coastline could also supeiy result in
intermitient coarse suspension deposits, but the plent dedbris

nearby
strongly supports g(fluvial source for the sediment., Rottom

currents were evidently zlmost absent except for sporadic'
gravity-flows which introduced coarse meterizl in the forms

S
of pebbly mudstones end lenticular sandstone beds.

Genercl Internret-tion

The widespread areel extent and the generslly pelitic
charecter of the Tert Islend Fornetion, es well zs its indigenous
foreaminiferczl and dinoflegellate nierof-une, indicate 2 shzllow
marine environment with relatively ooen circulation. Common
carboneceous and arencceous netter in the sedizznts suggest
depogtion occurred relatively close to shore. However, z for-
nation of this extent and thickness could not hcove been derosited

close to shore all at the seme time. Ilence s strong possibilit:-
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exicts that the formetion wes built up by e stacking of leoterslly
rozrading nelitvic wedges. Supsort for this aypothesis is offered
by the exizience of conglomer;tic end sendy beds in the midst
of the nudstones, 2s on Little Jish (Cache) Creel, end by the
presence of pebbly mudstones with large scour-structures at
verious levels within the formetion.

Initielly, sedizentation wes nerily non-rmcrine, in which
Cueste Creek Ile:ber cougloierzte 2-d sandsione were desosited
in velle;s =nd low ereas on the erosioncl surfece. Smell deltaic
wedzes of sediment, reprezenied by the sendstone end mudstone
facies and essocizted littéral end fluviel cozrse clastics;
were locelly descsited ot the mouths of reletively s.:cll rivers.
Continued ceepering of ike marire waters occurred such thet the
present coestzl dlain sree wes inundeted. Subsidence of this
erez ore or less kezt pace 37ith sedimerteton, because a2 thici:
blantet of zrine nuds ﬁéae wes leld dovm eprarently without

& breek in 32€ sedi.zentetion,
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.Moose Channel Formation

This discussion is based upon well exposed surface sections
and traverses in the mapped area near Big Fish River, and one
subsurface section (I.0.E. Ellice 0-14). Only th%Lajor sedi-
mentary environments are described here, with one or two
good examples of each used for illustration. The main bases
used here for interpreting lithofacies are sedimentary struc-
tures, visible textures, and vertical sedimentary seqguences:
no grain size analyses were attempted.

The major lithotopes recognized in the Moose Channel

include alluyial, progradational deltaic, littoral, and

marine basinal ‘environments. The latter are confined mainly
to the Ministicoog Member, but shallow marine sediments may
also be present in the basal -member in the Ellice 0-14 well.
Similar depositional environments are interpreted in the

of the Reindeer formation
Aklak Membeﬁé which also contains aggradational alluvial

deposits. . -

Basal Sandstone Member

Alluvial Lithotope: The alluvial sedimentary environment can

be sub~ .

10
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diverodiiil. attumind
divided into two distinct facies, the 4 accreiion

Coome aandZore ' .
and Fetewrsl.cecretion facies respectively., The former

denotes a facies whose diverse lithology reflects gradual

(.eTcol acenetzw)
upward accunulating sedimenﬁmunder a.variety of conditions;

the latter is a dominently sendstone facies which accumu-

migration fluviel
lated by the leterzl sweening oﬁ{point—bars and braided

(L‘E«a/ a.couZZé»}
channels/
fDNom%LR
(i) Fertiesl-lceretion XLlluvial Pecies: The main charac-

teristics of tais fecies ere its diverse lithology snd lack
of uniformity in both the verticel and lateral senses. _Rock
types include cobble conglomerate, coarse- and fine-greined
sendstone, sittstone, mudstone?:iarbonaceous shele,.snd

sk =4 Several types of sedimentary units recur

in measured section through this fecies, and are described
below.

The first type is a highly diverse sediment succession,
in waich each succeeding bed is lithologically different.

For exevple iy the intervel 760 to TS0 feet of the Eagle

7.
Creck sectaon (532“" 7) the following sequencé vas observed:
bleck, cerbonaceous shele with leaf impressions and en over-
lying unit of interbedded sandstone and mudstone are locally
eroded and overlain by very poorly sorted, mélange-like,
cobble conglomerate. This in turn is overlasin by grey shele
with thin fine-gresined sandstone beds znd thicker, very fine-
grained, cross-stratified sandstone beds. Such vicissitudes
in lithology reflect ever-changing physical and chemical
conditions, such as those expected near a river with a wide
renge of discherge rates. During meximum flow periods channel-

avulsion ¢ on e flocelplain
S occurs and temporary channels are formeli/, leaving
. 5«‘44 w-fMa-
send and gravel deposits; -Feter low discharge pemiods

result in the accumulation of mud and orgenic debris,

A second type is rich in mudstone, with very thin
laminations of sand, silt end coaly fregments. Thin, graded
beds of fine sandstone with ripples and parallel laminetions
oceur, The‘mua is sulphurous in places, This type of

sedimentary unit is interpreted es resulting from a floodplain
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lzke, in which periodic influxes of coarser clastics appeared

from overflowing nearby fluvial or distributary channeis.

The final importaent type of sequence,consists mainly
The upwargg

of sandstone,an&-istommonly 10 to 25 feet thicé} Epove
is: (1) X
a2 basal scourgd contact =re pebbly cesrse-grained sandstone;

sB¥6n

(ii) medium- to coarse-grzined sands%one containing mud-.
clasts; (iii) fine- %o meéium-grained, parallel—laminateé
sendstone with lenses of limonitic shale-clasts; and (iv)
unconsolidated, limonitc sand)¥. The seguence is overlein
by mudstone with minor thin sandstoné beds.

" Such a generslly fining-upwards sequence, in assoéi—
ation with other fluvial and floodplain depqsits, hes been
ascribed to the lateral migration of z meandering stremn(ﬁquiﬂ
(Bernerd and liajor, 1963; Afén, 1965). The lowest, coarse

clastics were deposited in the stream channel or thelweg,

/a.ftrally
the sandstones were built up on the sides of ahAaccreting

point-baw, and the uppermost fine beds represent levee-

(with iron-ernriched soil zones) end floodpzein muds.

[+ T

(?U Coarse sandstone facies:- A large portion of the iloose
.Channel Pormation oq?Fish Riyer c;nsists of thick units

of coerse-grained sendstone with minor amounts of pebble
conglomeraée end argillaceous sandstone, Good examples

of this facies are the intervels 450-605 feet, 750-1120

, : & Sechow 4
feet, and 1675-1825 feet above the base of the formatiogb

The sandstone is generally;co%rse—grained and moderste-
ly sorted, but fine- ﬁo very coafse—grained bands end beds
also oceur. Structures common in these sandstones include
tabuler cross-stratification in laterally extensive sets
from 0.5 to 5.0 feét thick, scour-and-fill structure ex-
hibiting local eroéion up to 10 feet deep, essocieted festoon
cross-stra}tifiéation, and carbonized wood fragments ranging
in size from arenaceous paTtic}es{to parts of logs several
feet in digmeter. This iype of sendstone tends to s:lit
on weathered cliffé into thin, iryreguler slabs; massive
sandstone beds are ;are.

The cherecteristic pebble beds are tightly packed,

~
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usually ebout 1 foot thick, and have sharp, eroded, basal . Similar thin sedimentation rhythms occur in the
contacts and £ distinct upper contacts. In part, these ’ ) Shawangunk Conglomerate of the Appalachian Mountains and
beds form the bases of thin, fining-upwards rhythms. have beén interpreted by Smith (1970) as being deposited
Pebbles are well rounded in both the conglomeratic beds from braided streams., The irregular bedéing, cut-end-£ill
and szndstone beds where as phenoclasts they renge up to structures, and repidly verying grain-sizes £e reflect
boulder size. ) highly fluctuating flow conditions associated with uncon-

: : breided che .
lieer the top of the formation oi?%ish River a repetitive E0ec; ‘bratasd ohamels

- » 3 ° 3
series of thin, fining-upwerds rhythms TProto— ) occurs The more generally sandy parts of this facies are also

within the facies (Fig. /5 ). A typical rhythm from the interpreted as being deposited in non-cohesive fluviel

[ -
base upwards consists of: (i) conglomerazte or pebbly, chennels, pribebly mainly of the braided type, in which

coarseﬁgrained sendstone with shellow cross—stratification, longitudinel and trensverse send-bars comprise the dominant

in sharp contact with underlying sediments, which grades bed-form (Ore, 1965). These bars accrete mainly by lateral

up into (3i) fine- to medium-grained sandstone, overlain deposition on foreset slopes, resulting in planar cross-

by (iii) shely siltstone with ripple-marks and interbedded siratification similar o that commonly observed in the

frisble sendstone with plane laminations end minor pebbles. iloose Channel Forzation. The frecuent abandonment, migratﬁ;on,

The rhythns vary in thickness from 1.5 %o 5.0 feet. and re-occupation of fluvial channels in sandy elluvial
plains result in the formation of scour-and-fill structures
and lagk gravels in chznnels. Very minor overbank muds are
preserved due in part to the constent lateral migéation of
channels, The presence of festoon cross-bedding supports

i unidirectional flow (icKee, 1966; Visher, 1972) such as

that feunrd-associated with fluvial channels,

:
.
vt o et sty bt
.



A

84.

C;felt:ic Lithctope: >

Subenvironments within this lithotope include the
prodelta, delte fringe, distributary and interdistribputary
depositional sites. For a typical prograding delta lobe,
these sites occur as listed in = upward stratigraphic se-
cuence, This lithotope is best déveloped in surface sec~
tions at the base of the iioose Channel Formetion where the
Tent Island Formation grades upwerds by virtus of a pro-
gradatiénal deltaic phese, end by the depth-intervals
7,750~8,075 and 8,925-9,375 feet in the I.0.E. Ellice 0-14

borehole.

These intervals are cheracterized by a vertical .profile
in which prodeltaic muds become increasingly interbedded
with silt and send beds as the delta advences basinward,
At the to;;of the intervals the interbedded sediments grade
into or bee are sharply overlain by sendstone beds, which
represent distributary mouth and delta-front deposits,

Further upward, these sandstones may grade into alluviel

or delta-plain sediments, This verticel profile is expressed

g5,
on electric logs of boreholes by a gradually upwerds incress-
ing S.P. response, commonly accompenied by gradually increas-
ing resistivity (Pirson, 1970, p.36 ff; Fisher, 1969, Fig. 7),
a phenomenon well illustrated in the Ellice 0-14 well st the

intervels noted above.

Good riverbank exposures of this lithotore are pre-
Little Fisk Bis F

sent in the cenyon on(Cache) Creek and Rish River. The
three stratigraphic sections examined in his area are
correlated and shown diegresmmatically in Fig./é .
At the southeast end of the exposures a camplex of distri-
butary chennels and bar-finger sands overlie the prodelta-
ic muds, but to the northwest the sendstone is more homo-

geneous and better sorted, suggesting a delte~fringe facies.

The contact of the uprer sandstone is sharp in the middle

section, but beco%es interfingering a short distence to

the southeast., The sandstone in the middle section shovis
plene-laminations, shallow cross-streatification, grzin-size
banding, large spherical flow-rolls, and conglomerate beds
up to 1 foot thick, This is interpreted as the éxial part

of a distributery channel where fluctuating bottom-currents
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existed.. A short distence upstreanm oqﬁﬁache)Creek the
contact becomes a complex array of irregular and lenticular
interbedded shale and sandstoné. The gzndstone lenses
exhibit lerge-scale tezbuler foresets, and contain foraging
burrows of the Teichichnus znd Rhizocorallium types. The
shale contains sparse foraminifers Ggmeney, pers. commun. ).
The biogenic features indicate a shallow merine environment
(Eoward, 1972) zdjecent to the distributary mouth where
sand—bars'were internittently established., At the north-
western section the prodeltaic, very thin-bedded carbone-
ceous nuds grede upwards into delta-front sand and shale
conteining aéundant macerated carbonaceous debris. These
beds grade upwads into dominantly thick-bedded sanistone

thet shows plene-laminetions, shgllow cross-stretification,

and
end rzre pebbly lenses, but is generslly homogeneous, med-

ium-grezined, This fecies is interpreted s e marginal
strand-plsin and delta~fringe, influenced mzinly by wave-

generated longshore currentix,

-.87

Progradational cycles in the Ellice 0-14 borehole
consist of‘basal silty mudstone with cafbonaceous and very
fine sand laminae, which grade upwards ihto interbedded
mudstone, siltstone, and‘medium—giained sandstone. Core #9
of the well penetrates this stage, and reveals convolutions
(Fig. 17), graded bedé, burrows, and bioturbated layers (Fig. 18)
typical of delta-front envirdnmenq {Coleman and Gagliano, 1965).
This gradational sequence is ‘followed by well sorted, medium-
grained sandstone, probably of littoral origin. Capping
each of the q?g cycles are thin beds og €oal and silty mud-
stone which indicate lagoonal or marshy conditions. The sub-
marine parts of these cycles were probably deltaic in origin,
but were capped by barrier islands and strand-plains whe;e

coarse clastics issuigg from the distributary were reworked
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C:.ittoral LithoDe : —

This lithotope is present in xzx¥} small portiors

of 211 sections studied (ergrFisr——ylefi-sids), ond 15 best

o3 gL

at the top of zeese
(Bection7)
LChanner—Fersation- on lower Eagle Creth. Its distinguihing

reprssentid i the baaed N
Lv a 500-foot thick ﬁgﬁger

feztures ae (i) dominence of unifom, well sorted, fine-

to medium-greined ssndstone, and (ii) presence of foraging
and- feeding burrows., The letter sre not common, but present
throughout the member, and include 2 multiple type of

Rhizocerzllium (?CGvrroshyllites), and a type of Asteroscoma,

Sedimentation structur§s include low-angle and high-
angle tabuler cross-stratification, in places with shallow
basal scours, current lineatiors, plane-leminations with
egssociated small shzle~clasts, oscillestion ripples, and
thin pebble lenses égd layers. Large coalified wood frag-
ments end oxidized clayey-limonitic layers are 2188 present.
Cross-st?atification dips indicate a dominent paleocurrent

flow towards the ezst-southeast, but are widely dispersed,

and show a x=k weak bimodality,

87.

Coarse alluvial sandstones form tongues within this
anit
mexsber, and it is underlein by diverse delteic plein de-
posits and overlein by gradetionslly by coestal basin muds

Min;sfiwoj Member

of the Bitiee-—Fsteréd—Temmation, These atratigraphic rela-
tionships and the associsted structures and textures
sugéest deposition in .a beach environment. ZEeceuse there
is no upward gradation from marine shale, these deposits
were probably not of the barrier islend type (Devies, Eth-
ridge and Berg, 1971). Rether, the setting is suggestive
of a beach-ridge strand-plein system, such as those des-
cribed from the Rhone Delta (Comkens, 1970) and the Senegal

Delta {lright and Colemen, 1972).

The amount, and in places the thickness, of littoral
& sands in the = o

b~ SN
power was nearly sn important influence on sedimentation

indkcate that wave~

as riverine currents. Hence, the morphology and éistri-
bution of sand-bodies of the delta system of the eastern
hasat S‘J.Z;u._i‘hom/wu

Hoese—Lhanrl—Feormatio

Loent
mabion was probably similar to those of the

modern Niger or Nile Deltss (op. cits), but on a smaller scale,
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irisvicooz llemder

The .inisticocg is chcrecteristically e uudstorne unit with
aminor cmounts of siltstore end sendstone, but in one section
on zegle Creek, the amo&ﬁt of sendstone interbeds increcses
to ebout one-helf ithe velume of rock, This interbedded sand-
stone end shzle fecies, o5 well @s en essociated scndstone
fecies, ecre described and interpreted below, and integrated
with the interpretation end distribution of the mudstone fecies

in t he chepter on Ixovencnce znd Itleoseorrerhy.

iudstcne fecies: - At its type section on Big Fish River the

iinieticoog ezber is dominantly brorm-grey nmudstore end shele,

with varying ecounts of siltstone(?ﬁj.lo).

..91

The latter is thin- to medium-bedded, generally parallel lam~
inated or cross-laminated, and commonly occurs concentrated
in thin units as interbeds with mudstone. The mudstone is
generally soft and chinky fracturing on weathered banks, and
is less commonly shaly fracturing or Very thin-bedded. 1In
parts of the member it contains abundant macerated carbonaceous
debris. Three tongues of sandstoné, all less than 100 feet
thick, appear in the member of Big Fish River. These sand-
stones are fine- to coarse—grained chert litharenites, partly
pebbly, and greatly resemble those of the basal sandstone
member.

The Ministicoog retains the characteristics describea
above in cutbank exposures examined northwest of Big Fish
River as far as the area of Coal Mine Lake. In the stream-cut
section immediately southeast of Big Fish River, the siltstone
interbeds tend towards very fine-g;ained, slightly calcareous

sandstone, with shgllow—dipping cross-stratification.
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The lerge volume of mud and silt comprising this P-ocies
indicrtes a relotively quiet sedimentcry enviven ‘ment, and its
wicespread distribution cnd nrecerved forzainifers strongly

fuggest e merine shelf. The sbundence of azcersted cazrbona~

Westward about 35 miles at Deep Creek Syncline the recess-
Mivishicooy Aomber
ive interval suspected to represent the . - is

ccous devris end the Presence of burrows znd rootlets suzzest

! relatively shellow snd neersaore settings in the cese of the

: sents very few opportunities - )
lergely covered everywhere and pre v P coastal »lain surfece exposures. This is further supported by

i i its of sandstone and
for exemination, Only a few resistant un . 18 SHpESRE Sl Sateret: Fartns e B b

arkedly lenticular .
SORNEQUOZRYS' cutezop Bk BppRdR 1hive-m % . 1 sandstone and mudstone fecies described next,
- ts cisplay greded becs. large-scale tcbuler cross- N .
__,-__.ue§F b A Interbedced sendstone end nudstone fo cies: -~ The ilinisticoog
Z 20 en
ctificaion, and rounded cobbles of guertzite up to .
g apparently contzins considercbly more sendstore interbeds on Eagle Creek
lonz. Zecause these units arq(enclosed within narine shele, (g“$°A8>

ebout four miles zbove its uouthluhgn et any other studied lo-
they mey represext some type of submerine chennel or fen deposit.
- cetion. The trend towzrcs a sandstone facies in 2 south—ester-

i bably mudstone, with minor beds of
lost of the interval is pro y ’ 1y direction in this sres wey explein why the bzsal sandsiore

ine~-, d conglomerate in its upper one~
R h ' menber aprears so thick in the W uffs immeciately east of upser

third. Begle Creek,

PMinistie
In the I.0.E, Ellice 0-14 borehole the . is dominant- The typical lithologic sequence st Dagle Creek comsists of “”““aﬁf

g he type section.
h brown mudstone, in part silty, es at t
e ’ resis tant sandstone beds and recessive mgdstone-rich intervals in
ilt: ine-grai dstone are pre- (F )

A1 interbeds of siltstone and fine-grained san A
Minor int . about equal proportions. @ho-i.t%f The muddy “¢" Eean o7
sent, especially in the central part in the depth-interval dnterved

’ . this facies are recessive~-weathering, yellow-and grey-handed,
6,000-6,170 feet. Parallel laminations, carbonaceous debris, _
’ ’ and contain thin, uneven lenses of semi-consolidatedy medium-

and tiny burrows were observed in cutiings; +the single core

to coerse-grained sand, which have sharp basal contacts
exhibits convolutions and bioturbation structures.

and graded upper contacts., Reed-like carbonsceous plant
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fregments occur on pplitting surfaces. Current and oscil-
lation ripples, rootlets, and clay drapes or coatings are
conzon in the upper perts of the sand interbeds. Bufrows
and load-cests are less commonly exposed on their under-
surfaces,

baddid s Fnim o connse-gruinad, pebbly, ey laminatid and
The thick sendstone beds sharesmany structures in
comxon with the thin sandstone interbeds described above,
and, in addition, =& exhibits star-shaped feeding traces
. (isterosoma), large coalified wood fragments, large con-
volutions, elternating fine-and coarse~grained bands, inter~

and
nal shaly interceletions with burrows, stresky lamination,

The sand-rich units and thick sandstone beds are in-
terpreted zs being deposited in the channels and point-
bers of mesndering tidel creeks (Van Strazten, 1961; Xlein,
1967). The muddy intervals represent vertically sccumu-

high (H¥ntzschel, 1939)
lated gediments from the tidal flats proper, over which

low sand-bers and tributary creeks migrated, resulting

- in lenticuler sandstone beds.

s.

Fresent-day
Didal flat sedlnents, or "tidalites" (Ylein, 1971),

are currently being casrefully studied by sedimentologists
(R, Ginsburg, written commun., 1972), ‘ilinderlich (1970)
compared the German Devonian "NellenkBpfchen beds"to the
modern coestal environment of the Germen Bey, and illust-
rated interbedded coarse and fine clastics on various
scales ("tidal bedding") that are similar in form to those
obsexrved in the ﬁlgzitgzg;utéon. Sedimentary structures
essociated with the German Devonian tidal sediients include
horizontal end verticel burrows, treils, bioturbated lzyers,
slumpings, oscillation and current ripples, cley drespes on
ripples, dune cross-stretifieation, channel-f2ll beds,
flaser and streeky leminstion in mudstone, load-casts,
flute-casts and others, ilost of these structures were

s Mlmsﬁuoj
also oberved in interbedded sandstone-shele facies of the silek,

Sandstone feciesg:
liear the base and the top of the above facies ere two

80-foot thick sandstone units which sre fairly uniform in

character and consist mainly of well sorted, fine- to mediun-

grained, end in part glauconitic sendstone. Eecause of their

close stratigrashic relationship with the tidalites,
their well gorted nature, and the preéesence of glauconite,
they are interpreted as bay-mouth bars or berrier island

complexes,
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REINDEER FORMATION

‘Aklak Member

The Aklak Member can be subdivided into three main litho-
facies, including (a) a sandstone-mudstone-coal facies, (b) a
sanastone-conglomerate facies, and (¢) a carbonaceous silt-
stone facies. The first facies is the most common, and com-
prises the basal half of the type section on Aklak Creek as
well as the basal part of the Aklak Member in the Ellice 0-14
borehole. The second facies was recognized only at the base
of the member on Eagle Creek, where it forms a resistant
sandstone ;nit 685 feet thick. The carbonaceous siltstone
facies is characteristic of the upper half of the member on
Aklak Creek and in the Ellice 0~14 borehole, and may consti—
tute most of the recessive and covered interval above thé
resistant sandstones on Eagle Creek.

The first two facies were discussed earlier under the

yMese Channe! Formation
heading Basal Sandstone Member,in the section on the Alluvial
A ———

Lithotope, and only the important differences need b§ amplified

here. One major difference is the more abundant coal and

Moos
plant remains in the Aklak Member compared with the bosad

Channel Formal: partly .
saéggéeae;ﬁegger. This may beAdue to a wetter climate which
supported a more luxuriant flora at the time the younger
member was deposited. Similar trends have been noted

elsewhere in North America in rocks of this age (Rouse and

Srivastava, 1972; Leffingwell, 1971). As well, fhe frcdoowimcc
of the delfaplain facies w The Aklk seclions compared with The

i

fluviel and /iflora! Yacies dbserved w the Muse Chame/ ,oméalf' partly
actounts for scumy& jrchu‘ 7uan7‘//l¢: & ceal i the Akhik Member

75 I

Sdm dsvne ~rnd sl -cemsd /uc‘_iﬂ, - _..;)

\IJZWL:‘J? pncf den Fhio ﬁx-&o
The- aXluviel-cycles of the iklak show 2 typical up-

ward succession of lithologies and siructures (Fig. 2. ).
At the base in sharp contact:with underlying nmudstones
is pebbly to cobbly conglomerate, pebbly sandstone, or
non-pebbly, fine- to medium-grained sendstone. Tebuler
cross-stratification and homogeneous beds occur =n the
basal part of the coarse clastic anit, end ere succeeded
by cross~lamination, ripple-marks and climbing ripples.
In places, another set of tzbuler cross-stratified beds.
occurs at the top. This unit %z varies greatly in thick~

from one cyle to the next.
ness from a few feet to esbout 50 feet. Commonl§ overlying

. are
the coarse clestics s cozl =znd coaly mudstone, in units

up to 20 feet thick. This grades ebruptly upwerds into

coaly shale and finally silty, micaceous mudstone with

abundant carbogceous debris znd lenticles. The mudsione
units are in part, or entirely, oxidized to red colours

with associated ancient bocanne (cinder and clinker beds).
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The cozrse clastic phases of thege eycles probezbly
represent fluviel channel and point-bar depsoits (Visher, '
1965). ‘herever these are sbuptly terminated at the top

and overlain by coaly dediments the procecs of channel

= 5 avulsion may have occurred with the attendant abrupt change
3 g |g
= o = =~ 4] -~ S s .
= . = rom high g low e dinentati ; .
. :El _',.:l o % 5 %E % z from high energy to low en rfy sedinmen oz% (F,'j, 21, B )
— = — Q= (v
— %él e —~ 1‘@ z sS4 ¢t 48 the meander loops and sweles were £illed in with orgenic
W g %ﬂij o 2lelab RIS ,
e 0 E‘”l = 2 g (82 T3 muck, they tended to merge with the surrounding beckswamp
4
o 8k :{é 1o o ISlg |ak § 5 _ )
Qo= S . = [ i = I e % q.
< v §°8J %3’ D < g ;3_ i< g% S ~ or floodplain, and fine clestics gradually replaced the
L3822 , =08 ﬁe.v o AR s 3. in the upper parts
< ﬁ] = 5 3 < L e & g 33 organic sediments near-vhe-se38 of the cycles, Alluviel
.2 =z o = ai = .
a 3 | = HiE L .
1 =t . }E- g L g =) g ] cycles with a high proportion of overbank deposiis have
Ty — g 9—% 5 — 54 ,-l;
=21 ! <
8 £ s lgw ui o el @ ,§_ been deseribed from a variety of ancient complexes (Allen, 1965),
> - & : .
é / < ” 2; 3 end have been interpreted (Allen and Friend, 1968; Eeerbower, .
) BTN M § = 1 AL RR 72/ 8 ?
i .8 'S ! , . = b
w e % £\ 2 N 1964) as being formed by meandering, well-chennelized
A 4 e N3 .
S IR A 2 % 1 S 8treams whose sediment load wes dominently silt eng clay.,
> i1 ‘;_, ..... Kol § i
3 (811 KLY P = 4 Sendctore~cor-lomercte focies: = This is essentislly the came
= g = = PR ,
111 I i ;'&). facies as the "coarce sanisione facies" of the bassl sandstone
Sl o :
1 )
- {%ig o A member, except thet the Aklak representative consists nainly
_.5. .."’: e > 0
:5 Z_ ‘;‘_“_ § of finer grained sandstone and conteins thicker comglomerste
.7 Q d
§ o= Q‘: 3 units than the bagel member, Similarities in sedizentary struc-
== 3
2 < ﬁ tures include qonglomerate)—filled gscours m,;a-a), coarse
9. 22,
e

sand- and pebble-lenge » end cross-stretificciion. Therefore,

es in the case of the cocm.s sendstone Tacles, thin facies ig

@um 21.

EROSION

interpreted as resulting from depcsition by breided stresss.
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it lacks
%, Although ;»“f:;i-_.,;ngnci ent bo weuld be expectrd in
Carbonzcecus silistone facies: — /’ophﬂmz;(z{ beo Ffal above. Yie 1 cennes,es »o2ids 2 deeply buried
o e Sectiim 5 aw nudd subsurfece section the depth-i n
bowe 7L £ stdéle member on Aklak Creek eessisce ’ prhi-intervel 3,900 to 4,500 feet in
Heed ponsisting the Ellice 0-14 borenole consi
L ongig T si +
=2 a2t lezst 250 fee%\of reletively uniform, poorly exnosed ) iets of siltctone, bitwainous
sheal —rpa s
€, fine-grainead ergillaceous sendsione, amd coel siniler
3

In the middle

red-westhering siltstone and silty mudstone.
to the surre s
i€ surlcce secticns, In both cections this fzcies overlies

of this unit is a thin sequence consisting of 2 feet of
the alluviel sandstone-mudstone—coal facies,

fine-grazined sandstone at the base, overlain by 2 feet of
unconsolidated seateerth-like mud (FF2-2-22), and capped " This “feeies, ~dth 1ts evig
3t TR A8 cvicence of ruiet sedi-
- entary con-

y . feet of frisble cozl. Scoria-like encient bocarne s nd Subc.el‘j.c.l ves etsti on, isg cira recteri- vic cf % €
ic £ = » a ricti - )
it, « , » del ta-plain, in which S’/'.'E_’:Ipls lf-kes cr gl V
by O 5 . P t s eEvasse sp;ays, le e
€s,
.-.- '~. r-s I.Z | " . o ’ and coasicl e;.lbayulen ts 10Xl an inter\ ove rplex T i T
i slope debris t! & % 0 Co. plex, his egci
egppea B acles
herirz linmes N _ ) . and its elec uI'iC 10;_, eXnressi n in th Ll 141 Q=1
stone Sllby an L o o) e L ce 4+ b £
theriy a orencle

and faint leaf impressions are rares are strikingly similar to the delte~-plain r
I " . —2ie acies described by
L J
Other similer thick silistone and mudstone units occur Fisher (1569) from the Lower Wilcox Group of t
or tie Gulf Coast,
in tke top of the Aklak st the iype section, and cen be He attributeq thick accumulations of this £ "
: ~ écies to high con-
reasonably assigned to the same depositional setting. The structive deltcs, in which riverine rorce 5 .
= § and their resuz
k : " & deposits £z , ting
redness, due to the precence of oxidiged ferrous minersls, ar exceed thoge of marine infly
i ence,

& hemical

is probably due to Isie—diegenecise chenges associated with

spontaneous combustion and weathering, beczuse many samples

are internally grey when freshly broken,
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SANDSTONE PETROGRAPHY

and Reindeer formation
Sandstones of the Fish River Groupl\display a general similarity

in textures and compositions, and can be classified as immature, chert

litharenites (Folk, 1968). In this study emphasis was placed on defining
compositional trends, in a stratigraphic sense and an areal sense, in

the hope that members could be: differentiated on the basis of sandstone
compositions. This undertaking met with limited success and ig dis-
cussed below. Modal analyses were performed on 33 thin sections,

with over 500 points counted per section (Grn:.ffiths, 1967, p. 191), and

results summarized in Table HI.

TEXTURES

Textural characteristics common to nearly all sandstones
and Reindeer Formation
sampled from the Fish River Group/\include angularity of arenaceous

particles, and yery tight packing (Figures 23 - 25). The sandstones

display a complete range of modal grain-sizes, varying from silt to

pebble sizes, as visually estimated. Fii:e- t;o coarse-grained sand-
stone is probably most common; very coarse-grained sandstone and
granular conglomerate (1.0 to 4.0 mm grain-diameters) the least

coramon.

/02

T Matringk Interstitial matrix comprises only a minor pert

of these sandstones, but is less than 5% of the rock in only
%+ of the samples anzlysed. However, some of the material
included as metrix is probebly crushed labile particles

and 4+x-port diagenetic precipitates.l'Hence_the amount o
originel detritel matrix is probeably gomé{;iﬁg less than
that measured, The averzge matrix' co‘fxtent of 211 samples

is 10.0%; that of the seven samplés !?z-‘om the Ellice 0-14

borehole is 14.9%.
i

The metrix generally consists;of'admiétures of clay,

sericite and quertz. Bituminous metter coxprises the
€

matrix of some elluvial sendstones.
Inters}titial pores océur in meny sandstones in which

secondery cenents are lacking, but .tQis porosity may .be

due in part to leaching of calcite at the outcrop. Patchy
calcite cement is present in many samples from &ll parts
of the group and from all areaé studied. Cuartz overgrowth

cenment is also commonly present in xzrx small azounts, even

in samples containing calcite pore~fillings.
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fRoundinz:fc The low degree of rouﬁding of send-size particles

: 66}24)

1s' @ striking feature of these sandstoneif Quartz and chert

grains up to 1 mm in greztest diaceter sre mostly sub;ngular

(Powers, 1953), with angular and subrounded grains less abun-

dant. By visual estinates sandstones fron th:f?ish River area

seen to display grezter angulerity than those of the Deep Creek

area. In 2ll areazs and formations particles greater then 2 mm

in dismeter are subrounded to well rounded., Such particles

terd to be dominently chert in composition, showing that "maturity"

in texture and durability is etteined much faster in rudaceous

populations then in arensceous ones (Pettijohn, 1957).

1\Grain-sizes end Sorting:fi - No formal size analyses were per-

forzmed on thin sections or éie; disaggregated rock samples. From
neasurezents of projected grein diemeters viewed through a
microscope and estimating the renges of sizes within individual
thin sections (Folk, 1968), it is evident that most of the
sandstones examined are moderately sorted. ileny exauples of

poorly sorted and well sorted sendstones are also present.

—
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ngckiq?!f: Sendstones of the Fish River Group are typically
(Fig.23)

highly compactedkand display fabrics which atiest to high post=-
depositional pressures. The most notable evidence of high
compaction is the overly close grain-to-grein relationship
in which nost send-grains touch neighbouring grains along

p (Fig.25)
straight contacts (Griffiths, 1969) in thin sectioni. Embeyed
or sutured contacts are present in sauples from the Ellice 0-~14
borehole as well as from surface material. The suturing was
probably aided by the process of pressure solution (Thomxﬁon,
1959), which in turn provided silica for cement as continuous
overgrowths and microcrystalline pore~fillings in areas of
lesser pressure, In one pebbly sandstone a sand grain was ob-
served to be impacted three-guarters of its diameter into the
side of a chert pebble. The only wazy this could have occurred

without fracturing either particle is via pestiel-er pressure

solution.

Bent, twisted and crushed gfains of muscovite, phyllite,
microschist, limestone and others also beer evidence of high
compacting pressures, 'xany long grain-to-grain contacts were
achieved by the physgﬁél deformation of relatively soft graxnu;
lar materials.

A ’(yém%m/ Foria kil Comacd Hose eopationsd Ziines
e Kt lossootimne T s i, ”f,.,_{? Ak,
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ComeélﬂoM

Quartz, chert, metamorphic’end sedimentar& reele—frag-

awd
men%s, volcanic rock fragments, end feldspers ere the main

and Reindeer
¢onstituents of the Rish River GroupAsandstones, in the order

6; decrezsing abundance. Veriations in the relative zmounts

of different con s1stuents were found to exist among ;ertain .
outcrop aress, znd among the different formations. These vari-
ations reflect the localized nature of the source-zreas of this
detrixtal matérial, es would result from the drainage of a

heterogeneous uplznd by relatlvely short streams.

TXE" of Fanficles

vertz; ~ Quartz is the most cbundant conponent (average pio-

particulale
portion of g@apuler ‘ractlon.ai/ ) of the sandstones, and

consists meinly of ordinary plutonic and vein cuartz. 'Poly-
crystalline cusrtz from metazquartzite and recrystsllized chert
is elso common., Volcanic quartz wes not récognized, despite
the zbundance of volcanic rock fragments.

Chert: - Lllany varieties of chert were deposited in these sand-

stones, including the following mein types:

N

1706

(i) colourless, microcrystalline quartz ( < 20 picre
s)
(i1) brown, nearly apaaue, (?) phosphetic chert;

(1i%) pale brown, chalcedonic,'nearly isotropic
) chert; ang

(iv) spherulitic (radiolarian?) chert,
411 gradations of chert inte slate, or ¢hert into altereq tuff
are present; hence, chert ig here placed with lithic compenents
for classification purposes (Folk, 1968° Chen, 1968) instead

¢l the quartz frection.

Sedimentery ang detamorshic Rock.Fravnents- - Large zmounts of
- <. 0

slate, phyllite, quartz-mica schist are present in the sandstones;
the conglomerates comzionly contaln phenoclasts of very fine-grained
siliceous sendstones, in part chertiferous, Locelly there are
enrichments of crystalline limestone fragments (usually single

detrital crystals) and bitunlnous slate or mlcroschlst

18 :
igneous Rock Fracmentsg: - Fragments of plutonic igneous rocks
are very rare; only the occasional granitOLd fr:gment was recog

nized, However, extrusive Bgneous rock detntus mg generally




k
j surface $F ’
com;:or{, end includes spilitic and endesitic basalts end various

kinds of tuff. Volkawic fragments are absont B rane wi Mo Bloww Rwirs £-41 and
Reiarn D-21 borclales.

Feldspers: - Feldsper grains consist of two mein types: potash
feldspar and plegioclase., The potesh feldsper is mainly orthoclase
;ar senidine; microcline and perthite are very rere, DPlagioclase
occurs nmeinly as anguler, fresh, arenaceous grains, and conmn=

monly shows polysynthetic twinning. INeasurements of extinction
angles of peired twins by the Lichel-Leyy technigue indicate
compositions of the range A‘u20-30 (endesine). Lesser amounts

of untwinned, vacuolized plsgioclase are present. The pro-

portion of potash feldspar in these sendstones is relatively

constant (averzge 4'/-) —stenderd deviztion —), but the
emount of plegioclase veries grezstly, generelly in direct pro-

cortion to the sbundzrce of volcenic detritus.

Variations in Sandstone Composition

Compositional analyses by point~counting thin sections
of sandstones were run in order to determine compositional
characteristics of the various formations and localities. Only
fine- and mediwm-~-grained sandstones were analysed because
coarser varieties tend to be enriched in chert and lithic fragments,
and finer ones enriched in quartz. The analyseci proportions of
each component are given in Table IIl according to the member
from which the samples were derived. Only samples from the base
(Cuesta Creek Member) of the Tent Island Forma;.lon were analysed, .
because it is otherwise generally lacking in sandstone.

Differences in proportions of main constituents of sandstones
among the formations are subtle, and vary according to locality as
well, Although a given formation may display considerable variation
in composition from place to place, compositicnal cha.nge.s from the
base to the top of the group tend to be similar ia all localities. Also,
certain accessory materials, such as detrital carbonate, appear in
limited parts of the section. These trends are useful in identifying

stratigraphic units in the subsurface where fossil control is imprecise

or unavailable.
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0f the ..cin constitrents, zooxtsn, -otcerivwg felde--», znd

ged’ tentr- lus nmetisornhic rock fxenents dissloy relotively

constont pro_ortions in srudstones thro-ghout the Succession, The

avergge enotnt of cuertz in the serticulcte fraction is 429, of
cotassiun feldsper 3%, =nd of rock fregments 15%. The particle
ty_es exhibiting vericble proportiors emong the severzl strati-

graphic menbers ecre chert, volcomic rock frocments, cnd -lapio-~

clece, <hese comjonertes ere thus tle iost useful in differenti-

eting strctigresnic units and studying esresl composition trends.

Chert is greztest in cbunderce in the Cueste Creek send-

stones, vhere it evereges 34i:. It is considersbly lover in

[o]

gburndence in the bessal sendstone end liinisticoor members of the
overlying .loose Chzunel Formation, where it evercges 21 end 205
resgectively. lowsver, it rises sligztly in sbundcnce in th
younger Aklek rezressive phese, where it svercres 24, in six sen-
ples, ZRBecause of the relatively constent nrorortion of cucrtsz,

the guartz/ﬁhert retio veries neinly due to chenges in chert

content., The ratio evergges 1.3 in value in the Cuesta Creek

ienber, rises to 2.3 and 2.6 in the Few
Loose Chzunel Formetion, then falls back to en averzge of 1.4

in the iklak lezber (Fig. 26). This trend is fer wmore pronounced
in individueal sections, such as at Aklek Creek, where the quartz/

chert retio iucrecses to & reximum of 5.5 fowords the top of

/o

the (dinisticoog Lleiber, then decreases sherply. in the overlying

Akle) Ilember to 0.8,

Flegloclese sbuncences very roughly inverszely to chert
contents from one meaber to the next. Thct is, in the Cuesta
Creek ileaber for exan;le, where chert is reletively ebundent,
Plcgioclase is redatively rare (evercge cmount: 25). In the
eastern outcrop eres the Cuesta Creek ile-ber is dgleted in
both tses of feldspar (sversge total feldsper content: 1.65).
Peldspars, end in particular plegioclase, increcse %o = naxinun
proportién in the deseli—ceondstome—srd—imetots S=menroe £

o of the Reirdeer Format:.
the looze Chermel Formetion, In the Aklek :embe;(plagioclgse .

is a vcry ninor component (evercge smount: %)y as it is in

of the Teat Island rmati
the Cuesta Creék L:eznbe:y. ’ = &

The amount of volcenic roclk ircgments veries in & siniler

- wey to that of 2lagioclese, suggesting that either the o were

derived from comrion sources, or they were degrzded durirg sedi-
nent transport in sinmilar weys. Volcanic detrjtus is rorect

in tie Cuesta Creek Lember, exceat for its occurrences. in the
western coastel plein, end grestest in the baszl sanastone nen-

ber of the lioose Chammel Formation (everzge smount: 7%).
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Zeczuse of their inverse relctionship, the nronortions o
volcznic rock fragmenqb§ plus plesioclzse (V + P in Table III)
versus those of chert cen be used to enhznce »etrogrophic

warious sandsfone
differences eznd trends =arong thg(members —the—Dteh=24

Gmesz (Fig. 27). The evercge value of the ratio V + P//Ehert
is 0.\7. in sziples of the Cueste Creek ilember, 0.70 in ihe
tascl sgcndstone arnd linisticoog nebers of the loose Chon-el,
end only 0.18" in the ililak ilerber., The t-statistic, which
compzres the neens and stzndard devictions of +two separate
semple~groups end tests them for equality wes aprlied to
raetio-vclues of the Aklek ilember versus those of the lower
Loose Crzeznnel, znd the teét indicétes thet resl differences
ig the velues of this retio indeed exist at t he 95% confidence
level. . ~ )

lLoteble veriations of a given com;é}nt occur anong different

sections or loccelities 2lso, These verietions are also doni-

neznt auong chert, plegioclase, and volcanic rock §ragnentsx(Table ).

The combined zmounts of volcanics ;lus plegioclece in sandstones
of tie Bagle Creek zrea ere zbout iwice cs greet as those of’
the 2ig fish River arez, and three tines es-g@greater than

those in the loose Czzrnel of the Zllice 0-14 well., Tiese meorked
srezl ¢iffe-ences in conzosition must, partly be a result of

locel derivetion of clastic nctericls.
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Tent Tslond Porniction, Cuccto Creelr lle-ber:

(i) bhigh chert content; over-cll =zvercge: 45,
(1i) wvery low feldsper content in ecstern outcrop areaz;
aversge: 20,
(iii) wvery rare volecanic rock frzsizents in ecstern creo
( <25), but cozion in Deep Creek arez (15)5).
(iv) 1low vclues for ratics of quartz/ﬁhert: 1.3, feldspag/

fbck fregnents: 0,07, and V+Q/éhert:0.l7 o

i:00zse Chzrnel ZForiction

Beszl s~néstone menber:

(i) 1low ckert content; over-zll sverage: 21%.
"(i1) high felédspear content.(generally'>5%), olrricclese
perticularly enriched (everzge: 5%).
(iii) hich volcsric rcck freiuents comtent; over-all
averzge: T5.
(iv) hizh velues for rctios of quartg/ﬁhért: 2.3,
feldspa;/éocé fragmenté: 0.25, end V+£/6hert: 0.70 .

Linisticoor llenber:

(1) siniler petrozrephic cherccteristics to basel sand-
stone menber; feldsror generclly less cbundant,
(1i) presence of ninor clestic carbonate a choracteristic

in esstern ares and I1.0.B. Ellice 0-14 borehole.

/3

Rein deer Formation
Aldl sk e ber:
SEECHE G Dems

(i) high chert content (exceeds 245 cenerclly),
(i1) very low plszioclese content (generelly 27 or less).
(iii) low values of retios, but not so low as those of Cuests
Creek ilember; qucrtz fhert: 1.4, feldspaq/&ock fragments:

0.10, V<P faers: 0.8,
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Stretigre-hic Correlétions . . h

s G
Togel Jomeaslesions LocAL CORRELATION Is regarded as a réasonable first approximation for gross correlations,

Due to a lack of regioral merker beds end the 1ocalize§ and becomes increasingly reliable as more independent paleontological
L

. 24 3 lithostratigravhic correl&iions NEEETR o d y
ature of deltzic sedimentetion t
; end of gross nature.
of surface and subsurfzce sections ere difficult. Pzaleonto-

Correlations in the Big Fish River-Eagle Creek areas
s ious Micro- ) \—g____&g\_
n lating is restricted to ver
logical control for corre

“From the type section on Bxg Fish-River to nearby creeks towards

. i i z ~fized to the upper
s fossil groups and plent fossils, waich ere cor the southeast and northwest correlations can be made by almost direct

PO 3 d here
pert of the group. llany of the correlations presente tracing of markers and larger stratigraphic units. The Eagle Creek sec~

(Fig.28) =re tentative and subject to revision as deteiled tion, which is in a different structural element from the above, contains
micropzleontological studies are conducted and their results faults and is pieced together and correlated with the type section on the
brought to bear on the problem of correlating. basis of thickness and lithologic similaritles bf individual formations and

3

2 rr i fossil assembla es.
The types of data used to +==e the correlations include, g
e Iyp }

.in the epproxizate erder of decreasing reliablity: Type area to the I.Q.E. Blow Rivér borehole

Similar " 3 o ¥
53 K’mflossil essemblzges and disgnostic species; _— The Upper Cretaceous age of the uppermost 4,000 feet of the

: iariti 1.0.E. Blow River YT E-47 borehole was not recognized until ¢ tivel
(ii) 1lithologic markers and petrographic peculiarities F - ) o i d
. : . . znd recently, when T P. Chamney quickly examined foraminiferal remains
in association with homotaxial stratigrephic seguences; &n :

A s from well-cuttings over this interval, There are no hints of such an age
(11i) geologicel zge assigniments besed on different fossil
from the poorly .exposed surface geology near the wellsite, which is located
groups. ithin a wide belt of deformed, lafe Louer Cootae litic sediments. Sampl
. within 2 w e elormed, geserallsyddbian, pelitic se ments. Samples
ncept that the thick marine ;
luch reliance is placed on the co from the depth—mterval 1,700 to 1, 800 feet contam mxcrofosstls typical of
: : ai £ generally .
: regional trensgre: sions e
shele formetions represent reg thick elluvial the "Cyclammina" sp. 1A assemblage zone which occurs in the Tent Island
!coarse{etesvie units

* contemporaneous over large ereas, and that A ‘ Format.xon. The sandstones present above'the 1, 350~foot depth are probably

s over : ‘
represent intervels when uplands were shedding off debri Moose Ghannel Formation, and thogs from about 3,100 to 3,370 feet belong

large areess Hence, the homotaxiezlity of siratigraphic secuences
=3 - .
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to the Cuesta Creek Member. The shales immediately below but above

the angular discontinuity (as established from dipmeter logs) at 3,990

feet are tentatively assigned to the Boundary Creek Formation. Microfaunal
remains below this horizon, interpreted to be an angular unconformity,

suggest 2 Lower Cretaceous, mainly Albian age. .

Type area to Deep Creek area

The correlation of the members present in the Deep Creek area with
those of the type Fish River Group are tentative, being based primarily on
the homotaxiality of the two successions. The two outcrop areas are discon-

Lowar Crefaceous
tinuous, being separated by a north-trending zone of deformed #dbian shales.
In both areas the group has a fluviatile conglomerate and coarse sandstone
unit (Cuesta Creek Member) at its base, characteristically only locally pre-

served, overlain by a thick mudstone unit identified in both areas as the Tent

Island Formation. It appears to be considerably thicker in the western outcrop

appear to be Senonian in age
area, where Foraminifera sas-range-c: int M(Chamney,

internal report on collections by D.K.Narn's)
Pate Rept—i=Mes=TPCI872). Hence, the basal conglomerate may be

Poteont—Rept—i=)]

older in the Deep Creek area than in the type area, and may even be of quite
different ages from one occurrence to the next.

A dominantly sandstone formation occurs above the Tent Island
Formation, homotaxial with the Moose Channel Formation. An intermediate
mudstone unit is similar in lithology and thickness to the Ministicoog Member
on Big Fish River, and is overlain by another sandstone unit tentatively corre=-

lated with the Aklak Member. Coaly material collected by D. K. Norris from

ol [

Channe! Formalion .
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an outcrop believed to be near the contact of the two upper units yielded

pollen of Maastrichtian or possibly Paleocene age (Brideaux, Paleont. Rept.

. rocks near this contacd”
KG6-WWB-1971), which agrces with palynologliedl datings of the=Moose-Channad

n the
Formation-in-its type arca.

Type area to 1.0.E. Ellice O-14 borehole

is correlated between the type
area and the I.O.E. Ellice O-14 borehole with greater confidence than the :Il:wﬁe‘r
part. The Aklak Member consists of similar uonémarine rocks in both sections,
and, according to Brideaux (Paleont. Rept. WWB-2.-1972), contains nearly iden-
tical pollen assemblages (cf. GSC loc. C-11299 with C-12661). The underlying
Ministicoog mudstone is similar in thickness and lithology in both sections, and
contains sandstone with sr;lall amounts of carbonate detritus. The basal member
of the Moose Channel Formation is much shalier in the Ellice O-14 well than at
the type section, but contains sandstone with relatively high amounts of feldspar
suspecled
as at the type section, The/\basal contact with the Tent Island Formation is gra-
dational and obscured by faulting, consisting of a coarsening-upwards sequence
stmilar to that observed at the type section (Fig. 16). This cycle may, however;

be underlain by more cycles with sufficient aremaceaus beds fo justify plaament th the
Moose Channel Formation.

Type area and Ellice well to Reindeer D-27 borehole

Because the biostratigraphy of the B,A.-Shell-I,O.E. Reindeer D-27
borehole has been published (Chamney, 1971, 1973), it seems.appropria.te to
attempt to relate that work to the present study. The correlations presented in
Fig. 28 aré¢ based on the similarities of micrc‘)faunal asseml'wlages between the

Reindeer D-27 well and surface sections of the type area of the Fish River Group,



"y

especially at the level of the Tent Island Formation. Chamney (1972) reported
that his "Cyclammina' sp. 1A foraminiferal assemblage zone (Division 11) of

the Reindeer D-27 borehole also oceurs in the lower condensed section on

' Little Fish Creek (Cache Creek). Ages assigned by him to the overlying divi-
sions up to a depth of 4,740 feet in the Reindeer D-27 well, where he depicts a
major unconformity, correspond with those of the type Moose Channel Formation.
In this study the unconformity is placed lower in the section at a depth of 4,990
feet, on the basis of dipmeter logs which show an abrupt change in bedding atti-
tude at 1.:his level. A conglomeratic unit occurs directly above this discontinuity,
lending support to the concept of an angular unconformity, and agreeing in litho-
logic character with deposits above this level. Above the unconformity the poorly
dated conglomerates and sandstones are apparently younger than the type Aklak
Member, and are probably correlative with the Reindeer Formation of the nearby
Caribou Hills, which contains a Paleocene microflora (Brideaux, Paleont. Rept.
K5-WWB-19872).

A discrepancy in age assignments based on micropaleontological research
by various workers exists in the lower half of the Reindeer D~27 borehole (various
personal communications). Considerably.younger ages are attributed by some
to the thick shale formation in the interval between 7,000 and 11,000 feet, as
evidenced by the published work on Foraminifera by Petracca (1972). He assigned
an Eocene to Oligocene age to cuttings from depths between 9,000 and 10, 000 feet,
and core-samples between 9,573 and 9, 598 feet. This discrepancy is discussed
by Chamney (1973b, p. 177), and until such time as the specialists have resolved

their differences, the correlations shown here (Figure 28) are based on Chamney's

s "9

extensive micropaleontological work on the Reindeer D-27 well and the

v
.

consistent lithostratigraphic framework which supports these correlations.

REGIONAL CORRELATIONS

Correlations of Late Cretaceous and Early Tertiary stratigraphic
units in northern Yukon Territory and northwestern District of Mackenzie
were discussed by Mountjoy (1967), and were slightly modified and tabu-
lated in "Geology and Economic Minerals of Canada” {Douglas, 1970,
Chart Iy, Further modifications to these correlations are necessary in
the light of recent paleontological research (Table V) and are discussed

below according to geologic province.
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) Lorth-central Yukon Territory

In 3egle ilein the lower chale :uesber of the Zegle Ilain

Pormetion rznges up into the Campanisn Stege sccording to Chamney
(1971b), who examined microfauna in cuttings from the Soc. Liob.-

W.ldn, lioler YT P-34 borehole, and hence it is correletive with

the Pent Island Formetion of the Fish River Group.

Beceuse at
least 2,500 feet of szndstone and shele of the Eagle Plein For-
nation lie abov;e the spud-in stretigrashic le;rel of the illoler
P-34 well to the west of it, the formation probably ranges zs
young as neastrichtian end is equivalent to the lloose Channel

Pormation. * :

Southwest of Ezgle Plein in western Ogilvie lLiountzins is
the ionster Formetion which was assigned a lzte Upper Cretzceous
age by lLiountjoy (1°67) on the besis of leef fos51 identifiec
by W. A, Bell. Green (1972) described a new sectio_n of this-
unit end submitted new fossil plent collections to F. I, Hueber
for identification, but no further p?ecizsion in 2ge determi-
nations was possibleyfrom these., The writer has meazsured two
sections of this formetion and submitted meterial to 7, Bridesuxz
for palynoloéical analysis, but the samples proved to be barren.
Hence, the lionster Formation, and similar strata westward in
Alesks (Liertie; 1937), are generslly equivalent in zge to the

Fish River Group end the upper pert of the Bagle Plzin Formation,
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The DO}H)el} :’Il}‘:le E()I'.I}atl()n of E()] et Plunme Basin was thF
n
il P g ot 1 gi al r rc Y S n ivas
Subaect of deta ed al 0410, c esea h b Rouse and Sr Vv tava

V il < i e of
(‘19 ] 2) Tho documented the ilazstrichtien to raleocene ag
. ? ¢ &

- n i ° inter-
thi largely nor~-merine formetion. Their palececological inter
i3 2 n

i fat-ez relevant fo
’ eletions are usefm:
end regionel corr
pretations
the correlative Fish River Group.
e Iorzen Wells-Crest 2ecr Tlein erezs

i gtion
The non~narine, uzper pert of the Little Bear Form

at its bype section on the foreland flan.k of Ilackenzie Iountains

nesr i.0Irme v y d e a e rich have been
n ells. hes ielde poll Il Ssehblag 8 vl

el i
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dated as Co ftnien to possibly earily Izastrichtizn (Zricecus:, 13971),

These teceadloreg necesaiteted redice) revisions to tnhe stroti-
£rc_hic correlitiong rrevioucly cttrivuted 4o .the Little Pecy

and overlying Zest Pork Formations (e.g. see Yoreth, in Aitken eng
Coolk, in ~regs). Recent unnublisheq Tesearch by Bridesuz (Trle-
ont, Rest, 5 e 1973) s:ows that the tipe section of tje East

Fork Pormotion ig Ca panian in aze, end ths zefizl, merine

fecies of the Little Bear Portion ccnteing Sentonicn leronloni-

toric fossils, Eence, the upner pext of the Little Zear Formietion

is correlative with the 2ourdary Creek Jormetion, cpg tle Zest

LES
Fork For..;:tion, ihich zey lie treonforzsbly above the Little”

Eear (C,J. Yorath, versonsl comun, ),ig equivalent to the Tent

Islang Pormiation.

Cther outcups in tiais region have yieldecd rounger .icroflorsl

klak Member
cesebleges siniler to tilcse of the *4_“ Soes :w%‘ﬁﬁ%w.

These include oine of lzte Jleestrichtion to ezxly Paleocene cse

on FPolice Islimng in t_he lackenzie River (GSC 1oec. C-~16339 to
C-16392, Faleont, Regt, K7 TR 1872), end =2 siniler deted ecsgemb—

lage froa Grizzly Resr wountein on the west side of Grezt Beer Lzke

(6SC loc. 0-4301, reported 1n Belkwill, 1971, p.22),

e
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Ye) indsrson-Zorton Flrins

The "Fele Shele Zone" (lLiason River Foraition of Yorasth, of

£le, iz rress) of .nderson and Zorton _liins is teniatively

déved cs'1- o.2tniicn in cge from siorse alcxcfounz recovered
,

by ¢ 2elkwill, 1970). Thus the Pzle Shzle

is e with the Tent Islund Formeticn.

The "2ituminous Shele Zone" (Smoking Hills Jor.ction ef, ibid

of Yorsth, et zl., in :recs) consists of black sisle with beds

.I'o

of jerosite 224 hexztite sinmilar to the Poundexry Creek Tornciion,
‘eltbhough t he latier is perhens not so bituminous., The correlation
of these units is documented by the similzrity of ..icrofossil

residues (Chemmey, 1972), inc""ing rzdiolarians, foraninifers,

fish sceles end vertebrate bones found in both units.

Arctic Islonds

s
™=

According to Plauchut (1971) the shzly Kenguk Formction is

P

Sentozizn t o lzastrichtisn in sge and is preserved over a large
pert of the Sverdrup Zesin, including Ranks Islend, licropsleon-
tolozicel work on samples from recently drilled twells on Banks
Islerd by V.V. Sliter indicet es & time-range of Cenomanian to
Cepenien for the Kenguk (in 1iell, 1574). TFelynologiceal studies
of the same unit in the E1f gt gl. Storkerson Bay A-15 borehole
by W.S. Hopkins sugzest en age more restricted to the Senonian

K- 10-WSH - 1973
(Pzleont. Rent. q~8=§;=%©:3§=i9$§). In either case the Kanguk is

correletive with the Zoundory Creek and Tent® Islarnd Foractions.

124

It s l;\f'u-cshr'aj to nofe the

similapit in
Y In 2ge and 11t tholog¥, ircluainr thHe peculics

1974
uiall M ) betr ‘een te

t Tent Isleng Formation of northern Yukon

r cone-in~
cone limestone beds (4. D

Kenguk ozd the eguivalen

The Eurek
eka Sound P mation, a largely Ereneceous, non b
s non-merine
unit vhich :
overlies the Kenguk in much of the Argtic Islends
sl I}

is generelly Eerly Tertiery in age (P

fore corrz/ahve w:fh the )3nlc¢r F mmf,o,‘

................ D.  Eouevems {n Places

auchut, 1S71), zng there-
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(K., Belkwill, vers. com~un,), the Zureks Sound extends down

into the llrastrichtien Stsge (V. S. Hopkins, Faleont. Rept, K-

22-0SE=1972). Thus, its oldest members cre jrobobly ecuivelent
Maoswbion v . o N

in eze to the Aklek Texwmadieon—of the -Rendeer Formation :. Future

deteiled studies of the Zureka Sound mey revesl sever a complex

tectonic~sedimentary history (K. Roy, pers. comamun.), similex

to the stratigreshic record of the apser Fish River CGroup znd

overlyirg Reindeer Formation.

& - .
TEQ Llzsks Torth Slo-e

Plant fossils were cubmitted to C. J. Smiley, Urniversity
of Idzho, wio has hed cornsidercble experierce with the llesozoic
stratigrephy of northern Aleske (Smiley, 1667, 19692, 19691).
Cormerting on the similerities of florules bet-een the upper
Tisk River Group srd those of X northern Al%ka, he szid #n

a-wribtes-wezew»t (Faleont. Rept. lisec. 1-0J3-1972):

", ..the Joose Chennel Formetion [EPe< seexs definitely

to correlste with the Kogosukruk Topgue of the ron-marine
Frince Creek Formztion in northern Alaska, cnd most likely
with the lower part of the tongue thet interbeds with the
zarine Sentirel Eill ilember of the Schrader Eluif For=-
mation." .

Thus, tte marine Tent Islznd Formetion which underlies the non-
marire deposits fron which the above florules were collected

probzbly correlates with the marine Schrader Eluff Formstion

of northern Alcska, which is dated as Santonien~Campanian in
age. This correlation is confirmed by the similerity of fora-
miniferzl assemblages (T. F. Chamney, Paleont. Rept. 17Gen~TPC-

72) in the two forustions.

These regional stratigraphic correlations reveal & marked
sizilerity in the stratigrephic sequence of lititologic units
in northern llorth America. The upper Sartonien and Cempenien
Stages are represented by a widespread ebrine treonsgression
over this region, wiich resulted in thick déposits of grey
mudstone with minor limestone and siltstone (Tent Island, Schrader
Bluff, Kanguk, etc. g;rmations). By contrest, llezastrichtian time’
is noteble for regressive, non-marine sedimentstion, reflecting
Laramide tectonic zctivity with eassod eted gplifted terraing in
northern Alaske, northern and cehtral Yukon, the Arctic Islands,

and northern Llackenzie ilruntains,

O
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Provensznce and FPaleoreorronhy

Severzl indepencent sources of inforaation havé beering
on the nature end locetion of source-zress, the directions of
dispersal of detritus, and the main pcleogeograjhic elements
&t varicus insiznts in tizme. These dzta include minerzlogy of
detritus, a2ges of recycled pollen and snores, clastic grain-
size trends, paleocurrent mezsurements from sedinmentary siruc-
tures, and facles trends. An = integration of these features,
plus a knowvledge of regiorel strztigrephic end tectonic fea-~

tures, provide an overzll geologic framework in which to view

.
s

the Fish kRiver Group.

-

Cozzeosition end Cri-ins of Clsstic Detrivus

As previcusly discussed uxnder the section on sandstone
and Rendeer Formaltion
the zrenites of the Fish liver Group[%ontain zbun-

petrogreph

&

dant cuartz, chert, cnd vericus sedimentery, metamorphic, znd
volcenic lithoclasis., These components directly reflect the
diverse lithologies of the source~aress, Conglomerates of the
Seguence o
g2eua tend to be far more enricred in chert then the sandstones,
and, &s suggested by D. K. Horris (1971), indicete derivetion

: d
from "uplifted Neruokpuk and Roek River terranes?, The abun-
dance of chert in Lower Paleozoic strata in Barn liountains is

clearly depicted in a cross-sectionzal diegram by Lenz a::d Perry

(1972). As well, the Czrboniferous Lisburne Croup contains

much chert and cherty carbonate rock (Bamber end aterhouse, 1971)

in Berin snd British Liountains., Green chert fragments, eesily

Devorian

nistaken for glcuconite, can be traced to Fevwoloule outcrops@wﬂ“JqﬁD

like those southeest of E;nnet Lzke,

Schistose and metaquarizite fregments were probebly derived
from metemorphic terraenes of the FHeruokpuk Formction such as
thet of British ilountains, znd from deformed Lower Faleozoic
steate in Barn ilounteins.

The feldsper contents of the szndstones generally very
in provortion to the abundances of igneous rock fregments, 2
relationship that suggests the feldspers BEZ%aerived Ewen diTect-
ly from igneous rocks. In perticulzr, plegioclase feldsper is
typically common where volcanic lithoclasts are zbundent, and

potesh feldspar is high were granitic phenoclasis occur in

agsocicted conglonerates. The latter phenomenon is especielly

% basal 8-" Fish Rivee
true for theAKoose Channel Formetion et &we—%ree—eeesion. Hence,

plagioclase was probably derived mainly from igneous terranes
rich in voleanic rocxs, and potash feldsper was derived mainly
from exposed grenitic stocks. In support of this it should be

: =5 welf as
noted that older sandsiones &nd cerbonate rocksy dneluvdizg mele-
morphosed varietiesy in the surrounding region contein very

little feldspar, thereby precluding these rocks es major sources

of feldspar.



27
¥

The origin of these igneous rock fragments and-?e'ldspars is
somewhat of a mystery because of the remoteness, scgréi_ty, and diminutive
sizes of igneous terranes exposed today. Speculating c’n the origin of
andesitic phenoclasts in Moose Channel conglomerates, Norris (1970)
suggested they were derived from Alaska. In the Brooks Range of northern
Alaska, immediately west of the Canadian border, the Neruokpuk Formation
contains volcanic rocks (Dutro, et al., 1972), and bas:;lt, gabbro and quartz
diorite dated as Jurassic in age occur in the Porcupine River area in eastern
Alaska (Imlay and Detterman, 1973).

Norris (1972) indicates the existence of volc.am'.cs in the Cambrian
Neruokpuk of British Mountains, but other occurrences of voleanics in nor-
thern Yukon are rare; Dyke (1972) noted some in the Proterozoic section
in the White Mountains of the northern Richardson Range. 8~

The distribution of volcanic detritus and feldspars by area and
stratigraphic level in the Fish River Group is insm:ctive for determining
source-areas. These materials are relatively common. in ':he basal part
of the group (Cuesta Creek Member) in the western outcrop-area, but are
rare in the Big Fish River area at similar stratigraphic levels. This
distribution suggests detritus was derived f;:om the volcani¢ rocks of the
Brooks Range, and deposited in the Deep Creek area.; but did not reach the
area farther east. A reversal in abundances occurs, however, in the
basal and medial Moose Channel Formation, in wh.ich volcanics and feld~

spars are much more common in the eastern outcrop area and in the

Ellice .0-1'4 borehole than in the westet‘p outcrop area. The proportion
of volcanjes plus plagioclase in analysed sa‘mdstones-of the Moose Channel
Fo;'matib;l reaches a maximum of 38% in a sample from Big Fish River,
but is on the average most abundax;t at Eagle Creek (Lable IV) in all
three men;.xiaers. Strangely enoughz sandstones analysed from the type
Aklak Meﬁ;ber on Aklak C?eek are fmpoverished in volcanic lithoclasts
(approxix;}ately 1%) relative to the h:mounts in similar rocks from Eagle
Creek (37;;). and the Ellice O-14 boréhole (7%). The erratic distribution
of volecanie lithoclasts among c%eiy spaced localities indicates very poor
blez}dlng of;detritus by the drainage system, ax.1d suggests a closer source
of detritus%chan the Brooks Range. 'Also, the higher amounts of volcanic
detritue; in :the upper Fish River Grpup in tt.xe Delta area suggests the
presence o% a large volcanic terrane not too far away. This terrane is
not presently evident, and requireé speculation regarding its location.
One possibility is that thé volcanics are no.w totally eroded away, but at

one time may have been associated ‘with gr'anitic stocks such as those
N e

of Barn Mountains. Another possibility is that the volcanics were de-

rived fro_m presently submerged rocks beneath the Beaufort Sea, or

from presently mantled outcrops on the lower coastal plain.
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Grain-Size Trgnds
° As & guiding principle it cen be zssumed thst the nean size
end largest size of clastic fragments decrease dovmstream fron
treir bint of derivation due to the action of abresion and
f?ecturing during trensport (Stermberg, 1374). The meximun
diezeters of the lergest phenoclasts were measured in the field
at nost localities in order to aid in the determinetion of
paleodispersal trends. i :

The besal unit, the Cuesta Creek lember of the Tent Islecnd
Formztion, contains the largest phenoclasts on the average =s
well es the very lergest in perticular, A boulder of chert,
arenite, one meter in lergest dimension, was observed mx zbove
the unconforzity on Hornet Creek, cnd on Trail Hiver blocks of
sanasicne uy Vo 3 meters on a side ere present., Clests this
size nust bve very closze to their scurces, jerheps in the order
of only & few niles,

A z2p showing mexinum pexn phenoclast sizes (Pig. 29) in-
diceztes & general norihwerd trend of %ining of fr;gments in the
erea ezst of Blow River, This trend is interrupted by mejor
projections of ver; cozrse meterial on Hornet and Eegle Creeks,

suzgesting that trensport energy was concentrated here probzbly

z8 & streen channel directed towerds the northeast. Méximum gizes

decreese rzpidly fto the northwest and indicate slack-water

conditions near a shoreline close to the mouth of present-day Rapid
Creek.

A similar map with more control pofnt§ can be drawn for the
basal sandstone member of the Moose Channel Formation in the eastern
outcrop area (Fig. 30). In this case there is a fairly regular north-
and northeastward decrease in the maximum diameters of phenoclasts,
ranging fror.n a maximum of 300 mm at Little Fish Creek (Cache Creek),
to a minimum of 40 mm in the Ellice O-14 borehole. This trend closely

parallels the dispersal directions indicated by measurements of current-

formed structures. The maximum value (110 mm) observed from the

‘Deep Creek outcrop area suggests that this site is not so close to the

source-area as the entire eastern outcrop area, although other factors,
such as relgtive relief in the source-areas, could also account for
these differences.

Too few data points are available to plot maps for the Tent
Island Formation and Ministicoog and Aklak Members efthe-Mdcose
-Chennel-Bermationr. However, the maximum sizes observed in the
Aklak Member on Aklak Creek and Eagle Creek (300 mm and 400 mm,

) Moose Channel
respectively) greatly exceed the respective values of the olderbasalr
W. This, as well as the highly nonsmarine character

E
Moose Chapnel &
of the Aklak compared to the w&eﬁe, suggests the source-

area of the Aklak was closer to the present outcrops than that of the

134
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Aces cf llecrdled liicrofoscils

. Pelynological saaples from vericuc loczlities end sirati-~
and Reindecr Formalion
graphic levels in the Fich River Group[have comonly ;%iﬂded
ebundant recgeled pollen end spores (. V. Brideaux, internsl

gept.'s). This meterial is useful in determiring the provenance

of clastic detritus because it cen be accurztely deted, All

o Sguence 1
€ ¢ the g¥ess contein zbout the same asseblage of
recycled pealynomorphs, the douinant ones being Lower Cretaceous
forms. Lesc common are Lower Paleozoic, Cerboniferous, Permian
end Trisssic spores, Sedimentary rocks of these ages outcrop
" ttoday in nortnern Richardson Liountains, Bern lountains and
Porcuzine Tlzteau. Trisssic rocks are restricted to norther;
Barn lountains and eastern British ilounteins (iiouztjoy, 1967),
and possibly eastern Richesrdson Liounteins (Jeletzky, 1567).
and Reindeer Formation

Hence, detritus n® in the Fish River Groug(must have been de-

rived froa some or sll of the zbove localities, as well as

) presed Fo He Seuthiest whera
ruch of th%(large areal pPesessay Lnrosing Lower Cretaceous

ar c.yau«/
strateé These ereas also include large tracts of Jurassic

outcrops, and it is puzzling why Juressic palynomorphs are

not recognized in the recycled zcsemblages. Possibly many of

cernot
the Jurassic pelynomorphs are long-renging verieties which kewe

be Udifferentizted fron
been-ireotuced-wisa the Lower Cretaceous forms,

Paleocurrent ..essurenents

Sedi.entzry structures used to determine paleocurrents
include cross-stratification, scour-sxes, ripple-marks, and
current lineations, The latter two provide only orientetions,
and indepentdent evidence is reguired to determine the directions
of paleocurrents, The 184 readings ere grouped into 17 steations,
each of which generelly includes readings from numerous different
beds scattered throughout an entire gg:ﬁ:iéc .

Directionzl dete recorded in the field were corrected for
sinple tectonic tilting by means of & stereonet, using the
method ‘explained by Potter a=d Pettijohn (18963). Corrected date
were grouped into 30~degree sectors. The percentsges of readings
f21ling into each sector were plotted as circular histograns
(Figures 27,32), Resultent vectors were calculated and plotted

s
on the meps only if the vector strencihyindiceted statisticel

gsignificance et a confidence level greater than 95% (Curray,
1956, Fig.f).

Paleocurrent measurements in the Cuesta Creek llember ere
concentrated in the eastern outcrop areaz (Fig.2%), where four
£id2 different stations show no single, consistent trend. At BS
Fish River climbing ripples indicate the general direction of
current flow which produced the meesured current lineztions was

north-northwest. At the other three stetions the paleocurrent
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distributions are bincdal, with modes diemetrically onposed. Such
distributions ere typiczl of strand-line and tidal flet deposits
(xlein, 1967) where wave- znd tide-genercted currents run both
towerds and awecy from the shore, From other dzta, such as
érain—size trends, it is reassoneble to assume thot the land
Vecadions

ley southwest of these stetions,

The dispersal pettern thus outlined by these few stetions
indicete ar interesting relationship to the present structural

. LY U)\; < I\
ernd outcrop trerds, -in 4=+ss the -2leocurrents at each station
ere roughly orthogzonal to the outcrop trends, This relationship
supports an hypothesis suggested to the vriter by J. S. Bell of
Shell Cerczds Linited, who believers that ensielim ctructurally
elevated =zrezs in the underlying Lower Cretaceous ezrd .older
rocks mey have been topographicelly high during Upper Cretaceous
sedinentetion, and thet folds in the lattexr secuence developed
along nuch the same lines as did the underlyirg folds. Thus,
disperszl directioxzs in the basel Fish River Group would natu-
rally be perperndiculer to the flanks of structural highs in i
the underlying rocks.
basal .
In theAIoose Chennel Formetion pzleocurrent trends ere

less well defired, nartly because of the higher varience in

dirvectionel velues =t esch ststion. In the eastern outcrop

o
PJ‘.&‘WJ

area the dominanﬁ(trends aupear to be in en easterly direction
(Pig, 32), =

dqes~not rerait-mieirsosfidens s tu-asirtistieotserne, If

the cross-bedding dip-directions of sll four stations sre grouped
(69 readings) the resultant vector gives a direction of S$83¢,
with a #9755 chence that this value is not due to ranXom causes,

) malio
A collecticn of readings from the loose Chennel f?? lia

+ieses—cnaivions in the Deep Creek arez indiceies strongly e
northvestwerd dipping paleoslope., The inlier of suspected Usper
Cretaceous strata in Blow River valley provided peleocurrent
orientations aligned roughly north-south.

Memben
Paleocurrent directions in the liinisiicoog —ew=ssic

&re

highly veriable in both the western and eastern outerco areasﬂﬁj_ng

typical of sediments dispersed in shellow merine weters (Kiein,

1567; Dott end Roshardt, 1972). tne tidelite facies on Zegle
Creek shows consistent north-northeast to scuth-souihrest
peleocurrent oriertations, e&s well zs northezsi-deirecteé cur-
rent ripples. These orientations are consistent with facies
trends in the mexber, in which tidzl flat sedinents érade la-
terslly towerds the north snd esst into & shallow.neriiic-zone

nud facies, es expressed on lower IZegle Creek, Aklak Creelk,

and Big Fish River.
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The Aklck llenber ot Aklck Creek shows en essentizlly uni-
aodal prlcocurrent poitern from 15 crocs-bedding dipe hose
resultent vector points at i_g_r_t_lr;_so_o:_eﬂ. A few miles west
on Zegle Cregk the highly sendy Aklek contains cross-beds
directed ezsterly, ripple-warks oriented northeast-soutlvvest:,

and scour-cxes Girected towerds the soutiesst,



Paleo~eonranhic Sumicry

Dispersel trends end the petrography of clastic particles
indicate tlet in general the source of sediment and heads of
disperzezl systens lay ;: the west and south of the present coas-
tel plain, and that receiving besins for sedimentation lay be-
neeth Yukon Coastzl Plain, Besufort Sea shelf, and Kackenzie

Delte. A ouick examinaticn of eny columner stratigraphic sec-

tion of the Pieh River Group, however, reveals that both large-

end shoreline position

end s:all-scele fluctusztions in sedimentery faciesl(occurred.
Large~-scele vertical stratigraphic chenges, from base to top
include: (1) ealluviation (Cuesta Creek ilember), (2) marine
inundation (Tent Islend Formetion), (3) deltaic and glluvial

LQSJ "“Mb"':

progredetion {(locse Crennel Formation), (4) marine inundation
a3
Mimbor, |

(ilinisticoog mez=eiisn), (5) deltaic and alluvial progradation
Memben. , Reindeer Formation .
(Aklek = ] s). At a single location these vacillations are

manifested to varging degrees, end small-scale reversels are

typicel withirg the lerge-sckale trends, This type of cyclicity
Conctivid 1 Frms ef

is cormonly weferzeé-to transgressive end regressive phases of

sedimentation with respect to mevements shifts in shoreline

position. That is, during the merine inundation represented by

tece Tent Island Formetion for example, the shorelgine trans—

gressed lendwerd and wes probably stationed well into the upland

areas, Subsequently, during progradation and upbuilding of

et e

coarse clastic wedges, the shoreline necessarily'fegréséed
séaward, and wes loceted somewhere near the present coezstline
or farther north., During the regressive phases a coastcl
plein sedimentary = wedge became established which could be
considered ancestral to the present-day Yukon Coasstal Plain.
Pezleodispersal trends show clegrly thet the Tich River

Group wes not detosited fmom a oroto~ilaclkenzie River, Rether,

the locelly derived detritus and eastwerdly directed paleocurrents
indicate the existence of a highlend which formed = drainsge
divide between the coastal plain area and Esgle Plein to the

physiography
present

south, similer to . éhe presence of
a south-bounding highland together with eastwérd dispersel
suggests the existence of a major eastwerd-flowing river which
headed in Brooks Range, and foll;wed structurally controlled
topograchic alignments. The norta-south structursl fen trend
in the lower Blow River arez may heve formed a northwerds
projecting topographic six salignt, which deflected the hypo-
thetical river northm onto the preéent Beaufort Sea shelf,
from whence it curved back towards lakkenzie Deita (Fig.32).
Variable paleocurrent directions in the Cuesta Creek ilember

support this possibility, at least at the commencement of

sedimentation of this sequencé.
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Deltaic sedinmentation and éhe loci of deposentres appear
t; heve been concentrated in the lower coastal plein and sub-
surface of the present ilackenzie Delta., Iilarine shale tonguxes
end deltic fzéies ere far more comon in the I1.0.E, Ellice 0-14
section then in any surface sections to the southwest., In the
eastern outcrop area during regressi@e episodes, shoreline
and coestal plain environments were nost common.

The Fish River Group, embrecing a mixture of non-merine,
transitional end merine sedimentary rocks composed of immeture,
recycled detritus, caabe interpreted os a molasse-like suite,
Thig is best appreciated when it is reviewed clong with thke
entire ilesozoic history of sedimentetion ani tectonics of the

 press
area (Young, ¥5%3). But even from a close viewpoint, certasin
features of the Fish River Gro.p sre surprisingly sizmilar to
enzlogous features in the Subalpine lioclesse of central Europe.
(pers. comrmn., F. B, Van Eouten). TFor example, the irmature
polymictic sandstones, lenticular conglomerates, and freshwater
carbonetes and coals zre all festures common to each series,
forning

Also the Tommergel —f the Lower lLlarine lLlolasse at the base of
of the Subalpine Liolasse is strikingly similer in lithology
and stratigrahic setting to the bluish grey, thin-bedded mud-

stones with calcereous interbeds comprising the Tent Island

Pormetion,

14y

STAYCT UL CTCICGY

The douinant structurel grein in Upner Cretaceous sirats
of Yulkon Cocstal Ilain is north-south, exuressed zlco in the
axisl trends of brocd, upright folds and in the sirikes of
high-angle normsl feults. Saeller srecs, meinly in the vicini-
ties of 2ip Mish aond Rabbege Rivirs, displey a2 ncrtheest-
southeast st"uéﬁral clignment. A sct of nowrminl Foults, but
no fold-cxes, etxike ezst-west to northeast-southrest, ond
streta within two miles of the Ceche Creek Uplift in the south-
east corner of the mgp—aree (Fige. 1) strike northessi-souikest,

perallel to the uplift.

The Poundary Creek Formation is comuonly comzlexly deformed,
but'displays fold exes cub-parsllel to the strmeiurszl greain
of underlying Albien strete =nd overlying Jish Xlver Croup.
Bedding dips in the Boundery Creek generslly exceed slizghtly
those of the overlying rocks, suggecting that tilting occurred

prior to Fish River Group sedimentation.
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Sirctz of the TFish River Group in the ncp-crec ond Deep Creel:
Syncline zre gently to moderctely tilted ond trcnsected b ¥
(Norris, 19722)

high-2zncle norael ault%’ ilountjoy (1967) cteted that the
iioose Chznnel Formation has a northmest-southenst cirke in
contreet to the north-couth structurzl grain of the Richerdso
Tounteins which border the mep-cres on the south. This is
lerzely true near Zig Fish River, but ferther west a north-

south strike sreveils, parailel with thet of underlrying strcta.

Cn Pig Pish River the strate dip northeest at low dips rongirg

g

from 3 to 7 cezr es. Cn 2ost other creek exposures in that éref,

rowever, dips are somevhat hijher in the renze of 10 to 25 de rees.
- /_\:(.oosc Channel and Peindeer

Cn Zezle Creek, S&sir—St=—en——Cwaun ~trata dip eastward at angles

ranging froz 25 to 50 degrees,

On the southwcet shore of Coe}ﬁine Leke a verticsl ved of Akhkk
conglozerate foras a pro.inent outeron, and cozl beds :ined acjzcent
to it are clso verticzlly oriented, This .rusuzl siructurzl
configurction is soseibly due to eithir drzz-folding edjecent a
najoxr foult, o roiction of e smell vedge caught between two foult
splays. In either cese, the lat-ral ex.ecat of the verticel becds
woulcC be quite linited,

L ]
Feldéing end tilting of strate of the TFish River Croup &ppears

to h.ve occurred szlong the sesi.e rotatior:l excs ce thet in the

Boundnn.y Cl‘u,’ﬁ Brwf
underlyirs Albien shalcs cnd Teddsc

by rrbe—giriston,  For

exa:ple, tke north-trgndin; cr.estz formed by the Cu ste Creeir ember

.

stries ir the sane oricnt tion o the unferlying Aldicn cnd youn e
shales, but ths dips of the Cucste Creek b.ds are only 10-15 degrees
eest wille the dips of the older rocis ranse between 35 to 6C derrees
ezst. Similcrly, in th Deep Creek Syncline the Tish Jiver Lroup
strota cosprise the youn: st rocke in the axiel pert of the fold

-]
and are 1ﬂcll:cd ot dips gemerally less then 257 to rorizentz :1 in tle

(=

axiel psrt of the Told. IHowever, derk grer ilbicn sheles which
underlic the Fis River Groun dip 40 to £0 dzsrees in the w slern

1imb of the syncline. The graduel descresse in Cip towrrde tie fold-

cylndrical
exis indicotes 2 eenesssmie tyse of folding durin- the fincl
/s o co-arial folding o an R nuksuntace of e
tectonic phice. contintute] Sl o He. northe , 7‘ Qonfinusus sys»-am/’/e: (W /)973
;’ 5/.

Jolding esbout north-south exes eppecrs b hive occurred
prior to most of the feulting, beczuse the folds ere truncited
in various ways, or cppear zs sinple moroclines between two
sub-parallel fculis, In the eastern cosstel slecin (Fig. 1)
the northeast-trending foulis are generally truncated by tx
north-trending feults, suggesting ;hat the letter ere the
qungesi features, The north side is generslly dovm-dropped
with reppect to the south block ccrose most of the northecst-
trending fezults, indicating a genetic reletionship to the simi-
lerly trending, feult-bounded Cache Creek Uplift (Torris, 1973).
Accordingly, this feeture must heve formed cftex the Tish 2iver

Group wes deposited, probebly in ecrly Tertiary tiae.
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in thot regicn.

snaceu feulie apd tighver folds, orizn
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ftults wrich o fset lorze blocks of Tieh

i i L1sic der rociis of the
stpeta £lso extend imto the .1l5icn end ol N

g nd iorise thez .ejor faults
1t morthern Richerdson louny +.inc and cosprise v SN

- G 1 yi
Fo-ever, the clder rocks contein ore ereswls chuy

znteé meinly slon; Rnor rih-south or

N = : -
suiwest axes, end vere probedly delorm d nrior vo

Coutacecun radimentalion.
~ - Thic

~lus the fact thet Fish

rts onlcp structurss in the glightly older sheles

River froud ¢
(1957‘D ‘h(fhuhh . .J.Mﬂz +o
es surgested by Tounticys indicete that . * . occurred ir A.ia—

Lete

zust hzve effected the

cause

Cretzceous tims. as well, & pogtdepositicnal vcctonic episoée

Uppern Crctacemias '
sedizente, end =iy have

a es nuch =ountzsinocus relief as the zerlier episode., The

. . I~ i
thiclr wefses o Zoccene and younger cozIse clestics in th:s subsurfzce

wely

3 o4

5 =2 = 3 inie " 1o,
of ‘zckenzie Dslis were probesdly derived fron such Leremide uplift

e

LCCHC IC C.CICGY

. and Reindeer Formation are their
. The Fish River Groug‘se isrortznt ccono:icclly becauss of $=9

robable
corl deposits cnd gstcaééai petrole. ;1 and naturcl as rescrves,
Tod . CoAL
Cozl sezus cre thin and rere in the besal eendstone .:ember of
the Loose Chzznel Fornztion but relatively thick end rnumerous in the
Alklak .le.ber, Coal was .:ined at .loose River .ine on the westemn
bank of .leckenzie Lelts froan ¢ verticelly irclined seriec of beds in

the Aklcl:, This .iine operscted successfully for mony resrz, suzllyin
for devmenlic acae i&./%?éuu( consn wodd /751 4~*$~'ﬂw4u~&-«mub

coal ve—Swsd-tuc elecivicsl-power slepb—as—miloil,

d‘LwLnu .

L3 o .
V’&L AL cré—coet—to & A LT

i = bl K- N ~

== ot

BT
oy Y

Cozl semples fro.. this mine subiitted to the lines Erocmeh oy 2.a.

Latovr for snely:tis vere classified as sub=hituninsus "4" to ki h

veletile "C" bitundinous [ reni, and cdeterz'ned to hove a calorific

velue of 11,080 2.7.U. per pound. (.ines Zranch, Fuel lesearch Leb

Report 2925-55).

Cn Alex Creeh which flows into Cozl¥izne Leke vhere the nine
was located, two coal beds outcrop, ti.~ Juvier beiung cbout 23 fezt

thick, and the higher, somé 250 feet stratigraphice above, odeing

12 fect thick, 2Zoth units coawiin ehout 300 cozly rudstone interbeds

Feults ceuser difficulties in deteraining the ereal extent of these

seans, including the onec .iined, but ~t lezst 5800 a:res (2750 hcet-
ONL B

=gres) nuet be underlcin by svbstenticl cosl gezns lese then 1500 for



below th surfzce., ozl seems up to 3 feet thick ' cre 2lso noted on
.25le Creek, ~nd were refortfd by LI, Torris (1972) frc: the Zeep

Creel erea (Lot 68°53' 1., Iomg. 138°02' ).

Cozl si:iples from verious outerep locelities ond the I.0.7.
L1lice C-14 znd Culf et el, Reindeer D-27 boreholes were znsl-
ysed for vitrinite reflectcnce by P. Gunther of the Geologicel
Survey (Teble VI), 4is deteruined From eapiricel cuives rela-
ting sroportions of volstile mziter to reflectcnce volues, the
compareble 4.8.7.25, cozl renks renge from hish-voleiile bHitumi-
nous-4 to ~{, TIote t_het cocl from 3egle Creek is of slightly
higher renk then that of the Big Fish River erea, This tren

reflects the graduzl incresse in peleotemperatures and tectonic

deformation from ezet to west towerds Rlow River. Coal scmples

Lol

of the Reindeer D~27 boreholé sre lower in renk tiacn those of
the Zllice C-=24 well or t-e outcrop scridles, The Treil River
semple ig coapereble in ronk to the coels of 2ig Pish River znd

the Ellice borehole,
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Leosheetive forrw.tions

-Sendstone units in the Fish River Gro&p aﬁd overlying
Reindeer Formation are highly prospective for vetroleun and
notural gas in the subsurfzce of nortiwestern Liackencie Delte
end cdjacent Recufort Sez shelf (Lerand, 1973). Intertonguing
delicic ond nezrire sicle facies, such as those exhibited by
thece rocks, constitute zones of prolific petroleun zroduction
in weny crees, inclucding the Gulf Co:st of soutlern U.S. 2.
(Lowacn, 194%; Rainwater, 1$63). Substentisl ges resexrves
are clrendy indiceted in tronsition-zone faciss of the RZeindcer

2

Porncilon in the Teglu field under nowrthern .lzckenzie Deliz,

werine to non-iierine tronsition zsones in the .ioose Chemnel

2

end Reindeer Pormetil ons, and isoleted thick developments of the
Cdesta Creek Liexber comprise the aein nrospective pearts of the
Uprer Cretoceous-Lower Tertiery sequence,

‘In the iloose Chennel Fommtion the delta~plein fecies is
trensitioncl with marire mudstones in tae I.0,.E, Ellice C-14
borehole (Fig., 32)):  which probebly lies within 2 northwest-
southeast trending zone which pesses through Zllice end Langley
Igliends merlidng the zrees nost favoursble for finding trepped )

hydrocarbons in this formeiton. The delie~plain Tecies {(Allek

——

iiember) of the lower Reindeer TFormation sgpperently e:xtended
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farther to the northezst than that of the iloose Chennel Formation
, &85 evidenced by its presence in the Ellice 0-~14

borehole, onshore _sleocurrent trends, ahd.its tronsition-

zone cheracter in the Tegzglu G-33 borehole, This »rosnective

zone - — - includes the Teglu field and probably trends

rorthi-est-southezst under southwertern Richerds Islend ond the

nortiern pert of the ilcckenzie Delta Plezin.

Tne lcrgest reservoirs apnecr to be foxied in rollover
znd donicel anticlines associcted with growth faulits (Lerend,
1973, p.332). These structures cen be located by seisnic and
gravity surveying (Sirrine, G.:K., reported in Cilveck, Zlov. 19,

1973), end result in stacked sandstone reservoirs heving lerge

net pay thiclinesses.

The Cueste Creek :lember of the Tent Islend Foraetion is

en imtoTsent potertiesl reservoir for kyérocerbons, perticnlorly
in toe vicinity of znticlines beneath the coastal plain and
Beaufort Se; shelf . This serndstone &nd conglomerate
unit hes the sdventeozes of being lenticuler in ncture (Silver,
1873), znéd béing scndwriched betiwreen two thick merine shele
foraztions, IFectors which detrzct from its vrospectiveness
iqcluéé the presence of fresh wzter within the unit, breaching

of most mcpred cnticlines on the cocstal plein to siratigresnic

149

levels below the Cueste Creek, end tcctonic disturbance in the
arecs of Rapid Crecl end 2low River,

"The Cuesta Creek ileiber wos tested in the I.0.T. Blow
River E-47 borehole in the depth-intervel 3,260-3,403 feet,
Excellent nerueablility of the tested congloneretic scndctone
is indiccted by the 3,050 feet of fresh water recovered.
Becagse the sample~cuttings cppeer non~porous, the good perid-
ebility mey in pert be due to open Procitures in the rock.
Frectures occur in a core cut just cbove the tested interval,
end poeer os glickensided surfzces cnd open tencion prshes,

Quertz veins end foulti-brecciation zre also present,

Soae Nactors Sifectins Fetroleus lotenticl

Tectonic cdefornction and its tining relative to desosition
and sediment buriel, the quelity of norosity, and geothermel
history <11 hove 2 bezring on'pbtroleum potenticl, Polloving
ere some findings on thece factors which resulted from this
research,

As discussed in the previous chapter the Fish Rver Croup
end Aklck ilember of the Reindeer Tormetion weet of Ilzckenzie
Deltc were :olded end fanlted cduring e lete Leramicde tectonic_
episode, The nor%h;south eligned folds end faults become mor

closely spaced in the vicinity of lower Ranid Creek (Fig.l),
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cormencurcte with incremsed brittleness of chiles, cucrtz vein-

ing, end otlker signs of intensified deformetion westwerd, This

tectorism probobly resulted in flushing of hydrocorbong by

groundreter or hydrothermal weters, reduction of -orosity,

greater neet £low and a grect reduction in petroleun notential

in the Plow Zdver aver, ‘est of Rlow River the intenzity of

defornztion lessens, znd the petroliun potenticl in tumn Hro-
bebly incresses.
o~
L

Porosity surfeoce

(o]

sendstores is lov due to their high
degree of compaction end the nwresence of celeite cenent, -

Similer textulss were vicuszlly noted in cores of corziletive

rocks in %he I1.0.0. Zllice (O~-14 borshole, Iowever, ccre oncly-

sec in Sllice C-14 incdiczte cffective vorosities of 10 to 305

t cdeptis dovm to ebout one mile. This is reflected in the

0

Teet that 4,250 feet of sz1t weter were recovered during a

he intcrvel 4,866

ot

drill-cten test of - 4,915 feet. Porosity

greéuszlly decrezses downhole to inefective values according to
noresity tr=lyses of cores, A scndstone core froa 7,900 feet

denth s-owed porositiec in the renge of only 1 - 10%.

A\ - 149 b

Associciced witi deep buriel is the inczroce in teilsexcture

due to the outwerd flow of geothew.cl neat throuch the ¢ »th's crust.

2ecause inercesed %e.zerat.re hes an imiorisat bearing on

end pr.serv:iior (Philinspi, 1$65), e brief revicw
MA\. szzow,
of thernel irndicetors in uug(?ish River Group and the underlying

petroleua genecis

Albien flyschoid sedi.zents follows. .
Indicetors of thermel history include the ¢olor of csedi.entzry
coal rauks
orgenic “htter,(anc the przsence of certeoin cuthigenic swtmrivwo-

$hezuz] sincrels, These features provide zn estimete of iximua
tempercitres beccuse of their irreversible ncoiture.

The pcle yellow and brotm colours of snores, pollen ond other
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The ronks of coals produelly increcse dovmsection in the

I.0.E. Zllice 0-14 borehole (Teble VI), narelleling the gradual

occlusion of -orosit; cnd neriezbility ol scndstones, ond the

inerecce in broun colorciicn of prlynomorshs. Arcording to
relating coal reflectance to temperatuace

gore unnublished data(the x leotensercivures in the 3llice C-14

borehole tetween the depths 4,270 cnd £,930 feet were approri-

netely 85° =nd 102°C, (Gunther, Internal Rept. CP73-R3). Fence

peleote peratures in the Reindeer D-27 well were probebly

.-

somevrhet less then 85°C.

Accoréing to Fhilippi (1965) tempersturcs of sbout 150°C.
were reguired to senerzte oil in the young ,gediments of the
Los angeles Besin, tut ig the Taris Desin of “Trence, a tenp-~
erzture of only 60°C. at 2 dezth of esxproximetely 5,000 feet

o dlal,
wes sufTicient to generzte 0il fron kerogen (Tissot  1971).

Poszibly a time-feactor pleys & role in the generstion of oil,lucauu

the Faris Basin sedimints enriched in patroleum ane Jurassic age -
Ilevertheless, beczuce the Unzer Cretaceous rocks consicdered

here lie within tie depth- and tenzerature-rznges deemed to be
L d
productive of immeture ges ond oil, they are highly nrospective

in the subsurfece of lLladsnzie Deltz end offshore cozstal areas,
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Type section of Boundary Creek Formation, Boundary Creek, Y.T., on northern bank irnmediately
upstream from confluence with Big Fish River at Lat. 68°30'30"N, Long. 136°23'50""W. Mecasured
+ partly by D.H. McNeil and partly by T.P. Chamney, June 1971, Air phote A14361-20,Top of section

Section |

of X.:Oksocm' Y= f.25em.; base at. X -3.40cm, Y= +2.00¢em.

loi

" te Thickness Distance
Unit t
Description (feet) Above Base
Overlying interbedded mudstone and sandstone of Cuesta Creeck Member,
Tent Island Formation. Confact /s covercd here, but believed £ be disconformable.
Boundary Creek Formation (794 * 40 feet)
22 Covered interval 20 794
21 Shale, poorly exposed, interbedded pale grey and pale yellow
varieties, the latter probably bentonitic, wavy bedding
characteristic, selenite crystals common in scree 80 774
20 Shale, dark grey to black, flaky to papery, inpart soft and
plastic; 2~ to 4-inch bertonite beds common, pale yellow-
brown; large septarian nodules up to 5 feet in diameter;
selenite encrustations cn many bedding planes 46 694
19 Shale, dark grey, papery, with very thin-bedded white bentonite;
pale yellow coatings common 27 648
18 Silty mudstone, orange-brown to burgundy red marker bed,
variegated purplish weathered surfaces 3 621
17 Shale, medium to dark grey, fissile, recessive-weathering,
orange- and yellow~weathering; common yellow bentonite :
layers 30 618
16 Shale, as above, with few clay ironstone concretions, in part
. papery, darker grey, possible fish scale and bone impres-
, sions 30 . 588
15 Shate, grey, soft, fissile in part, white to yellow bentonite bands
becoming more common towards top; minor ironstone concre-
tions 85 558
( J
14 Bentonite marker bed, yellowish white, very soft, homogeneous 1 473
13 Shale, mahogany-brown-weathering, relatively resistant, grey;
silty lime mudstone beds at top and base, minor hard,
flaggy, pale yellow claystone beds 25 T 472
12 Mudstone, calcareous, dark brown, laminated, irregular
bottom surface, even upper surface 1 447

1oL

Unit

Description

Thickness
feet)

Distance
Above Base

11

10

Shale, black, grey-black-weathering, flaky, petroliferous
odour, bentonite seams wery common, selenite crystals
common, calcarcous concretions 1 to 6 inches across

Shale, brown-black, flaky, weathers groy to rusty brown,
soft, clayey, recessive-weathering, poorly exposed

Limestone, bioclastic and quartz sandy, medium to dark
grey, fine-grained, light and dark laminae, cross-
laminated, thin-bedded, interbedded with shale, 50%,
grey-black

Shale, soft, poorly exposed, rare thin beds of calcareous
mudstone

Covered interval

Shale, brown-black, clayey, very soft, selenite crystals .

common, HoS-odour when struck, two limestone beds,
echinodermal calcarenite, rusty weathering, dark grey, -
fine-grained, beds 0.5-foot thick

Shale, as above, with thin bentonite seams very common
(1 to 5 feet apart); very thin beds of calcareous mud-
stone minor

Interbedded rusty-weathering and black shales

Interbedded rusty and grey shales, capped by hard calcareocus
mudstone bed, 0.5 to 1.0 foot thick, possible fine bone
impressions; rusty, highly weathered basal bed,

1.5 feet thick :

Shale, grey-black, grey-weathering, clayey, soft, fine
chippy, light grey and yellow bentonitic bands, 5% calcar-
eous mudstone beds, rusty and hackly weathering; selenite
crystals common

Alternating types of shale, including soft, grey-black, pyritic,

flaky shale with bentonite bands, and rusty-weathering,

brown-black shale, moderately hard, chippy; all brick-red

weathering, hematitic locally; sharp contact at base

Bedded ironstone and shale unit (Lower Cretaceous).

74

28

18

40

55

13

26

45

128

446

372

344

326

286

231

218

192

186

173

128
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Section 2

(ml\t BI
Type- section of Cuesta Creek Jhmua;&on, located on northwest bank ofolsh River

just downstream from confluence with Boundary Creek at Lat. 68°30'30'N., Long.
136°23'50"%. Measured by D.H. McNeil, June 1971. Air pholo 41436/ -26 ; top of section
ot X=*f.15em ,Yer [, 80em.; base of sectiom at X=+0.90cem.Y = +).26 cm.

Distance Above

Base (feet)

Thickness
(feet)

Unit Description

) . mudshne, )
Overlying silty shale of Tent Island Formation
MIMLLI\,
Cuesta Creek Fewmation Tent Island Formation

10 Conglomerate (60%) and interbedded sandstone
(40%). Conglomerate is rusty grey-weathering,
pebbly, medium- to thick-bedded, contains
well rounded phenoclasts of chert and mud-
stone and medium-grained sand matrix; sand-
stone is medium grey, weathering grey to rust,
medium-grained, quartz-chert arenite, very
hard, resistant to erosion, medium-to thick- .
bedded. Sharp contact with Unit 9. 68 326

9 Mudstone, shaly, dark brown, grey-weathering,
silty, chunky fracturing, weathers into
brittle chips and flakes. Sharp contact .
with Unit 8. 59 258

8 Sandstone, brown-weathering, light grey-brown,
medium-grained, slightly porous, quartz-
chert lithic arenite, medium-bedded, resistant
to erosion, fractures into angular slabs.
Gradational contact with Unit 7. 7 199

7 Conglorerate (70%) and interlensed sandstone
(30%). Conglomerate, rusty grey, mainly
pebbly but phenoclasts up to one foot
wide, lithic sand matrix, thick-bedded
to massive, very resistant; sandstone,
medium grey, orange-weathering in part,
medium-grained, poorly sorted, subangular
quartz and black chert and lithic grains,
slightly porous, medium- to thick-bedded,
beds visibly lenticular, very hard and
resistant to erosion. Contact with
Unit 6 sharp and even. 31 192

6 Shale, si)ty, dark brown, brown-grey weathering,
' hard, chippy-weathering; sandy concretions
3" to 1' wide, up to 6" thick. Laminated
sandstone beds at base zbout 1 foot thick,
contain plant-stem fragments. Sharp basal =
contact. 14 161

[

64

Unit

Thickness
(feet)

Description

Distance Above
Base (feet)

S

4

Sandstone, medium grey, light grey-weathering,
rusty coloured in places, fine- to medium-
grained, quartzose with 30% rusty and black
grains, porous, very hard, medium- to thick-
bedded; pebbly layers common near base,
contain shale-clasts, ) 22

Shale, silty, brown, brownish grey-weathering,
weathers into brittle chips and flakes.

Covered interval. Slope debris suggests ‘mud-
stone and minor sandstone. 66

Silty shale (80%) and sandstone (20%) inter-
bedded; shale is brownish black, brownish
grey-weathering, silty, contains abundant
brown-coloured matter, weathers to brittle
chips and flakes; sandstone is fine-grained,
micaceous, laminated, in very thin, discon-
tinuous beds up to 1" thick. Gradational
contact with Unit 1, 11

Mudstone, silty (60%) and interbedded sandstone
(40%); mudstone is dark brown, grey-
weathering, massive, chunky, recessive
relative to sandstone beds which are irregular
in part, graded in part, and up to 1' thick;
sandstone is fine-grained, micaceous, quart-
zose, lithic, argillaceous, laminated. 39

147

125

116

S0

39

Baundar-/ Creek Formation
Contact with thering~Shate—Biviston not exposed in covered

interval whzch is about 20 feet thick.,
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Section 3
Bg
Type section of Tent Island Formation, located on steep bluffs" ofAFlsh River along a
5~-mile stretch between the confluences of Boundary :md,( .xche)Creckh. Composite

section consists of several partial sections measured by T.P. Chamney and F.G. Young.
Stratigraphic separations between partial sections determined graphically from ficld
measurements, photographs, and maps. Tep on air phole A 14341 47 at X=l.45em. ka
Base of section at top of Section 2. 30

em .

Unit Description

Thickness
(eet)

Height
Above Base
(feet)

Unit Description Thickness Height above
feet) Base (feet)

Overlying sandstone of Moose Channel Formation

. yMudstone_member
Tent Island Formation @, 8503 feet +140)>

37 Sandstone (50%) and interbedded shale (50%),
: poorly exposed, inaccessible, medium-~
bedded; shale is dark red-brown-weathering,
medium grey; sandstone contains abundant :
carbonaceous particles on bedding surfaces 42 2,803

386 Shaly mudstone, poorly exposed in part, covered
in part, forms recessive slopes; coal lenticles
up to 1/2" thick commonly intercalated with
yellow sandy clay and grey clay; upper 5' contain
sandstone heds and carbonaceous shale - 78+ & 2,761

35 Sandstone (50%) and interbedded shale (50%) in
beds 0.1 to 1.5' thick, alternating, with sharp
basal contacts; sandstone is greenish grey,
medium-grained, guartzose and lithic, with
scattered chert pebbles, laminated with
coarse-grained and carbonaceous plant-debris
layers; minor calcareous concretions and
pebble-conglomerate lenses . $7 2,683

34 bcnglomerate, pebbly, sandy matrix, largest
phenoclast approximately 50 mm in diameter; -
sharp, ercded contact on underlying beds 0.6 2,626

33 Sandstone and interbedded shale, minor, brown,
thin~ to medium-~bedded; sandstone is
greenish grey, medium-grained 3 2.2 2,625.4

32 Conglomerate, pebhly to cobbly; sand matrix is
very coarse-grained, chert-lithic; phenoclasts
include fragments of quartz, porceliandous
chert, jaspercid, and green granodiorite.
Largest clast 210 mm in longest diameter

31 Sandstone, greenish grey, pale greenish grey-
weathering, fine- to medium-grained with rare
pebbles and lenses of pebbly conglomerate; one
massive bed, laminated, sharp basal and upper

contacts

30 Marlstone, medium brown~grey, orange~weathering,
cryptocrystalline; one bed which grades laterally
into interbedded shale and marlstone in one
direction, and into limy, concretionary sandstone
with coaly mudstone lentils in the opposite

direction

29 Sandstone, medium yellow-grey-~weathering, fine- to
' medium-grained mainly, with coarse-grained
bands and pebbly conglomerate layers, the latter
containing carbonized wood fragments; bedding
planes show oscillation ripples and mud-cracks

v

28 : Interval not examined, appears to be mainly light
brown~weathering mudstone from a distance;
visual and graphic estimates of thickness agree

27 Mudstone, medium grey, soft, forms top of large
eroded bank on northwest side of Fish River

26 Mudstone, medium grey, with yellow sulphurous
bands and minor sand laminae, fine-grained;

N small lens of weakly consolidated pebble~
conglomerate near top, cemented by jarosite

and/or sulphur

25 Mudstone, light grey~weathering, poorly stratlﬁed
. contains thin laminations of coal and sand,
lenticular, yellowish grey-weathering

0.5

5.0

1.5

5.2

100+ 10

60

30

120

" 2,623.2

2,622.7

2,617.7

2,616.2

2,611

2,511

2,451

2,421
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-4 -
. Height
Unit Description Thickness  Above Base . Height
’ (feet) (feet) Unit Description Thickness  Above Base
{feet) feet)
‘24 Lower slope of bank covered by fine chips of
; orange-weathering mudstone 140 2,301 14 Shale, purplish brown-grey, semi-brittle, platy
. to flaky, with rare sandy siltstone beds,
23 Covered interval. Calculated stratigraphic . banded, and thin calcareous siltstone beds,
interval to top of next exposure downsection 350+ 35 2,161 commonly displaying cone-in-cone, shallow .
. . load-casts, and grooves 110 1,457
22 Claystone, shaly, medium grey, with thin beds =
of sand in basal 2 feet 13 1,811 13 Mudstone, medium grey, thin-bedded, chunky
. fracturing; rare siltstone beds, soft; poorly
21 Siltstone, pale yellow-weathering, dark grey, exposed ) 120 1,347
+ laminated, one lenticular bed 1 1,798
12 Largely covered interval; thickness determined
20 Alternating claystone and sand interbeds, very by graphic means; underlying section measured
thin~ to thin-bedded, claystone is brittle in part, and described by T.P. Chamney (CR6A-T1) 500+ 50 1,227
with fragmental plant debris laminae, olive-
yellow weathering. Lower contact gradational 28 1,797 1 Shale, green-grey, silty, non-calcareous, with minor
i siltstone beds, 3-6" thick at the top, displaying
19 Claystone (60%) and interbedded sand (40%); claystone cone-in-cone structure 10 727
is light grey in part, and in part brittle, :
ferruginous, brown-grey; beds less than 1" thick; 10 Mudstone, rusty brown-weathering, grading into
sand is yellow~grey-weathering, fine- to medium- green-grey at top; common 2~inch thick silistone
grained, parallel-laminated, in part cemented, in beds spaced gbout 5 feet apart, cone-in-cone
beds up to 8" thick, some carbonaceous plant structure common on basgs of siltstong beds 30 717
debris laminae; unit has variegated and banded -
appearance . 10 1,769 9 Shale, grey, hard, silty, with common 2- to 3-inch
flinty, calcareous siltstone beds spaced 5 to 10
18 Shale, light grey, clayey, soft, stratified, orange- feet apart and displaying cone~in-cone structure 240 687
banded; 20% sand interbeds, parallel-laminated,
1-2" thick, fine- to coarse-grained, quartz-chert 8 .Shale, grey, hard, sharp platy fracture, cliff-former,
arenite, contain carbonaceous laminae 42 1,759 inaccessible 30 447
17 Covered interval. Partial section below measured 7 Shale, grey, hard, silty, with scattered 2-inch thick
one mile upstream. Calculated thickness of siltstone beds ¥ 100 417
missing section 120+ 12 1,717 ‘
. : 6 Shale, grey, relatively less indurated and silty, with .
16 Shale, medium grey, with rare limy beds, pale 2~inch siltstone beds spaced about 5 feet apart 40 317
) orange-grey-weathering, up to 0.5' thick, and : .
: silty, very fine-grained sandstone beds, thin- 5 Shale, grey, hard, silty, flinty fracture 20 277
to medium-bedded, lenticular in basal 10 feet 76 1,597 )
4 shale, grey to pale brown, indurated, alternating .
15 Shale, medium grey, poorly stratified, brittle, flaky, with softer, crumbly shale; indurated shale
with minor argillaceous silty limestone beds, contains 3-inch thick concretionary lenses;
less than 1" thick, commonly displaying cone~in- minor 3-inch calecareous siltstone beds present
cone structures . 64 1,521 near base and top 100 257
. £Y v
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Height
Unit Description Thickness Above Base
i . feet) {fect)
3 Covered interval. Visual estimate 30+ 6 157
2 Shale, medium grey, grey-brown-weathering,
contains scattered chert pebbles. Visual )
estimate 100+ 20 127
1 Shaly mudstone, dark brown, silty, chunky, with
thin, discontinuous sand lenses (5%), dark grey,
fine~-grained, laminated, l-inch thick 27 27

Top of Cuesta Creek -Formation Membon.

{70
Section 4
Type Section: Moose Channel Formati flsh River, N.W.T., downstream
from confluence wit A(Zachc) Creek at Lat, 68°33'01"N,
Long. 136°15'30"W. Measured by F.G, Vm,.J du.rm
Au’j)\-wa‘fu» runoff stage m Jume 1970. Air photo A l"'%'"‘6
‘f'op of seclion at Xu +4.30¢m., Yo + 1. 20em ; base al X -1.73¢m . Ya <5111 crn .
Distance
Unit Description Thickness -Betow—Top A,....
(feet) (feet)
Ministiceoq flesmbias
Overlying siltstone and shale of £dise l-j;”anc-nn
1 Moose Channel Foramtlox? Basal sapdstone rember. (l‘?ﬁ*wo};d‘-)
< = = = -—-—-..____.J
52 Sandstone, very fme-gramed, silty, orange-brown-
weathering, flaggy, poorly exposed; uneven I, 959
shaly intercalations, ripple-marks 40 T5934
51 Sandstone, fine- to coarse-grained, thick-bedded
variety interbedded with thinly bedded, friable,
shaly, fine-grained sandstone in about equal
proportions; light brown-grey pebbly layers and
pebble conglomerate beds, 1' - 2' thick; common L4919
shallow-dipping medium-scale cross-stratification 58 T804
S0 ‘Sandstone, pale brown-grey, medium- to coarse-grained
slightly pebbly, beds 4' - 3'; minor shaly sand-
stone interbedded; rare pebble conglomerate beds
with phenoclasts of maximum diameter 170 mm.;
series of thin fining-upwards cycles, 2' - 5¢ l,8¢1
thick, with sharp basal contacts 82 5836
Moved upstream about one-half mile. Approximately
continuous partial sections from graphic calcula-
tions.
49 Sandstone, fine- to medium-grained, interbedded witfx
laminated siltstone and friable, shaly sandstone,
medium-grained; rare pebble layers; ripple-marks 1,779
common; poorly exposed i 30 £ 10 T5954 % 10
48 Sandstone, fine- to medium-grained, light br:;wn-grey; .
beds 1' - 5', lenticular; 20% conglomerate in pod-
like beds and interfingering with sandstone, in 1,49
part scour-fillings in scours up to 10 feet deep 35 I
1,714
47 Covered . 40 15689

S
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Distance

174

Unit Description Thickness -Below—Top__ "
{fest) {feety
46" Sandstone, fine- to medium-grained mainly, rare
pebbles, becomes partly coarse-grained in upper
3 feet with shallow cross-stratification in
various orientations; interbedded friable, platy
sandstone common; minor ripple-marks and small 674
vorm-burrows; poorly exposed 58 Ty649,
45 - Sandstone, medium-grained, moderately sorted, coarse-
to very coarse-grained bands, pebbly in part,
light brown-grey; feldspathic quartz-chert-slate
litharenite; shallow-cross-stratification with 1,616
gently scoured basal surfaces 57 580
44 Covered, not measured directly (approx.) 25 | 559
J
, 43 Sandstone, medium- to coarse-grained, pebbly, thick-
bedded; interbedded with recessive, covered rock,
possibly mudstone in part 20.5 1,534
42 Conglomerate, pebbly, mostly less than 50 mm. diameter,
in very coarse sand matrix, well consolidated;
sharp basal contact, upper contact covered., 1.5 1,513.5
41 Sandstone, pale grey, fine-grained, scattered pebbles
and cobbles; minor shallow cross-stratification,
uniform 20 1,512
40 Covered, recessive slope 38 1,492
39 Sandstone, pale grey, pale greenish grey weathering,
medium-grained, pebbly; interbedded brown shale
in upper 5 feet; feldspathic quartz-chert-slate
litharenite; load-casts with current Iineations
and burrows on undersurfaces of beds 21 1,454
38 Covered, recessive slope 26 1,433
37 Sandstone, fine- to medium-grained, uniform, thin-
to medium-bedded, flaggy weathering Wabit; minor
cross-stratification 7 1,407
36 Mainly covered, recessive, probably mostly shale.
. Basal conglomerate about 1 foot thick rests with
erosional contact on resistant sandstone bed at
, top of Unit 35~ 10 1,400

Unit

Description
{fest)

Thickness

Distance P -

{feet)

35

34

33
32
31

30

29

28-

27

26

i
§

Sandstone, pale brown-grey, medium-grained with
scattered very coarse grains and pebbles,
laminated, massive, irregularly fractured; minor
orange-weathering pebble conglomerate beds, 0.5'-
1.0' thick in upper half, forming basal parts of
medium- to large-scale cross-stratified sand-
stone beds. . 66

Sandstone, light grey, fine- to coarse-grained,
pebbly, thick-bedded; minor intercalated sandy,
soft shale, whitish-grey, coal seamlets, and
pebble conglomerate; woody plant fragments and
comminuted carbonaceous plant debris on bedding
surfaces. | . 15

Covered [

Sandstone, medium-grained, resistant, ripple-marks
at top, cross-stratified; base is bioturbated;
2' --4' beds 10

Shale, dark grey, very recessive, 60%, 1' - 3' beds,
interbedded with sandstone, as below. 15

Sandstone, medium-grained, poorly sorted, pebbly to
cobbly layers, shale-coated bedding planes with
rootlets; recessive, thin-bedded, minor friable
sand layers and conglomerate 12

Sandstone and interbedded shale, 1' - 1' beds,
conglomerate layers near top with maximum
phenoclast diameters 250 mm. 12

Conglomerate, compact, poorly sorted, dominated by
quartzite and chert phenoclasts; sharp basal
contact without obvious scouring; maximum diameter
of clasts 130 mm. 1

) Sandstone, pale brown-grey, very fine- to medium-

grained, thin-bedded, laminated, carbonaceous
streaks minor, soft-sediment slumped; minor
conglomerate and scattered pebbles in sandstone, 65

Shale and sandstone interbedded, recessive, mainly
covered; shale, medium grey, interlaminated with -
siltstone, platy, medium brown; sandstone, medium-~
grained, yellow, thin-bedded; numerous rootlets 19

1,390

1,324

1,309

1,303

1,293

1,278

1,266

1,254

1,253

1,188



Unit

Thickness
{feet)

Description

Distance
p:lA’va Bnse
(foety

25

24

20

19

17

Sandstone, greenish-grey weathering, light grey,
fine- to coarse-grained, with scattered pebbles
and pebble layers up to 1 foot thick; common
tabular cross-stratification, medium-scale, in
part comprising laterally accreted beds; upper
10 feet consists of soft medium- t0 coarse-grained
sandstone with plant fragments overlain by 2
massive, resistant sandstone bed; sandstone is
feldspathic (10%) quartz-chert-slate litharenite, 111

Covered, recessive interval, not measured directly 55

Sandstone, pale grey, medium- to coarse-grained,
pebbly, relatively resistant, medium- to thick-
bedded; minor 1-foot beds of compact pebble,
conglomerate, rusty weathering; in part cross-
stratified, contains large coalified masses 90

Mudstone, medium grey, chunky fracturing, recessive 15

Sandstone, light greenish grey, orange-weathering,
coarse- ‘to very coarse-grained, pebbly, minot
medium-grained, slightly calcareous; thick-
bedded to massive, resistant; medium-scale
cross~stratification, carbonized woody impressions 50

Sandstone, green, fine-grained, irregularly fractured,
slabby, relatively recessive; minor nudstone,
medium grey, dark red-brown weathering in beds
to 1 foot thick; minor conglomerate, pebbly to
cobbly, 6" beds 20

Sandstone, pale grey, fine- to coarse-grained,
moderately sorted, thick-bedded to massive,
resistant; poorly preserved leaf impressions
and carbonized films common, minor f£low-rolls
up to 2 feet in diameter; minor compact pebble
conglomerate in l-foot beds; cemented burrows
at base; above 1-foot thick basal conglomerate 70

Shale, mainly covered, recessive 10

Sandstone, medium grey, coarse-grained, granular to
pebbly, massive, resistant; tabular cross-
‘stratification in sets up to 6 feet thick and
in reversed orientatiog@ small-scale trough cross-
stratification at tops of beds; rare beds of
conglomerate and mudstone . 83

1,169

1,058

1,003

913

898

848

828
758

748

1r=

Unit

Description Thickness

Distance
‘Be}ew—'l-‘opj Aﬁ.‘z 34:(
(feet)

16

15

14

13

12

11

" 10

{feat)

Recessive, mainly covered interval, Probably shale,
sandstone, and unconsolidated sand interbeds 10

Sandstone, pale brown-grey, medium- to coarse-grained,
granular to pebbly, thick-bedded to massive, minor
sandy shale intercalations; common tabular cross-
stratification . 25

Mainly covered interval, recessive; partly platy

fracturing fine-grained sandstone 22

Sandstone, light yellowish grey-weathering, medium-
to coarse-grained, massive, resistant, rare cobbles
and s?a?tered pebbles within sandstone; cross-
stratified in part; feldspathic quartz-volcanilithic-
chert litharenite 74

Sand§tone, orange-weathering, medium-grained, and
minor conglomerate; clay-films on bedding surfaces 3

Sandstone, pale green-grey, pebbly, moderagay sorted,
al?ernating fine~ and coarse-~grained bands, minor
thl? conglomerate beds; thick-bedded to massive,
medium-scale tabular cross-stratification forming
beds of lateral accretion; coalified tree stumps
and woody fragments; numerous shallow scour- and -
fill structures 33

Covered by talus 30

Sandstone,'pale_green, medium-grained, thick-bedded
to massive, irregular slabby fracturing; occasional
pebble conglomerate beds 20

Moved u?stream about one-half mile; base of above.
partial section approximately same stratigraphic
level as top of underlying partial section

Sandstone, medium yellow-weathering, lar i i
t e gely inaccessible,
thick-bedded, fairly uniform-appéaring, minor

shale and conglomerate interbeds 88

Mudstone, medium grey, and interbedded sandstone
(40%), pale yellow-grey weathering, thin-
bedded mainly © 17

665

608

534

531

498

468

448

360
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Unit

Description

Thickness
{feel)

Distance "
Bel T PA ove
({feet)

Sandstone, pale green-grey weathering, thick- and

even-bedded, becomes increasingly resistant

upsection; conglomerate beds up to 2 feet thick

minor

Interbedded sandstone and shale, relatively recessive,
inaccessible, grades laterally into dominantly

sandstone

Sandstone, fine-grained(?), granular, apparently
uniform texture throughout, medium- to thick-

bedded, inaccessible at close range

Interbedded sandstone and shale, about equal propor-
tions, sandstone pale green-grey weathering,

medjum-bedded to massive, inacc%sible

Sandstone, light grey, medium- to coarse-grained,

thick-bedded; tabular cross-stratification

common; coaly fragments common up to 1 foot

long

Sandstone, green-grey-weathering, medium-grained
mainly, with minor coarse- and very coarse-

grained bands; minor 6-inch shale beds in

basal 15 feet; medium- to thick-bedded, rare
shallow cross-stratification; scattered pebbles
and rare pebble” conglomerate lenses and beds;

feldspathic quartz-chert-lithic arenite

Tent Island Formation

15

10

45

25~

40

208

343

328

318

273

248

208

Baze

Sechon 5
Mermbern’ Big

Type section of Ministicoog Fg}gu}ti on/Fish River, N.W.T., immediately

west of Mackenzie Delta. Uppermost pare of formation not present. Top of section

located at Lat. 68°37'50"N, Long. 136°08'20"W. Measured by F.6.Younqg, Tune 1970,

with addenda. supplied 67 YF CAAMM_’XuLp measured ard Sampled section 1n 1971 .

Air p‘\efo A/ 361 “4" fop n‘f.ft’c"wn&t

= +6.68,Y=+7. joemy, base

Xetd,3oem, Yo +1.20 em.

Unit

Descriptioxi'

Thickness
(eet)

Height
Above Base
{feet)

29

28

27

26

25

24

23

Pleistocene (?) sand, fine-medium grained,
ripple-laminated, and cobbly gravel,
approximately 40 feet thick

Mosse C/mnrno( R}r‘md‘/on.

Bem ben_tmassamlhamicl fromadio
M@7I§TICOOG TORMATION (973 + 45 feet)
(3
L

Sandstone, saﬁg shale, and shale, thinly
interbedded with rare 2~foot beds of
sandstone and pebbly conglomerate. Sand~
stone, fine-grained, orange-weathering,
in part convoluted, cross-laminated,
carbonaceous; quartzose chert litharenite;
shale, medium gréy, about 50% by
volume

Mudstone, medium grey, recessive, with minor
medium- to coarse-grained sandstone beds,
cross~stratified

Mudstone and interbedded siltstone (40%), thin-
to medium-bedded, ripple-laminated; unit
capped by thick bed of cross-stratified
sandstone, flaggy fracturing, yellow~grey
weathering X -

Shaly mudstone and minor siltstone, brown, thin-
bedded; poorly exposed, abundant slope debris

Covered

Small scattered outcrops of shale with thin
interbeds of siltstone and silt laminations

Covered, recessive and slumped slopes

86

28

45

70

973

887

859

814

764
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: Hetght
Description Thickness Above Base

foct) . (fect)

/e

22

21

20

19

18

17

16

15

14

Moved one mile south to high, east bank of
river.

Mudstone, yellow-grey, light yellow-grey
weathering, very thin- to medium-bedded;
minor siltstone, thin-hedded, in part
carbonaceous fragmental . .76 664

Sandstone, medium-grained, lenticular, rare
pebbles and coaly wood fragments, common
sets of climbing ripples, common thin
interbeds of shaly sand, recessive 10 588

Sandstone, pale yellow-grey-weathering,
medium- to coarse-grained, moderately
sorted, thick-bedded, festoon cross-
stratification; irregular shaly intgrbeds
uncommon; unit appears to thickjnorthwest-
ward; sharp lower contact '{ 19 578

Shale (80%) and pl% siltstone interbeds (20%),
brown-grey wedthering, recessive 23 559

Sandstone, brown-grey weathering, very fi'ne-
grained, deformed into ball-and~pillow
structures, and shale (50%), yellow-grey 6 536

Siltstone and shale, 50% each, interbedded,
medium-bedded; rare lenticular beds of
sandstone up to 1.5 feet thick, contorted,
laminated, fine-grained : B - 530

Siltstone (80%), brown-weathering, argillaceous,
micaceous, irregularly splitting, current
lineations and sole~-marks; and interbedded
mudstone, brown-grey, rare yellow and grey
claystone with nodular coal 18 525

Shale, medium grey, rare siltstone bands; white-
efflorescent marker horizon 2 feet above base 13. 507

Siltstone (50%) and interbedded shale (50%) 15 494

Unit

Description Thickness

@fcet)

Height
Above Lase

ffeet)

13

11

10

Shaly mudstone, very thin- to thin-bedded 18

Shaly siltstone (50%) interbedded with and in
part grading into silty shale (50%) dark grey,
soft; macerated carbonaceous debris common
on bedding surfaces. Base of unit ties in
approximately with top of pyramid-like hill
one mile southwest : 10 +10

Mudstone, grey, with thin interbeds of siltstone,
evenly laminated, burrowed, load-casts,
in part olive to orange weathering; chunky
mudstone predominates 110

Siltstone, medium-grey, thin- medium-bedded,
parallel and cross-laminated; minor interbedded
clay, yellow and grey 12

Mudstone, dark grey, chuﬁky fracturing, minor
siltstone interbeds 3 10

Covered . 70 + 10

Interbedded soft friable sandstone and hard
sandstone; minor soft shale; brown silty
friable sandstone up to 5 feet thick in one
bed near base; overlying beds thin~- to medijum-
bedded; occasional pebbly layer 15

Sandstone, brown-grey-weathering, medium-
to thick-bedded, lenticular shale partings
common; sandstone mainly fine-grained,
lithic, laminated, moderately sorted; .
erosive, sharp basal contact 10

Silty sandstone, light grey, very fine-grained,
thin- to medium~bedded, laminated; approxi-
mately 20% soft shale interbeds, grey; some
very lenticular, cross~stratified sandstone
beds 15

479

464

454

344

332

322

252

237

227
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Height'
Unit Description Thickness  Above Dase
{feet) (fect)
4 Sandstone, single resistagt bed, conglomeratic
N along basal contact, fine- to medium-grained,
laminated, medium-scale cross-strafification;
minor discontinuous, thin ferruginous mud- L.
stone layers 4 $212
3 " Interbedded sandstone (60%), very fine-grained,
and mudstone, thin-bedded, light grey; sand-
stone is evenly laminated and cross-laminated
with rare coarse~grained and pebbly layers 5 208
2 ! Covered, recessive; calculated thickness. Moved
south one mile to eas\{bank at top of type
section of Moose Channel Formation 75 +25 203
1 Mudstone, medium grey, silty in part; rare
siltstone and silty very fine-grained sandstone
beds, evenly laminated, micaceous 128 128

Top of;B!a.sa.l ‘iex'gdsﬁ.mf, ’:neh\buu.: (Szd jon 4)

TOERY

Section 6

Rerndleer

Wpe section of Aklak Mmbcr,ékﬁ%m# Formation
Seetion measured on lower course of Aklak Creek which discharges into the
southern end of Coal Mine Lake, northwestern Mackenzie Delta.

only locally exposed on 200 - foot high bluffs, and extensive covered or
semi-exposed stratigraphic intervals were measured graphically using ai
photographs and 1:50,000-scale map.

/184

Strata are
Air photo A 14361 -
24

Base of section is at Lat. 68°40'06"N., 44
Long. 136°21'00"W., highest exposed beds are located at Lat. 68°40'51"N.,

+ ~4.05cm.
Long. 136°19'00"W. Lower half of section measured by D.H. McNeil and §, ‘2.7‘,“
T.P. Chamney in 1971, upper half by F.G. Young in 1972, base o
Xz=5.72em
Y=+0.15
Unit Description Thickness Distance
(feet) Above Base
Reindecr™ f“
FaRIMATION
“Aklak Member . (top not exposed) 1800160 feet thick.
51 Broken debris only - shale, black, in part dark
grey, leaf impressions, carbonaceous, flaky. 15 1798
S0 Covered; scree slopes suggest mainly brown-grey
silty mudstone. 40 1783
49 Sandstone, light bluish‘grey, medium-grained,
argillaceous, semi-griable, chert litharenite;
mainly broken, flaggy debris; broken clay-
ironstone nodules near top. 45 1743
48 Vegetated and covered interval. 92 1698
47 Mudstone, light red, hematitic, abundant plant
impressions, chippy, hard debris mainly; in
part scoriaceous, dark bluish grey cinder
debris; dark grey mudstone at top with leaf
impressions. 13 1606
46 Vegetated and debris-covexfd, recessive slope. - 9015 1593
45 Sandstone, medium grey, medium- to coarse-grained
chert litharenite, pebbly in part, thin- to
thick-bedded; in part tabular cross-strati-
fication. 15 1503
44 Covered interval. 20 .1488
43 Mudstone, dark brown-grey to byﬂck, carbonaceous
to coaly, abundant leaf and stem impressions,
coal laminae (5%) common in basal 20 feet;
thin-' to medium-bedded; chippy to flaky
weathering. 40 1468
42 Sandstone, yellowish grey-weathering, medium-
to coarse~grained, rippled surfaces, mainly
broken slabs. 10 1428
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Unit Description Thickness Distance
Unit Distance Thickness Distance (feet) Above Base
(feet) Above Base -
29 Fragmental debris of light red, orange, and
41 Covered interval; fragmental sandstone debris bluish black siltstonc and mudstone, in
common. 20 1418 part coaly, some of which is sintered to
cindery or scoriaceous material, in part
40 Sandstone, orange-weathering, medium-grained brecciated (ancient bocanne) 23 731
feldspathic chert litharenite, parallel-
laminated, dark grey bands, ripple-laminated 28 Seatearth, unlithified, brownish grey, overlain
in part, fairly well soited. Grades into by 6-inch coal seam, friable. 2 708
Unit . 8 1398
27 Sandstone, grey, fine-grained, well sorted,
39 Conglomerate, friable, sandy, poorly exposed. 2 1390 irregularly fractured. 2 706
38 Interbedded siltstone and silty mudstone with 26 Sandy siltstone and mudstone, interbanded, :
minor thin coal seams; siltstone is partly brown-grey, poorly exposed. 33 704
yellow, partly red, contains leaf, stem,
and fruit fossils, beds are 1-3" thick; 25 Broken outcrop of red-weathered and oxidized
mudstone is oxidized to yellow, red, and siltstone, mudstone and silty sandstone;
black tones, becoming scoriaceous and fresh surfaces light to dark grey; scoréaceous
cindery towards top (ancient bocanne) 72 1388 and cindery fragments common. 20 *671
37 Interbedded clay, mudstone, ochrous marlstone, 24 Sandstone, medium-grained, laminated, rusty
and coal; mud is soft, yellowish grey; coal banded by silt and coalified plant-
is shaly, 2" thick; very easily eroded. 7 1316 fragment debris. ) 1 651
36 Conglomerate, pebbly to granular, slightly friable 23 Covered by comminuted rock fragments. Possibly
in basal 2', overlain by 5-foot bed of pebbly underlain by medium brop# silty mudstone. 39 650
"grit" with sand lenses, rich in chert and .
white quartz. Sharp upper contact. 8 1309 22 Scree-covered mainly; black shale and coal °
present under debris, - 25 611
35 Covered by scree; probably mainly coaly mudstone. 60 1301
21 Covered, recessive slope; burrow-tailings reveal
34 Sandstone, , pebbly-layers, thick- abundant black shale and coal; possible
bedded, with 6-inch tabular cross-strati- sandstone bed in middle, very fine- to fine-
fication sets dipping northeast; becomes grained, parallel-laminated, coal fragmental. 25 586
thin-bedded and flaggy towards top. Base -
not exposed. 15 1241 20 Interbedded conglomerate and sandstone, soft and
friable, thin-bedded, poorly exposed. 6 561
33 Interval largely poorly exposed, apparently under- .
lain mainly by sandstone, medium-grained to 19 Sandstone, medium- to very coarse-grained, granular
granular, pebbly in part, chert litharenite. 30030 1226 to pebbly in part, vaguely laminated, coal
fragmental laminae abundant; becomes increasingly
32 Covered interval, recessive slope-former; debris softer upwards. . 555
indicates grey shale mainly. 7515 926
18 Conglomerate, pebbly to cobbly, very poorly sorted,
31 Siltstone, silty shale, and rare silty limestone - coarse sand to pebble matrix, and sandstone,
interbedded, mostly orange-grey to red; coarse-grained, coal fragmental, as lenses
broken outcrops on grassy, recessive slope. 45 851 and interbeds which grade rapidly laterally
into conglomerate; phenoclasts rounded, hetero-
30 Interbedded red siltstone and silty mudstone, geneous composition, maximum diameter of 300
rootliet and leaf impressions present; poorly mn. ) ’ . 8 549
exposed, broken debris mainly. 75 806 ’
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Unit

Description
{feet)

Thickness

Distance «
Above Base

17

16

15

14

13

12

1

10

Conglomeratic sandstone, massive, resistant,
conglomerate layers and lenses (10%). 29

Alternating conglomerate and sandstone beds,
0.5 to 1.0 feet thick; conglomerate is
grey, pebbly to cobbly, polymictic,
with medium- to coarse-grained sand matrix,
and grades rapidly laterally into sand-
stone; sandstone is speckled grey, in
part rusty-weathering, medium-grained,
poorly sorted, pebbly, chert-quartz
arenite, in part cross-stratified. )

Partly covered interval with broken outcrops
of red-weathered siltstone, silty sandstone
and silty shale, grey to light red; ripple
cross-laminations and parallel laminations
common; well preserved leaf impressions
on some bedding surfaces. ° 55

Siltstone, rusty grey, bright red-weathering,
quartzose, abundant rusty grains,
laminated and cross-laminated, platy
weathering. 12

Covered, recessive slope. 20

Sandstone, medium brown-grey, light orange-
grey-weathering, fine-grained, micaceous
quartz-chert arenite, carbonaceous debris,
root burrows, thin-bedded, ripple cross-
laminated in part; minor mudstone inter-
beds, 1-3" thick. "1l

Mudstone, br{ifp, weathers greyish brown,
massive, weathers into angular, hard
chunks. 19

Coal, black, varies from dusty & ?argillaceous
to shiny and brittle, sub-bituminous,
yellow- to black-weathering; moderately
resistant, thin- to medium-bedded. Sharp
contact on sandstone. 12

Sandstone, medium grey, weathers light brown-
grey, fine-grained, subangular quartz,
chert, and lithic grains, laminated, thin-
bedded; base not exposed. 8

541

S12

S03

448

436

416

405

386

374

o

Unit

Description
(feet)

Thickness

Distance
Above Base

2

1

Covered interval 170%20

Sandstone, dark grey, medium-grained, beds
1-3 feet thick, tabular cross-stratification,
ripples on some bedding planes. 11

Sandstone, medium grey, weathers rusty grey, fine-
grained, porous, almost friable, quartz-
chert arenite, climbing ripple-laminations,
splits into 1-3" slabs. t37

Sandstone, dark grey, weathers medium grey to
rusty, medium-grained, poorly sorted,
subangular, slightly porous, quartz-chert-
carbon-lithic arenite, slightly micaceous;
large cross-stratification sets, low- to
high-angle, in beds 2-3 feet .thick; pebble
conglomerate at base sharply overlies mud-
stone below. 7.5

Mudstone, brownish-black, grey-brown-weathering,
silty, micaceous, carbonaceous, with rare
2-inch siltstone beds, laminated; becomes
shale downwards, dark brown, dark grey-
weathering, soft, fissile. 29.5

Coal, black, weathers rusty brown, black, and
greenish black, lignitic, hard, contains
plant fragments, top 4 feet are flaky;
indurated lenses of coaly claystone, brownish
black, relatively soft, about 25% of unit,
forms "eyes" and lenses up to 10 feet long;
base not exposed; GSC loc. C-11299 pollen
and spore assemblage suggests Magstrichtian
or ?Early Paleocene age (W.W. Brideaux) 23

Pebbly sandstone, medium grey, weathers rusty
to light brown-grey, medium-grained, poorly
sorted, subangular, quartz-chert-lithic arenite,
resistant to weathering, beds 4" to 2' thick. 6

Sandstone, rusty grey, fine- to medium-grained,
black- and rust-speckled, tight, hard,
laminated, thin-bedded, low-angle cross-
stratification common, convoluted beds near
base, ripples present. 82

366

196

185

148

140.5

111

88

82
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Unit

Description
(feet)

Thickness

Distance
Above Base

18

17

16

15

14

13

12

11

10

. Member
Ministicoog feumetion

Covered interval. 29

Mudstone, brownish black, silty, hard, 80%,and
interbedded siltstone and rare laminated
sandstone, in part lenticular, maximum
bed-thickness 3 feet. 20.5

Siltstone (70%) and interbedded mudstone (30%);
medium-scale low-angle cross-stratification
set, truncated at top. 2.5

Mudstone (70%), brownish black, and interbedded
sandstone (30%), greyish black, leaden grey-
weathering, fine-grained, quartz-chert arenite,
minor pebbles and cobbles, lenticular beds. 6

Sandy siltstone, medium grey, weathers light
brown-grey, silt to fine-grained, quartzose,
black minerals 15%, cross-laminated beds
alternate with parallel laminated beds about
1 foot thick. 4

Mudstone (70%) and sandy siltstone (30%) inter-
bedded; mudstone is brownish black, weathers
medium brown-grey, silty, hard, beds 3" to
3' thick, 15

Sandstone, medium grey, black- and white-speckled,
weathers light brown, fine- to medium-grained,
grains subangular to subround, porous, hard,
laminated, thin- to medium-bedded, small-scale
cross-stratification, ripples, resistant
to weathering. 10

Covered interval. 150215

Sandstone, speckled, weathers light orange-grey,
quartz-chert arenite, medium- to coarse-
grained with pebbles at top (coarsens upwards),
poorly sorted; appears massive, unstratified. 15.5

Covered interval. 23.5

Sandstone, medium grey, fine- to medium~-grained,
pebbly, quartz-chert arenite, poorly sorted,
cross-stratified, parallel-laminated, contains
conglomeratic lenses up to 5'" thick, quartzite

and chert pebbles and cobbles, well rounded. 2.5

392

363

342.5

340

334

330

315

305

155.5

140

116.5

186

Unit

Thickness

iption
Descripti (feet)

Distance
Above Base

v

-

Covered interval.

Sandstone, rusty medium grey, speckled, porous,
hard, rippled, low-angle cross-stratified,
laminated, thin-bedded, resistant.

Mudstone (60%) and interbedded sandsto?e (40%);
mudstone, chippy to chunky fracturing, as
below; sandstpne, medium to dérk grey, wgathers
brown-grey, quartz-chert arenite, Vvery f%ne-
to fine-grained, laminated and cross-laminated,

sharp bedding contacts. 5

Covered interval; probably underlain by shale. 22

Shale, brownish black, dark brownish grey-
weathering, fissile, with minor (10%) 511?-
stone beds, lenticular, discontinuous, thin, .
dark grey, compact. ® 20.

Pebbly mudstone, unconsolidated, leaden grey,
polymictic, unsorted, pebbles §nd cobbles ?o
6" diameter randomly disposed~}n clay matrix,
sharp contact on underlying unit. . 0.3
Siltstone (50%) and interbedded mudstone (50%),
evenly alternating; siltstone.is dark grey,
hard, non-porous, laminated, in beds up to
1 foot thick, with some low-amplitude ripples;
mudstone is brownish black, silty, hard, chunky,
relatively easily eroded. 54

114

107

102

97

75

54.3

54

’ dicall ; )
Formation is exposed % in short intervals below here;

basal contact and stratigraphic thickness uncertain.



1o/ =
i o 188 .-

Section 7

Partial section of Moose Channel Formation measured near mouth of Eagle Creek,

northern Yukon Territory, in right (east) bank where beds are reasonably well ) Unit Lithology le:f-_d;:t)?ss_ ngght 2bove
exposed and strike northward, dipping 30 to 50° easterly. Air Photo A15462-23; B e ase (feet)
Lat. 68°45'N, Long. 136°34'W. Measured by F. G. Young in June, 1971,
46 Interbedded soft shaly sandstone, sand,
and light grey mudstone, recessive;
i i Thickness Height Above sand is light brown, fine grained,
Unit Lithology (feet) Bage (feet) carbon fragmental, in part ripple
laminated. Sharp basal contact 5 1,306.5
3 . 45 Interbedded sandstone and shale: sand-
Top of section not exposed; possible € : a H :
faglt between here and next partial stone is fine to medium grained, in
tion upstream part granular to pebbly, crudely
section up - parallel laminated, slightly feld-
spathic chert-quartz arenite; shale
. i tontains abuntant carbonaceous frag-
1 Formation : .
“°°§ien§§3§"c‘§og Mgber : ments, dark grey, in part sandy,
(235 ft.+) evenly laminated 4.5 1,301.5
51 Mudstone, grey, mainly silty, brittle; 44 Silty and sandy mudstone, chunky,
minor silt laminae, bands, and very recgsswe, poorly consolidated,
thin beds (5-10%); siltstone is medium grey; rare black chert pebbles; .
light gre orangé weathering = minor sandy beds, parallel laminated,
I;r%linagdy’micro-cross-laminaéed in rich in carbonaceous debris 14 1,297
2
i 106 1,515
part f 43 . Sandstone, very argillaceous, fine to
i ium to dark grey, with medium grained, medium to dar_k grey;
B su:ir:hitll;; nblz‘;:ugf :rgle‘lag:oig upeven,hmedium bedded; bioturbated,
. ntiptots 10 1.409 minor chert granules and pebbles,
siltstone, laterally continuo ' comminuted plant debris in concentrated .
49 Mudstone, light to medium grey, chunky, laminae 3 1,283
poorly stratified, occasional yellow
nodules and rare pebbles and carbon-
aceous fragments; minor graded beds . Bas;lzggnfsfggefhlember
of sandstone up to 1 foot thick, a, t eet)
i nt
il}ar};t!)aizl PPRERSEN YoNpEen 40 1,399 42 Conglomerate, pebbly-cobbly, medium- to
ineatio coarse-grained sandy matrix, grades
: 2 laterally into sandstone, medium-
Mudstone, light grey, 75%, and inter- . € s I -
G tsyedde:l megiumglfegc’led ;iltstone, 25%, grained, chert-quartz arenite, ripple-
laminated, plant debris on bedding and-dune structures, small fan-like . .
surfaces, rootlets 18 1,359 feeding burrow on upper surface 4 1,280
>
. s 41 Partly covered. Sandstone light grey
47 Mudstone, light grey, chunky, soft, with v . ne, 3
rare,,scattered pébbles ar,xd small very fine to fm.e grained, shale-
cobbles of chert and quartzite; almost c1§sts common, minor pebble layers;
unstratified; rare gypsiferous thn} to thick bedc}ed; probable
(weathered pyrite?) nodules 34.5 1,341 argillaceous sand interbeds 39 1,276
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An,. |
Unit Lithology Thickness  Height Above
fe . : ickness Height Above
i hpc (fask) Unit Lithology .n&:e:). . B:Ee (feet)
<0 Sand', no so}id outcrop, orange to grey, : =i
fine grained, argillaceous, minor 31 Sandstone, fine grained, resistant, less
coarse pebbles 7 1,237 than 10% shaly sandstone interbeds;*®
. occasional pebbly beds containing
39 Scree-covered slope. Scree fragments granitoid clasts up to 140 mm wide 30 1,124
of very argillaceous, very fine- i 3
grained sandstone, friable, chunky 3 1,230 30 Sandst?rlltla, fine grain;d, slig:tl'y )
argillaceous, poorly to moderately
38 Sandstone, light grey, mostly very fine sorted, lenses of conglomerate with
grained, very thin to medium bedded phenoclasts up to 130 mm diameter;
chert-quartz arenite ! 6 1,227 minor shaly sandstone with foraging
) burrows and pebbles 20 1,094
37 Sandstone, orange-brown weathering, very if
fine to fine grained, slightly 29 Sandstone, fine grained, light grey,
argillaceous, chert-quartz arenite, moderately to poorly sorted, inter-
medium to thick bedded, uniform. bedded shaly and friable sandstone,
Thin bed of pebble conglomerate 2 feet . fine-grained, carbonaceous debris;
below top 24 1,221 minor shale partings; rare shale-
" °  chip conglomerate layers, ripple-
36 Partly talus-covered, recessive interval. drift and planar cross-stratification,
Sandstone, shaly to platy fracturing, burrows in shaly sandstone, rare ball
light grey, fine grained, parallel and pillar structure 55 1,074
laminated, contains small shale chips 16 1,197
o . 28 Sandstone, fine .grained and minor sand
35 -~ Sandstone, fine grained, relativély interbeds, platy and slabby, sandstone
. Iesistan:_, weli bedded, with small medium to thick begded; répple
enses of conglomerate 22 1,181 laminated in part, burrowed in part,
& Rhizocorallium feeding burrows, festoon .
34 Sandstone, fine grained, thick bedded, cross-stratification in part 125 ¢t 15 1,019
- parallel laminated, carbonaceous
fragments, small shale-clasts, inter- Uncertain contact relations; moved down-
bedded platy, friable sandstone 15 1,159 stream éo point near confluznce gf
i Hornet Creek entering on left side
33 Sandstone, fine grained, medium to
thick bedded, resistant, carbonaceous .27 Conglomerate, pebbly sandstone, mudstone,
debris in parallel laminae, minor coal, thin to very thin intérbeds,
current lineations and cro;s— mostly oxidized. Sharp basal contact 2 .894
. stratification, in part platy- to ~
shaly-weathering interbeds 20 1,144 26 Sandstone and sand interbedded, scattered
pebbles and cobbles in thick beds; fine-
32 Sandstone, fine grained, medium to grained, chert-quartz arenite, parallel-
f.hick bedded, banded, slabby splitting lamina.\tgd, }ow~ang1e planar cross-
in part, planar cross-stratification, stratification; rare lenses of pebble
minor ripple-laminated beds; a few conglomerate up to 1.5 feet thick; rare
surfaces exhibit simple and’branching limonitic oxidized beds of sand 65 892
burrows g 10 1,134 .
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. . Thickness Height Above.
bty Lithology (feet) Base (feet)

25 " Interbedded sandstone, siltstone and
' mudstone, recessive; sandstone in
. part cross-stratified 10 827

24 Sandstone, light grey, very fine grained;
thin to medium bedded, planar cross-~
stratification, mild scours 'Y 3 817

23 Poorly exposed grey shaly mudstone with
interbedded fine-grained sandstone.
Sharp basal contact 4 . 814

22 Conglomerate, pebbly with minor cobbles,
poorly sorted, no visible imbrication.
Erosional contact 5 810

21 Coaly shale, black, papery and flaky,

contains leaf impressions including .

Eonisaidtes-sp, . C-/126

Fantsesites o (GSC loc. C-1/1269) 2 805
20 - Sandstone, light yellowish grey

weathering, fine grained, chert-

quartz arenite, carbonaceous

fragments, medium to thick bedded,

grades at top into unconsolidated

sand with mud intercalations is 803

19 Recessive, poorly exposed interval.
. Mudstone, clayey, medium grey,
- yellow stained, dark reddish brown
weathering, minor pebbles and sandy
bands and thin beds; minor olive-
green argillaceous siltstone and
dark grey bituminous bands - 29 788

18 Sandstone, fine to medium grained,
rare chert and quartz pebbles,
. moderately sorted, medium to
thick bedded . 7 759

17 Covered and recessive interval 10 752

16 Sandstone, fine to coarse grained, in
part pebbly; parallel laminated and
ripple laminated; contains sand and . .
mudstone beds up to 1 foot thick b5 B 742

-

Unit

Thickness
Lithology (Feet)

Height Above.
Base (feet)

15

14

13

12

11

10

Poorly exposed mudstone with minor
medium-bedded sandstone 10

Sandstone, very fine to fine grained,
in part unconsolidated, parallel
laminated, poorly exposed . . 5

Mudstone, recessive, mostly covered;
minor sandstone 9

Sandstone, medium- and coarse-grained
bands, conglomeratic layers aad
lenses with chert cobbles and
orange-weathering rip-up clasts,
parallel laminations; basal
conglomerate 0.5 feet thick; sharp
basal contact ©23

Mudstone, silty, grading to siltstone,
laminated, with coaly fragments 4

Sandstone bed, fine to medium grained,
crudely laminated, feldspathic chert-
quartz arenite §

Mudstone, medium grey, thin bedded, with
sandy bands and rare coal stringers;
recessive; sharp basal contact 20

Sandstone, medium grained, granular to
pebbly layers at bases of thick beds,
faint laminations, minor sandy mud and
medium-grey mudstone interbeds;
abundant shale clasts, in part cross-
stratified. Sharp, even, basal
contact 25

Mudstone, light grey, bedded, sandy
layers, poorly exposed . 19.5

Sandstone, shaly partings at base,
becoming more resistant-upwards;
basal beds are pebbly, and contain
shale clasts and large plant frag-
ments; parallel laminations and

minor planar cross-stratifications 4.5 .

731

721

716

707

684

680

675

- 655

630

610.5
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Lithology

Thickness
(feet)

Height Above.
Base (feet)

Interbedded mudstone and sandstone,
thin bedded, recessive

Sandstone, light grey, fine grained,
slightly feldspathic chert-quartz
arenite; thir to medijum bedded;
current lineations common,
parallel laminated, carbonaceous
debris laminae

Interbedded sandstone, argillaceous
sand, and dark grey shale, thin
to medium bedded; thicker beds of
sandstone display ripple-drift
cross-lamination sets, planar
cross-stratification, and parallel
lamination, and contain mud-clasts
and plant-stem fragments

No lower strata on east bank of creek.
Calculated thickness of strata
covered by creek bed to exposures
“on west bank

Sdndstone, fine grained, in part

convoluted, ripple laminated;
5% conglomerate, minor ironstone

- concretions. Contact covered,

Tent Island Formation

Mudstone with 10% interbedded siltstone

Base of section exposed on lower
Eagle Creek

530 £ 50

40

250

606

604

596 .

570

40

i .

e

Reindeer This composite section of the middle
“hannet Formation was oSaiciideted

Section 8

Eagle Creek, Yukon Territory

part of the.Moose Channel formation and basal

194

from several shorter sections mea-

sured and described from bank exposures on the right side of Eagle
Creek, Yukon Territory, at approximately Lat. 68°42'N, Long. 136°32'W.

Unit

Lithology it :
eet

Thickness

Height
Above Base
(feet)

80

79
78

77

76
75

74

Top not exposed - thick recessive
interval

Reindeer

WYonee—Lthannel formation, Aklak Member (664+ feet)

Interbedded sandstone and conglomerate,
some conglomerate beds graded, others
not, bedding contacts sharp, basal
contact sharp and erosional 31

Covered interval 4

Sandstone, medium grained, lithic
chert~quartz arenite, thick bedded,
bedding contacts sharp, occasional
l-foot thick conglomerate beds 3

Conglomerate, pebbly, with sandstone
lenses common; sharp, uneven lower
contact 12

Sandstone, as in Unit 78 10

Conglomerate, pebbles and cobbles in
sandy matrix, maximum phenoclast
diameter 20 cm., clasts well rounded;
sandstone lenses about 1 x 20 feet;
contain clasts of similar lithic
sandstone, possibly of internal
derivation; unit appears homogeneous
except for indistinct horizontal
orientation of pebbles 28

Covered interval 40

2246.5
2213.5

2209.5

2196.5
2184.5

2174.5
2146.5
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. Lithology

‘Thickness
(feet)

Height
Above Base -
(feet)

72
71

70

69

68
67

: 66

65

Sandstone, light grey, rusty grey-
weathering, medium grained, very
poorly sorted, no visible porosity,
quartz-chert-feldspar-muscovite
composition; medium bedded, irregu~
larly fractured, cross-bedded in part;
pebbly horizons common, minor scour
structures filled with pebbles 108

Covered interval 8
Sangstone, medium to dark grey, fine
grained, moderately sorted, porous,
pebble layers common, thin- to
medium-pbedded, irregularly fractured;
carbonaceous debris common on bedding
planes; ripple-marks 67

Sandstone, as in Unit 69 but contains
in addition few l~foot beds of muddy,
micaceous siltstone; coalified plant
fragments and shale-clasts common 7

Sandstone, medium grey, fine to medium
grained, poorly sorted, minor porosity,
hard, grains subangular to subrounded,
quartz~chert arenite, pebbly bands
common, coaly fragments common; thin-
to medium~bedded, minor small and medium
scale cross-stratification 63

Covered interval . 50

Sandstone, light to medium grey, medium
grained, very poorly sorted, subangular
to subrounded, nearly fraible, quartz-
chert-feldspar arenite; thin~ to medium-
bedded, moderately resistant; large
sets of cross-stratification in some beds,
pebbly horizons common 20

San&stone, medium to coarse grained,
banded, minor pebble conglomerate and
scattered pebbles; medium-bedded with

occasional thick bed . 57.5

Conglomerate, cobbly, maximum clast-

diameter 8 inches (21 cm.) 1.5

2106.5
1998.5

1990.5

1923.5

1916.5 |
1853.5
1803.5

1713.5

1656

3=

Unit

Lithology

Thickness
_{feet)

Height
Above Base
{faet)

64

63
62

61

60

~ B9

58

Sandstone, medium to coarse graineqd,
banded, with 10% conglomerate beds

and pebbly sandstone beds, lenticular,
up to 1 foot thick 27

Coal, black, bituminous 1 -

Saggstgne, liggt grey, medium grained,
orly sorte with minor conglomerate;
thick-beaded ’ o7 s

Sandstone, light grey, rusty grey-
weathering, medium grained, poorly
sorted, quartz and variously coloured
chert, granular and pebbly, with 20%
conglomerate beds, relatively continuous,
0.5-1.0 feet thick; médium- to thick-
beddgd; resistant; cobbles and coaly
debris at base of unit which is partly
convoluted; small and medium scale
cross-bedding up to 3 feet thick per
set 14

Moose Channel Formation )

) Ministicoog Member (1,080'feet)

Mudstqne, meqium grey, recessive, coal
laminae, silty and.sandy in uppermost

1 foot, poorly stratified 11.5

Shale, black, bapery, coaly, rare coal
lgnses, yellow-weathering; leaf impres-
sions common 3

Mudstone, medium grey, in part silty, with
small clay ironstone concretions. GsSC
loc. g~11285 (palynological analysis by
W. Brideaux) vielded recycled Lower
Cretacegus spores and pollen, Lower
Palgozolc recycled spores, Stereisporites
antiguasporites (Wilson & Webster)
Dettmagn, Inaperturopollenites hiatus
(Potonie) Thompson & Pflug, Betulacoeoi~
pollenites sp. cf. B. infrequens (Stanley)
Norton & Hall. Age: Uppex Cretaceous,
probably Maastrichtian . 17.5

1654.5
1627.5

1626.5

1596.5°

©1582.5

1571

1568



Unit .

Lithology Ceoot)
eet

Thickness

ﬁéight

Above Base

{feet)

57

56

55

54

53

52

51

50

49

Sandstone, pale green-grey, orange-
weathering mud-clasts, fine grained,
laminated, macerated coaly plant
debris, in part outline current
lineations on parting planes; thick-
bedded 22

Interbedded sandstone and mudstone; sandstone
dark green-grey, very fine to fine grained,
even splitting, poorly consolidated, medium-
bedded; mudstone, chunky, irregular
fracturing, medium grey, in beds up to
1 foot thick; recessive 12.5

Sandstone, fine grained, very evenly
laminated, ribple-laminated in part,
abundant carbonaceous fragments, some
large coalified wood fragments 7

Covered by vegetation on both banks of

stream 10010

.

Very poorly exposed sandstone, slabby,
ripple-marked, with recessive inter-
beds of mudstone 100%10

Interbedded mudstone, grey, sandstone,
partly pebbly, and pebble conglomerate,
well cemented; sandstone bedding soles
display load casts, fine crawling trails
and pocket burrows 4

L ]

Conglomerate, bright yellow to orange,
cobbly, with interbedded sand, olive
green, coarse-grained, and sandstone,
yellow-weathering, fine-grained; thin-
to medium-bedded 4

Sandstone, yellowish grey-weathering,
coarse grained, pebbly, feldspathic
quartz-chert arenite, carbonaceous lam-
inae and coalified wood fragments, in
part cross-stratified; thick bedded:;
pebbles consist of chert, chert-grit
sandstone, ironstone 11

Recessive, mainly covered interval; in part
shale, medium grey, coaly in part.
Sharp basal contact 14

1550.5

1528.5

1516

1509

1409

1309

1305

1301

1290

Unit

Height
Thickness  Above Base

Lithology
(feet) (feet)

48

47

46

45

44

43
42

Sandstone, medium grained, well sorted,
hematitic at top, pebbly to cobbly
near base, with mixed conglomerate and
sandstone .filling 3-foot deep scour,
sharp, eroded basal contact; resistant,
massive 28 1276

Sandstone, orangish grey-weathering,
medium grained, sparse pebbles, uniform
character, in part nearly friable;
massive, irregularly fractured 56 1248

Interbedded sandstone and mudstone, with
sandstone domlnant 1n uppermost 20 feet,
but about 50-50 below; sand-
stone, medium gralned, falntly laminated;,
resistant, orange~weathering, pebbly
layers, medium~ to thick-~bedded; mudstone,
rece551ve, contains thin sandstone beds
‘with pebbles and cobbles, ripple-laminated
in part, macerated carbonaceous debris
common 102 1192

Poorly exposed interval, probably thin
sandstone and mudstone interbeds as be-~
Tow 13 K 1090

Interbedded sandstone, thln-hﬁdded, and
mudstone, approx. 50~50 a#epe*t;cns
sandstone, fine to medium grained, pebbly
at bases of beds, laminated, burrowed,
rootlets; mudstone, light grey, sandy
streaks, rootlets 25 1077

Mudstone with thin coal seams ' 2 1052

Interbedded sandstone and sandy mudstone;
sandstone, fine to medium grained,
moderately sorted, laminated, ripple-
marked, .clay drapes on ripple beds,
burrows, rare pebble layers, carbonaceous
debris common; mudstone-rich beds commonly
about 2 feet thick, contain thin beds and
laminae-of sandstone; mudstone is clayey,
soft, grey . 32 1050



-G
: ; Height
B Abﬂezggtse Unit . _ Lithology Thickness AbovegBase
Lithologye ickness ove Ba .
il (feet) (feet) (feet) (feet)
35 Sandstone, fine to coarse grained,. banded, -
. shale partings, thin~ to medium-splitting,
Moved downstream 1/4-mile to equivalent rootlets, lenticular T 2.5 877.5
stratigraphic level
. . 34 Interbedded grey mudstone, medium- to
Sandstone, orange-weathering, fine grained, coarse-grained sand, and minor pebbly
in part calcareous, scattered pebbles, sandstone, fine grained, lenticular;
fairly uniform, flat shale-clasts abundant recessive 8 875
on bedding soles, rare star-shaped feedlng
burrows, ripple-marks; minor shaly inter- ’ 33 Sandstone, 1light orange~grey-weathering,
calations and thin interbeds 40 lols laminated in part, pebble lenses, shale-
. clast lenses, minor mudstone interbeds,
Interbedded sandstone and sandy mudstone, plant rootlets at tops of many beds;
thin-bedded, both evenly laminate@; sand- medium- to thick-bedded, sharp basal
stone, orange- and grey-banded, fine to contact 8 867
medium grained, minor pebbles and cob?les,
abundant carbonaceous fragments, oscil- 32 Underlying interbedded sandstone and
lation~ripples common, mudstone con- mudstone inaccessible, measured only 130%1s 859
tains sandy bands 33 978
. 31 . Sandstone, light grey, fine grained, uni-
Sandstone, fine grained, vaguely laminated, . form; thick-bedded to massive, numer-
some coarse-grained and pebbly bands, ' ous black partings in upper half, friable :
partly calcareous; forms large flow in part in top 25 feet; sharp basal
rolls, 5 feet high at base of unit 20 945 contact 80 729
Interbedded sandstone and mudstone, each % 30 Mudstone,. medium grey, chunky, recessive 2.5 649
approx. 2 feet thick; sandstone.coarse . x
grained commonly, medium- to thick- 29 Sandstone and sand, 40-60% proportions,
bedded, except thin-bedded within mud- very fine to fine grained, laminated, .
stone intervals; pebbles and small even splitting 8.5 '646.5
cobbles common, especially at bades of
mudstone beds, shale-clasts common . 22 925 28 Mudstone, chunky, thin siltstone interbeds,
) common plant-fragment layers; very
Sandstone, generally fine grained, pebbly . : recessive . 35 638
and coarse to very coarse grained near
tops of beds, minor mudstone interbeds, 27 Sandstone and shale interbedded, 50% of
orange-grey, up to 0.5 feet thick; each; sandstone, medium to coarse grain-
load casts, burrows and tool-marks on a . ed, bands rich inshale-clasts, some
bedding soles; thin- to thick-bedded, small burrows 27 603
resistant, sharp basal contact 11 903
. 26 Conglomerate, pebbly, with rare shale
Interbedded sandstone and mudstone, thin- lenses; irregular thickness 1 576
bedded, sharp bedding contacts common ; .
sandstone, fine grained, conglomeratic 25 Sandstone, pale orange-weathering, fine
at bases of beds, laminated, mudstone, to coarse-grained, scattered pebbles,
‘medium grey, contains 20% lenses of ) parallel-laminations, cross-stratifica-
sandstone with reedy carbonized plant tion in nearly planar sets, in part
fragments abundant 14.5 892 ripple-marked; minor coaly stringers
and unconsolidated sand 11 575

na

v
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1
]
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Unit

Lithology Thickness

(feet)

Height -
Above Base
(feet)

24

23

22

21

20

19

Mudstone, coaly with minor yelloyish
sandy layers, medium to coarse
grained in uppermost 15 feet;
interbedded coaly and ochrous
varieties below, the latter silty
with plant debris, very soft;
very recessive

Coal, black, banded, one blocky-
fracturing bed

Basal Sandstone Member (502+ feet)

Sand and sandstone, fine grained,
slightly argillaceous, mostly
evenly laminated, medium grey,
nacerated coaly plant debris
common, irregular coaly stringers
in 3-inch bed 20 feet below top;
rare mudstone beds, dark grey;
scour~and-£fill structures, cross-

- stratification, current lineations

Interbedded sandstone, siltstone and
shale; sandstone, very fine to
medium grained, in part parallel-
laminated, cormonly burrowed; shale,
grey, sandy and pebbly bands and
thin beds; siltstone beds in top 15
feet, associated with carbonaceous
laminae containing abundant plant
fragments. GSC loc. €-11283, plant
remains identified by C. J. Smiley,
Univ. of Idaho, as Equisetites sp.
(Upper Cretaceous)

Sandstone, fine to coarse grained, banded,
ripple-marked, clay laminae, planar
arid festoon cross-stratification,
scattered pebbles, thick-bedded; basal
few feet contain lenses and beds of
marlstone

Conglonmerate, granular to bouldery, very-
. poorly sorted, lithified, mainly chert
clasts, maximum diameter 400 mm

60

67

57

.13

564

504

502

435

378

365

(0l

Unic

Lithology Thickness
. © (feet)

Height
Above Base
(feet)

18

17

16

15

14

13

12

11

10

Sand and sandstone, light grey, very

fine to fine grained, scattered

pebbles and cobbles, pyrite nodules;
mostly massive, fairly resistant;
conglomerate lenses up to 0.5 feet

thick in upper half; cross-strati-
fication and scouring common in top

20 feet 8

Sand, ochrous, fine to medium grained,

very limonitic, very recessive, grades
into overlying unit

Sandstone, orange-weathering, fine and

coarse grained bands, wavy laminations,
carbonaceous plant debris, minor shale

partings, limonitic crust on top l-inch
-layer

Conglomerate, pebbly to cobbly, slightly

limonitic

Marlstone, orange-weathering, lithographic,

light grey, contains minute plant frag-
ments '

Inteérbedded sandstone, sandy, coal-frag-

mental mudstone, and conglomerate,

cobbly: sandstone, medium grey, in thin
uneven beds, with abundant wood—~fragments,
coalified, ripple-marks, parallel-lamin-
ations; sharp basal contact

Sandstone, fine to coarse grained, crudely

laminated, cross~stratified. at base, minor
friable layers

Conglomerate, pebbly, sandy, friable,

limonitic in part, grades up into
coarse-grained sandstone, coal-frag-
mental, and capped by shale layer

Sand, slightly lithified, light grey,

medium grained, laminated, poor to
fair sorted; recessive

Coal, blaci, partly laminated, shaly in

part, very recessive

3

3

7.3

0.7

364

281

279.5

279

278.5

278

275

267.7

267

259
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POES

Thickness

* Lithology (feet)

Height Above"
Base {feet)

Sandstoene, fine and medium
grained bands, sparse chert
pebbles and pyrite nodules,
low-angle cross-stratification;
mainly massive, resistant 19

Sandstone,, fine to coarse grained,
pebble-layers, slightly calcar-

eous, quartz-chert-lithic arenite,
parallel~laminated, cross-strat-
ified in part, in part covered or
poorly exposed 47

Interbedded sandstone and mixed
mudstone-samdstone beds, 1 to 2
feetr thick; recessive, poorly
exposed; sandstone beds thick,
slabby fracturing 22

Sandstone, basal parts of beds
coarse grained and pebbly, upper
parts fine grained, parallel-lamin-
ated, poorly consolidated, medium-~
to thick-bedded; mudstone interbeds
in basal 10 feet; bedding soles
show burrows, scratch marks, and
groove-casts 25

Mudstone, medium grey, chunky
fracturing, with minor thin-bedded
sandstone, fine grained laminated,
burrowed, in part lenticular; .
scoured, sharp basal contact 14

Sandstone, light grey, fine grained,
moderately sorted, slightly cal-
careous, in part porous; parallel '
laminated and planar cross-strati-
fied, shale-clast bands common,
burrowed shaly laminae near top:;
medium~ to thick-bedded 13

Covered by stream alluvium of
valley floor 100

Interbedded conglomerate, sandstone,
and mudstone in 1- to 2~foot beds;
conglomerate is channelled, with
clay drapes, and overlain by sand-
stone oy conglomerate beds; sand-
stone and mudstone occur as thin
interbeds in 3~foot subunits; some
sandstone shows planar cross~strati-
fication i35

255

236

189

167

142 -

128

115

L o

Sechon 9

Section poorly exposed in axial part of Deep Creck Syncline on Yukon Coastal Plain in vicinity
of Lat. 68°51'N, Long. 137°58'W. Stratigraphic units and their thicknesses are based largely
on three ground traverses and air photo interpretations. High-level (A 14406-58, 59) and re-
cently flown,low-level, high-resolution, vertical air photographs were used and integrated
with lighologic and structural control obtained on the ground.

Unit

Thickness

Lithology (fect)

Height Above
Base (feet)

Reindeer

19

18

17,

16

15

14

1 Formation (top not exposed; highest beds in synclinal axis)
3035 + 150 feet thick

Covered, recessive interval, probably mudstone of
uncertain thickness. 170 + 20

Sandstone, light rusty grey, fine-grained, compact,
in part poorly sorted, platy fracturing, 10%
chert; minor red sandstone, fine-grained
micaceous, thin-bedded. 170 + 15

Mudstone, uniform, dark air-photo unit. ) 45

Sandstone, light grey, fine-grained with coarse sand
and granules present, moderate to poor sorted,
quartzose, 15% chert and dark fragments, platy
and thin-bedded, porous in part. 115

Mudstone, uniform, dark air-photo unit. . 85
Sandstone, very fine to fine-grained, chert granules

common, rusty specks very abundant, compact,
subangular to subrounded grains; very thin-bedded. 200 +10

Moose Channel Formation

13

Mudstone, uniform in upper 50 feet; interbedded with
sandstone below with pebble horizons; possibly
contains coal beds; sandstone, rusty grey, very
fine to very coarse-grained beds moderate to
poor sorted, in part porous, rare low-angle
cross-bedding; pebbly beds fill scour-structures
in part, contain phenoclasts up to 90 mm in dia~ .
meter, composed of black chert and white quart-

zite. Sharp basal and upper contacts. 380 +35

2,865

2,695

2,650

2,535

2,450

2,250



e el
05

Unit *

Lithology

Thickness
feet)

Height Above
Base (fcet)

11

10

Covered recessive interval traceable throughout
area, probably underlain by mudstone; thickness
seems much greater in north than south.

Conglomerate and sandstone, forming a lenticular,
resistant unit, possibly not at samne stratigraphic
level everywhere in outcrop area; conglomerate
consists of chert pebbles and coarse sand mainly,
minor shale rip-up clasts; sandstone is fine- to
coarse-grained, argillaceous, poorly sorted,
with some large scale cross~siratification.

Covered, recessive interval everywhere, probably
mudstone.

Sandstone, light to medium grey, fine~ to medium-
grained; poor to moderate sorting, in part argil-
laceous, in part cheft-pebbly; in part hard and
non-porous, in part porous; irregular to even
bedded; current lineations, carbonaceous debris,
coaly fragments, bedding-plane trails, ripple~
laminae; quartz-lithic-chert grain components.

Covered, recessive unit, probably mudstone

Sandstone, light grey, fine-grained mainly, thin-
bedded; quartz with 25% chert, minor potash
feldspar, thin, irregular bedding; 1~ to 2~ foot
graded sets at base, changing laterally into
pebble conglomerate with sand lentils.

Covered, recessive unit, no exposures.

Very poorly exposed unit interpreted as interbedded
sandstone and mudstone from air photographs.

Covered, recessive unit, probably mudstone

Sandstone, light grey, fine-grained, moderately
sorted, trace porosity; thinly bedded probably.

Covered, recessive unit, probably mudstone.

Sandstone, mainly fine-grained, coarse-grained beds
common, quartz-chert-feldspar composition, pebbly
layers minor, moderately sorted; resistant at top
and bottom but not in middle portion, possibly due to
shaly interbeds.

70 + 10

300 + 10

--360 + 20

140

100

100 + 10

85

50

95

90

230

1,870

1,620

1,550

1,250

890

750

650

550

465

415

320

230

Thickness Height Above

Vel Lithalogy (feet) Base (feet)
Tent Island Formation (upper part only)
4 Covered, recessive unit, appears uniform. 110 x 10 610
3 Mudstone, not exposed, with minor sandstone beds,

{fine-grained, poorly to moderately sorted, 25%

chert, rare coarse-grained sand and pebbly beds, . s

in part porous. 250 + 2
2 Mudstone, brown-black, carbonaceous to coaly, silty,

chunky; rare sandstone, dark grey, fine~grained,

poorly sorted, carbonaceous debris, micaceous, 250

homogeneous fabric. 150

i bably mudstone for consid~

1 Not exposed, recessive, probably Joo+ 100

erable thickness below.
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