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U)i) er C::.· etc.c eous st r8tc. cow? rise t h e yount;ec t 1·ocks of 

Yukon Co c.s t 2. l !'l e. in 2.nd a re pr es erv e d in synclinc. l coree and 

C:.o· .. -nfc.n l t ccl ~loc ~.:s Euch t h::t t~ cy : 02."':.1 C.)~:. ro ::i :-.ic-. t ely o:ie :1z..lf 

of t :-:e beC.ro cl~ s u :"'f c. c e - ~. re 2 . T!!es e :rocks ~ lunc:, e Gent ly s & e::;·~ r C:. , 

r.nd c. re ov c::l c.in by ·rertic.r y sedi.:!P-::ts be!:.ec.t l: t h e cor:i:ir:e::i t c.l 

s ?!. elf c.nd ;.:e.c;: end e Del t a . ·£h e Up:;ie r Cre tsc eous sec;uence c c:1-

si sts of t h e Boundcry Cree:: :2or:.ia ti on c. t t h e bs.s e, fol 2. o·::eC'. 

upr1ar ds by t he :2i sh ?~v c:r Grou:;i, ·:1'.'1 ich i ncluC:. es t h e Ter.t I s l a."1C. 
a.nJ. th.t. R<.;ndtt:.<r FDr ma.Ti'cn0 

end :.:oos e Cher_n el f o!'::!atior:s, Stre.t i c; rc.:ihic uni t s c o~::i risin[; 

/. 

tti~ s equence, excep t f or t h e previ ously describ ed L:oos e Ch~.nnel a....J. 

f (t"1 ou~toy , 1%-h) 

~orr.1c. tion5
, c. re r. a":led r.n d defined in t :iis 

j 

R.,Ni.u· 
re~ ort. 

Dis cussio:1s of s edi :':le:1 tolo;;y, peleog eo~r :::::h:r, pc. l eo:r:t ol c.:;y , 

structur a l g eolo[y, 211d ecor.o:':lic ~ eolo:y Ere b cs ed on ~et c.il ed 

bedrock studies undert rk en in t h e e::.stern co2s t a l p l c.in r:. r ea 

(see e eolo~icEl :':lep), reconr:ciss £:1ce geolo~y of t h e re s t of fu 

co r.sk.l pl c.in, End studies of sa."!!p l es 2nd nel l - l ot;s of severz.l 

Hells, notably t h e LO.E . Ellice 0 - 14 borehole locc.ted i::i north -

Yieste:cn ~iackenzie Delta. 



The rocks described h ere ;:, re preclo~i-Qr.ntly t crriGe::ous 

cl :::: stic sedi.::e ri_ t12.:c".f roc'.:s , The s:.~cll re::ic.ind er include co r.l, 

c e.~Oonc:;.t e roe :: s , =:.nd ~yrocl c:. stic ~e volc c.~ics . Th e Eoun tlc.ry 

Cree:, :::'o:·:::ation is :2e inly bi tuni::ous, :::c:.rir.e s'.1c:.le , ancl ajJ pccrs 

to re?resent a considercble portion of e ~rly to ~iddle Late 
o.nJ f?cinJtcr Ft;rrr.o.lion 

2 . 

Cre-::-.ceo ~. s ti::.e . Tte 7ish :Uver G1·ou!Jjis a ;;iol cssc-li~:e clcstic 

~ed0 e , about 7,000 feet t ~ick end consisti~~ of Grey ~ud~to::c, 

sil tstor:e , iuar1z-c.k.-t. l;ih;r.. S£..'1dstone , co,:,slo;.,erat e, and r are coa.l 

se:..=s . 

G:OG::< .. AE!-:IC s:TTI::c 

~? :: e:: Crst2.ceous !"'ocl:s 21·e 12.::..'.~: aly c"csent i:: t:1e :-Jount::-.i!'lous 

::-:· : · "':~ :: ~::5 :·_c :., :~: - :-. _ .. :- :..:-_.:.. ~: ~ :-:.."' e· :.c:.: c: :-_c ::t:· c: .. :.: ;: -..:.:: : :: ·:.;r. ~:.·.:..-: r:· 1 .. y, 

:-.::t. ccc·.'.:' ~ .. ~i·-:s.:-il:r •:::.. t::in I'u.~ :c:-_ Co ::- :: t .:. l 'El ::- i:i, c. stri) of lc.:icl 

of l o·:: relief' ebout 15 niles .-:ide bet·::een Porcupine Plateeu 2.nd 

Eec.ufort Sea . i:!:he coc.ste.l ~ l e.in 

rises abruptly several hundred feet above the Mackenzie deltaic 

plain along a straight scarp that trends N 52°vt ; n H; ~ -roa . 

The tundra-covered land surface gradually increases in elevation 

towards the southwest, in the form of a dissected, xuplifted 

pediplain. Outcrops occur primarily in stream-banks and gqrges, 

i r-----~-

1 · 

I 
! 

..'2 3 

condition 
and in a weathered and highly fractured f{'}Z':!l along rare cuestas. 

There are no permanent roads or settlements on the coastal plain 

west of Mackenzie Delta except for the Distant Early \'/ar::iing ( DE",'/) 

nor;fb.> mar 
establishmen t at Shingle Point, a few :niles west of the~-

C..oQ.St~l pla,;., 
area. In su::imer the ~ may be reached only by aircraft or 

boast from the towns of Aklavik and Inuvik, 48 and 70 "11.lee dis-

tant to the southeast, respectively, 

In coct yecrs 6eoloGiccl field ~ork cen be stErted Et the 

be.::;i::ning of June in this area, althouc;h lc.te sno·;:fclls ccn 

cz.use delcys le.stint; until :::id -Jur~e . T.he co28tnl )lz.in is ver-:1 

prone· to dense fog and :::oderr- te ;·;inds borne off the ice-?acl: 

C-"1d O~i en le2ds of t:1e e.dj e.c e::t :2ee.ufort See. . Ec.s e -e: c..~!) S estc -

blished inl:::nd in hi eher terrain take ::.clvEntec;e of \7ar::er :tir 

a.YJd ;;robc.bly e~:perience less "dor:n- tine" cli: e to incle:::ent •::eather 

then thoce set up on the coastal plcin, 

~~ PRE\JIDU5 wo;2K 

The earliest geological observations of the i=ediate 

study- area were made by O'Neill (1915, 1924) during a three-year 

stint with the Canadian Arctic Expedition. He traversed the 

Yukon Coastal Plain several times , where he was duly iopressed 

by the thick, well exposed Pleistocene deposits along the Arctic coast . 



.. ~+ 
Latour (1956) nade a brief visit in 1955 to ~loose River 

coal mine at Coal :.'.ine Lake, where the coal yielded pollen and 

s ~ores dated by ::!acGregor (1961) as upper half of t he Upper Cre-

tace o..:.s. During Operation Porcupine of t he Geological Sur vey in 

1962 ~ountjoy ~ade observations of the Upper Cretaceous rocks 
&_~ 

on and near~?ish River, and reported on t hem subsequently (1967)). 
tW 

In tJ-r-H; repor t he n=ed a..."ld discussed the ::ioose Channel ?ormation. 

Norris revisited the study-area several times in follovt-up studies 

to Operation Porcupi ne, and reported briefly on t hi cknesses and 

some of t he sedirnentologica l properties of the Fish River Group 

(Norris, 1970) , 

t ... 
DL:.r:.!1;; t b. e lc.ct.(decc:.C.es seve: .. e. l [::eo l oz,i cal ::-eco::n~iss.r.!:c e 

::.!issions ·:.1£:-e se::t i r.. to t::is e:!'ee. by pe ~rol eu::i coi~:!)£r..ies , but 

...... . .. p ..:- ~· ... ; ... · -· -,...,_ !~ ... -- ,.. :i • 1 i ,....• .... ,..... :.- l, ( 0 ) ~ .• c ___ o~ "- -- -= · .. 'J ___ •• c.S ~- et b"e._ .:iuo __ " .. cQ, _,o, .. es 1,,72 bc.sed 

his :~aste::::- of Sci ence t hesis about t h e I.:oose Chc.::-nel ::'or~.'2 tion 

on data end se::!ples gat l:ered r:hi l e ~-1o rl:ing for the _t,, tl[;..:.vitic 

Ric::ifield Co=iJWY . A concise version· of this research ( IloL-:ies 

and Oliver, 1973) rras present ed to t he CG1adian Arctic Syuposiura 

in Saskatlilon. 

I 
I 

---..--......:..:: ....... ---~-----·----------·----------- ----

Charnney (1971) erected 7 physi cal stratigra;:hic divisions 

end 23 bioatratigr aphi c subdivisions based upon mi crofos sil 

recovery from cuttings and cores of t he Reindeer D- 27 borehole , 

the first well dri lled on ~lackenzie Delta . An attempt is oade 

in this report to correl a te his informal di vi sions to units 

recogniz ed in the Ellice 0- 14 borehol e , loca t ed 30 miles west , 

and to the surface stratigr aphy discussed here. 

5 



~ -~ el l'-€Q !'1ese .. •-•= PRES cNT STUDY 

.. ~ (,, 

',',"i t h the advent of active exploration for oil and gas in 

th~ :.'.ackenzie Delta ar ea in the late 1960 ' s , t he need for more 

et.p e;; i:g!' surface and s ubsurface stratigr aphi c control from the 

coast al plain and northern Richa r dson :fountains was i mmedia t ely 

r eali zed . Very littl e infor~ation had been published on rocks 

younger t han the Aptian upper sandstone division of Jeletzky 

(1958, 1960), a:id the writer's present project was designed to 

,fill these knowledge gaps . 

The pr esent st udy was launched i n the sunL'!le r of 1970 when 

t he writer shared a c amp and 4 helipopter, supplied by Li f tair 

Int ernational Lir:iited, with Dr s . D. K. llorris and J. A. Jeletzky 

of the Geological Surv ey . St r atigr a;:ihic 1nfor:~a tion on the Fish 

River Grot:.p -.n~s obtained during the co urse of a two-week~ 

L ttk. Fish i3;5 
~ traverse by inflateable boat dovmL(cache) Creek and !hsh 

Rive:- (Young , 1971). This method allowed t he writer to visit 

nearly all oi.:.tcrcps along the riv erbanks at a slow pac e, except 

for running the r apids in Fish River c anyon near t he confluence 
Lt+<... Fi>h 

of,(~ache) Creek. During this traverse the writer was amiably 

assisted by illr D. Loney. 

In June and July of 1971 a base camp was r;iaintained at 
l"l""f ('f,'i"""- 1) 

Coal Uine Lake in the heart of t he ~-are1\ With the excellent 

•• ~ 7 

assi13t anc e of Ila' D. H. McNeil and e helicopter chartered free 

Shirley Helicopters Limited, nearly all strea:n- cuts and ridge 

outcrops in the e-tuZ- area were examined (Young, 1572). Foot 
a,..,_,.,~, 

traverses were made along tfie-enti:!'e-:!:e!'lef.<ltle-ef Eagle , Hornet , 

Aklak, and "Bushy " Creeks, starting from t heir first heedward 

outcrops . 

Durins t he fidd :Jee.sons of 1970 , 1971 ar:d 1972 :'econ."1ds-

se.nce stops , foot trc.ve::::-s€s , e~d :.1ec.sured sectio:1s in UJper 

Cret r.ceot.:s rocks r;er e C:es cribed at vcrious loc2ti ons 0:1 t he 

coestel ) l ein (?igure 2) . Drill cutti~g s e~d c u~es fro~ the 

entire I. O. E. Ellice C- 14 bor ehole , ar..C: t:-.e U:'.)_::ie::- !:al:' of t '.;.e 

I. O. E. Elow ?.iv er YT E-47 bo::-ehole ·::ere e;:c::-.:ine d c:,d lo.:_,,:;ed 

i n detc.il by t l~e ~.-::rite:..,. 
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Qf:!.-. .s>.<Jf-LS/,ms f°,,r ,-_,,J"~',_.;..t of //,,_ fuf W<.r"- k,;.,Jl_t l'ro';,J,,,/ /,l 

, °]). w. Myhr, a,,,/ num~rou• pfh<r ..J"'/'J;sh f.,~;!iar wi#l ii. ~ y~l".J/ 

.r hi~ are<1. , 

~"4>~~ 
·::i th the recent i ncreo:.s ed ir t ere st in the eco:·o .. ic :;io~ c-:-. ti2l 

of ~~c~ e~ zie Leltn and su:rrcundin~ ere£ the n eed for ~ore cec[r~p~ic 
v~a,"-'-

na;;;es is evide:·. t. Also, refs r .::: c c-s to v:.rio:.:s "-l'-'1~ . .. ed etr~s.~s nlor>-e 

v.r~ich .:.. .portc.nt 
.: e'J2.c~icr.l cutc~o s occur ~:,- :.:e::· c:·.c. 1 • 1 ~ ~ 

ndesirc~.'Jle i:: 
ti:c lo~:g run . AccorC:in.:;ly, scvt;:"z.l r:.2 es r:er ~ 

su~r.!i tt ed to the 
C2nEO.i£.n .=er:·,1c.:::e~t Cc~.::·.:ittse on G~cc::i::--2 .9hic = .:-~. :es , 

end ~ 8.~::::ircvcd 'Jy the.: . 

The- nn:.:es L:port~nt to the re::;iort i~·clude t'.-le follo·::inc : 

l.er;le Cre~k- 8. nortl:·;1erd flo•::ing sh·ee::i v1!-: os<0 course lies just 

1

aes t of the Yu::cn. - ::orth·;.rest ~·8rri tori cs Dot.:.::C:.2 :::/ 

end nhi ch dr2ir:s into l'.'€•:1ly n= .. ::ed Seo:·; L::~:e :'.n 

nort.hr:est€rn ~e. c~:enzie Del l;S . 

~~- a :-i~jor so:.lthn:stc::--:1 t:ri"cutar:,r of ~c..:..lc Crse~:, 

»:hich it enters 2t Lo.t. 63• 44' 20" ::c:dh, I.on;:: . 

136 35 ' 00 11 '."!£;st . 

Aklek ~- the l e r zes t stres::i {ebouching into Co ~ l -ir;e Leke 

.Eot~ « ... dr..,..y 

of nortt 1:;rstern __ :ac::enzie Delta . IS 1J . .z._ 

This nc_·.::: ~ t.:.seC 

" 
by t he loc2.l InC.iens for this cre e~ : end ::e::.ns "beer" 

LouU.<ux 
in tl: eillc 12ngu~l e • 

r,--~e
1

- - a :rjor r:este:'n t::.·i:nitr.:·y of :::?i .: :'ish :tiver , 

~7hose j unction with t he l~~~er al~oEt coinci ~e s 

r;i t.I:: the. point \~·.here ::ii; :-ieh River crosses 

9 . 

./ 
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GEOLOGICAL SET'l'TiJG 
,, l...,<.,..;J' 

th -: YL.:l : ~ n-i~ort!1~·: es t 11 r:"i toriec bo l.: nC:~ r~· · t The geological history of the northern Yukon Territory 

l e t. 68°30 ' ~5 11 : ~ orth . since Precambrian time is relatively conplex , consisting of nu-

C~ or.tr. ,9_,:r ec]:- e. r:o:.·th·::2.rC. flo·:1i :-t; t:·i.b~t : r:,- of ?..::.)iC::. Crc::k merous periods of sedimentation cf various styles, punctue.ted 

r::.ic t it .::crts c t Le.t . 6.-:
0

4 5 1 0J" ~ . o:.' th , lor.~- · by tectonic activity e.nd a few major orogenic episodes. Genere.l 

13 5° 53 ' 30:1 West, :::.::d ·;:~·.:.c·, CL:ts t C. r o:.\'.)l c. :;:."'o .. i:1e~:~_, revi ews of this history have been published by i.'.artin (1959), 

::c: .. tl: - so ·.:. t ~ t: .. E· r!C. i n~· , un!!. ~ -- ~ ~ cc :st~ . Jeletzky (1961, 1962 ), Norris et al. (1963), Douglas et al. (1970), 

). :r-t..:..lini; -·1:e.s ob t ·· in sd :re .1 th e Co.-!..~i tt ! e re ~ E. r:::~ in~· t t ::: pr s e cnt 19H · ) 
-e-M. Norris (in preos) 

1 
c,_J M.uL.t1 (1973 • 

a::~i;uiti : s ir: ths ;:c.::.es for t !: e :::jor river fl_ ·,:: ing i~to ~orth1::£stern Mountain-building occurred during the late Preca~brian 

~:c. c~:e~zi e I:.c l t ::. . T·:~.c:.. t is, 3ig :~i sh Ri":er i s the correct nr .. --:-1~., :: nd Era i ·n the Racklan Orogeny (Gabrielse,1967) which was followed 

r. ot 7is!': ?J..7sr e.s p~i1:ted or.. t l:e ::3lo·:.· J.iv€r, 117A - :::.p - shaet , :dition 1 , by a long period of sedimente.tion resulting in t he lleruokpuk 

pt.:.'='lished °.J:: t he Surve~·s £.:".i.d . . ap~ ir..;;; .2 r c.nch. i~ l so , the lnr~e Formation of northern Yukon. In late Devonian and early L~ssiss-

t!"itut s !:'::/ of :2i;: ::- is~ River 12.:Jellcd Ce.ch£ Cr -: ek on the se.:n e ;,;.c:.!) - i ppian time these rocks were compressed and deformed du::-ing 

eC: i ticn s'.:: ::ulC. be cslLd Little :::·is '.1 Cr£::. /. avc:d c.""{w,.,;._, """ the Ellesmerie.n Orogeny. Areas uplifted by t his diastrophi s~ 

iL~, tk /,,,zt:Io.. .,;,. ~low,_ L;,m,_ ~ (Co.ck)~ . include British Mountains, Aklavik Arch and Richardson ~ountains . 

Further depositional intervals interrupted by periods of uplift 

are recorded from the u~ssissippian, Pennsylvanian, Permian, 

and Triassic Periods. 
.:;1.. . ..... ' . ,;,,t::J-x.#...:rJ,--. ~ a....A 

In early Jurassic time a ;r~ro• i,2;l:J. de,,slo :ied ~ 
a 

resulted in ±Xz thick black shale deposit (Kingak Formation) 

extending from .Eagle Plain through the coastal ple.in into Alaska. 

• . 
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::u:.~t::; ~ c:!d r/:--s de ositcc1 ::r-. inl:' o.,., the SCL't he2 r:t :;.~ r;; in of tt~ is 

sec.'.-:-r.~~ 2.~C. in seve·:.·c l no1 ... t :i ':·est - ::iroj ecti:1g tor.cues y:ell i nto 

Early C:..·et<.ce:i:·s ti:;e. T!:lis sec:uen ce hr.s been •;;ell cl.ocur:i ented 

by Jeletzty (1958, 1960, 19 61, 1971) in areas scuth of t ~e 

c·ocstz-.1 plc.in. 

In t:-_ : l :: te :::?rly Creteceous (A:iti 2.n) t i'.e U:i;:i~r sr.:1dstone 

C.i..., .. isio:1 (J elc.t:::::- , 1958) :·:::.rl:!: t::e be:.: i ·.:ii~G of e :·~ 2.jo r tee-

to::lic io;: isoC.e becei.lse its :;;;.:·U:to::e is ::.·ich er in ch c::.·t a:1d lL:e-

sto~e frEG~e~ts t~c~ e~~lie~ ~e)os i ts. It g~£~ es up~Erds into 

a ve~ t !'°J.i c~:, e.::c:.l:r , flys6 cid succession ·::hi c ~1 i:1c.s de) ~sited 

in z. ::o:-~l:-trc:~C.i:J.b troL·~~h :cunni::-·s tt.1.,o uz;.h :2lor: n.iv er vclls:l 

(Yo~G , 1974). Lh e flysbhoid sequenc e r2.IJidly t l:. i:::s tor:c.rd 

ti:e ez.st i::i t~e ret;ion of :2ig Fis::.. !f.ivcr, i;.'~:ere ~1~-.:.0S~).:12tic 

iron c2.rco,12te :..·oct "-"·d s'.:c.le 2.cc\12".;ulc:tcd· on a restricted s!'.11:.lf. 

Ii: l:.te .r.lbi ::.~-i .::::(. ~ c::iJl~:- ec.::-liest LE.te C:. ... et2.c eovs ti:-.le cub-

sider:ce of t~is trou;::h Gr2.c1.uclly ceo:sed, end its seC.L·1ents r;ere 

subjected to tector:i.c stresses c:.nd, ir. part, raised above sea 

level. :?ollo·:;L-,.; a brief period of e:-ierr;en ce the Up::ier Cret2.-

c eous de:;icsitionel intervals r!e:::-e initi:::ted, ·,1:, ose sedi1:ients 

ere described in this report . 

[Yl':L ~I -:~.'.~ =·y 

The Up:~ er C:..·et r.ceo us se~tt_er.ce of the: Yul:or~:.st::- 1 ?Lin 

i ncluc:es , in ~.s c .;r,dins order , the 2our.c1.s.ry Creet, Te:;t Isl ::!ld 

end ;:oose Ch:nne l for::ic tions , t:,e l e tter t ·;:o co::::;:~·isi r.g the 
an~ tJ.<. tft:1n/~ f0rma1lon 0 

Fish J.ive;." Group ,~ The aces, t:1 ic~-::ness rtr..t;es , c.nd cross l.f±o-

loc ic _·s)ects ere su:·:..:,1c. ~·i,, ec1. i r. tl:e Tcble of :?o::.·.·.ctior:s . 
and Re1ndc.er 

c ept :or t::e ~ ~oose Chi :1nel" i'o :"' _;: tio:f, : 11 s tr c.ti~~ :::_::· i c 

shown I~ 10..ble. I. 
w. cC:. 2.i-. t ' i:s :0 c~o:?t :;.::."' e ne·;; . 

Ta.i,Jc. I.. TE.bl e of :? o ~·- :c.ti '.):'.S (Yuk-on Coastal Pia ;,,) 

-X-

r..~ :e. s 

Series St c.;;e .:.. - -· (.,. ..,_ ........ .;. r.:id Li t:·.oJ.o~-:,-

13. 

1 ~o,..· 11 ~+; ~--
t.:.!. ~ (; ::n es s (.:'t) L- ! 

======· I Non-n'V1fi"l. sa~dstorie, Coa.J, 
? /;.r11·a..ry I ? Pa.leo~n~ sd+s'ton~ .c.on~lo-.emte (Akiak 1'.\br:) 

L- - - - -T Conforma.blc. C:onfac..l 

Silty mwi<ton< (M;n;sr,~ Mbr.); 
l:aas trich- :) Moos<! Sandstone.,,;, pa.rt pebbly, 

t . Q . I _ i cn l C.ha.nn c.1 coarsc-~raif-iLel 1 m1r"or 5h.s,.e.~ U··1 ")er I <..:i , · 
• • (:woo . 3000) con5 iOmentfe' e<>a.J. 

i I... 
I \J I 

Cret::.ceous ~ -~ , I :.:u(s tone, li;-ht r:.~·cy 
~ Tent Islanaj' to bl~~s~ zr::~ . ~r. 

T)£.!'t ..!.ll rv y , o~-C:,; ' 
___ : ~ 2400- 5000± I or ) ebbl:; ;_ co~;;~o -

li: r:.e r :: t e c:.r:a sc:1us .. one 
Ccmpanian · at b:;.se ( Cues ta Creek 

I ~~2ber ) I 

Lo·::er 
Cretaceous 

'~~~~~~l-~l-~~~~~ 
I 

0 ·1 sco!lfor:Ji ty 

Santoni an Bound2rJ Creek 
_ (?) Ceno-

0 - J600+ 
r.i2ni e.n 

?An5ula.r Unconfor:::i ty 

She.le , d :· r'.{ [, r ey , 
bi t u.-.:inoe. s , soft t 
yello:1- to red-~ e c­
theri~G , be~tonite , 
r e.re li=es tone and 
siltstone . 

.".lbi2n unnEned she.le , pl:o spl1c-.t ic iro~sto:::e 



------·----------- ,.., , 

The :O:ounC:.:::ry Cree:: :.?or.1::: ti on is !)reserved bet·:1een t·::o 

ur:cori-.: or.7:i ties only i n the ec.ztern coc.s tcl ;>le.in neo.r J.:c.cken~ie 

Del ta, enc is c:. structur2.lly i ncod;>ete:'i t sh~le Urli t conto.ininc 

b · '-toni"e end li~es tone beds . The Pi sh Riv er Group oo :.-.::i eno es 

with t :-:. e :'e~t Isl s.nd ?or .. :..s ti on , e t::ick , r ec essi ve-1:.1 e ~ therins 

r,rey ::ucistone uni t r;i th :;iinor s <.'-ds tone b2ncis imd beds . At its 

b<.se is :::. loo c.lly occurri:: ~ s e'-cs to!le <:nd co:·.-") .c2e1·cte he r e 

celled t:-,e C~est c. Creek ::e::ber . ~ o·::ir..; to t'.~e i :.29 recis e 0.e -

fi~i t i on Of the - ·~OCSe C:ic.:t.ne l ]or:-:~2. ti on (:.:ountj o~· , 1967) t~1is 

n=e h<:.s been a:::,:ilied b;,· so::ie v:orkers (persone l co~.'1nun .) to the 

e:.itire :?ish ?iiver G~u?. :-io~:: cver , the orit;i:ic l intent (2. ::ov._-rit -

jo:,- s:.ci D . I~ . ~:o!'::-is , perso:ic:.l co ~::un . ) e::d usc.ge in t::e Geolosical 

St.:.:'Vey 2L:i else·.-:he~e re:: t rict s t h e :.:oose Chari..nel to t !"le u~_;::er 

sa.'16stone fo:r:::ation only , a prectice fol lo·:1ed here , /,t the type 

section O:J. ::'.i£:; ~-ish ?.i ver the .. :oose C'.1 <- ~; :::el c :;::-,sis ts of c. 1, 900-

foot - t'.·.ick sc.:idstone ne:::lber, overl:.in by a poorly e:::iosed, 975 -

foot-t '.:ick !.:Ucstone uni t, here cc:.lled the i.:inisticoog :.Le :r.ber, 

The co:J.6lo:::erc.tic and coal- bec.rin;; P-1<la!' :.::e:Jber 1"1<:.s als o included 

in tte ~:oose C'.ic.::nel :?o;,_·~.1a tion (::ountjoy, 1967; Youni:; , 1972 ), 

but ·,s new 1ndc.uid tn fht.. Rcindu:r Forrnti.tion a.s o. result of r<jo'ona.I subsurfac<. 

corr../o..fions . 

r--·-· 
I 
I 14"- . 

•l'.0 o:."' .. .-.-~5. :_··t.: .. _·;: o ·~:· e ~·::: ... ti ::... .. - ...., •• :.:.. .::; (? :·~ .! . • - - "'.:; :::- }_ - •• 

l ,C·_~C~-·. ·~:.-:.:·~::; i - LL ."'oJ.1.c : ,... : t (; -~·J:.~ ... , .. -: .. \,,- ~_.,:~.. C:. . ., ... ·c :·;..c•·. 

(.;" t :.:J.:· .. -·- ~ 
-: i ; .... .:.. ,... .... t · 1 • .., t · ~ i :: .:; ·r - n:-. ·: 

.... _ .:. J. l"' . ~ (, (.•:.., t:: of t1 :.:it: ~ • "I .t... 
-- - t. . 

, : ,... : ~ 
an,j fJ, , Rc/ndur FDrrno.fion 

. :!.':.':' ( :: :' i: :.. ·~ ·- . :::::'.::":,:C: 

li ·~· 02.0, .. lc \.·.e:. c :. .. i ·ti .:1w , :. ... c rl:::o :;:'e>n:·( :.~ :::i:.. c~< --:-;. :..~ . 

:e·'.;,...iJ.<::cl ":°H.;··i ;1:;·r~oJ.O i(; ::'l r· C:-'C:C': °t i J·-; ]:.-~~:_ .. ·· :.• :~- t:.c::G 
Wld Reindu.r F;,.,.,..,,.f,.,,n 

of tl18 )ioh nivcr G:. .. cu)j c..1"G l'es c:cv cd f'o1" ;_· ce~. ~~t& c~~Jter , 

CG i:J <.."' • .::;cn e;j_, .. l :.."'nl: c o::~-.. ::.•:·tive d.E: sc::·i ) ·'.:ic n o? s:--:~ (:~to: · e :--c t:.-o-

,::re .. h~-~ . ~l: e ;:_,oble ::s of cori-·elc=:.ti::s 3t1 ... ati[;:!'2. ·:1ic ::ect:..c~:.s 

ryit~ in t he c tu~J-~rc ~ , ~s ~e ll e3 i·1ts~rc~io~cl co~~cl:tions 

ere Ciscu3sc~ iu @ ~e~cr~ te chcpter cs ~ell . 



EClf.'.lJ.".HY CrL:K ~O., ~- ·l' ICi'. 

1:~2e c~6 Di stri~ut ion 

Th e n=e 3ouncc.ry Cr e ek Jor.:2t ion is here pr opos ed for 2 

. ~is tinctive U) per CretEcecus s h[ le unit ou ~crop ~ing in ees tern 

Yukon C0Est2l ? l e. in . It is nell e::;rnsed in t he h i ,sh n orth ern 

b 2.Dk of t h e lo·::er cours e of Eou:::d2ry Creek eft er 1:1hi c h tl:e for-

::!2. : :.on is !:2...:ed . T.te co:;;,)osi te section av cil 2ble Et this s~te 

(5cofion 1, appendix) 
is ::.lso ciesi[natecl t he type sectio:;(-

Eec2use of its soft, recescive- '.:eEthering n::.ture , tr. e 

Eouncicr:t Cr0e:: §o:-::12.t i cn O!.ltcz:ps only i n active , stz-ec.:1-m t 

gullies is.n C. eor;::;e s. 1~evertheles3 , even tz.kine; in to acc ount 

ttis li=i t :=.tion , t he for:.:a ti on is not e;:t ensi vel~- ) re s crv eci . 

It s xin outcrcp 2re2 lies in tte enviro:is cf :2ish :liver, Little 

Fist ( C2c l:: e) Creek , E::d lo·::er ?.a?id Cre ek c:{~j'.:-~_o-.:.? e I ) . It 

\':e s not reco;s::.i :..ed in outcro,;i s r:est of Elo·a River , but poscibly 

occ u:::-s in t l:e de:;;;t h-int e~"VEl J,J70 to J, 990 f eet in t h e r.o.::. 

310·:1 :tiver YT E- 47 bo::-ehole. T'.'le Up,;;ie r Cret aceoi:s Shale Di-

visio::: C:.escri b ed by Je l etzky (1960) is believed t_ o be 2 li;:ii. ted 

/OJ• 

occurrence of the 3ounC.ary Creek ?or:~.z. ti on in eas t ern iG: l 2vik Rcr.i:; e. 

~o..b/~~r -
Th e :2ound 2r'J Cree'.( Jor::ztion is e.pp roxi:1e.tely 800 feet t hick 

at its type section, 540 feet thick a fey1 ::Jiles to the south on B;3 

Fish River, and at le2st 750 feet thick on Little Fish (Cache) 

OP'/ . 

77~ ~ ~a-.J,~,/ 7 d rd~~~ .h--~ aT-Lad 

Loco:Zt~, 6gzA ~ ~/&~~ ~~ 
...td.w), ~g{ i ':zd O«~ 1 r-~ a.,,_d _.k'd .k_,_ __/.,Le_ Lc/1-
td ~ Cud a....d ~ z;1_ ~ S'Ld,, z.._._ 7 ~ 
Pi?a,_;_ (c/.~. 1'973,,) 1 ~ ~'i: 4,. &u-da.; ~ ~ 
~a.ZfA. • 

15"' /;, 
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Creek (Lct , 6~028 ' ~ ; Lor.g . 1J6°12 • ~) . O~ir.g to its t endency 

to be tiocto::icall~- defor.:cd ::.nd to clu:.;p in o . tcrops, t!1cse 

t!1i c~:r.es s es o.re only a::i: ro:d .. :ations . The sup:)osed equi vclent 

st:::-r.t;;: in t!:e :2 1 0•:1 Jiver ::.-47 bore'.:ole r.:::ount to ebout 600 :fl:et 

i n t~:ic!: ::esr: , t~~:ing into accou~t beci.C.ing dips . The Treelesc 

Cree'.'.: sect.:.on in er.s t e:r:-.. 'J: l ~vil: ?.::.:c.;;e ·::as esti,.:r. ted by Jeletz~'y (/%0) 

to be SOC t o 1, 000 feet t >ic'.: . A section t·::ice r.·.e r.s u:ced ne2r 

Cues':;a C:·eek, a tribut r.:::-y er.teri!:g 10·:1er !\apid Cr ee!., '·.2n de te:::."-

:.:i!:ed to be i n t h e ore. er of 3 , 500 feet thick , thi s c;:; i1ount bi:; inc 

I.Jn foq, f.,,J 
stratia; r c-.::hic 2.lly ;;:bove an 1.::1:··- c :J ;;C. bc.sal contact . A fe\7 ob -

served f £:..u l ts '::i t hin t::.e sectio:i rJ.r..y c c.use s trctit;rz.~hi c re ~)e ti -

tions , but ?robr.bly do not a ccount ~or the ~ejority of the 

neesu:::-ed t!: i c;mess . Sc~c- ,,.;k.s f. -tJ.,.. <AJf '" Hcrnd t!r-a.k fJJ.. {;,r,.,,,_r;,;,. w''fts 
J 4 c.,,...,r ld..tr Wo .. , -fk r>i.1. p,...;,. c..,~p. 

Li t'.-.olor•r 

:.:::·te 2ou:!C.e.~' Cr ee:{ Por.:!c:tion is rer.so:icbly c c::st ~ nt i n 

li ttolc~ic c::: rc:.cter t~:ro1... .:)1c:..:.t its t ~, icl:r:ess , c.nQ c e. no t be 

s i:bC:ivi;:ed i:: to :.: <::;pable i:!e.::be rs . The for::ia ti cn co!'ls i sts -:dnly 

of d 2rk c rey to bl ;;.ck , so: t s'.-.cle , ·::hich i s o::-:i d. i :..ed to v;;:rious 

colo:lrs i !'lcluC.i!:[; yello·.·: , ::.·ed , rnd :c:ho,scny bror:n, but :_:i:c-eC'o<:li-

(F.} 3) 
_n 2.ntly liz;!:t to :.1ediu::i t;ref Thin beds and b;;:nds of yello-:: - r:ee.therine , 

putty-like, t_reyish 1·;hi te bentoni t e occur ti::r ou;hou t t h e unit, 

ar.d are c oncentrated in certain zones. Ei &h in t h e section le 

r - ---·---· -
I/. 

bent-:i .· -tic scc. r.~ ~ttr.in t tic~~jJ :..c £;es of ::.bout o;ie foot . 

T'.1in CC.l'bc:or.te bee's 2nd lentils CO."! :_:: rise c. ::incr :irz-t a 

t he lo·::cr hr.l f of t '.c. e fri: .· -ction , r nd i nclL\de c.r~ i J. lc.ceo t.: s or 

scndy li .r?:torc s in ti:e t ~ pe sectio~ , b€C.deC .s i C.e .:i tic i::.. .. o :- s to:1e~ 

on Fish ilive r ;;:~d Ra:iid Cr eek , end a:c-gill2C.eous dolcnto::.es in 

t he Cueste C~eek s ec tion . Cc lc?reous ~nd sideritic ccncretions 

c. :ce co. ~ .. on in tl"!e :.:edi :.-.1 t :.ird of the f orx ti on , :r..C. lar<_ e ce,: -

t;;.rio!1 noclule:s U) to :~ivc feet r:i de -:re .;"ound about 200 ::eet 

bel o~·i the to ) c.t tte ty~J e secti on . Si::1ilc.r nodu2.es obse :.'T"ved 

2. t t h e Treeless Creek section cont ooi n veins of e.:.:or :i::ous , resinous 

::iet erial. 

Arer'-o.ceous terri,:enous clnctic s 2.re not r.bly :::-c::- e: iu t !:e 

Eoundc r;y Creek Por:.:c.t i on. Thin- beC:ded e i l t s tone is :>re:. ent ir. 

r 2:::-e c.~oun tn in all studied loc&litics , but only et little ~isl: 

(Cache) C:·c e:: ·::~: .. ' e i:: - :1dy sil tsto!1e bees obse:-·vecl , ar:C: t '.:es e 

displEycd flute:-~ests and srcove-c a~ts . 

J..n outst<:mdi ng fee t ure of this for;.12t ion ;;:re the coloi.;.riu l 

r:e c-.t hcrin,:; encrustc-.tio::.s for.~ed l a :·cely of sul;ihc.te :::inerz.ls 

and iron oxi de s . Gy:,;sur,1 ( neleni t e) ::.nd jarosi te ere co.:. ::on 

,:1eat~1 erin5 p;. .. oducts of t he s .:.~e. le s , end ba:rite ·:.T.s o1:s C::='vcd :"-: !'ely 

r: s veins. So:'ile of t h ese n i ne:r r.l s . ;.c-./ hz.ve resul ted fro!J s:)on-

te.YJ eous co:r,busti."6n of ;irri tic , bi tu .. :inot;s shale , such c.s t !:::t 

occurri~E; in t he "bod cnnen " of t he cor:::-elc tive "Ei tu:·.:inous Shale 
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..:o:! e" on .:.nc.c·son I'l ~ in (Yo:-::th , ct ~ l. , 1969 ). Tl:e .1ore co::i ior.. 

ochrous E~C. sel e~itic e~cri.: st ~~ior: s fo~~ed ;~rtic~l-rly on s li&htly 

c£.lcnreous , t:.1'C: .:uC:.sto:rn ·; eC:.s, ho·::ev~r , sc c;J r.;ore l .L cely to be 

:i roC:.uc ts cf le £.c i1 ir:g r.nd hyci. r£. t ion in a s e:;ii - nrici. to <: rid clir.1ate . 

.h. ~reli:::i.n .: : ... y ~":c:. lyc is of t!: c clc:.y .~:i n e:.:·:. lo t.;y of t he s e 

s t &l es ~~s u~ciert~ke~ by ~ . 3 . ]oscolos c t t he Institute of 

~eC.i:-2 e ::t r. :. ..... J e.:1cl Pet::·ol eu:-1 G.::::: lo~y , £.::C: t he se::1i - i:: u ~·~ti t ' t].· .. ~e 

:."c c ul ts of ::-~ .. £-Y Ciffr~c t i..-. n ?c.tt e2·~s :-re g iven i n ~z."u le z . 

.S:.....p I.:. J>olcm. '!),JU,J,_ J}:r;fc. Qtz r<- lcls. l::Acl.n. 7:11.rc. . cu,~ Mcnt,,... byp<""' 

19Y,'..b-17 - - ID ~"/ 9 - IZ to 

19Y.'.0- 2C - 4 8 Ss 7 - 15 . I/ 

19Y:.c - S /} - - 41,, 9 - (, Lf - 24 
20::;.:i - 1 - - - 7o 13 - - 3 lo 4 

20Y.:..b- 4 3 - - (,{ N - 2 ·3 13 

20L.b - 7 - - - (, % 13 - IC, 3 
57': .. - 2 * 3 - - S""J I '-I - I tf IO 

.. --.ver:::c:es .2..:) o.s 2.s bo // - CJ C, 3 4 
*s c .. :;ile fro:.: C:.:. es t a C1' e ek s ection; the otie~s fro~ ty: e Eection. 

z 
'.i\:ble ~ • Co:~.::; osi tion of s h a le s <:::1ples , :2ouaclary C1'eek :::'orn at i on . 

Th e ~-'onL:orill or:i te ;:res;;r:t in t·::o s c .. :1::;l es taken fron c yello-:1-

b e.nded sh:::.le u:ii t verifies the presence of bentoni te·, 2.nd sugi:; ests 

a volcanic source fo r so:,ie of tl:e clcys . Other evidence of vol-

canic act ivi ty ci.uring de?osition of t~e ~uds include the yresence 

of s ::-:al l andesi tic lc? i lli i n diE;ested ::Ucrop<.leon tolo;:_icEl s r,:m-

ples fro;::i beds asso ci a t ed 1"1ith concerrtr2.tions of bentonite se rms 

( T. F. Charmey ; ;;iersonal con .:un . t. 

l' f . 

Th e :ir ec e!lce of li::1es ton e b eC: s i n t his fo:'.r:. ti on is ;::irec -

tic c. lly u:-: i c::.i e c ,.or.c t h e ... eso zoic for.1.s.t i ons of t.:-i is r ee;ion . 

A t hin s ection of on e of th ec e be e' s i nC: ic c tes c f Eirly pure 

cel c <:.ren±te co .. :)o s ed of r:ionocryst <.llin e ;: J: ',es c.r:d frq;nents , 

suc:estia G echinodc~ . ' :'.;:cis . So::ie lir::estone s <:. :::.ples ccn t::.in 

~u ~!'tz s r.nd cr~i :is of si . .:ilc.r cize (~ •• 20 211 diE.:·.1. ) c.s the 

c£.rbon::t e p~::'ticl es . Cth cr li~.:y b eds c. p;, z.rer:tl~· cor,sist e::t ire-

l:)> of fi i1 e E) icul :::. r fr ::..;:;:::ents . 

Struct tc r ::-. 1 2 cl ~ tio ns 

The EounC.ary C1'ee'.c :?or.:1s tion i s one of the :::a; t structu::-ally 

inco:·1 et ent :.:esozoic uni ts in t l: e co: stal ?ld1: crea ts i r:c'.icated 

by its tendency to defor::i into dishe.r;:ionic folC:.sG> )( 

It s rel <:. tive ;ilr.stici ty contr:;.sts r:i th the :celdi ve brittle 

nc-.ture of subjc:ce:it C'. !ld overl~' i::-.g u::its, -..-::ich ::.re co ,_: :.only 

faultecl in c:ssocL:tion ·;;ith foltled :2ou::-,C.::ry Cr eel: , ·l'his c!:" '-' ac -

t eristic is r;ell exc i:;>l i fi ed on Little ?ish Cr<.ek ·::h ere brittle 

Albir.n st::le r.nd turbidi tes c.:i: e c1efo!'.:i ed i nto vc riously di;: :; i::-.;; , 

fault - bounded panels , but the overlying :2oundery Creek s hc.l e is 

di shr.r:;ionically folded . Faul ts occur hi~· her stra tii;rcr; h ic r.lly 

in the Tent Isl rnd Po1·.::<:.t i on '::it hout <::ssociat ed f ol dii:g . Si nile.r 

observc.tioU.s m;re made z.lon.:; the lor1er course of Repid Creek . 

The ? OSsibility of t his pl as tic sh<:: le contributing to s~~le dia;:ira 
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in t!!e off.si:._ore suJsurf3ce therefore deserves serious co~:siCc:r.ation. 

T!::e lo·::c:· c an t o.ct of t'.:e Eoundr.ry Creek V!c>.s obs (t:rved i n 

/3 ;5 
tte berJ.:o of" 7 ~ sh J.i vc r ... ~.: rtc;id Creek , r:he:."'e e. b!:'S'3.l , red- 1::eo.therint 

s i':c le unit lies in sh~rp , concord:::.nt cont2ct cbove belded iron-

stone e::::.d ci'::::.le o:' Albi<m z.ge . Pe=:-n.t t:; i no us beds ;:;rectly re:;e;:ib -

li~-e t::e ~lbir.:! irc:!st c::.e:s occur ·::i -:·· in t :ie b::.~2.l red.-~::e 2. tl: erin:::; 

s!-. rl e , ~:::c: :-:t.c c: usrc.C.:.e C.E D. ccY-.tir:uous , tr:nsit i onc l r:ciES b e t~een 

t~ e ;_2.bi £.n st: .. ~t c. :.::-_d L]]Cr Cretc.ceo1.1s s l'l cJ.es . Eo·:: eve :.."' , t his 
Big 

uontact is ? rob 2.b ly C'isconfor::iab le in tl:e~~ish ::liver erea , bec ause 

a com:iC:e::-eble t :1ic'.::i:es s of Alb i o.n turbi cli tic sam:::;tcne and 

sh1'le occurs bet·.-:een t l:e bec'.ded irc::1stone and 3oundE.ry Cr eek 

7cr::!c:.ticn on r:ea::-bj- Little .?ish (Cec:ie)Cr eek . 

I n t .h e :210'.·1 ::liver '2-47 bore'.10l e the di pr.1eter lee; indic <. tes 

:!. 1:-.r.ce :.::--~ul c. r Ci :- co!"C :-_YJ ce et c de::th of ; , 990 f ee t . Cve:cl yin.; 

beds i r.ter;:-eteC. to :ce) :::- cs.e1:t t!'_e 3ot:ndar:.t Cree:.: Por::-:z. tion e:?e di;> 

ebout 20° to the southe2.st, but t::e ur.-'.erlyi ng .A.lbi en sl-.e les 

cip 20 to J0° no:·t!::·:estTierd. T:1is co:-itact c en c l tern::. tively be 

inte~preteC cs e fault pl~ne . 

:!:he up;; er contac t i s r : rel y e:;;:po sed , but fro .. r.iapping pctterns 
the bescl 

:..s infer:L·ed to be locally unconfor:·.:.:.ble. On Eornet Creek con[; ­

] i sh ?~ver Gro~n 
l o:Je::.. .. ~. te:s: of t he 61::tee;i;e- 6:=-ee!-: -·~e~~e~ !"Cs ts ·ai th 3li[ht e.nc;ule.r 

discord::.nce on brittle , ill.rd sh :>. les of probe'o l e J,,lbian ag e. 

~-

'8;5 
;:o·::cvcr , on 2oundcr-J Creek cnC.":!'ich River t he bc.sal beC.:s ( Cucste 

Cree!: ::e. :ber ) consist of :i l c jry silts ton es o.nd s:1.r.les ·::::ich over-
non- a.rt.rio.u.ou..s 

li e tl:e,(~o ui:C.ary Creelc s:, :.le appz.rcntly cone o:·do:: tly, end possioly 

confor;:!~ .o ly . 

De ~ osi ti o::-- r:. l ::nvircri..:Jc!!t 

J:'.o dct::i le d sedi: .entoloc; ic o. l ::: ::-.lysi c- cf the Eou:"d::.r:r Cre ek 

]oI'i-:1.:-.tion ri:.s u1:de:·t : ~:en , but ::1:..ich :: bou t i t.e envi:•o:i;:E):-: t of 

de~:os i tion c cn be i :1f'eY-1"'e ci si !·.i~~ l~:- fro:1 Gl"'OSS li t~·-olo::,~r c.:.~~ 'biotic 

c hz.rcct eristics. The vertical hor:icGe:iei ty of t r.e bi tt<.":l ino t:.s , 

pyri tic r:;uC.::.c one::; , ·::hich ::-e:;:i:::-es ent e l ong S)Cn of U))E::r Cret ec eus 

ti:-:1e ( sec belo·:.r) , i:1dic2tes that a f~irly cor:tinuc1.:. s , slo·:1 re.in 

of clcy - si::.ed part icles ~er e de; osited onto a qui e t , J r ! ctically 

st::.i;n::mt be. s in fl oor. This b<0sin cont2.ined ;-i:: rine r:::.ters e s evi-

denc cd by s uch :-;e.rine lif c-for~s es echi~o(e:::-2s, :. . .:::oni t es , r c:C:. io -

l c.ri DLs , 21lci fora7iinif ers . 

The abundence of bi tunen in t l:e sl:c, le s, and tl~e pr esenc e 

of pyrite attest to an::. ero·oic , reduc i::g co11di ti ons ·:!.'-.ici r,·ere 

long ::ia intai!'led on t he sec- flo or. Al t l:.ou[;h it \~'8S p:!.·e.vious l y 

suggested (Young , 1973) t hat tl:is forcict i cn re;? resented ::.y:!)ersc.line 

conditions on the bcsis of the cont eined sulpl:2.te ~in erEls , it 

is no·•1 believed t hct the l z. tt er e.r e products Qf 1 2.t e diar:;e::esis 

and \'feath ering , end do not reflec t selinity of t he originel see·::eire ::-. 
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':'he ls c!~ of a:'.'e::. ::- ce m s i :iflu::cs ::-nd t he vertic al c ontinu-
'.'/Cot'.1cri q; ... e;:iber" c.nl t irn und erJ.y inc; "cli:.rk crey she le . :e .. :bsr" 

it~- of t '.: e eu::i::ic ::: :: _le facies :.·eflects t :: e st~.bility. of '•he 
both lie belo·:; the section sa.:-;i led r.r:d studied by C'.:rJ.!..J.ey (1972) , 

b ::sir: in t~is crec . Eo~ever , the freguent occurrences of ben-
tnd pe r . .ii t t tent at ive Ceno:1:..ni=·.n - 'ziuroniEn ~& c G~8icn::1e:1t to 

the lones t p<::'.'t of t he for:;:c.tion , 
t :;ni t e 1 ::-yers in t h e section ~. ttest to volc2.n ici ty :::nd therefore 

Thus tte :2ounde.ry Creel': ?01°.:::- t ion se e:::s to re.'.'rese:1t fsir-
i .::stcbili ty ·::i ttir: t :-. e :ret;ion . This d e;:iosi t re;:irese:its a 

=etc:.stc.ble tectonic ;:eriod est=-.blishcd bet-.rnen en earlier flyschoid 
ly co:"!st:r~t sedi::1er:t2.ry condi tio!ls t h~ouchout the l :::."'c er ::~rt 

of k .te C:::etc.ceoL:s ti.:e , includi::1:; Ceno::ii:nicn to l ::te .3::-.ntoni~;, 
J~ece i n t~e l ate Early Cretece~us , end a 1£t er ~olessoid Jhase 

(Your.:, 1973), represented by tte ~ish ~iver Grou;:i. 
st2ses . :.:uch :~10rc pc:.leor:tolo::_:ic::l •.:orl: is required. to :.0 efir:e 

t:..is rr..;.:~e in c~es :::.::d to detcr:.:ine i.·:t.c t h.c :c- or not !:ic.tu.:::es EE.J 

~ in f ::ct e:;:ist r;ithin the for1;iation . 

The Treeless Creek outcro] s of the Eounde:ry Creek ::.:'or:::e tion 

(U;:,· er Cre:e.c eo:;.s s:·.ele Di-.rision ) c o::tcin various !l elecypods £nd 

a::l:!O!:i te2 ·.-::·. ici: i~Oic e. te t::t t tb.e beds tr.. e:-e e.re Cenowcni 2n to 

Turo::.'.. s.n i:i <0.ge (Jel et zky , 1960 , p .. 22). !~o ne.crofoss ils :-,eve 

~ 
been ::-ecove~ ... ed. :'1"'0 .. ~ t ::e f-:; :--:.·.:c:. tion in t l;. e ~ish rtiver e.~:· e c. , [~d 

::licrofossils e.:ce relc.tiYel:· s:;> e.rse. T::ose th c.t tz.ve been re-

covEr;d ;::_ re co:::i::eC. l i:. ::.0c; el~r to t !:e u:;i ::;er hc:.lf of t '1e fo:c,::.tion, 

e.r:C. co:;dst of rs.c1.ioh.ri e.ns e.:;d forc:.:inifers dr. ted es :r:iossibly 

'i\u'oni cn io::d Se.ntonien in ar;e by Cta.r.mey ( 1972 ; ~erso n<". l co :.~~un ,) . 

Pollen 2::: s::;o::'.'e :recov eries to de:te he.ve consisted ~;tinly of 

::'.' ecycled deb:::-is . 

The three 12e::'.b ers of the for::i~ tion e t the Treeless Creek 

sect.:. en cc:.;:;. be co:?:'relcted on li tl1olo.:.;ic g r ounds to sinil~r uni ts 

(!i! 
e.t t'.'.le ::!:ur.cle:.:·y Creek a.J.d :?ish rtivcr sections . T::e "ore.nee-

, · 
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S-2 
FISH RIVER GROUP 

The Fish River Group derives its name f.ro~ Big Fish Ri ver 

(referred to as simp ly "Fish River" by virt~ally everyone 

'· conversant with the area) along whose banks,the group is exposed 

over most of its entire thickness. The c omposite section 

exposed as gently northeast dipping strata over a distance of 

~ 
14 miles is designated the type section of the group , despite 

t he unfortunate presence of minor faults and the poor exposure 

of mudstone units. The total thickness of section on Big Fish 

River is approximately 6,000 feet, as determined from direct 

field measurements and graphic calculations over covered inter-

vals. The Fish River Group is also entirel~ represented along 

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

minor ones disrupt the stratigraphic continuity along the stream 's 

course. By s umming the measur ed.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 ·valley wi t h-

in a probable downfaulted block, and is poorly exposed imme d-

iately south of the mou th of Fitton Creek (Fig . 2). It is 

dominantly mudstone here {Tent Island Formation probably) but 

also includes two, widely separated , ridge-forming sandy units, 

each displaying non- marine characteristics. The hi9her one 

is 380 feet thick and probably represents the Moose Channel 

Formation. It is approximately 1 , 500 feet s~ratigraphically 

above the lower sandstone and mudstone unit, which was measured 

to be 75 0 fee t thick, and can be referred to the Cuesta Cr eek 
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Member of the Tent Island Formation. Downstream from this 

outcrop-area in the I . O.E . Blow River YT E-4 7 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 
{lo,ooo (cc.t. a.Lcord1'n'j to Norris . 1q72 a., p . '17) 

considerably thicker her~than it is to the east. 

. . 
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TENT ISLAND FOR/>l\TION 
).c.· 

The dominantly pelitic unit re~erred to previously as 

the "Upper Cretaceous unnal'!led shale unit" (Young, 1971; Chamney, 

1972) , and erroneously as the "Upper Cretaceous shale division" 

(Young, 1972), is here named Tent Island Formation. The name 

refers to Tent Island in Shoalwater Bay, and the name of the 

map-area (NTS 117A/16) i~ which most of 

of the formation are located. The type 

the studied outcrops 
(5u fion5 2 ( :3, App<,,,;;,) 

section/ is incompletely 

exposed on the northwest bank of Big Fish River from its con­

fluence with Boundary Creek at the Northwest Terrftories-Yukon 

boundary (Fig. 4) to its junction with Little Fish (Cache) 

Creek. Most of the upper half of the formation consists of 

soft clay-shale, thus fresh outcrops are rare. 
On Big .Fish 

River this part of the formation forms a long, high bank 

characterized by slumped, bluish grey mud. 

Occur~ing sporadically at the base of the formation is a 

resistant sandstone and conglomerate unit with.mudstone beds . 

This 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 chert 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 
Sc.dion Z; 

selected as the type section fig. 4). 
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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, J2S- feet thick, and on Eagle 

Creek its thickness is about 2,Boo 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 

been 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. 



/vi c.w, !,,,.,_ 
In the Fish River area the Cuesta Creek -P-Or~~t ion rests 

'ff- f3ow1d""-'( Cr«k. fOrmcd'u:r>- ,:1~-...... 
unconfornably on the ~w-wee-t-heT-i-!':.:; sha-1-B l.l-R4-t, which is 

largely equivalent to the Eitu.~inous Shale Zone of the 

<><o, 

Anderson Plain (Chan:ney, 1972 ). At the type section this con-

tact is not ex; osed, but is believed to underlie a 100-foot-

thick succession of graded sandstone and interbedc ed mudstone 
M·~f,,-... (Sul.cri 2, A?F",,,1.~) 

beds assigned to the Cuesta Creek · ?e-·.~etiozf. This succession 
f\ 

in turn is scoured and its UNpper beus truncated by• conglomerate 

and coarse sandstone bees , and this striking contact seems at 

first glance to represent the unconformity . However, it pro-

bably represents channel-scouring of pro-deltaic and delta- front 

beds by the seawar d advance of a delta C.is t ributary , because 
grades 

laterally the lower succession is preserved and p&eees vertically 

ay- greeetieEe into a sandstone me:nber. 

Elser1here, as on _lower Rapid Creek , the conglomerate rests 
y Do ....... ~ &,.,._k Ft.~ ~ 

directly on eroded mudstone of the 'ielle .. .. eether:::-r sh~ 
F.5. s 

( Phote 71 J 15). ~ere the local rate of angular discordance 
(2.5° ) 

is one foot in 25, with dovmcutting northward. nowever , only 

4 miles no:t'thwest of this locality, where the continuation of 

the cuesta.- forming outcrop belt mee ts the south banll: of Rapid 
/V..1-li.-,,, "'-~ 

Creek, t h e Cuesta Creek ~r ... c.tien is ~ 15 feet thick, and 

I 

..2'!. 
barely recognizeable . 

Here it is al~ost entirely replaced by 

sandy mudstone and shale , and no shar~p contact with the under-
:'/ J?w,..th.r1 <1raf.::. h.r,,,,."(,;., ~ 

lying ~ello·;; ;·1eedx~-tt!Ti-t is discernible . Thus , the 

unconformity may be replaced northward by a continuous sedi-

mentary sequence , in conjunction with t he disappearance of the 
t-1. - ~ ( .. .,,__ 

Cuesta Creek-Porma~i-0n. 

0 ( /h~ T.,,t I,fa,.,,; i:;,,.,,,a.fion. 

The upper contac t /with the lfoose Chc.nnel Formation is 

s elected at the base of the r elatively continuous succ ession 

of coarse elast ics sediments of that for::-.ation, and is senerally 

distinct. {Su. disCJ<ss;on o{ Mis coniac.t o" f· 84 ff t F.ju.r<. 1(,)_ 

I 
_,,/ 
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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 Rapi.d 

Creek, but the only available thickness in this area i s 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, 3and-

stone and mudstone are indicated. Here the member forms a 

low ridge trending northwest, immediately east ~f Hidden Lake . 

' 
Farther northwest, good exposures of the Cuesta Creek Member 

are present in the banks of Trail River (Lat. 69°02'N, Long. 

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

conglomerate unit. Only the upper three units are visible at 

the prominent cuesta west of Rapid Creek. 

The coarse elastic 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. 
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"'' 
tlp to one foot in maxirr.u:n dinension. At Eagle Creek conglomerate 

Mud.,:!o~ M<.rnb<.r 

---- - -------
l>v-.~Lv,_ 

is al:nost absent, and the fer ... etiGn here is ::ios tly sandstone The rocks of the Tent Island Formation are generally soft , 

and friable argillaceous sand, ~i th minor coal streaks and seams. 
easily eroded, and exhibit a muddy aspect in the field, espec-

~ 
ially near Big Fish River and eastward. Wherever it is nearly 

The n:udstonc ~,c:~tcr consists of silty, d ark grey-brown flat-lying the formation causes high-density drainage patterr.s 

brittle shale, which is in part sandy and carbonaceous, and to develop. Towards lower Rapid Creek the mudstones become 

locally contains dark bro·1m l"imy beds and concretions. 
harder and darker grey, and lose their clayey appearance. 

Near the base of the formation pebbly mudstone units are 

conunon, and are in part graded and interbedded with str~tified 

non-pebbly mudstone (Fig. 7). Also co:nmon 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 t he mudstone 

contains nodular to lenticular pods of silt, sand, and rarely, 

gravel. A few intervals are enriched in sandstone, sand, silt, 

~ 
' 

. I 
/-



and pebble conglomerate interbeds eRa-eeF.es. Such interbeds 

are nor::ially very thin and exhibit bright yellow, orange and 

olive- green v1eathering colours. Carbonaceous particles are 

abundant in these co<0.r£ e.r :.:;t - - ·. ' -

X-ray analyses of "clay" ::iinera logy for five mudst one 
L.-111<. F.d.. 

sa:::ples, t·::o fro=J_f,ache) Creek and t hree from Eagle Creek 

revealed illite and cfulorite as the only clay minerals, and 

quartz a~ the =ajor clay- size component (A . E, Foscolos, in-

- '· 

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

Quartz 43.0% 
Feldspa r 10 . 8% 
Ill~te 22 . 8% 
Chlori t e 21. ~% 
Carbonate 1. 8% 

:.'.icrospo~ic examination of several sandstone and silt­
stone sa:::ples revealed the univ ersal pr esence of calcit e ce­
cent and a constant particulate composition dom_i nated by, 

quartz, chert, and oetasedi:i:entary rock frag::ients . !:finer 

cooponents include potash feldspar, plagioclase, andesitic 

rock frag=en•s , carbonaceous flakes and shards , and mica. 

All sa:::ples are y:ell cor.:pacted and non-porous. Sand grains 

are ::iainl y angular t o subangular , very fine - grained to fine -

: grained, and ::icderately to well sorted. Inc~ipient replade-

ment of feldspar and labile gr ains by calcite has occur red 

in sa.-:iples wher e the latter is abunC.ant . 
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Paleontology and Age of T.,,,t Is/and FOrrna.tion 
s 

In its type area the Tent Island overlie~ disconformably 

the Boundary Creek Formation, dated by Charnney (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: 

Cicatricos isporites sp. 

Inaperturopollen i tes hiatus (Potonie) 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 olde r than 

Carnpanian 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 lees . C- 11380 and C-11399) : 

Triatriopollenites sp. 

Triporopollenites sp. cf. ! · rugatus Newman 

Betulaceoipollenites sp. cf. B. infrequens (Stanley) 
Norton and Hall 

Inaperturopollenites hiatus (Potonie) Thomson and 
Pflug 
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Stereisporites antiouasporites (Wilson ~ Webster) 
Dettmann 

Cleistosohaeridium 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 

r ecovered from the type section on Big Fish River, but on 

nearby Little Fish (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 genus Acila. 

A rich microfauna along with a mixed indigenou9 and re-

cycled microflora were recovered from a 200-foot thick interval 

beginning about 900 feet below the Moose Channel Formation. 

T . P. Chamney of the ~eological Survey examined the microfauna 

and reported the following species (GSC lacs. C- 6059 and. 

C- 6067) of foraminifers: 

Cyclammina sp . lA 

TrochaJTL~inoides sp. 9B 

Haploohraomoides sp. 66 

H. var. sp. 87 

H. ex. gr . ~ - ~ minor Nauss 

?Gaudrvina sp. 

J 

,..:.;,, 

Verneui linoides f ischeri Tappan 

Saccamm ina sp. 

Marsonella (Dorothia) sp . 13B 

Ammod i scus cf. ~· planus Loeblich 

Trochammina sp. G 132 

T. sp . G 138 

?Arenobulimina sp . 8 

~· ex . gr. ~· paynei Tappan 

Bathysiphon sp. 13 

Hippocrepina (Hyoerammonoides) sp. 22 

?Globorotalia sp. 

Reophax sp. 

Praebulimina venusae Nauss 

Gvroidina (Serovaina) sp. 
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The same samples yielded the following palynomorphs, identified 

by W. W. Brideaux: 

Deflandrea spectabilis Alberti 

~· magnifica Stanley 

Astrocysta cretacea Pocock ex Davey 

Hystrichosphaeridium? sp. 

recycled Paleozoic, Triassic and Lower Cretaceous 
miospores 

probable Maastrichtian dinoflagella~es 

According to Chamney, the foraminifers comprise the 

Cyclammina sp. lA Zone Assembl age whic h he reported in the 

Re i ndeer D- 27 bor ehole 
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(Chamney, 1971) in the depth-interval 9,200 to 9,5.60 feet. This 

assemblage is biostratigraphically equivalent to the Schrader 

Bluff Fornation of northern Alaska , and is now considered to 

be Maastrichtian in age (Chamney , 1973). Brideaux noted that 

the presence of De fla ndrea rnagnifica Stanley, if indigenous, 

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

or no younger than Early Paleocene". Hence the upper ha.lf of 

t he Tent Island Formation in the ~ig Fish River area is reason-

ably well dated as Maa s t richtian in age. . 
a. /So'.foot th;cl:. a.renaccous· 

Far to the northwest on Trail River, t l::c G" est.a Gre.:!k 
~ cdoon "'J sha. lc was dcsc6bcd and intuprdcd to ·!z ba.sa./ 

-Memher contains coaly lentils ..f=em • rJ::; =h pal; uoJ..c: ;i : J c ~mpl es 
/'•1oo5'! Chann </ Fi;,rmal/on " (/qr+. p.34B, 34q) th.. coo.ly she.ht. 
were eol 1 ested by D. K . Norri~. Bri deaux found -t.flece to. be 

ah u.rina.mui spu1Ls of fht. 

impoverished in pollen and spores, but ·containing~ marin~ 

~ age . This a5e Supporis fh c. wrilq's pr'~fcrcna. · thc.t th<. s.,J;of\ 

i's ha.so.I T¢r.C Island F'ormation, er C,,,esfa.. C.ruk.. Mc.mbu: 
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 -97 84 to C-9788) were examined and 

reported on by T. P. Charnney, who found a sparse rnicrofauna 

consisting of: 

Haploohragmoide s n. sp. 

!!· sp. 88 

?H. sp. 

?TrQchamr.iina S? . 

Hippocrepina sp. 

~· (Pelosina} sp. 6 

Bathysiphon sp. 

Saccarnrnina sp. 2 

•• 39 

This assemblage of foraminifers was dated as Senonian (prob­

ably Santoni an- Campanian} by Chamney. 

Thus, west of Blow River, where it is much thicker t han 

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 everywhe re, 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 measurements and 

descriptions were made because of lack of time during the 1962 

field season. Also included in the original description of 

the lloose Channel Formation were coaly beds outcropping in the 

banks of Aklak Creek, stratigraphically higher than the rocks 

Member, 

Lying stratigraphically below the Aklak Memb~r 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 Ri~er is 

left unnamed. Th"- fyp~ 5,cf;on of fh<. M.os<- Chann<I Forme<t.'o n io «pprox;ma.r<ly 3,ooofur 
+hic.k. 

Besides outcropping in the vicinity of Big F i sh River the 

Moose Channe l also appears on the banks of Eag l e Creek, whose 

mouth is located 14 miles northwest of the mouth of Big Fish 
2.400 

River (Fig . 1). Approximately~ feet we re measured on 

Eagle Creek (Sections 7, 8) and assigned to the Moose Channel 

Fo=a tion . 
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The Moose• Channel Formation also occurs in Deep Creek 

Syncline about 50 miles west- northwest of the mouth of Big 

Fish River on the coastal plain (Fig . 2). The formation's 

r esistant 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 data obtained from three 
~2~ 

ground traverses. A total thickness approximating~ feet 

is indicated for the Moose Channel Formation in this area 

(Section 9). 

The Moose Channel Formation underlies the lower Mackenzie 

Delta where it is probably extensively preserved, judging 

!rom the few boreholes drilled there. In the I.O.E. Ellice 

0-14 well strata assigned to the Moose Channel occur in the 
5. lo10 

interva l ~ to 

at .the bottom of the hole just below 9)60 feet, may also in 

fact belong to the Moose Channel Formation. Nevertheless , 

the indicated thickness of the Moos e Channel here docs 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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(F'J 8) 
An isopach mapjdrawn of the combined basal sandstone 

and Ministicoog members indicates a lenticular sedimentary 

packet that thickens seaward and is thickest offshore in line 

with the Yukon-Northwest Territories boundary. This thickness 

maximum coincides approximately with the high negative gravi-

metric anomaly (Sob<zak, et al., 1973) which is centered over 

the mouth of Shallow Bay. 

The lower contact of the Moose Channel Formation 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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Ees2l s cndstone ~e~ber 

In the vi Linity of lo~er Big Fish River the bc.scl send-

stone =.e :::Je~ f or::s rcsistz.r: t ridges c~r..d. steei)-ne.lleC: £;01'._.cs 

bec ~use of its e;;rea t a::iount _, 1 O.ur able s C' ndstone . S2.ndstone 

co:i::;iris es over 85;~ a the 1, 950- fo : t tbic~mes s exposed on 
(~<J,-,,...,4) 

:::ig :?ish Ri vcj. i:.'- ilst t:Ce re::ieinder consists of r:; rey s!:cle , 

~:ainl:- as thin interbr.ds. Tor:ards the northr:est the bcse.1 

ce=ber beco=es less s ~:idy and resistant, =nd t!:ins to only 
{S,.c/;;,., 7) 

1,250 feet on :Sa[;le Creelf Eere t he b::::sal me:.:ber is nec:.rly 

all sandst one in the to:;i 4 60 feet, but cons i sts c~ alternatinG 

beds of 2u~stone, sandstone , conglo::ierate , and rare coel in 

t he 1 0·~·1 e; r pez-t. 

In t'.: ·: :o:ubsurface section of the :Sllice 0- 14 borehole, 

the b::-.sc.l sc-.:i.ds tone ne::;ber is 2, 375 feet t hic l: ( de:.-";'.: - !.1~t ervo.l 

21 
6 , 785 - 9 ,160 feet) , but ::iey be o:'lly l,"540 .feet thick (de:;ith-

< o lo 

ir:terval ~-6,220 feet) in the Reindeer D-27 uell. In both 

inste.nces the ::ie::iber consists of al terneting s ends tone-do: .. inated 

end .;:ud~tone-doninated u:ii ts , and consists of ap:iro:cir.iately 40% 

sandstor:e. 

In outcro~: s the basa l sandstone rae;-.;ber is c!:2.recterized 

by light grey , fine - to coarse- gre.ined sandstone rb. ich is rich 

in lithic frag::ients of various kinds, ~uartz, chert, and feld -

spar. Scattered pebbles and pebble-lenses are common features 

;, 

...,..,_ 

J;;:; f;:=:J: - .;; P:-: i s=tiene- --~~· 3€1? 

in t he sandstone bees . These s2ndstones react to •;1eathcrin.:; 

proce3ses i n v arious ~cy s, i~cluding the fornctiqn of irrebu-

lar fl&r:; s o~' slc:bs, develop :·-:ent of friable , non-bedded sand, 

and the retention of very thick to r.;essive, unfr 2. ctured beds. 

Detailed descriptions of the seCimentc.~y feat ures associ ated 

rii t h t~1 is i.~e:~ber o.re C. iec usced in t he c::.2.p ter or.. ScC::. i ·· :e:::tolc .... ·- . 

/o~..._ 
In the Ellice 0-14 borehole section the ~ talf of 

-/,~;~ ,_,~j_vv 
the ~rn~el contains far more sandstone and ccnglone~ate 

t han the upper half, which is practically devoid of cone;lo::ierate . 

Sandstone is mainly fine- to medium-grained, ;noderately to wel l 

sorted, grey, black- speckled, and rarely visibly porous. Arg­
ra......b~c:o~ , 

illaceous , silty,~and very fine - grained sandstones are also 

present, cor.unonly interbedded with coarser varieties. The 

basal half contains chert-pebble conglomerate beds, silty and 

sandy, dark brovmish grey mudstone , and rare coal seEl::ls. The 

upper half is dominantly siltstone and silty mudstone , con.4only 

with abundant carbonaceous particles. Calcareous and glaucon-

itic sandstones are present in this interval. 
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"Ministicoog Member 

The interbedded grey mudstone and siltstone unit (F~g. 10) 

that overlies the basal sandstone member, and was previously 

referred to as "the coaly mudstone membe r" (You•ng, 1971), is 

herein formally defined as the Ministicoog Member . The t_ype 

s ection 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 accommodate these shortcomings other 

c utbanks in the vicinity of Big Fish River are designated as 

part of the type area, and the I.O.E. Ellice 0-14 borehole 

section in the depth-interval ;610-~780 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 if the type area i ·s 

approximately 1,200 feet of which the lower 940 feet . can be 

studied i~ the banks of Big Fish River near its mouth (Section 

5, Appendix). It is 1}70 feet thick in the Ellice 0-14 bore ­

hole, 1,100 feet on Eagle Creek , and l,OOO!SO feet at Deep 

Creek Syncline , 50 miles west- northwest of the type area. In 

the Re indeer D-27 borehole it may.be represented by only 210 

feet in the depth-interval ~740 to ~950 feet, or alternatively, 

it may be c omplete l y absent as indicated on the correlation 

diagram. In either case, this marked thinning is probably 

due t o ero sion prior t o deposition of the overlying Reindeer 

Fo=ation. 

'1· ' J 
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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 s a ndstones. At the type section this contact is 

distinctive. llowever, 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 R~ i ndu:r FOrmotie<>. This 

abruptness is well displayed at the Eagle Creek section where 

resistant conglomerate and sandstone directly ov~rlie recessive 

coal and mudstone. The coarse elastic beds are convoluted just 

above 
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the contact, indicating that the underlying muds were still 

soft and water-saturated when the coarse elastics were super­

imposed on them. A similar phenomenon was observed on Aklak 

Cree k. Thus, fairly continuous sedimentation from the 

Ministicoog into the Rc ind~r FO~mar.on is evident at these sections. 

41 

Fr l eo~:.toJor·v r-:}r: _~_ ,. c o: tl:c !:o o~e Ct::-.r:r..r: l Yo::· ... :-~io:1 

:~xcel)t for t hei~ trc.ces , no :'o .-;s ili zed :::-.c~of 2u::.c. h::.ve yet 

been f ou;1r:J i n t'.1e :.:o ose Chc.:1nel Jor .. :c. tion . ::o·::ever, fossil 

p l ant re:nr i ns , pollen c.m1 :i::iores , r.nd r.1ic rof2.une\ heve b een 

co l l c"tccl cn<l stu,1icd ~Y nu:,,crour: po leo!" tol0; ,i:::ts, encl :'."i e:i r 

i dentific c.t ion ::; for.:i t!rn ba::is of the follo·::i n::; dii::cussion of 

q;es of the various i7ie:c.b£rs of t l1e i.:oos e c;·u::.nnel. 
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?:isal 5:1:1::i5tone ne~bc :-: - The sandy ch3ract::r of the baso.1 sandstone member has 

resulted in poor microfossil preservation, and no samples from the type area have 

yidlcied nstcrial suitable for age assignments. 

A :t"ew pla.,t leaves were recovered fro:n coaly shale in the basal sandstone 

~er:\ber on Eagie Creek near its junction with ~!ackenzie Delta . These were identi-

fied by C. J. S::iiley of Univ. of Idaho as !·fetc.seq1"0-',a c:unec.ta , which he reports 

is a late Cretaceous to early Tertiary species in North America . Another collect.ion 

from a different fault-block on Eagle Creek (GSC loc. C- 11283 ) yielded Equisetites 

sp., also found in the Aklak ~!ember. 

Strata in the I.0.E. Ellice 0-14 borehole, believed to be correlative with 

the basal sandstone nember ha\·e been sonewhat more productive in pollen and sporc.:s . 

Si-:>ples of cores at depths of 8,873 ' , 9,485', and 9,520 ' contained dark.brown 

plan: deb:-is from which Brideau:< was unable to determine an age. However, samples 

fro::i .:ore !!9 in the depth-interval 7 , 870-7 , 920 feet (GSC locations C-l2667 , 

C-12669 , C- 12675) ;-ieldcd the following assemblage of palynomorphs: 

~'ripo::>opoUenites sp. AA ; T. sp. cf. T. rugo.tus Nel<man 

Taxodiaceaepollenites sp. 

BetulaceoipoUenites sp. AA 

Dicor.odini~~ sp. 

Clei~tosph2eri<!iv.m sp . 

PodocCL""Pi~ites sp. 

Aqu~ZapDZlenites sp . 

B. sp. cf. B. infraquens 
(Stanley) Norton & 11 ~•11 

B~ide:iux asslgned a late Cretaceous , Maastrichtian age, to this assemblage. 

Higher strata contained material of inconclusive character, but which suggested 

a pre-Paleocene age. 

On t he basis of t he above identificat ions the basal sandstone member is 

lates t Cretaceous C'!aas t r ich t: ian) in age. 

r-\'. 
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~ C...l..{;.:; -~.., i·· i::t:.co- r 1·~£r; -

c;;:-
2:"'y er .. nl e:· f :.:·c .. . 

'Eoj f(; v IA-

: oi:~r __ i.s!1 ~­... ~ nc.: :.~:1~:- c~er-l.: ···e!' r !>!' ,::-r t. 

~or pcly olo ictl c~cl:·sis ~~ t ~-~~~report~{ ~y ~ril~e ~to .) e E~t~E~ 

e>.J. 
bErrc~ er r ~l o: c:·L l t d~ ~ on-lie· o~tic ~ollc~ ~~i s~ores . 

ec ~le fr~ . lo er. rGle c~e .k (r . ~ . c. loc . C- 11272) co~tci~ed the 

fo1-.m·:L1,:, ::o:·;.1s: 

/-...- ·,.· ("( 
:.~C: ·~:" c : ~ s tri~ rt~ c~cr c s 

Eir:~_ :_e 

f;_~-.£..::-1L~ ; ·--0z-~~~P- ( __ t_.·_~ .. ~-:,:;_.-_;ite:s_) e··st:"::~j~ ~P-~"VC: (Ce o· so:-· ) :ci:c::i 

_11~~~0·?_01- £: ~te ~. >i::~ _ _: (::ot ·:i:-iC) ~to ~-=:'! C: :::1 ... 

~tE :."' · i~~i-.: :=2 ~t~:..§. (~:o::;-) ? ~ rG· 

£.. :-r.tia:.:2.r._:.10:::-~··· :": c:::. lco.:-: ~ :.\:b s:e:::-) I.~tt .::::!:?: 

~:.i_-:;_q ;.. .. ~.:-.9_ f_~1_i_~5: .f_ cp. c .. • ~ · £.O.:~l:"'·-f- ::,.::--ton 

.: l t~1]..::_s;_e_i~:· })_ Lt_=f. :: ::; • c: . !'!. (:... : 2.:-.l:=::) :«;,:· .01: :>11 ,.,. ....... (':_, ... 
- • --- - ...... '-<I - - ·· --

""rice :.~::. · · · "- .... t~·-i :: :.t::: :;':)l!:' € tr: ..I- '-· 
•• <.. 

~~ .s:;,,t r~ p--cc~-,,, ... ,,/1"" <: 

J)~· r Crs~cc :o s, _ . ~o~~·~ ::· 

c 1' Z: c.,C Z.:: c_. ... . ~.C ..r..- ... t .!!· c< . ..ti : .. ,r,,. 

: :a ~: ::. t r i \..:1ti :· ~ z.~·e , ~ -·~t._:_ . ~~. e-3-.=-o::~t~ l~c.::il-i:~ t::e 1:.:::-t . ; ... ,.,.,r. 

:~t t[~ ( top of t hE:. -~ .::ber o:\ ;'. kl::.~ -: Cr.Q:~ ( C . ~ . ~ · . loc. C- 2.12SS) 

shcl e s ~ .p. EZ yicl ~c~ recycled Lo~ er :cltc:cic s;ores , r r c:-cle~ lo~~r 

Cretaceo z ?Ollen ~nd S?O~ ~ d ~ri~tr~o~~11 -::.~ cF SJ . cf. 

~ ·.·t ... s _ orton . T:·i: was C.e: eC F..S ~p:_:icr C. r €=-:;e. e:ot.:s , ~r ~'..:<!b l:- po.:-t -

Seno~i [ n in ~fe by ~ricle~~-

I n tr. :: . c. · . . :..lli~ ·. C- 14- JO!'c;_ole;, cor: .'.'? ic ·~elieveC. '"o '.:c :' :•o. 

t he · i -~- i£ ..... icoo,c; .: ... 0Er , z. c1 ca.:;>l s 8.::~. l~rsec" fo:c 9~:.l~r .. o l oLJ ·: -J :riC.~at.:. : : 

:,ri .: C.::C. t ;1 · :>:. ~~.::-.:i n~ fo::. ... .. s ( C' . S . '-· :.:::c . Cl ' GC:.2 , Cept::·.c ~2:0- ~2: 4- · ce:~) : 

; 
I 
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tJ?rl/'f" L-vv 

C. : :. .... .:.v£C -~ c tc.cE-c.·. 2 :.::L. :...-:::--c _e:r.-i r.r:-~ ::ic.£cic s:;:.,_ cic: 

-- .. 2..l::- ·: ... · l c i ·~-f :' C,;.)~1. 

5~ ~oi; ·c:~ · ~ : ~~ - CJ) . 

=-t~:·c.:.~::.--i -:cc sp . 

~ :.oC. i.~.£.~_:._c_::_cl l_:..J:;~:.E. sp . 

~=~c ~ri~ te spcrcs 

'?~ :.. s : s:e.1·-1 .:_s ·.:::s C::. ..1., ecJ. ; ~- ..: i-·ide c .. ~ :: 2£ ·:c:· st:.~ic~ti:n O:L. ... ~~0r: . iO:..:'.,r 

Cf : :::c.~~.::1. i::1 Slie:: tl:· :.J--·ei" i:i the core (5J04-~:vs -~ ~ f. t) 

a. o::a ::' 52.-.. :;Jle (_ •• c. loc . c- 120: 4) :·i -~lc5.ec. : 

de~~~et : c· t= Cre . Ec ~ o send o:~er o _=res 
...P· ">'1' -..:!'"/ ~J L!d!.:'-:JJ«f (.- € t ,.t',. J., ,, , ) ) .. ;~~,) 

,,_. __ _._ __ - - -., : -.~- '"'-:. ( ~-• .; cG~ ::.-,·sy----t=::.C-~i-E_ i~E 

~ ~il : ~oll . ·:..~ss SJ~· 

h~e:::J:C..·.i~. :~-co::-: :es s;> . 

Cr ::~~~ci~:..t . s s~. 

Tezc~:.sce: ~~-l l E ~i~e~ ~~. 

T.his s~::.pl e c.c.:--- ot ':J:: prei:isel:r .: a-:ed , b:..:t 5.s cons; d erzd ".):· 2: riC.ec:.u:: to 

~e , r c- ?el ec cene. ~n cge . 

D· : ... il eC.. 22~pl:.::..:.: fc-.: _ ., ic r~pal£o:rtolo~icc.l cn.cl:;s is v:c:s cc.r 2.'"'i eci o:..tt 
15.j 

b:: Chc.~:..:.'"le:: o:i le·:: : ~"- Fis..h __ :.·.r e~. ;,, c :..: rc or~' e: :a · ::r:t~c~ o~ th' :.1c.t ri :·.1 

in C. i cct~s ti:~ p:- senca cf r; :::e:"o _ s ne·.-: fo!'a~ n i f£:-al e:.s.se . • bla,:_es 

( Chz.::.-y, ~9 7 2) ,,-:t.ic!: -.~;ill :.'"'sq._·i:·c c2ref :.l Etud:f , ·: :..;.t t :nt~tiv'=l~- , he 
"ff"" f""" orf~ 

.;:·, C ~'" .. , or ::;oc:.. i oly ::crti::ry c (r;r!.t-. rn co:.!. .. c:. :·.i : tior:, 1972) . 

5'4. -~ 

In vj ·;: oi th above ~ ~ c ::.~~issc :: ce ~ic!'~paleo · tolo~i ! Zl ~~ue:.6s, 

the · :ini:::ticco:· c .b(:r i:: lil:<:ly .:acstrici"lti :n in :.· · . • 
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Rcind~cr rour.o..lio~ 

On Yukon Coastal Plain the Aklak Member is generally the 
t..c.pp<fl'T"l..,S! 
~ stratigraphic unit, except for Pleistocene deposits, 

and its top is everywhere ero~ 

~ . 
The Aklak Member was referred to previously (Young, 1972) 

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

and was included in that formation in the original discuss.ion 

by Mountjoy (1967). This o.s5i'.lnmt.nt is amended h<rc 1n th.. /;9·ht 

o( 5,,.bsu.r face O>rr< /af;on 5 ben<a.th M.ad.'<n:t.i<: "D<lta, and is now considered. 

fo b<. a. bsal m<.ft1bif o( the. Re.inde:cr f0r-ma.1ion. 

'":cun t ~o:~ ( :'..S-~7) :..'"'o .. V!'·· c=-Q ._t::e ~:e.i~C.ee:r )o :.. ..... :::· Jci or:. to c:c.3 -

c :~:i.".: e ~"..:qi.:. t 550 :.:'e tt of _ oorl~~ c0~-001i..-;. . tccJ ~10~· - : .1~.l."':i.:~ r; cl:.stic 

ceC:i . . c::-!ts tnc: li~;.r_i :;cs c.: :.:;o£ed. i n t:~e C:::.Y.'iJou =~ill::; G' s t of 

::ec2:c~~ ie :sltE. ~~esft rocl:s cont~in i 2Gi:c11ous: :r~lcoc cne 

~ ollc~ c=~ G ~O~CS (ibiC . ; 3ride:.u:·:, -:::ritten co. 1-H .. ln . ) ·.·tich 

c.i-e CiEtinctly s o:-.!e·.:hct y o~0er thrJ1 )i:: ly:io:::o~ .. )~1 ~:sc:c:.'!bl~·ccs 

fro:: t:ie t:·)e ;.klr.k :.:e:::ber . Eo·:;i;;ve:· , ceve;:c·c.l bore-holL - sec -

tio:::s :;:e:ietr::: te over four thousand f se t of ~eintlcc~ Jo~.1etion, 

. L 

~o.t.!) 

S•-"''J 

Y!!°.ich rW!.:...es i!: r:.;;e :f:co::l ;.:z.:::.st:cic.htic.:-1 to ~ocene or Oli~oce:ie( Bri~•au, 
Jq73), 

wd i!1dicc.t e the :l:cco:J)lete n:::. tu:ce of t1!~ surfE.ce cectio~O e 

s-~ 

The Aklak Member has been observed 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 o.Ha1ns a ih;J<.n•ss of a.pprox1~t<.ly I, qoo f.,ct. O..., 

<1rphoioyaph Al43iol-44,"ds fop is a.t X=-4.oS- , Y••2 .7oc"' .. ~ba..u at X:-!>.4o, Y•+0.~8c-.. 

Jl.s Sc.ci1·<>nvlit.s w;fh;n. an ou.fcrop Zon<. a.bo«f f..,o ..,,.;ft> wide rNJ.rj'n ... / 
{S«1oon ~,) 

to 1-J...e. we.sf<.rn side. of Mack.e,,z;._ be lta. an.d. mArkd- by 

-J brilliant red cutbanks of ancient bocannes, or hematitic 

sintered mudstone. 

A few miles to the northwest at Eagle Creek the basal 
th< munhc.r 

685 fc~t of -sec~ 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 mudstones. Simi­

larly, f~rther west at Deep Creek Syncline'-the sa1t<lsb;n-a=u~t= 

;i+r~ the Aklak equivalent is about 600 feet thick, 

and is overlain abruptly by recessive , non-outcropping rocks. 
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'.!:·!le in·se.l contc.ct of tl;c ilcir~c1. cer ~·'or ·,1 c.tion is die·~i::c t - 58 -

i~ el l sect:..c ·· c stud.ie0 , r.nd \::.s ciiscus ~ ec.l cii:=-3:e··=·=- - c.bove , is S:indstones of the Aklak Member appear to be paler and more spec:<led t han those 

co:ifo:.. .. 1::blc i!1 t~, e ii Ynl\·cn Go. ;.-'~:.l i l :~in :--re - • 1,hio r. l so of the Moose Cha.,nel Form3tion , which com;nonly displays sandstones with tones 

rp_-, c :::.rs to be trlcC for t:·c :C.lli c c IsL·n<l ':ccr. bcc ui~;c t; ,c 
of y<:llow, or:mze, green o r red. Fel<b par content i.s abou t 5~ or Jess, 1.h1ch is 

about one-half that of the Moose Channel, and cher t content about t ";ice as cuch 

cc~t~ ct in t~e I . e . = . ~llice 0 - 14 ~ore~olc-ccction is sli~~tlJ 
as the Litter (see Ch. 4). The J\Uak sandstones a re comr:?only con;,;lo:wratic 1-i;:h 

.:,:!:"cC.:.::.ti.cr:.~l c.::_C: co::rc-: .... :~bl e . Lo·:.rcvc::i , on t:1c c:.~ts::. ... !1 s i C.:.c o: phcr.oclasts up to 3 cm maximum dia;neter, and interbedded \Yith pebble- and cobbl e -

::e:.t::c::z ic:: 1Jelt~ t::e bc.££.1 co:it:..:c;t is ~:co:.::fo :." . ·::~ble , :::.s c::c.~) - conglomerate. 

lifi cC. o:.- :.::-~u :i. ::. :. ... C: i sco~~~c11cc r.. t t :·.c contcct c.t 5 , 010- rcot C:c:jth 
Red siltstone and shale with l eaf irapressions are associated ,;ith bri gh t 

red boc:rnnes in the type section. The hematit e content of these rocks i; probably 
i::i t!."ce ::-:ei::dccr D- 27 bo:0 ct ole . 

due to th e heating induced during t he combustion of the nearby bocannes . T'ne 

·:t:~c ,!:~ : lc2c __ e:.::'J .::: :.:· i s c ~::. J.."c.c t c::.:i ~00. by c.l E: ::·::.'1 ti1:t, u:"!i t .s of lotter are partly brecciated and appear as red to dark brown cinders in outcrop . 

co :::.,lc .. :s:.. ... . tc , sz.::.~:: ·~:-;:e , :::ilt~to;:e , .c:: :-.1(; LnC. co r.l , cnc'-'e::.tint; No smouldering bedrock occurs in this area today. 

c:. f'l:..·.vi :.l -~r:C: ·::.c l t~=_: l -- i:1 ~~ cies . Its :. :~:·e :-. 1 c-.r~.c". u ~_. ~c:.~ :i:· ~i·~s 
1hc Aklak Me::iber is economically important fo r its coal seaJJs , one of 1;hich 

was mined at Coal Mine Lake for many years to s;ipp ly fuei fo r the villag.; of 

2:re cic:Li::e C: b:,- c::c::.n.._,zs i:: f ccics to t:-:.os e clo:Jin::ted by - ~~nc:f; tone 
Aklavik. The coal content of the Aklak is much greater tha:-i that of the ~:ooso 

or b:r r.:.:.:."i:-_e c~·- c::·r.. c: e: 1"i stics , c.nd probcbly occu:c at vc.1·ious Channel Formation, despite th e similarity in litho t o;:ies. 

l evels ebove ~he bcse fro~ plece to place . :o u;ipc~ cont~ct 

of t::e :'.2:1:::.k :.:e .. :: Cl' i n the :::;llic e C- 14 sect ion is sut;t;est ed 

heccus. e of the c.lr.iost cont inuo :.:. s st~ccession of nor:- uc:cir.e 

dep oGi t:.0!1cl cycles f r o:1 t he b2sc to the to:;i o:L t h e rteindeer 

t hs 
?or::. tion c t,<1 , 160- fGet de;i th . 

S::.ndstone p!'e:do:.iir..c:. tcs in the ::1er,:Oer , 2nd v c1"ics fl"Oi.1 

fricble to ·;1el l ccn::;oliclcted in both outcrop o:nd subsurfnce. 
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Paleont.:>lo;y a.1d age of t ';te . .\.(la:{ ~·te::iber 

The. A.'<lak ~!erabe r contains a rel a tively rich flora and microilora, but a n 

· ir.:poverished fauna, due largely to its dominan t yly non-raarine, dd ta-Dlain 

de?ositio:ial sett ing . Leaf fossils were collected on Aklak Creek during • 

O;:ie r ation Porcupine and iden :: ified by W. A. Bell of t he Geological Survey of 
taxo. 

Canada (~ '.ountjoy, 1967). Bell reported the following
11

in the coll ections (GSC 

loc. 6613 :o 6615): 

Trocr.odenC!:roide3 (Cercidi?hyllwn?) arctica (Heer) Berry forraa . . .. . 
r .... c~son:. 

Eq-.A.iset".on sp . 

Ta:::odiic:i graC"'~Le Heer 

Cor.nenting on the age i nd icat ions of t his collection, Be ll stated that :•T. ar~tica 

is . cor:-.. 11on i n the Paleocene 11 

Ti..:o pl~nt fossil collections \;e re recently made from the sa::r~ locality and 

,,-~re "'"'--h'1ed by:::. J. Sr:ii l cy of Universi ty of Idaho . In :he first collection 

he r e?Orted (GSC loc . C-11280) "raos't ly 'coalified' stems and ?lant dcbr:is, hi th 

a fe•· fragr.:en'tary and poo r ly prese rved speciraens res emb lin g t he followinz taxa: 

?f;J~cracites sp. 

?Potamc2a.-;c;,n. sp . 

?lie Zur.:bi 7;es sp. 

?P:::rc;tc:::odi-,.::7 or ?!!etasequoia (isolated needles only .. ) 

?Equisetitas sp. 

60. 

S,:1ilc.y co.-:..1ents t:i.::. t t !:'! i::: collection c:;:'forC:::: a "cooC. cor!'cl::.tio:: 

wi th florol rec ores~ :ro:".i ::·Jn- .:iarine unit :: that i nte1·bcd ·:·' t'.1 the 

top of the :·:::rinc Schrader 2 l uff f i;: . (the Sentinel :-:ill . : e~:ber) along 

t he Ch::.ndler a.:.d Co lvill e :livers . [ The c oll ec tion) co::relates ·::i th 

l oner ;n:rt of Kocost:krul: ':'on;:;uc of t he :;:rince Cree~{ ::'01•:.1ation, bet·.-: ce:l 

t·::o nzrin e uni ts thet cont<:in Liocer :- ... us n::. t co te1·E is encl I. ste:e:-:st:nt!.Ji . --------
l l- t i· s ] ---~1·-ntl" :oe· r ~h e bot•nr!~ ·r·r 1- et···e 0 n ..,,. o~e:f.11 ~-,; ' !11 ~ro~ ... YJ:''-· - c. "' .. . '"' ' ..... c:. _ .., J .• ._ • ·:J - .. l ;,......_._ . -- t - - · 

availe.ble flo:::-2.l records" . S~il l ey ' s .:o::; :::s Vl end 'tll li e ;··:: t~i!l t ;; e 

.:e.nto:iic.n to .:~ c. s"t;ric tti~n ~ t ~c es of the Lp:_)er Cretc:c ~ous (S::ilcy , 

1969, fi [ . J) enci. th e: bound orJ be"t,:1een the zone is c.ppro;:i ::r. t il l;:: t~e 

Ce.:J.p c..ni e.n- . ~a:::strich ti2.n bounder:,r. 

Pal:·ncl0Gic2 l studies or. the :i. · le'.( >-;_. ,,-.-ere :"irst ~;<:d;; '::Jy r . c. 

.. :cGrec;or r1ho c;:a .. ined s po!'es end poll en in c oo:l sa:.:;:::les suppl i eci. b~' 

f'.11 ~ .. 
E.A. Le.tour fro.:'! . . oose .:ivs:::- .ines on C. o c. )=2.e La::e (..:cuntjcy , 19G7) . 

Hs r eport r d ttz.t the z.sse::ibl c.~6 had e. p:"e-::'crti2~:r 2.C) ec t , sr.C. 11 =.:: t.;;e 

wi t tin the u pp er hc.lf of t h e ~pp er Cr eteceous is co::;sici.ered =est li~ely". 

Recently a ;:-:o re co .. ::;il st e re co maissa:-,c e e:;;:a-::ination o: t he 

pa lynolo~y of the Al:l <::k :.:emb er r:as u.nderta'.'.en by ·;: . ·:: . 3riC.eau:~ . An 

esse~bl~~e fro~ a coc ly se~ple co l l Ect ea c.bout 100 feEt ejove th e btse 

of t he t ype section on ~:l2k Cre ek co~aists of (G . S . C. loc. C-11299) : 

Stei~eis -: ori tcs E".::..tii:uas-r:iori tes (":.'ilson G:. '."i~~s ter) l)ett:.iaYL"'l 

Soh2· ·:-_u::i ( St cre is·rn:ri t es ) reriu--1 Drozias tichich in SG::ioi l cvi tc '. 
e t a l. 
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T-,-~ 0 .,...t ·· ~o-"'11- --1· •c~ ~; ---u~ (""ot-ni· .<'\ ··:,o · ~o,., · P"'lu· j· .=..:....:::.....1_~--.....::::=-..---~I..-~ ~ _ u. 't.:' } - -- .1._. -· L • ..1.- L. 

:.:--:--ici:iC.i tss ~ (P ot o:-.. i{) Icto~-,,i~, ·£t r~:1son [. T;~ i er: <. rt 

Seouoi~·'ollr~ites ~ ~ 1 eoc ~~ ic us Stanl ey 

Seruoi~·}ol!~~itr~ sp . ~ . 

3E r ~oiE~ollEni ~es sp . 2 . 

:::-if'. :~it"\ ::;c llL::i:C~l.. s9 . c:"" . ! · C Qst:.i;iJ.s :~o::-to:i 

S f cf- p 
~ctu l zcec~o~oll~~itee;i~:r~rue~s ( Ste~l ey) i:o~to~ ~!!all~ B· ~A~ 

C'ri-~crc::·ol l ~::i t s s sp . cf . 1:. ru .. 2 t u2 : e·:~7.1 c.n = /. "/ · AA 

-e,:.:. - -- - ~"-- .... - ____ ~o ( ? ) ___ ... :.:.1 :ee:c . 

::> -... : Mt:.-::·,-- ,... of'c.-.... s .L. •-. ..; s -se.·c..--· ... 1 r:. ... e "'o +r- --~aC"' • l""ic'-.L.i "'.".,.. .. 0'' oos~ i bl '' 1.~ 1: __ .J..\.:,. _ _ ...... .. _ _ ._. _ <;_; _ "'-- - 1,.o. ....;.i-• . U - "-c..:... v ., __ c __ u w_ _ v - "-·- · _ _ ._._ .; /\.._ 

~~ ~ . _,.. __ ... __ "";.; .- j --- ..... .,... - .-- • • ·1- .L. i""" 11,... c ... , .. C! --~ c:: ""- .:.•.. ... C"' "r.;· ,....:, ~ . c. _CO C<: __ e <..C CO .. _ .. encSv--2.' _ c _e_e ... ':, _ c _ ... 0- c cu OS e ce .. c_. JcCl 

Uff'U""'ft fot.Jt.>l S 
frc~ :. -~:.:. : : .. e-:c.cec:H:_s or u:- ... ~ .::. ::- :-c~socene d.E.?OSi t°' o: -the ·.-:estsrn 

i:-:~ ~ ri or .::-.it e:: ~ tr.tcs e.J1.i e.C. jr cent ·;· ... er::terr. Cc.nadi ::,,. ) l 2ins c.nd 

fo.:t.hills . 11 

;~ c.1:-:ost iC. € ~t.!..c c. l :;ioll sn c:.sse:·.1":J l e. .:_e ·;: s.s C.iscovs1 .. ed t :r .E ::. ... iC:ceux 

in tee I . e . _ . ~llice C- 14 jor::::o l e c. t c C.eptn of 4, ~ 5 0 ft . (c-. s .c. 

lee . C- 12 SS 1), In ";!':is sui ";.:; !:'le incluC.es t:-,s fo Eo·:ti n.:; : 

Seouci2 )oll e~i~es sp . ~ . 

::: t. '! 11.Diaµ 11-:r.; tts s p. B. 

S r-,-- ,_ c-· ~ -~,; "" ~; ~ ~) -rcr· ~i . DT' ~h • <" · / . I +.J :) ___ ul .. _0:..e _ ~_ • ..; .0 _ _ L€...i _ .._. .. _U .1 -0"---• 11'\ ~h\01 OVICl\ 1$!: - · 

le. evi ,.:::to£-·O!'i tes ovs.ti..~S ··,'i lson [; ·.;·e~stcr 

~£·Joll:. :::i t::s s p . ; .. : .... .:: L J.. T. &J n.fit., .. J/t.u..JmlW'-
J ~ ··-

Eet •;.l r.ceoi:-;oll 'O:" it cs sp . AJ... . =B. cf' §L· 1nfr•t"4"$(st.~kf)drt~,.(f{,;JJ' 

( 

bl. 

Tr.::or:; ;·ct:rc;·')~-1c--i tc.~ sp • 

v:~ious bisacc~te pollen 

<leriv cd Lo~cr Cr c t~ccoun s pe ·j_cs 

Thio e s ::;o.~b l c.;~o ~. ll omi cirec t co r:.•cl:-.tion \JetH0en c subsurfec e 

s ect ion t nd & key surface section . ( 7i~ . ) ) . 
E>trr.tic::c::._ h ic .:.1 1:,.- ::i~her in t he t:,.-pe secti or: ~riciez.u~: fot:.nC: 

pollen c.nd s:-:ore £.ssc.·.Jlc.~es v er._,:- si::-i l~r to t:ic:. on~ i1€ 2.:' ~;he ":Jcse 

of th~ .-:cnJcz- . Tt. :; youn.:.,~ st bcc"· s sa::-.)le<l 2t t!'le type scct :: or: , 

bO.St.. 
appro}:ir.E'. tcly l , 5CC lil' ie s t e.::ove the ~ ;; i e l C:.ed t'.; .: :'.'oll or:in.:; fo1• __ !s 

(G. 8 . C. l ee. C- 19561): 

......... 
T~i ~o~c~ollc~i~e~ s; . ;~A • 

~~tul s c eci·>cll c~~- t ts sp . a~ . 

w 
Cr:.n~X s l_l_~..f. stri: t~. S: .. :.vc::s tc.vs. 

J£·co:;o(.:.u ·~_c; '~ori tsc sp o 

Tri:;o:."i t £C SP? · 

Alrii noll e:~.i t c~ ? S:;> o 

recycl ed Carbor.if erous and Lo,:: er Cret e cecus sp ecies 
lh~ 

'.:'r.is v:r.s C:.a te<i b;,-· ?ri<ieaux as ;:2.estl'ic:-.tien or possi':ly :;e::-ly ?al <. oc c- ej._ 
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In:erestingly, a coaly s~"?le collected by D. K. Korris (1972a, p. 97) 

fro~ a structurally discordant ou:crop in the Deep Creek Syncline (Lat. 68°53'N, 

Lc.~g . 138°02'\i) yielded a pollen assenblage identified by Brideaux as follows 

' 
(GSC lac. C-11263) : 

Deltoid.::Js?or1 spp. 

Gsr...c.r..&::::--~C::, ::es s pp . 

~yc-::.dopi~es spp. 

unidentified bisaccate pollen (Abietineaceous types) 

Irur,;err;u:ro;olZer.ir;ea hiatus (Pantoni~) Thomson ~ Pflug 

BetuZcceoipolrar.itas sp. cf. B. infrequena (Stan ley) 
~orton and Hall = B. sp. AA 

Tricolpir;ea sp. 

Tr-£.p::iY'o;;o:.Z.ar.:::::es sp.A .. .\;; T. sp. cf. T. nugatus Newman 

This asser.:b lage is indistinguis~able in age from 'those of the type Aklak 

l h:::::be r, according to Srideau.x (per-s . cor.i., 1973). Palynologi.cal !"8scarch by 

Brideaux o:i both the type Aklak and type Reindeer Formation of Caribou Hills shows 

tint the type Reindeer is definitely younger. He corrr:ien ~s that "the pollen species 

fro~ the Caribou Hil ls (Reindeer Fornation) location represent a more modern parent 

flora th an do t!lose from sections o n Aklak Creek . Although sections .:tt Aklak 

Creek IT.ay be in part of P3leocene age , they are likely very e3rly Paleocene and 

arc Cefi!'!i tely older than th e Paleocene :Jatcrial fro:n the Reir~dcer Formation at 

Caribou !-!ills. The occurrence in sone sa:nples from Aklak Creek of Aq;.,tiZcrp.ol.len:.tes 

spp. and Crcr...Jell"..a striar;a, generally takeri to indicate Maastrichtian or at most 

very early Paleocene age , support t!iis view". 

In su':l:::ary, : he fossil :Jora support a latest Cretaceous age .for the Aklak 

~!c~ber in outcrop occurrences on Yukon Coastal Plain . A lm·:er limit is suggested 

by lc~\·e s and stems \,·hich arc similar to those fo:.md in the l'O\\'er Kogosukruk 

Ton&,ue of Alaska ' s nor t h slo;Je. This unit intertongues with ma rine shale 
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cont~ining Inocerc:nr~s patootansis and I. staarstri~pi, dated as Santoni~, to 

lowest "l~wstrichtian. 

On t'1e other hand, a younger age is suggested by Bell who ex~"!lined similar 

flora and found it containing elements of both Upper Cretaceous and early 

Tertiary floras. The palynology of the fonnation indicates a ~laastrichti:in to 

very early Paleocene age, and the possibility ex.fsts that the Cretaceous-Tertiary 

boundary lies within the unit at the type section. 

Insofar as the Aklak Member comprises the entire Reindeer For.:iation in the 

I.O . 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 t o C- 12660). 
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SEDIMENTOLOGY OF THE FISH .·RPJER GROU!~ 

TENT ISLA.J.\lD FOreL'\TION 

The Tent Island Formation is dominated by mudstone and.. 

siltstone 
int<rb«<:idcd 

In its basal part pebbly mudstone andjsand-
and. 

stone mudstone ,... are also common . 

Member consists of minor amounts of all 
~ 

The basal Cues.ta Creek 

the above, as well as 

sandstone andAmixed 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 

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

Description of Lithofacies 

Conglo:nerate-sanC.stone 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 

com.~only 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 f~et of its uppermost unit.· Across 

the river a distance of 2,000 feet, conglomerate and sandstone 

comprise 63 feet of the lower unit, partly in the form of a 

channel-fill sequence. 

-a; , 

Where the scour is deepest the infilled elastics for:;i a 

fining-upwards sequence of sedi:;ients . The basal lJ feet is 

a single bed of coarse pebble conglo:nerate 'llhich has a coarse-

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

laterally into donglo:neratic sandstone with flat mud-clasts 

up to JOO !!1-'ll wide. On top of this beds is an 11-foot thick 

sandstone which is medium- grained and. contains abunC.ant r.iud-

clasts. Even, parallel laminations are present in its top 

4 feet. Above this is J feet of weak, shale-parted sandstone 

a,,...,,I. 
with ripple-laminations. Such a s equEnce of sediments.( asso-

ciated structures is typical of fluvial.deposition (Allen , 
l<pu;~ 

1965), in which a gradual!\ decrease in flov1 regi::ne is ex.hi bi ted , . 

iR-tHe 
Overlying t~is sequence the coarse sedi:;ients are wore 

typical of the fadies elsewhere. In this respect the typical 

facies consists of lenticular, interleaved beds of conglo:ne-

rate, pebbly sandstone, sandstone, and rarely shale. B.apid 

lateral gradations from conglomerate to sandstone are con.7.on, 

and in places sandstone bees split up into several extensive 

(Fi5u.r< 12) 
thin beds, each divided by a lens of conglomerate or shal~ 

Phenoclasts ex.hi bit a wide range in sezes at a given locality 

and commonly have r.iaximum diameters between yana J feet. 

Mudstone clasts of local derivation are co:n..":!on. Imbrication 

~ of phenoclasts is sometimes discernible, but more gelf'ally 

-



lB. 

l ongest diameters are r oughly aligned parallel to bedding , · 

Coarse, poorly sorted elastic beds wh ich grade rapidly 

in texture laterally are characteristic of braided stream 

depostion (Smith , 1970). Bec ou~ e of the limited areal extent 

of this facies within the formation the streams must have been 

relatively s::iall, but v1e re occasionally i mbued r1ith high, 

discharges in order to have · transpor~ed boulder- size clasts, 

Sands,one facies : - UniYorm sandstone members dominate the 

for~~ti on in the Ra~id Creek-Hornet Creek area in contrast 

t o the conglomerates predominating in the type area . Eeds 

of sandstone rar.ge in thickness from a few inches to about 

3 feet, and are co=only pebb l y in the basal 1-2 i nches, 

Thes e beds are generally unifo r m in cppearance or f aintly 

parallel- banded, with rare shallow, tabcilar cross-stratifi-

cation ar.d current lineations. Coaly and carbonaceous plant 

debris is rare in this facies, Grain- size modes r ange from 

about f ine- grained (0.25 llllll diamet_,er ) to granular (4.0 m;n), 

and the sands are generally well sorted, tightly packed and 

lack detrital ma trix. 

These textural and structur al properti es probably re-

JL, 

' 

( 

~1. 

sulted fror:i deposition in the littoral zone r1nere wav e ac -

tivity ~nd longshore currents reworked the sands. The ladk 

of trace fossils or bioturbation usually associated with 

shorefoce sands is puzzling, but not inconsistent with the 

generally abiotic nature of the underlying and overlying 

marine rnuds tones (see Cham.~ey, 1972) , Foreset orient a,ions 

of cross-bedding sets at Cuesta Creek show a bin:odal distri -

bution, t ypical of li ttoral sand deposits (Y.lein, 1967). 

This interpretat ion is also sup?orted by the gradual shale-

out north1·1ard along the cuesta forr:ied by the sandstones. 

Thus the sandstone f acies grades laterally and vertically ·into 

sandstone-shale facies of the basin 's shallow warginal zone, 

Sandstone- muds tone facies: - This facies fo r ms the basal 

unit 
~ of the for::iation in the type area, but is not present 

to the northwest where sand st one and c onglomer ate lie d:i:rec -
Bou,.,J.v..y Cru.k Fof"YhAf;on 

· tly on the Yellov; v: es. thb i110 s;.~l: " i ··isien . · Only_ on lower 
c...,_,ta_ c.ru.J.:. Nv. ..... i,.,._ 

Rapid Creek whe r e the entire fer::.c.t''on shales out does this 

i 
/\. 

facies reappear. ~t also forms the basal unit of the over-
"'""""'ul ,,.,_(,,,,_o{f!..L .........__ 

lying A. Tent Island Formati on )hong with pebbly muds tones l l 



These beds ap;:iear to be incl~ned at a small angle with res­

pect to the upper conglonerate beds of the Cuesta Creek For­

Fiq«~ 
;;;ation (~ II ) • 

~udstone is the do~inant rock-type of the facies and is 

typically bro-.mish grey , silty and brittle. Siltstone and 

sancistone co::iprise thin beds which r ange up to one foot ·in 

thickn ess . These beds exhibit sharp basal contacts along 

which current - for::ied structures such c.s current line.:.tions, 

flute - cc.sts c.nd groove- casts are present. The beds are com-

monly parc.llel-.l e...-Unated with abundant carbonaceous debris 

on preferred planes of splitting, and grade upwards into fi-

ner teztured ~ee~ sedi::ients. Ripple- la:ninations and clik;:ibing 

rip;:iles were occc.sionc.lly observed . 

A single lenticulc.r channel , filled with conglo::ierate 
~~ 

and sa."lestone, v:c.s observed ·;1ithin tte ~e on the south-
B· 

eastern bank of~ fish ~iver o;:i;:iosite the type section . This 

channel is 12 feet thick at its axis, at lee.st 100 feet. v:ide, 

and filled by conglomerate which grades laterally and upwards 
u.n:t 

into sa.~dstone. At t he sa.•~cc.lity the top of this ~-

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

which is also filled by conglomer ate and sandstone. 

( 
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s The intermittent sandstone beds possess current-~tructures 
formed by traction-load carpets and turbidity currents. Because 

the basal unit is scoured and overlain by coarse detritus it 

is reasonable to conclude that sedimentation occurred o~ the 

foreslope of a prograding delta, whose topset deposits are the 

conglomerate and sandstone beds . Elsewhere , this facies is 

relatively thin and interfingers with the sandstone facies. 

In these cases it may represent sublittoral deposition in a 

non-deltaic situation. 

Pebbly mudstone facies: In 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. Small scours are sometimes 

present 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 and s and which flowed downslope partly as gravity 

flows, and partly as turbidity currents. The large scours 

referred to below also indicate that slumping occurred on 

unstable depositional slopes, giving rise to various 

gravity-induced deposits. 
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Sc..z.,,.,._ Sh-.... r..:fw..Ls: -

. ( 
Kear the bas e of the forr.:ation in association with tur-

bidite sar.dstone beds are pebbly mudstone beds , slunp struc ­
LMk ~~ 

tures, ar.d large- scale scours . A scour on(Cach~Creek is 
~ 

steep-sided, at least 50 feet deep , truncates sandstone . beds 

dispersed in a I:?udstone unit , and is filled with uniform 

dark grey ::iudstone. On Hornet Creek, a two- stage scour cl'i!l: 

. , <-~5~~<. ~ 3~-) "'h 1 . t t d d i s preservea _:: , • , JJ • 1 e ewer one is runca e an 

ov erstepped by the up?er one ; both are filled by alternating 
some 

sandstone and stale beds . In both localities sandstone bees 

truncated by the scour s are e ea.~e~~~ convoluted , suggesting 

conte:::por aneous soft-sedi::ient f l owage when hydrostat i c pres-

sur e was locall y l ower ed by the sudden trunc ation of the beds. 

/ 

lvfuJs/,,N...-s1·/fsf,, ,.,_ fade s : -

( . 

'-... The dominant lithofacies of the TenRt Island Forr.iation 
c. o~sisfs .r 
~ nuds to ne v:i th scattered t hin silts tone beds pr esent in 

Ftjure. 
varying proportions up to 25% (-?fro/ /"f ) • These beds have 

much the same characteristics throughout the forl:!ation. The 

i'3 . 

ail ts tone is co::raonly very fine - grai:r:ed s 2ndy and calcareous, 

end V1eathers t o a dull or2nge- bro1m colour. C2rbonaceous 
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e.nd r:licaceous flckes are typically concent r at ed in horizontal 

la:;rinse. Parallel la::li:lations, s mall-scale cross-iaminations, 

and lo;-1-a.";lpli tuce ripple-::aarks are characteristic of these 

beds , v.tich vary in thickness fro:n 1 to 10 inches . In places 

bees are ::ar~edly lenticular, but generally reasonably per-

sistent laterally. 

These struc tures r1ere evidently pro due ed by a low- energy 

traction carpet, probably developed at the dist~l ends of 

turbici ty curre~ts c;·:alke-r, 1967) . Stor:n-induced suspensions 

(Reineck and Singh , 1972) ~zy have caused so~e of the beds, 

but t~e cross-la-::i~ations a~d ripples in the upper parts of 

beds attes • to the presence o! botto~-currents at the time of 

deposition. 

vo..ro'a,.,t /.'t~o.fa.,;< > th<! 
A peculiar ;o;.'epo:sQies of this foP:::~tich occurs in its 

o~ H.,. -Gr,....Aiion 
upper part{i:l association with ur:ifor::i soft mudstone . It 

consist s of alternating bands or very thin beds and lentils 

of poorly cor.solidat ed sand, brittle br01m si 1 ty mud stone, 

Such units have a 

variegated appear~e, r1eatheril".g to yellov1, orange, e:ee.s 

light grey , bro1m , and olive-green . Laminae rich in black, 

coaly or carbzonaceous particles are abundant and occasional 

coal la::iinations are present. Thin, lenticular beds of pebbly · 

7s-. 

mudstone, ccr;lo:nerate and argillaceous sandstone are present 

in minor a~ounts. Rarely, sulphur- and sulphate-cemented cong-

lomerate or sandstone is observed . Cross-la::iinations and 

burrol'1s are r are . The frer.uent , srr.all-scale alternation of 

sedi:nent-types reflects highly variable conditions of elastic 

supply . This -:nay be due to one or :::ore rivers supplying 

sediment to the basin under conditions of widely varying 

discharge . A stormy coastline could also e~pp±y result in 

intermittent coarse suspension deposi".5, but the pla.~t de~ris 
nearby 

strongly supports e,('fluvial source for the sediment, Eottom 

currents were evidently ab:ost absent exce;:it for sporadic 

gravity- flows which introduced coarse material in the for::is 

~ 
of pebbly mudstones and lenticulaT sandstone ~. 

Ge~err l Inte~~~et~tion 

Tte ~i despread c~ecl e=tent and the gener2lly ;:ielitic 

character of t '.·1e Tent Is l end J?or.::2.tion, 2'S ·:1ell as its i:lC.i~; enous 

fora.;:iinifer :.l :;~d dinoflai:;ellct e ::1icro:" .Tnc, indicate a s'.'1:.llo-.7 

:::12.ri:-ie envi:;.·ol"~-:ient 1·ri th 1·elatively 07 en circulat ion. Co=on 

carbona.ceous and arencceous ::;atter in t.r_e sedi-::.nts su:ccst 

depoSit ion occurred relatively close to s'.1o~·e. Eo·::ever , <:. fo°!: -

~ntion of t his extent and t t ictness could not hcve been te osited 

close to s!1ore all at t he sz..-:ie tine. ::ence a strong possi':)ili t :· 



7r.. 

e::i::ts thc.t t::e for:;r:.tio:i r1c.s built U) by e. f:t2c!:i::£, of lc.ter2lly 

~ ro.:.~2C.i~.:; ~"' el i -tic T.-.-e~[C£: . SUJ)O:rt for t~:is ~1~-:J otl!esis is offe1"'ed 

':ly t'.:e e::i:::te :·.ce o: c c::i.:; l o:·.le r ::-.tic c~1d Sc.ndy beds in the n i cls t 

of the ~uesto~es , es on Little ]isJ1 ( Ccche) Cree!:, end by the 

pres e::ce of pe'Ob l~r r.:uclstor..es r:i th l f"l"[;e scoti.r- strL~ctu:ces at 

vc:.ri ous levels ·::i t~~in t h e fo::.. ... :·.;£tion . 

I ni tic.lly, sedi .. le !:t~. tio:n r:::.s ,:_ rtl~r non-~;:-- ::.:•i r.e , in ~-rhich 

Cues-'.;2 C:"eek I:e:.ber co::..[: lo .. :e :"' := te c.:: ~ so.~dstoYle ·:.re:"e C.e)os i ted 

i n v e.l l c:-s c.::C. loi7 r:.rec;.s on the eros i onc. l surfe.ce . S:::c.11 dc l t aic 

17ed: cs of sedi :::E:::t, re) :::e ~ en ted by t'.:.e se.ndstone c.."!d ~.1uds tone 

f c..c i es e::C. c..ssoci2. teci li ttor r::. l £ nd :1uvie.l co 2rs e clc.stics, 

r:-e::·e 2.:>ce.11:· t:e:.::ics i ted c: t :1e noutl:s of relc. tivel~' s .. :c.11 ~.,i ... rers. 

Contint.:.ed C.ee :-, e:~_i:.:z of t!:e ::icri~:e ~-:2.te2.,s occurred such ti1c:. t the 

prese=t c0Est2l ) lein Eree ~as inund2ted . Subside~c e of this 

c: !'ee. ·_:ore or less l':e:._::t pece -.7i th .sediwe:.: te.tbn , bece..use a tl:ic ;~ 

012.:1'.:et of --~C: :.'i !"ce ::.:uC:s ;;€?€ r:c. s l e.id c o·.m e.p~: c;_rent ly ·::i t l:. o~ct 

a bred in ::;:,.;; sedL:ient ::: tion. 

' I 
T 
I 

I 
I 
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Moose Channel Formation 

This discussion i s based upon wel l exposed surface sections 

and traverses in the mapped area near Big Fish River, and one 

subsurface section (I.O.E . Ellice 0-14) . Only th~a j or sedi­

mentary environments are described here , with one or two 

good examples of each used for illustration. The ma in bases 

used here foF interpreting lithofac i es a r e sedimen tary struc-

tures , visible textures, and vertica l sedimentary s equences; 

no grain size ana lyses were attempted. 

The major lithotopes r ecognized in the Moose Channel 

include alluvial, progradational deltaic , littoral , and 

marine basina l ·environments. The latter are confined mainly 

to the Min isticoog Member , but s hallow marine sediments may 

also be present in the basal member in the Ellice 0-14 wel l . 

Similar depositional environments are interpreted in the 
or +h e. Rcind.c..Lr Forrr.A.t: on 

Aklak Membe;(- which also contains aggradationa l alluvial 

deposits. 

Basal Sandstone Member 

Alluvial Lithotope : The a lluvi al sedimentary environment can 

be sub-



dt~..;..L;( atfo.;.J 
divided into t·;:o distinct facies , the -~(~.c.('.l'~i.on 

C--Oa.v-~ .<Jcz-.-..df~ 
ar.d let:r~1 · cc~ 0 +ion facies respectively . The former 

denot es a facies whose diverse lithology reflects cradual 
(v ..vJ:U ;,_j) aCLA<!~) 

7B. 

upward accu..":lctlati:ig sedi::ient"under a vcriety of conditions ; 

ti:e lc.tt er is a do:::ina?:tly sandstone facies which accu.mu­
migration fluvial 

lated by the lateral sr;ee:;;~~5 o~point-bars and braided 
(/o.ti.....J acCA-Ui;....,_) 

channel1'.'. 

j);v,,,,,+~< 
( · ) •• · 1 · + · · 11 · 1 "' · Th · h i ...... e_ ... _ ..... __ .. cc..=.e...?:..lcn :. ~via _ ..t-e.cies : e ri:ain c. arac -

teristics o~ th~s facies are its diverse lithology and lack 

of unifor:tity in both the vertical and lateral senses. Rock 

types include cobble con~lomerate, coarse- and fine-grained 
a~ 

sandstone, siltstone , nudstone ,Ac erbonaceous s~c.le,.~ 

Several types of sedimentary units recur 

a 
in measured section thxough this fecies, and are described 

below. 

The first type is a highly diverse sedi:rent succession, 

in w'.'li ch each succeeding bed is li thologically di fferent. 

?or ex~:::ple i~ t~e interval 760 to 790 feet of the Eagle 

( 
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Creek sc::cticn (l":ii:; 7) t t e follo·:ting seouence v:as observEd: 

black, cerbonaceo us shale 1·;i th leaf i m:;;iressions and 2.n over-

lying unit of interbedded sandstone and nudstone are locally 

eroded and overlain by very poorly sorted , melange- like, 

cobble conglomerate. This in turn is overlain by grey shale 

v1ith thin fine - grained sandstone beds and thicker, very fine -

grained , cross-stratified sandstone beds. Such vicissitudes 

in lithology reflect ever- changing physical and che:::ical 

conditions, such as those expected near a river with a wide 

range of discharge rates. During maxi:nun flor1 periocis c..C .. nnc.l-
a.v:..t. fs,~n o" tL.. flooolrla. 1'1 

~ occurs and tenporary char..1els are for-::-.e~, leaving 
s...l.,r~J ?"_;,a·• 'f 

sand and gravel deposits; ~ 101·1 discharge p c!'~v45-

result in the accu:;iulation of mud and organic debris . 

A second type is rich in mudstone, with very thin 

l aminations of sand, silt and coaly frag:;ients . Thin, graded 

beds of fine sandstone with ripples and parallel la::iinations 

occur, The· mud is sulphurous in :;;ilaces. This type of 

sedimentary unit is interpreted as resulting from a floodplain 

{ 
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lake, in r;2-l.'..ch :;ieriodic influxes of coarser cle.stics appeared 

fron overflo·;1ir.g nearby fluvial or di stributary channels . 

The final i :::portant type of sequen.7consists r::ainly 

~ 
T.he Ull i·12 rg P P1·3 -

of sandstone .a~ com.~only 10 to 25 feet t hick '\bove ~ssr n 
L ~ 

i<: ( i) 
a basal scoured contact ~ pebbly coarse- srained sandstone; 

( ii) !:!edius- to coarse- Grained sandstone cont aining mud-

cl~sts; (ii!) fi~e- to ~eliu~-~reined , perallel-l~~ineted 

sandstone ;·:i th lenses of linoni tic shale- clests; 2nd (iv) 

unconsolidated , liT-or.itc sand~. The sequence is overlein 

by mudstone uith minor thin sandstone beds. 

Such a generally fini ng- upwards seouence, iO associ -

ation with other fluvial and floodplain deposi ts, hes been 

ascribed to the lateral r:iigration of a meandering stream (F'~ . .i1
1
).A.J 

(.Bernar d and :.:ajar, 1963; Aren , 1965) . The lor:est , coarse 

elas tic s ;•ere deposited in the strea..'!l chennel or thalr1eg, 
/o.f<ra.ily 

t he sandstones were built up on the sides of a~A ace r e ting 

point-bas, and t he uppermost fine beds represent levee· 

(with iron- er.riched soil zones) and floodplain muds . 

,, 

(ii) Co 0r s c s ands tone facies: - A large :;iortion of the ;~oose 

'6-i 
Channel ?ornation on ~·Fish River consists of t:iick uni ts ,... 

of coarse- t;rained sandstone with minor amounts of pebble 

conglomerate and argill aceous sandstone . Good exa" ples 

(.,;I. 

of this facies are the intervals 450- 605 feet, 750- 1120 
~~~4 

feet, and 1675-1825 feet ebove the base of the foro.atiork 

The sa.ndstone is generally . co~rse-grained 2..'l.d ;:;:oderate-

ly sorted, but fine - to very coarse- gr ained bands and beds 

also occur . Structures co:;u"on in these sar.dstor.es include 

tabular cross- stratification in l aterally e~tensive sets 

from 0 , 5 to 5, 0 feet thick , scour-and- fill structure e7.-

hibiting local erosion up to 10 feet deep , associated festoon 

cross- str2}.tification, and carbor.ized v1ood fragnents ranging 

in size from arenaceous particles to parts of logs several 

fe et in diirmeter, This t ype of st?.ndstone tends to s _:lit 

on weather ed cliffs into thin , irregular slabs; r:iassive 

sandstone b eds are rare. 

The charac teristic pebble beds ar e tightly packed, 
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usually ebout 1 foot thick, and ha ~ e sher? , eroded , basal Similar thin sedimen tation rhyth;.is occur in tl:'.e 

contacts a:1d z distinct upper contacts. In part , these Shar1angunk Conglo:nerate of the Appalachian :iountains a::d 

':J ec,s for.:i tl:'.e bases of t hin, fini r.g - u?1·1ards r hy tl:;:;s. have been interpreted by Smith (1970) as bei:'lg deposited 

?ebbles are well rounded in both the conglo;.ieratic beds from braided strea:ns . The irrebular bedding, cut- and - fill 

a..11d s ands tone beds ·;:here as phenoclasts they r enge up to structures , and rapidly varying grain- sizes f~ reflect 

boulder size . highly fluctuating flow conditions associated with uncon-

I:ear the ton of the fo=ation o:tish River a re-oeti tive - " -
fived , braided channels . 

series of t:Un , fining - upvrards rhyth;.is ~occurs 
The ;.iore generally sandy parts of this facies are also 

within the facies (::Cig . Is) . A typical rhythn from the 
interpreted as being deposited in non-cohesive fluvial 

base u:;marC.s consists of: (i) cong lo:nerate or pebbly , 
0 

channels, prc,bably mainly of the braided type, in r:hich 

coarse~grained sandstone v1ith shallor1 cross-stratification, longitudinal and transverse sand- bars comprise the do~inant 

in sharp com;act l'li th underlying sedicents, which grades bed-form (Ore, 1965). These bars accrete ~ainly by lateral 

up into (ii) fine- to mediu:n- grained sandstone; overlain deposition on foreset slopes, resulting in planar cross-

by (iii) shaly siltsto:1e v1ith ripple- marks and interbedded stratification similar to that co1117.only observed in the 

f ri able s andstone with plane la:ninations and minor pebbles. 
:.!oos e Channel ?or::.ation. The frequent abandon!:lent , :nigrat\ion , 

The rhytb.ns vary in thickness fron 1.5 to 5. 0 feet. 
and re - occupation of fluvial channels i:1 s andy alluvial 

plains result in the forr:iation of scour- and- fill structures 

end lagE gravels in channels . Very r.~nor overbar.k ~uds are 

preserved due in part to the constant lateral migration of 

channels. The presence of festoon cross - bedding sup?orts 

unidirectional flow (L!cKee , 1966; Vi sher, 1972) suc!l as 

that f&aHEl:·associated 1·1ith fluvial channels. 

I 
' 

( 
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~:elt~i c Lithctone : 

Subenviron»:ients •::ithin this li t ho tope include the 

on electric logs of boreholes by a gradually upwards increas -

ing S. P. res ponse , commonly acco::ipenied by gradually increas-

prodelta, delta fringe, distributary and interdistriputary inG resistivity (Firson , 1970 , p. 36 ff; Pi$her, 1969 , ?ig . 7) , 

de;ositional sites , For a typical prograding delta lobe , a phenomenon well illustrated in the Ellice 0- 14 well at the 

these sites occur as listed in a upward stratigraphic se- i ntervals noted above , 

quence . This littotope is best d~veloped in surface sec -
Good river9ank ex;rnsures of ttis li t ho to;e are pre-

ticns at the base of tte :.:oose Cho:nnel For::i2.tion wl:ere the 

Tent I sland ?or:::ation grades upv1ards by virtue of a pro-

L;-fi/,, F;<I.. s.-~ F 
sent in the canyon o1_Ccache) Creek ani" ~ish River . '.i:'he 

three stratigraphic sections exa.".lined inihis area are 

gr adational deltaic phase , and by the depth- intervals 
correl<l t ed ar:d sho..-m diagrar.imatically in ?ig . / ~ • 

7, 750- 8 ,075 and 8 , 925- 9 , 375 feet in the I . O. E, Ellice 0- 14 
At the southe as t end of the expo sures a comp lex of distri -

borehole , 
butary channels and bar - finger sands overlie the prodelta-

These intervals are characterized by a vertical pr ofile ic muds , but to the nortt~est the sandstone is core ho::io -

i n ·::hich prod el taic muds beco::ie increasingly i nterbedded geneous and bet ter sorted, suggesting a delta- fringe facies . 

with silt and sand beds as the del ta advances bas i m-1ard . 

s 
~t tl:e top of the inter vals t he interbedded sedi::ients grade 

Th ~ cont act of the uppe r sandstone is sharp in the middle 
~,.~ 

( -~ ~ 7 '?) .11 I 

section , but becomes interfingeri ng a short dista_~ce to 

into or eee are sharply overlai n by sandstone beds , •;:hich the southeast . The sandstone in tl:e ::iiddl e sec tion sho·::s 

repr esent distr ibutary mouth and del t a- f r ont depos i ts. pl ane- la;;-,i nations , shallow cross - strati fication , grain- size 

Pu.!' the r up17ard , t hese sandstones may gr ad e int o alluvi al bandi ng , le.rge spherical f l o1·1-rol ls , and conglo::ierate beds 

or d e lta-~ lain s edi ments , This ver t ical pr ofile is expressed up to 1 f oot t hick , This is i nt erpre t ed as the axial par t 

of a distribut ar y channel wh ere fluctu ating bottom-c ur rents 

( 

e 
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existed • . A short distance upstreo.:n on~(cache) Creek the 

contact beco;:ies a complex array of irret ular and lenticular 

int erbedded shale and sandstone . The s ·andstone lenses 

exhibit large- scale tabular foresets, and contain foraging 

burro•.7s of the Teichichnus end R.'1izocor2llium typ es . The 

T'P. 
s!1ale c ontains s:;:iarse fora;:iinifers (Charnn ey , pers . corrmiun . ) . 

The biogenic features indic ate a shallow nerine environment 

(Eo1-:arC. , 1972) adjacent to the distributary r~outh where 

sand- bars l':ere inter::ti ttently established . At the north-

'S'est ern section t:ie proC.elt aic, very t:-. in- bedded carbona-

ceous :::uds t;rade upwards into delta- front sand and shale 

containing abundant ;:iac erated c arbonaceous debris. These 

bees grade upv:atls into C.onir.antly t!'lick - bedded sa::Etone 

that s~ows plane- la;:iinations , shallow cross-strati~icat ion , 

and 
c.nd r a re pebbly lenses , e~~ is generally homogeneous , L-ed -

iu.""C.- grained . '.I'h i s fac :!.es is i nter:;:ireted as a marginal 

strand-plain c.nd delt;;. - f ringe , influenced :nainly by v1ave-

generated longshore currents. 

"' 
• 

( 

.. 8 7 

Progradational cycles in the Ellice 0-14 borehole 

consist o f basal silty mudstone with carbonaceous and very 

fine sand laminae, which grade upwards into interbedded 

mudstone, siltstone, and medium- grained sandstone . Core ~9 

of the well penetrates this stage , and reveals convolutions 

(Fig. 17), graded beds, burrows , and bioturbated layers (Fig. 18) 

typical of delta- front environment (Coleman and Ga5liano, 1965) . 

This gradational sequence is followed by well sorted, medium-

grained sandstone, probably of littoral 

~ ~ each of the t70 cycles are thin beds 0¢ 

origin. Capping 

eoal and silty nud-

stone which i ndicate lagoonal or marshy conditions. 
The sub-

marine parts of these cycles were probably deltaic in or~gin , 

but were capped by barrier islands and strand- plains where 

coarse elastics issuing from the distributary were reworke d. 
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c:ittor2l Lit'.:o~: 

1:'his li thotope is present in sz..,.'Ti sr:1all portio:-s 

88. 

of 2.11 sections studied ~), end 1s but 
~' La u.";f t!1e t,,,,.,,J ,...,,_f,,,__ 
cc:'c~' •ahs a 500- foot thick ~ e.t the top of~ 

(S«-f,·,,,.,_ 7) 
C'.-.es:c2. O'cr::::::ic;; on lor;er Eagle Cree;z. Its distinr;u:i:hini:; 

fec.tures <:re (i) doninc.r.ce of unifcr:i , 1··1ell sorted , fine -

•o ::iedii.:.."- creined sandstone, end (ii) presence of foraging 

a.'ld· feeC.ing burrm·:s . The l etter ere not cor.~non, but present 

t!1roughout the ::iember, and include a multiple type of 

Rhizocc!'alli u::: ( ?G·:yo :;l'.ylli tes), end a type of Asteroscr:i2 . 

Sedinentation structures include lor;- angle and high-

angle tebul2.r cross - stretification , in places vii t h shallo1·1 

basal scours, current lineetions , plane- lc.r...inations vii th 

associated s:::ell sh2le- clests, oscillation ripples, and 

t!1in peY:ile lenses end layers. Large coalified wood frag -

ments er.d oxidized clayey-limonitic layers are aiti~ present. 

Cross-stratification dips indice~e a dominant pel eocurrent 

flow towarC.s the eas t-southeast , but are v1idely dispersed, 

and show a K""",.z weak biwodali ty. 

( 

Coarse alluvial sane.stones for::i tongues vii thin tl:is 

'"";t 
~r, and it is underlain by diverse deltai c plain de -

posits and overl2in 6J gr2datior.ally by co2stal basin Duds 

/'vlinisfic.coj M""~ 
of the :S2.2.:'..ee L:.~:.a =·er::-:•< on . ~hese stratigraphic rela-

tionships and the associated structures and textures 

suggest deposition in a beach environr.ient . Eeceuse there 

i g no upward gredation from marine shale, these deposits 

were probably not of the barrier island type (Davies, :Sth-

ridge and Eerg, 1971). Rather, the setting is sugges•ive 

of a beach-ridge strand- plain systen, such as those des-

87. 

cribed from the Rhone Delta (Cowkens, 1970) and tl:e Senegal 

Delta ("/right and Coleman , 1972). 

The amount , and in places the thickness , of littoral 

b""' .J. w-bJA-
z sands in the ind£cate that \Tave-

.......... 
power was nearly en irnportent i nfluence on sedinentation 

as riverine currents. Hence, the ::.orphology and dist :::-i-

of the delta syste~ of the eastern 

to t hose of the 

modern Niger or Kile Deltas (op. cit.), but on a smeller scale . 
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~~i :r:i: J~:.coo,; ~ :c:.1'.)s!' 

'.:he . J.::i:~ico c.::.; is c~::-. :.,cct 2risticc::. 1y e. .. :uC. stor. e u:l i t ·::it~1 

:::iino!' c:::ounts o~ siltsto~e rnd s cn~s tone , but in one section 

on Lz.~le C:-eel::, tbe c:.:ount o: s e.nds t o!le interbeds i ncr&:.. ses 

to c:.:>o:it o!:e - l:z.:r..f -:~:.e vclu:·: e a: x-oc~: . ~his i:~te: r0eclC.cd s 2nd-

Gtor_e e.::d sl::::.le f s.cies, es ':1e ll £.s c.n c:.ssoc i ctetl s~.:-idsto:ie 

f z.cics, E. :re C.esc~i:;ed a~ci. i r:te r ;i :.,etcd belo'.:.i , end intet; l'"['. ted 

~ith t~e i~t e ~)~ et&tio~ E~l di s tribut ion of tte ~uds tone f2cies 

i:i t ~e c:-.::,ter on :r::-o7=::~~ce e.~ d ~ ~:le o:-:-Ao ! .. rc:.-- h~r . 

~u~stc~ e f£cies : - At its ty?e section on Eig ~ish Riv er the 

:..:i!'.isticoo~ :.:e:::b<:r is ~o:::ina.".tl:' bro·::n- ;rey :::ii..:dsto;;.e c.nd s '.::r.le , 

·.1ith .vc::-yi:-_g a:..:ount s of siltsto~e (F\1, 10) . 

• 

... 
' .. 
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The latter is thin- to medium-bedd~d, generally parallel lam-

inated ~r cross - laminated, and commonly occurs concentrate d 

in thin units as interbcds with mudstone. The mucstone is 

generally soft and ch~nky fracturing on weathered banks , and 

is less commonly shaly fracturing or very thin-bedde d. In 

parts of the member it contains abundant macerated c arbonaceous 

debris. Three tongues of sandstone, 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 described 

above in cutbank exposures examined northwest of Big Fish 

River as far as the area of Coal Mine Lake. In the strea m-cut 

section immediate l y southeast of Big Fish River , th~ siltstone 

interbeds t e nd towards very fine- grained, slightly calcareous 

sandstone, with shallow-dipping cross- stratification. 
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Westward about J5 miles at Deep Cre ek Syncline the recess­
H,;,;5/,-,.,,°i' 1-1 .. ~I.· -.. 

ive interval suspected to represent the is 

largely covered evez-ywhere and ;ires en ts very fev1 opportunit ies 

for exa::ination . Only a few resistant units of sandstone and 

conglor:ierate outcrop and appear to be markedly lenticular. 

::'hese u:1.i ts C:isplc.y t;z-:::ded beC:s . lc.rce- scc:le t::.bul c-.r cross-

st!'.:-:i*'ic:?.t:. en , e..."'ld rGu.r.ded coo:,1es cf ~u=-.rtzi te up to 20 c:.1 
OffO.r<ni/y 

lo:r:.3 . ::ece:.ise these uni ts ~re; e~closcd rii thin :-1e.rine shcle, 

t::e:r ::.cy :--e;rese::t so::e t:,-::;e o: .su~:::cri:~e ch:nr..el or fen C.eposi t . 

l.!ost of the interval is probably :;iudstone, with r:-.i.nor beds of 

very fine - gz-ained sandstone and conglomerate in its upper one-

third. 

N;,,,;lt<o°1 
In the I.O.E. Ellice 0- 14 borehole the is dominant-

ly greyish brown r:iuC.stone, in part silty, as at the type section. 

:.liner interbeds of siltstone and fine - grained sandstone are pre-

sent, espec i ally in the central part in the depth- interval 

6 ,000-6,170 feet. Parallel laminations, carbonaceous debris, 

a.."!d tiny burrows we re observed in cuttings; the single core 

exhibits convolutions and bioturbation structures. 

The lc·. r.:.,e voJu .i e of .:;ud :::n tl silt co::!:•risin,:; tl:is f:.cics 

i:1dic ·· tE.s a rcL·tivi;ly qui;ot £cdir.1cr;t<:!.7 cnvil·c'°.nent, 
2.~:id its 

~i ecc:lrc~d ~ist~ib~tion c.r:d ] :"e::. crv td f or-[.:·::i!1i f cr:J c tro:·.~ly 

Fns~cct e rnn~ine shel f . T:1e abundcnce of .::c: c err.teC. cE.rboI:.c. -

ccous U.eJ1 .. is c.nd the precc;nce of bt~r:co'::s c.nd i-·ootlctn SL..~::L. €3t 

relr.tively zhc.llo-:; c:.n( r.ecrsi1crc setti:~cs i!l the cc.se of t l:e 

coc.stc.l _' l.:!i:.1 su:. .. fc.ce e:~)csures . T.'.:.is is fu~t!:er su~]crtcC:. by 

the o.p:J:-.:.::-ent :'a::;:id 12terc.l fccics c'.:2.::?ce to tte i::ter'.Jec".(ed 

sands tone and rnudstone facies described n~~. 

Inte:i .. beL{ed s2::-i0.stone ::nd :·.:uC.sto~e frcies : - The i:i nisticoo.; 

cont ~ics conside~c.bly ~ore 

abot.:t foi.:r .~J.les ebove its 

sznCsto~e i::-iterJe~s on 
(Su...J..·., a) 

" OULn' ,L .. ~ ~ L ~n" oL',er 
..! I,, i" U~. - H ~ U c;, .J U.i.. 

Eacle C:."lee1: 

stuG.ied lo-

cati on . Tl1e trend tor1<:'.rC:s a sendstone facies in a scut.C:::ester-

l~~ di::.--ection in t~:.is e.rec. r:..cy e~)lc.in \·:£..y tte O&se.l sanC.sto:-e 

me::iber n; : es.rs so thicJ.: in tr.e bluffs L:t':lecie.tely ee.st of u;i_:e r 

Ee..ele Creek. 

9.3. 

The typic<::l li t i·; olo;; ic s eq_u cnc e at Lecl e Cree~: co::si£ts /~ dlf~ 

14istant sandstone beds and recessive mydstone- rich intervals in 
(F;j· 1'1)11 · t. 1 

'f.- J>i '""'-v~ 
about equal proportion~ . ~~~1] The muddy ~::tcraeas of 

this facies are recessive-weathering, ye l low- 2nd grey- banded, 

and contain thin , ·uneven lenses of se~i-consolidated~ mediu~­

to co:::rs e-grnined sand, ·/thich have sharp basal contacts 

and graded upper contacts . Reed-like carbonaceous plant 

I 



l'f. 

frag~ents occur on pplitt i ng surfaces . Current and oscil-

lat i on ripples , rootlets , and clay drapes or coatings are 

co:::..::on in the upper pr.rts of the sa!'.d interbeds , Burro·;1s 

nnd load- casts are less co::i.-:ionly e;:posed on th ei r under-

surfe.ces . 
_WJ.u/ ,-, {;,,;,_ t,, c..oaA,,.·J''':._._,( ~lly. f..;,,J.J1 '•• . r.· J c:..-A. 

The thick se.ndstone ~ shares :Jany structures in 
~ 

c o~::::!::n Vii th the thin sar.cstone ir.te!'beC::s C. escribed above , 

and , i n adcii tion , :o=.s e:dlibi t s star- shaped feeding traces 

(_!._stero so::ia ) , l arge coalified Y1ood frag:::ents, larc; e con-

voluticns , alternating fine - and coe.rse- grained bands , inter­
and 

nal shal y intercalations Y:i th burrov:s , streaky lamination . 

The s2.nd- rich ~nits and thick sandstone beds ore in-

terp~etec as being deposited in the ch ar:..~els and point-

bar s of neandering tidal creeks (Van Straaten , 1961 ; Klein, 

1967 ) . ~he ;::uddy intervals repr esent vert i cally accu::iu-
hish (n~tzschel, 1939 ) 

lated sedinents f r o::i the tidal flats proper , over whi ch 

l o;·; sar.d - bars a:1d tributar-j creeks :nii;rat ed , resu l ting 

in lenticular sands tone beds. 

( 

'Pr-<Scnl-dt>.y 

t~dal flat sediments , or "tidalites" (Klein , 1971) , 

are currently being carefully studied by sedinentolo[ists 

(H. GinsburG , written com.-;-.u n . , 1972 ) . ·::underlich (1970) 

compered the Gcr.-;ian Devonian "l!ellenld:l pfchen beds"to the 

modern coastal enviror:..-:icnt of the Ger::isn Eay , and i l lust-

rated interbecded coarse and fine elastics on various 

scales ("tidal bedding") that are similar in for:;i to t!:ose 

M ini"stioo o; 
observed in the :.~: 1 c.'- -c'. :c.t' on. Sedir.ientary structures 

'Is-. 

associated with the Gernan Devonian tidal seC::i~ents i nc lude 

horizontal and vertical burrons , tre.ils , bioturbe.ted layers , 

slumpinc;s , oscillation and current ripples, clay drapes on 

ripples , dune cross - stre.tifiee.tion, channel-f~ll beds, 

flaser end stree.ky le.::iine.t i on i n :nudstone, load- casts, 

flu te- casts and othe~0s . ;.ios t of these structures •::ere 
s _ 1''1i.\; s ri uoj 

also oberved i n interbedded sandstone- shale facies of the :.:::_: . • 

~ i.ear tl:e ·oase and the top of the above facies i:.re t·110 

80- foo t thick sands t one uni ts \"lhich ar e fai r l y uniforn in 

char acter and consist mainly of wel l s or teC. , fine - to !!lediun-

gr ai ned , and in part gl auconi tic sands tone . ?ecause of their 

close s t ratigra;hic r el at i onship ~i th the t i dalites, 

t heir wel l s orted nature , and the pr~sence of gli:.uc oni te , 

t hey ar e int er preted as bay- mouth b ar s or bar r i er isl and 

comp l exes . 

( 
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Aklak Member 

The Aklak Member can be subdivided into three main litho-

facies , including (a) a sandstone-mudstone- coal facies, {b) a 

sandstone-conglomerate facies , and (c) 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 Ak l ak 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 unit 685 feet thick. The carbonaceous siltstone 

facies is characteristic of the upper half of the member on 

~..klak Creek and in the Ellice 0 -1 4 boreho l e, and may consti-

tute most of the recessive and covered interval above the 

resistant sandstones on Eagle Creek . 

The first two facies were aiscussed earlier under the 
, MMSf!.. C..hannt.1 ,COr,,,..,4/1Cn 

heading Basal Sandstone Member;i n the section on the Alluvial 

"' Lithotope , and on ly the i mportant differences need b~ amplified 

here . One major di=ference is the more abundant coal and 

plant r emains in 
M-L 

t he Aklak Member compar ed with the ~ 
F~ 

This may beAdue to a wetter climate which 

supported a more luxuriant flora at the time the younger 

rnemb(.r was deposited. Similar trends have been noted 

el s ewhere in North America in rocks of this age (Rouse and 

Srivastava, 1 972; Leffingwell , 1971). As v.;<11, fh ._ l'"""'"';,aM.c. 

0 f #,~ d• lfa-p la tn faci cs ,;, ff, , Akla.k. scclio,,s Campa~ wilh the.. 

f (uvi ~! ar.d /,//oral faci Ls o6.ser1d ,;, lhc. Meas<- CJ...,,,,,_; probe.£( l"a.rfly 

ac.c.ou.,,fs f;,- se,,,,.;,,JJ .Jr•afc.r J u.an fifhs d" ~·a.I ,;, th e. lfkd,_.( )vf..,,,&er: 

..s·l!-1, ,L .~ .. ....,_ -.-,.,~./ h..-1. - .:.. <1<:<..:! /":::<.(~,,, : -::J . 
\' .. : ,):: l ·~·- { 'r_,i...:, ( ~.f.v.. ,..! . _ f::. . ~ r I _ _. , 

·:r"'1e· e.l:luv i e.1-cycles of the A:-;lak show a typical up-

ward succession of lithologies and structures (Fi& 2D ) . 

At the bose in sharp contact with underlying r.iuC.stones 

i s pebbly to cobbly cong l o:nerate, pebbly sandstone , or 

non-pebb ly, fine - to medium- grained sandstone . Tabular 

i 
cross- stratification and howogeneous beds occur :a., the 

basal part of the coarse elastic unit , and ere succeeded 

by cross - lamination, ripple-marks and climbing ripples . 

In places , another set of tabular cross - stratified bees. 

occurs at the top. This unit ±s varies great ly in tI'.ick-

-11 

fro::i one c;;c!e to t:::e ne:~t . 
ness fro:n a few feet to about 50 feet . Coz:1:::only overlying 

are 
the coarse elastics ~e coal and coaly muC.stone, in units 

up to 20 feet thick. This grades abruptly up;·1ards into 

coaly shal e and fi nally silty, micac eous :nudstone v;i th 

abundant carbodceous debris end lenticl es . '.i'he muds tone 

units ar e in pert, or entirely , oxidized to r ed c olo~rs 

with associated ancient bocanne (cinder and clinker b'eds) . 

·( 
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?a. 
The cocrse elastic phases of thene cycles probably 

represent fluvial channel and point - bar depsoits (Visher, 

1965) . ~·:herever these are abuptly terminated at the to.;i 

and overlcin by conly dedir.icnts the procer.3 o: c.h~~ncl 

avulsion c:cy have occurred with the attenda:-it abrupt change 

from high eneri;y to 10\'1 enerty sedirnentation ( r=;
5 
. .<1, B ) : 

-~ s the ::ie::mder loops and sr1c.les r1ere filled in 1·1i th o::-t;anic 

much , they tended to nerl£e r:i th the surroundiq; bc.ckswanp 

or floodplain, and fine elastics gradually replaced the 
in the upper perts 

organic sedi::ients ~ee~-~~e - ~eps of the cycles , 
Alluvial 

cycles r1i th a high proportion of overbank deposits .have 

~ 
~ been described fro;;i a variety of ancient co~np le;;:es ( Allen , 1965), 

and have been interpreted (Allen and ?riend, 1968; 3eerbo·:;er, 

1964) as being fom.ed by Z!leandering, well -chen:-i elized 

streams whose sedir.ient load •::as do:iinantly silt and clay . 

Scndsto~e-cor ~·1o~c~~ te f~cies : -
I'his is es::ien ti<:ll~· t I'-e c2~: e 

fe.cies as the 
11

co2rse s~n(s tone fec.ies" of t11e '!:>c:ss.l s2nC::..stone 

i71CiJber , except th:. t t he Aklak re:12•ecent e.ti ':e cor:sists :.2e.inly 

of finer [;reined sandstone and contcir.s t !:ic}:er co:-:glo:·1ere.te 

uni ts thun the b asal member , Si :nilari ties in sedi-~entcr-J st:cuc -

turcs include cor.~lo~2ercte-filled scours tr~), coarse 
(Fil:i.z.) 

send- nnd pebb.le-lensei;z, r.nd cross- stre.ti fic::::'.:ion. Therefore , 

as i n the c ase of the co£~-~ san~s tcne faciEs , t h!n fccies is 

i nt crp2·ctcd as rc:::ul tin.::; frora de:;osi ti on by br.::idec! atrer_i s . 



C2rbor. o:c ec:.:.s s_El tstcr.e f e.ci es : - Al'f'~Jt,;,..,~ 6m /;,/."j,,..,,, ~ 
~ ,,./' fk. v,zu,,_ ts a~ 1~ 

:::.e :,!:~~ o: t:.e ... .'..ei.lc ::-.s~ .. :ie~· on A.'k:l2k Creek ee::c:.c ~s 

flUL ~;isi<liny 
-::.§; e.t leo:st 250 fee\ of relat ively t.:.n ifor:n, poorly ex::iosed 

red - Y1eatlrnrir:g sil tstor;e e.nd silty :nudstor.e . In the ::iiddle 

of t~is u:iit is a tl:in sequence consisting of 2 feet of 

fine - grair.ed sar.dstone at the b2se , overlain by 2 feet of 

~ 
u::::consolidated se2tearth- like :nud (::':_ 7: ' ::::) , e.nd c2pi:;ed 

by 0 . 5 feet of fri2ble co2l . Scoria- like ancient boc2::::ne 

appears in slope debris thrcui)rout the unit . Orar:ge- nea-

t~erir:g li::iestor:e, silty and nicritic , occurs rarely a t the 

top of the unit . noot l ets e.re co~~on in the siltstone , 

and fair.t leef i~pressions are rare. 

Other s.'..~ilar t~ick siltstor.e ar:d mudstone units occur 

in tl:e top of the Akl2k at the type sectior: , and c 2n be 

re2son2bly assigr.ed to the sa:ne deposiiional settir.g . The 

r edness , due to the preser:ce of ozidieed ferrous ::inerals , 

is probably due to ~enet-ie ch2nges associated •:1i th 

spontaneous co::bustion and v1eathering, bec ause nany samples 

are i nternally gr ey when freshly broken . 

<if. 

_( 

I ~ 
I 
I 

loo. 

·,t lac.ks any <-Jo.,IJ l .. e.'!!p..dJ 1 'n 
Althouch J.:- ,•- ; --.:; <:'.:'lc ie:;_ t boca:inecJ r.s "-~ :" :'.-;.;; c dee::->l:; b~:ried 

subsurf~ce section , tte de]th- i n tervcl 3,9 CO to 4,5CO feet in 

the :llice C- 14 borehole consists cf siltcto~e , 
bi tu.:·.:inous 

Sh<.le , fi:1e -~1\z~ incd crcill2ceou.s s:. ::dsto~e , ex.rl 
coc.l, Si:iilz.r 

to t~e surfcce sectio~s. 
In both sec tions this fsci es ove~lies 

tl:e alluvi2l s andstone- :::!udsto:-,e- co al fc..cie:z . 

'::hiz ·: f t:.ci es , --·i t h its c:viC.e:~c e of ~ui et seC.i-:e:?t e~r con-
~:.:..ti :::.~ ;:C: su b~ e::::-i c: l 

~~ 1;~ et ::-t ior:, i 2 c ··r.:. racte~"'.:i. - tic 
r:f -:: c 

del t 2. plr.in , in 17!'.!ich s\-:e~:ipls , 
l~es, crev22sc-s~l~ys , levee~ , 

end co2str.:l e~.Jbc:yr.ients for:;1 en inter.-:oven co~ple:;;:. '.:'his fc:cies 

c.::d its electric lo.:; e:::lre:::::::i o:r: in t h e ;_,llice C- l"f borc.~ ole 

are <:t:::-ibnr;ly si::iilar to the deH2- )l::in fc:cies desc::::-ibcd ':Jy 

Fisher (19G9) fro;u the Lor:er ·:,11co,: Group of t'.:e Gulf Co2st . 

He attributed thick 2ccu~ulc:tions of this 

structive cielt r. s , in :-;hich 
fc:cies to h~Gh con-

riveri:ie forces 2nd their resuiti:ig 

deposits fer exceed those of nc:rine influence . 



SANDSTO~E PETROGRAPHY 

a ncl Re.ind u.r FOrrna..fi'on 

Sandstones of the Fish !Hvcr Grou1'.., display a gene ml s imilarity 

in textures and composilions, and can be classified as immalurc, 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 l imited success and is dis-

cussed below . Modal analyses were performed on 33 thin sections, 

with over 500 points counted per section (Griffiths, 1967, p. 191), and 

results summarized in Table m. 

T EXTURES 

T extural characteristics common to nearly all sandstones 
and Rc. indt.(f FO,..,.,,ofi'of\ 

sampled from the Fish River Groupt.include angularitv .Qf arenaceous 

particles, and~ tight oacking (Figures 23 - 25) . The sandstones 

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

pebble sizes , as visually estimated . Fine - to 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 

common. 

10 I /02 

j ;.:o.tri;aj- Interstiti al ;nc:trix co:::pris es only a 1~inor pert 

of these sandstones , but is less than 55~ of the rock in only 

t of the so.:1ples o.nclysed. However , some of tJ::e :::sterial 

included cs :nc. trix is probc:bly crushed labile p:::r"ticlcs 

and ~,-, jEr.t d iagenetic precipttates . Hence the a:::our..t cf 

wlia.t 
original C.etri tal :no.trix is probab~y ,sonet:::..r:g less th2n 

t hat r.:easured . The average natrix content of all sa:::ples 

is 10. 0fo; that of the seven sa:::ples fron the 3llic e 0- 14 

borehole is 14.9%. 

The matrix generally consists of a~tii~tures of clay, 

sericite and quartz . Eituninous matter co:::prises the 

matrix of so;ne alluvial s2ndstones . 

Inters\ ti tial pores occur in 61:.ny sa.'1dstones in n'.":ich 

. 
secondary ce:::ents are lacking , but this po~osi ty nay be 

due in part to leaching of calcite at the outcro p. ?atchy 

calcite ce~ent is present in rr.any s~~ples fron all parts 

of the _i:;roup and fror;: all 2.reas studied . Qua:::-tz overc;ror:th 

ce::ient i s also co:rc.1only present i n =7..:n SI;1al l a:::ounts , even 

in sa~ples containing calci"te pore-fillin6s . 

. ( 



t ?.0u::.C:i::;- tf ~ '.:'he 101'1 degree of 

is a striki~g featu~e of these 

rounding of sand- size ~nrticles 
( hJ .z,;) 

sa::.dstone~. Qucrtz and ctert 

grains up to l = in greatest dia.:~eter are :nostly subangular 

(?or1ers , 195J) , r1ith ane;ulnr and subrounded e r e. i ns less c.bun-
8;5 dant. 3y visual esti::.ates sands tones frc~ the~7ish P~ver area 

see:n to display greater angularity than ttose of the Deep Creek 

nrea. In all areas and :or:::c.tio::.s :;iarticles greater than 2 r..rn 

in dia-:ieter are subrounded to sell rounded. Such particles 

terod to be dc::Ur.a..'ltly chert in co~position, sho·iling that ":naturity" 

in te7.ture ar.d durability is attained rauch faster in rudaceous 

populations than in arenaceous ones (Pettijohn, 1957). 

i:o fo=al size analyses r:ere per-

for::.ed on t~in sections or eiee disaggregated rock sa-:iples. Froa 

:::easure::.ents of projected grain dia-:ieters vie-.nd through a 

microscope and esti::::.ating the ra!lges of sizes ·:ri thin inC.i vi dual 

thin sectior~ (Folk , 1968), it is evident that ~ost of the 

sandstones exa:nined are :noderately sorted. :,rany exa-:lple s of 

poorly sorted and nell sorted sandstones are also present. 

ti ock i r;·i}·~ S:md!: tc ::rn s of the Fis h ~iv er Gro x;l are t:; :;i icc.lly 
{Fil 23) 

hit;hly co !.p::cted,.. and dis:;i lsy fabrics ':rhich at t est to !:i;;h :;iost -

depositional pressures . The most notable evidence of high 

co:npaction is the overly clos e gr uir.-to-grain rela tionship 

in nhich :noc t s ~nd-gro.ins touch neighbouring grains along 
(F.1.zs) straitht contacts (Griffiths , 1969) in t hin section1· ~:nbayed 

or sutured contacts are present in sa~ples froa the El!ice 0-14 

borehole as r1ell as fro:n surface :;:aterial. The suturing »r::s 
.~ 

probc:bly aided by the process of presEure Eolut:.on (Tho::-.\ son , 

1959) , r1hich in turn provided silica for ce:nent as continuous 

overgrowths and nicrocrystallirt e pore- fillings in areas of 

lesser pressure. In one pebb l y sa~dstone a sand grain was ob-

served to be i~pacted three-quarters of its diaaeter into the 

/0 L; 

side of a chert pebble . The only r:1r.. s.y this could have occurred 

without fractu r ing either pa r t icle is via ~r ;iressure 

solution. 

Bent, t v1isted and crushed gr ains of rJuscovite, phyllite , 

microschist, l i mes t one a~d others also bear evidence of high 

conpac ting pressures . · :.:any long grain- to -grain contacts were 

achieved by t h e phys~l defornation of relatively soft grai:nu~ 

lar materials. 

7L ~/..,a~~~ ~d c~ ~ .... ~4,.,~ 
7 k...,j,_,_,J~'c, n-rs~...;..,7, ,y>.-~ ~1-,( , 
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Ge -.- ~ a:-!:! 2::~ COMPOSITION 

Qua.rl;::. , h t -.. e-i;a::;oro_ hie,~ sedi::nentary1 i cc'.< :'.'r::is ­
c ,er , .. , 

c--) k f~_at::ients , and feldspars are the ~ain 
scntc , volcc:.ic roe ~ 

a.nti 'f.?t.indu.r ~'ver Grouo sandstones, in t he order 
c ~r.stitu ent s of t h e Ri sh''"" ·~ 
of decreasing abunda."lC e • 

Variations in the r elativ e ~~cunts 
of different co::s ist uents r:ere found to e;dst a;;10ng certain 
outcro;i areas , and ajor.g the different fo r ::natior.s . Thes e vari -

~ the l oc ~ li zed nature of the source- areas of this 
at i o::.s reflec• -

. ld result fro::; the drainage of a 
detrLt"::al ::aterial , as 1·1ou-

' d by r elatively short streams. 
heterogeneous uplan 

·1ye .. :s .,f P,,,,r.«.ie..s 
-_~s the ::nes t abundant conponent ( average pro­

O~£rtz ; - Qu~rtz 
•rf;c,J'ati. :!_~.; 

d 
?~ ~~ ) of the sandstones, an 

portio:i of gx-c:-.c::l:.r ::-action : -

1 " orci·i· nary plutonic and vein quartz . Poly­
cor.sists ::ain-Y o: 

~re- metaauartzite and recryst allized chert 
crystalline quartz ~ ~ -

is also co:c.jon. c_uartz was not recognized , des;iite 
Volcanic 

~ volc ~ ---· i·c rock frag::ients. 
the abu::C.a.'1C e O- - ~ 

~:- Cher t were deposited in these sand­
L'.any varieties of 

inc ,_uu"ing the follo'.7ing ma:i!n types: 
stones, -

' 

i 
I 

\ 

/Ob 
(i) colourless , r.icrocrystalline quartz ( < 20 nicro 

s) (ii) brovm, nearly opaque, (?) phosphatic chert ; 
(iii) pale brown , chalcedonic, nearly isot ropic 

chert; and 
(iv) spheruli tic (radiolarian?) chert . 

All gradati ons of chert into slate , or ~hert into a l tered t uff 
are present ; hence, chert is here placed with lithic conpcnents 
for classificati on purposes (?elk , 1968 ; ·Chen , 1968) instead 
~I t he quartz f ract ion . 

Sedimentary and :.;et e::or:ihic Rock Frac::er<.ts : - Large r.::ounts of 
sla te, phyllite, quartz-nica schist are pr esent in the sandstones; 
t he c ongl o::ierates co r.i.~only contain pheno~ l asts of ve'!."J fine - grained siliceous s ands ton es , i n part chert iferous . Loc ally there a re 
enrich:nent s of crystalline limestone frag::ne!.ts (usua lly single 
detrital cryst als) and bituminou:s ·slate or microschist. 
Igneous rtock Frar-ne!.ts: Fr ag::nents of plutonic i gneous r ocks 
are very rare; only the occasional gra."li toid fragment r:as recog-
nized . Eov1ever , es:trusiye !:gneous rock det~i tus ~ generally 
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y. 5,.,-fa« · sm< P "' 
co::i.~oif. end i~cludes spilitic and andesiti c basalts End various 

ki ::ds o: tuff . Vafc ,,,,.;c (r .• J~, .. ,J.s ~ aAse..i fo f"n"-"'..;, -t1L- olo<..1 R. .,.;,., £-47 -.d 

Q'--bv., ?> -21 ~le.s . 

Felds~ars: - ?eldsp&r grains consist of two ~sin types : potash 

fe l dspar and ;ilabi oclase . ~he potash feldspar is ~ainly orthoclase 

or sani dine; ~icrocline and per thite are very rare . Plagioclas e 

occurs ~ainly as angular, fresh , areneceous grains , and con-

r.:only sho·•:s polysynthetic h;i::ming . l.ieasure:'lents of e;;:tinc t i on 

angl es of paired twins by t he i.:i chel - Leyy technique indicat e 

c o:::posi tior.s of the ra"1ge .1.n20_30 (andesi ne) . Lesser a-nount s 

of untr;i nr:ed , vacuoli:::ed plc.gioclase are present . The ::i r o-

port ion of potash feldspar i n these sandstones i s re l at ive l y 

constant ( aver age 4•/.) ; -+-~"-.,..d r>pvi"~'o~ ) , but the 

a~ount of pl abi oclase vc.r ies greatly , generally i n ~ir e ct pro-

~ortion to t he abur.d~~c e of vo lcanic det ri t us. 

. ( 

/ 0 !f 

Variations in Sandstone Composition 

Compositional analyses by point- counting thin sections 

of sandstones were run in order t o determine compositional 

characteristics of the various formations and l ocalities . Only 

fine- and medium-grained sandstones were analysed because 

coarser varieties tend to be enriched in chert and lithic fr:igments, 

and fi ne r ones enriched in quartz. The analysed proportions of 

each component are given in Table III according to the member 

from which the samples were derived . Only samples from the base 

(Cuesta Creek Member) of the Tent Island Formation were analysed, 

because it is otherwise generally lacking in san.Qstone . 

Differences in proportions of main constituents of sandstones 

among the formations are subtle , and vary according to l ocality as 

well . Although a given formation may display considerable variat ion 

in composition from place to place, compositional changes from the 

base to the top of the group tend to be similar i¢ all localities . Also , 

cer tain accessory mate r ials , such as de~rital carbonate, appear in 

limited parts of the sect ion . Thes e trends are useful in identifying 

stratigraphic units in the subsurface where foss il cont rol is imprecise 

or unavailable . 
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c..1::- :~1e ::i:: c:.~:s:i t· e;..ts , ~' ·:"I t-:~ i ·· . -~-c l.t'•; r , c.11C. 

;:sd' :<:::.'.::-:,-· ~ ::etc. :o:::'·'.:ic rock f:_" :e!".ts ,:is_· lee:; :_·el:tively 

co:Jst:.:::.t )!"O ortio::is i:: r r:!·d. sto:1es t:-:.."'c .[hot.i.t the Succu.s101'1. The 

2verr;e;e £ .. )t.~.~ o~ c~:c.rtz in tte ~::r.: .. ticul~te :fr8.ction is 42;~ , of 

:;otl!sSiQ:l feld::~e!' 35J , :nd. of :'"'ock frc.z:-:ie~ts 15:~ . The pr.rticle 

ty_ es c:::~~ibi ti~ vc.ric.ble ::::-o ;:o ::·~iow c:-:-~o:--~ the sevcr~.l st!'.s.ti -

c";TC:?l:ic ::e:.:Ot!'s c:.re c::£::~t , vole !:''-:ic :::.,:"ck f:...,-" ~-!c:;.t:: , :.:.:-1C: ~- 18.r:io-

cl2::e . :::ess co::-.~: c;--_s::ts e!'e t~·_i;.=:; t:.e .:o.s.t i..:.sefLl.2. .:.n diffe:::-e::ti -

e.ti:.'1£; s·~r:ti6!'a~:: flic u::--.i ts ar:d stu.::yin~- c.:-e:c.l co.-;-i)osi tion t::-er:C:.s. 

Chert is ~~eateEt in :bundc~ce ~n the Cuestc Creel: srnd-

sto::.es , ~-:::.e:?.. .. e it r.ve: .. :::c:;ez 345:. It is co::.si (;,e: .. 2.0l~r lo·.: Gr in 

&°Ju::C.c2:ce i.:l t l:e "b2s2l sc.?10.sto:;.e 2Y:d . :inisticoo.: .. : e:-:.b~~:-s of the 

overl~·.:.::<::; :oos e C'.1:0::-_"!el ~:c~.:stion, ·:·he~-e it r.ve:·c-~<.s 2 1 c.r..c'. 20;. 

:--es; e;cti ve:2.~-. ::o~·:svsr , it :."is es ::li~:-_ i;lJ in £.°'::u:iC::.:.:1c e in t::e 

youn[;er j.~:12:-: ~ecS!'Cssi ve :-·he.se:, ·::b.e:~·e it ave!"c.:_:es 24 ,j in si;: s2r.-

ples . 2eca~se of the relctively co::st ~n t ~ro~ortion of ~ucrtz , 

the ~u::;.~"tzjcter·t re.tic vc.ries .:G:i!'ll~' C:.ue to c!:r!!ces in chert 

cc:ite::t . ':'he re.tic eve!"c&es l . J in ve.lue i!'l the Cucctc. Creek 

;.:e::ber , rises to 2 . J z.r.d 2 . 6 in the ~ e_ ':; :g r.:s-,b4-r---0=e4:~·.-e-

:.:oose c.::.c.:-.~el :?or::ie.tion , t~:en fells be.ck to £.n averz.[;e of 1.1 

in t:ie Ltla..\:: :.:e::ber (:::'it;. 26). T:iis trer..C. is fer ;:iore pronounced 

in i~d;v;c.·u-1 c:ec•<o··" sue" '-'S ~ t ·1-1 ~ 1 - Cr 0 e1K -·,re-,. e • he ou-.,..tn/ _. _ ...... _. .._ ~- - V..i. .!.&. ..... ' J.J. l;.o ~ :•...;..,_~ ..., t \. _ ... - i,.,._ ., c, _ ~ 

c~e1 .. t re. tio i ::.crec.s es to a. :· azi T:1:.:.:.~ of 5 . 5 to~":"8rd.s the to.; of 

I 

//o 

the .:L1i:::ticooc :.:e :'::Jrr, t;1cn c'.ec:·ca::;es s:::£r_ ly . in t::e o-rc:·l;,r i :::t:; 

lJ:h:l: ::::::1'ocr to 0 . 8 . 

Flc.:;ioclcse counc~c,1ces ve.ry rout:·1y ir:v.;:::':::ely to chert 

contents L·o::i one ::ie ... ber to t he ne:-:t . Thc.t is, in the Cc:esta 

Cree:: , :e ... ber for ex=.:::;-. le, \·;here c lle:::'t i s rel a ti vel~r s.'::m,_dcr:t , 

plc.~.;ioclc.ce it re3:2tive1~- rare ( c:·..r e:r..."'['[; e c.nount : 2f.;) . I:i t~:e 

ec.stern outcro) rrea the CL1est::i Cree~' i:e:·:ber is C.q-leteC. in 

bot~ t~)es of ~elCs~cr ( ~ve~~ge total ~eles;cr co::te~t: l . 6;J) . 

~elC:.s::iers , c:.nd in .;>2.rticulc.r plc.e:;ioc l2se , ir:croec.ce to c.. :-.!c.::i::.t;.::1 

pro _·ortion in the 

the ::oo:-e Cha-"nel :!'or;::i::t:'..on . 
o( thrz.. f?'l.;nJur- "Fc;rN...Tiori. 

In the Aklek ~:e:::':Jer,(pl2.gioc l2se 

is a v ery ~inor cor::poner.t (Ever:.· £e e... ....... cunt : 25;) , c:.s it is in 

of t!.c T""t Isla.nd. fur-ma.lion. 
the Cuesta Creek :.:e:ube:i;(. 

The a:::ount of volcc.r:ic :.--oc~: ::::-~.r;:::!er..:s vc.ries in c :=:i::!ilcr 

ucy to that of ;1£~iocle~e, cu~~esting t hat eit~er ~~e t~o ~ere 

derived fro::i co~r.1on sources , or they r!ere det;r:;.ded C.urL:.; s edi -

r.ient transport in si~.1i l c.r ;-:c.ys . Volcanic det1·~ tuo is r '.!re::: t 

in tl1e Cuesta Creek ;.:a:iber , exce:;t fo1· its occu.r::' ences . .'..n t!-le 

r:este:-n cor.stal pl:=.in , and greetest in the bascl se.r..0.sto::e r.ie:::-

ber of the !:oose Char.nel For:nation (averc..;e =ount: 7f,). 



::3ec::-.us~ Of t !: Sil .. ir~ve:.,ee !' e l~- ~iCY:s::ii;> , t :~ e _·, ::.~o ·-.. o:· tiO!".: S c£ 

volc w:ic r ock :'.'::-2::-.e:-:t s '.)lus :; l i:.~ iocl t:. ce (V + ? in ~:::ble III) ..._ 

ve:."'sus those of c::crt cw'1. be used to cnh :. !1ce J etroc:; r ... ~.hic 
vari"t:nJ.S sarvlslooc... 

C:.i:'.'fe:.·e::ces :::::::C. tre:iC:.s c.:~ong thE)[:::e .. :0E:r::: f · ! - ,i :' ~i, ~:: 

~ (::ig . 27). ·rhe e.verr 5e vc-.lue of the rc-.t io V + P / cl:ert 

is 0. 17. in s;o.~.:;les of the Ci.;.est r Creek :~e:::b c :::.·, 0.7d in tJ1e 

bes:.l s :- ::C.zto::le c:r:.~ : :i~i.:ticco£, r:~e .~b c :."s of the : :oos e Ctc.n el, 

:.nC. only o. 18 ir- t:-_e .;..2:1::::.k :. :e~:be:r . Tie t - stc:.tistic , ~·:.hich 

co;::_Jc.res tte nee.ns sn~ st s.nderd devi c. ti ons of ti::o r e11are.te 

se.::::;ile - c:·ou;:>s w~d te:o:ts the::i for equ<:li ty r:es e.p)lied to 

re.tio - v:·.::!.ues of tte ;.:o:lc.::.C :.:e:;:ber versus tbose of the 101·:er 

:.:oose c:: c.r.:.el , 2.:.td the -cest inclicctes thc.t ::-e c.l cli ffe:·e:ices 

Ill 

i~ ttc 7~lues of t~is ratio indeed exist ct t he 95% confidence 

leveL ·-

n 
i~otc.ble va:::i2tions of a giv en co:J~; ').ent occur c.:-1onz differe~t 

sec:io::s O!" lcc~li ties zlso. 'I'hese vc.I·i2tior!s .::1"e also do:·~i-

-~,.,t ~··· o ,., r. c ''e·r~ -1 - ~; ocl~c, c ~ ..,d vol c~n ;,.. 1•oc1• f'r~·-1cn•" (m~'ol e IV) ·-"-"-U. ~ ... -·O -- - i.. , .::' c..c- c ........ , .__ _ - c..!._ .... _ .i .... J. '-·._, ·· __ v ..... )( .!. ·:. _ • 

Ti:e co=Di:::ed z.~oui;.ts of volc:::iics _:;lus ~ l r.[ioclz.se in S[.r..C.stones 

of t::e :ecl.e Creek 2:::-ee. c.re 2bout tr:ice r.s .:.;1'e:!t cs those of 

t !:e ~ig ::'ist. ?J.ver z.rec. , 2nC. t.:-::-e e ti: :es e.s- ,t::\£l"'e2tcr then 

those in the :.:oose c::c.:-_!el of t~1e ::Sllice 0-14 r:e ll. Tl:ese r.1cr ked 

zre2l c'_iffe:·e:.ices in co:.1::0s i ti on r::ust )2.rtly be 2 result of 

locr.l de:-i vz tio:.i of cl r.stic :.i<:t e:·ir.ls. 

Ill a. 
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Si..!...-:: ··.:: ..... r: 

':-!:e:;t I!Jl:.rid ?o:i:-:,... .... 1 ~~ , C1:.:::t:- C:.. ... ~e~: : .. c-:'he::.:· : 

(i) !:i [.h c:-ert conte:r.t; ove:'- :.11 ::.v e:-_--c.;;e : 34 5~ . 

(ii) ve-.:y lo·:: felcls:;:c.r c o:iter.t i n er.stern outcro::i ::.rca ; 

ever ::::se : 2;:. 

(iii) v e'!.71 ~c.:-ce volccnic rock fr::::.r_;:!er..ts in ec.r;ter!l creo. 

( < 2,,) , bi;.t co :..io:1 in :t;e e:;i Creek c.re c. (15,, ). 

(iv) , a··· v-1u -~ ""o"' ..,,_.l.. -~ 01' nu-..,,•-/c r e-··. l 3 - .. - c;_, .1. - - (,..."' ... .... "-: ,:... _ "'.u _ .. - u. • , f elC.s;::.!j' 

rock fre.s~ .w:its : 0 . 07 , e.nd V+?/c:iert : 0.17. 

::oose C!::·~el :!c~_ :::. -:io:i 

:2c.s 2. l s-::C.sto~e :-:e:!Oer: 

(i) l o·.-.f ct c:"'t cor..t e~t ; over- c.11 c:·;=: r c:£; e: 215;. 

(ii) l:i ch fel c'.s:;;:-.r c o:iter. t C rsner~ll;,- > 55;) , ..,1_-;-icclc::e 

p2.rticul:rly enric'.-_ed ( <:ve:·ace : 5)3 ) . 

(iii) :i i.:_h vo:_c [r.. ic :-::;c }; f!"r . .:_ .. ~e:;:tc co~t er: t; over- 21 1 

e.ver:.t;e : 7;3. 

(iv) hi;:;h values for .,..- •;cs of cu-··t· '7. /,c h c-·• · 2 3 
- t.. "' - • C.. .!.. 'l \, --'-.!.. l.o 4 • , 

• ,. L · · • = e_ c.s~ar 1 _ ... oc~-c Ir 2.z:::e~ 1..s : 0 . 25 , a!!cl V+I/che ~·t : Q. lo . 

: :i~is ~ i cco-: -~e~~bcr : 

(i) si_ :ilc.::-- ~et:"o.:..r2.)1:ic c~1r rz.cte:'"'istics to b::.sr.l sz.::-id-

sto:ie r::e.:lb e:!:'; f e lC.s :::r.r ;:;ene:!:'c.:1..l:F less c.bu:id::nt. 

(ii) :?!'ese:::ce of :-.:i~or cle.stic c e rbon2.te c. chc1 .. c.: cteristic 

in ez.ste::n a:ce2. 2nd I.0 . :8 . Zllice 0-14 borehole. 

'"""' 

R t:. 1n dc.fl..Y-- for,..,..,o....t'1°o n.. 

_\~: l .... ~: ~:~ . . bP.:" : 

(i) l: i .:;.h chert contrnt (€::ceec.s 240 cenerclly) . 

(ii) very lo·:: yi l cGi oclcse content C cene:· :>.11~' 2:; or l ess ), 

//j' 

(iii) lo~ values of rrtios, but not s o lo~ cs t hane of Cuest:: 

C-· cc'· -·e rl•er · CU""'tz tc·ne-,.L. 1 4 -"c l ,'c.·-- r/ .,.oc '· ""r"-''""" ~., . ..Lv hi. _ _ .. u , ~ ._.. _ / I...- _v , - • , -L'--U. ·- . •c. _ -'- _ '-i_.J- --·r.. ..... 

0 .10 , V-:·? ; 6:,ert : 0 . 18. 
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Due to a l&c~ o: re~iocal ~Erker beds End the localized 

nature o: de~taic sedi~entation lithostratitrcphic correlttions 
and of gross nature . 

of surface end subsurface sections are difficult . Pcleonto-

losical control for correlating is restricted to vari ous ~icro -

fossil grc .. :;::s ar.d pL:r:t fossils, •:;::ich a:-e co::fi::ed to the u;iper 

p~~t o: t~e ~~o~~ . ::c_-:y of tie correlations ;:resented he~·e 

(?ig.~B) are tentative and subject to revision as detailed 

nicro;:aleontolosical studies are conducted and their results 

broucht to beer on t~e ~roble~ of correlati~g . 

rna .. b .. 
'.I·he t~·;:es of data used to ~e the correlations include, 

in tl:e ap;irozi:::ate order of decrensing reliablity: 
sim1-Jar 

(i)j :ossil assenblages end diagnostic species; 

(ii) lithologic ~arkers and petrographic peculiarities 

in association nith l:o;:iotaxial stratigraphic sequence!3; and 

(iii) geoloG~ Cal age assign!jents based on different fossil 

gro;.ips . 

Lluch relia..~ce is placed on the concept that the thick ~arine 

sl:ale for:iations represent regional tre...~sgre:sior:s ef Generally 
ttick a'. l uvia 1 

co::.t e:.:poraneous over large areas , and thatjcoarse,(e±e;;4;~e units 

• represent intervals when uplands •·1ere shedC.iJ1b off debris ovc~ 

lar ge areas . Henc e , t he homotaxiality of strati graphic sequences 

/I')' 

ls rcg:irded as a rpasonable fir,;t approxill)"ation for gross correlations, 

and becomes increasingly reliable as more independent paleontological . 
support is obtained. 

Correlations in the Big Fish Rivcr -Ea!!le Creek areas 

From the type section on Big Fish River to nearby creeks towards 

the southeast and northwest correlations can be made by al.most direct 

tracing of markers and larger stratigraphic units . The Eagle Creek sec-

tion, which is in a different structural element from the above, contains 

faultS" and is pieced toge ther and correlated with the type section on the 

basis of thickness and lithologic similarities of individual formations and 

fossil assemblages. 

TYJ?e area to the I.0 . E. Blow River borehole 

'I'he Upper Cre~aceous age of the uppermost 4, 000 foet of the 

I.0.E . Blow River YT £ - 47 borehole was not _recognized until comparatively 

recently, when T. P. Chamney quickly examined foraminiferal remains 

from well - cuttings over this interval. There are no hints of such an age 

from the poorly .exposed surface geology near the wellsitc, which is located 

from the depth- iilterval 1, 700 to 1, 800 feet contain microfossils typical of 

the "Cyclammina" sp . lA assemblage zone which occurs in the Tent Island 

Formation. The sandstones present above -the 1, 350-foot depth are probably 

Moose Channel F ormation, and those from · about 3, 100 to 3, 3 70 feet belong 

I 
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to the Cuesta Creek Member . The shales immediately below but above 

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

feet arc tcntatin•ly assigned to the Doundary Creek Formation. Microfaunal 

rem ain~ below this horizon, interpreted to be an ang-ular unconformi ty , 

suggest a Lower Cretaceous , mainly Albian age. 

TIJ?e area to Deep Creek area 

The correlation of the members present in the Deep Creek area with 

tJ:ose of the type Fish River Group are tentative , being based primarily on 

the homotaxiality of the two successions. The two outcrop areas are discon­

Lowv Crda.ce.ou...s 
tinuous, being separated by a north- trending zone of deformed~ shales. 

In both areas the group has a fluviatile conglomerate and coarse sandstone 

unit (Cuesta Creek J\Iember) 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 

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 

Form ation, homotaxial with the Moose Channel Formation. An intermediate 

mudstcne 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 

l 
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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 (Bridcaux , Paleont. Rept. 

ro< ~ nt..tr"" 1h1> .:G·nf.,J­
KG-WWB-1971), which agrnus with p:tlynoloi:icil datings of ~foo;;o .C~mml· 

1n th~ 
~nn:i.tion iTl'it& type area. 

Type area to I.O.E . Ellice 0-14 borehole 

Akla k Mc bo-
The . is correlated between the type 

f'.lco><: 
area and the I. 0. E. Ellice 0-14 borehole with greater confidence than the~ 

C ha.nn.I Forrn.!00" 
.imi:t . The Aklak Member consists of similar non..-marine rocks in both secti)ns , 

":::/ 
I 

and, according to Brideaux (Paleont . Rept. \VWB-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 small amounts of c~rbonate detritus. The basal member 

of the Moose Channel Formation is much shalier in the Ellice 0-14 well than at 

the type section, but contains sandstone with relatively high amounts of feldspar 

Su5f"'Cf<J. 
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 

similar to that observed at the type section (Fig . 16) . Th;s cyd< mo.y, ho...,<vu; 
k u.ndu/a.1·,,, by mor~ c.yclLS wiTJi su.ffic.icnt a.ru..aCLa.Ls beds fo justify pl.:iCV'Ylcl'I( in t~ 

Moose. C.f.ia.n!'lel F="orn'"lO..fi'an.. 
Type area and Ellice well to Reindee r D- 27 borehole 

Because the biostratigraphy of the B . A. - Shell-I. 0 . E. Reindeer D-27 

borehole has been published (Chamney, 1971, 1973), it seems appropriate to 

attempt to relate that work to the present study. The correlations presented in 

Fig. 28 are based on the similarities of mic rofaunal assemblages between the 

Reindee r D-27 well and s urface sections of the type area,of the Fish River Group , 

' 

( 
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especially at the level of the Tent Island Formation. Cha.mney (1972) reported 

that his "Cycla.mmin:i." sp . lA fora.mini feral assemblage zone (Division 11) of 

the Reindeer D-2 7 borehole also occurs in the lower condensed section on 

Little Fish Creek (Cache Creek) . Ages assigned by him to the overlying di vi-

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 i\loose 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 arti-

tude at this level. A conglomeratic unit occurs directly above this discontinuity, 

lending support to the concept of an angular unconformity, and agreeing in lithe-

logic character with deposits above this level. Above the unconformity" the poorly 

dated conglomerates and sandstones are apparently younger than the type Akiak 

l\Iember, and are probably correlative with the Reindeer Formation of the nearby 

Caribou Hills, which contains a Paleocene microflora (Brideaux, Paleont. Rept. 

KS-'\\'WB-1972). 

A discrepancy in age assignments based on micropalecntological research 

by various workers exists in the l ower half of the Reindeer D-27 borehole (various 

personal co=unications). Considerably .younger ages are attributed by some 

to the thick shale formation in the interval between 7, 000 and 11, 000 feet, as 

ev idenced 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 

I 

I 
I 
I 
I 

I 
I 

i 

I 
i 
I 

I 

extensive niicropaleontological work on the Reiildeer D-27 well and the 

consistent lithostratigr aphic 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 :'.llinerals of Canada" (Douglas, 1970, 

Chart Ill). 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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l:<o ---w :.o~"tf: - c::.r.:rc.l Yu~:o::-i Terri to~v 

In 22.c::; l e L l c i n tte lo·::er chc. l e .. ~e .. bc:c of t!~e ~s.;le : 1£.. i n 

Forj~:.t i on r.::.n0es ~P i nt o t he C[..;"'.1)C.ni s.n Stc:.ce c::. c cordi~ t o Cte.:-.:1ey 

0 97lb) , r1ho eY. 2"-:i i ned nic r of aur.e. in cut tincs f ro::: the Soc. :.:o:i.-

••
1

1 . :.~in . i:olcr YT P- 34 boreho l e , 2.nd .hence i t i s correl ative ·:·i t !"l 

t he '.:'ent I s l cnd ?or i7lc ti on of t !': e ? i sh :liv er Gro Ll;i . :2 ec e.use c t 

leas t 2 , 500 fe et of scr.dst one ar.d s hale of t h e ~able ? l ain ? or -

mati on lie ab ove t h e s pu d-in s trcti~ra;hic l evel of t ie ~olar 

?- '34 r1ell to t !'.e r:est of it , t h e for:.1et ion ;i robabl y rz.n~es '.ls 

younG 2s i~aastrichti an c:.nd i s e ~uival ent to t he ::oose Cie~~ e l 

For:.1a t ion. 

Sout h·:re s t of Lc.g l e ?le.in in ;.·:c stern Cgilvie :.:ct:n t c.:i.. ~s is 

t he :.:onst e~ ?or.lc.ti on r1·!~ich v,·as cssicneC. a le.te Lp;>er C~et e.ceot:.s 

c 
ege by ~ountj oy (19G7) on the b asis of l ee f fossils i denti f i el 

by '1/ , A, Bell. Green (1972) described a r.. e·:: s ecti o~n cf t !':is 

ur.i t end sub:.:i tted n evi fo ssil pl e.::;t co l lecti ons t o ? • ~ueb er 

for i dep tificat ion , but no furth er preciJ;si on in ae; e det e=ii -

nations wc s p ossibl e~fro::i these, The writer has ~easured t~o 

sections of this fornati on and submitt ed :::at er ial to '.'/ , 2riC. eau:x 

for pclynological analys is, but the sa" ples proved to be b arren. 

Hence , t h e i.:or..ster For:.;ation, and si::iilar strata west·::ard in 

Alaska (l.:ertie ; 1937), are i:;enerally e quivalen t in q ;,e to t :: e 

Fish River Group and the u;iper ~ art of the 3agl e Plain Fo:::J aticn. 



"I 

12 / 

'.::he ~o:met i:'lt.:::ie ?or::-.ation of Eonnct ?lune E2sin '.'1::.s the 

subject of C.etailed palynologicc.l research by ~ouse and Srivastava 

(1972) , \·:ho docu.-::ented tr.e :.:a:.strichtian to :Oaleoce::e ai;e of 

this lar6ely non- ::iarine fo~ati on . Their paleoecoloGi cal inter-

pretations and re6ional correlations are aeefe~-a± relevant to 

the correlative ~ish River Grcup. 

-:::----
N :~o~'("~ ·:.rell=: - ~rec.t ~er:-!' : lein c: re::s 

The non- ::i2rine , u;per part of the Little Eear For:1ction 

at its type section on the for eland fl ank of :.icckenzie L:ountains 

:iear ::or'::lan ·;:el ls h;:.s yieldeC. pollen assehblage~ ni:ich have been 

d:tcd rs C~ ~~.nicn to ]03Si~lJ 
1.:1.::l_ 

C.'"'::·ly ::re;:;tr.i.cJ~'!:i.:~ C.: ri (C.'"'t.:::, 
1971) . 

The:c:c o~c:e .. :1) l~· ·cs l'lccc::Bi t:-t ;::d l'Cdicrl r<:vizions to t ::c st:~-ti ­
r:r::_ hie co~.:·01 , tio~.s ~2."eviou::ly 

rttributee to t!1e Lit~lc ~e~~ 

C.::!d overl~rt:1c :'.:est :::'or:c ~-0:0.-:a tions (e . g . see :.'o:·<::th, £ .'~ itl:cn 
Coo~: , in -: .. ~·:Js ) . 

rnd 

J.ecent un:iubl is!!ed rese:-rch by :'.:rideau::: 
(~·: le-

od . ::1e:·t . i:5 ;/·"!! 1973) e:.o;-1s tr.:..t the t:·::; e sectio:: of t !·c 

.::101 ... ~::r:t:..(..11 i.s C;-. 
3est 

:?o:ck 
:n:·.ni r.1: in 

r::JC.. t:.:.c :::ec·.i ~ l , ~:.:r.:.~c ::ce , 

fccics of t~a little 2ec~ Par.~ t:.on cc1: t~ ir_s 2a.'11.to:.-:i::i i.cro:--1 ,... ::~: -
t o:··ic fossils . 

Eence , t!~e up~er ;F~t of t~e 
Little ~c c.r :!or .. :c:.:io~ 

is cor~'Glc.tive :·:i th t;1e 2ou:r..d.:-.ry Creek ::::'or.::ztion , 
.: ::C: tI:c :es t 

?o:c~c ~71or .. :..::. tio:i, ·.:..!~icb :·.'.E y lie L'..::c m:l'o:·.::... bly e:bove 
t~:e Little· 

:2ec.r (C . J , :!or::-tb , :;;erso.:: ~. l cor.nun .), is ec:uive.lent -'.;o 
-=~e :·e~t 

Isl rJ1d :::'or .. 1:• Lon . 

Other outc~,s in ti:is re,:;ion bave :;ielC:eC: ~'o:.i::::er : :ic:·oflorcl 

Akiak Member :s:rn !blr.,:(;s sLii2.E.r to t:: .~ze of t'.:e 7) _ e- ·- :ce~-;:,(L .... ; ·a .• 

These ir:clude o::e of 1-:::.te ::ac.stric.~t i 2n to e:: r ly :?c.leocene ::;;e 

on Police I sl:nci i n t._:;':e ;.:2ckenzie ?.iver (GSC loc . C- 2.6339 to 

C-16392 , :?aleont . ;:{e_-.t . K7 · .. -.:E 1972 ), ::.r.d a s i :.!ilc.i· 
C:c.te:i CZ.Ce::?~-

lc:[;e fro.:1 Grizzly Eec:r .. :oc.ntc.in on the ;·:c:-.t side of Grec:t ?esr l <:k e 

( GSC loc. C- 4301 , re;coi·teC: lg Ee.lh:ill , 1971 , p . 22.) , 
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~ _·...::{::."'~ ~ !: - ::.:- - ... "!: 011 = ~- i::s 

Tl:~e 11 :· 2le 3llcJ.e -Jc:1e 11 (:.:sson :liver For .~ .. tion of Yore.th, ct 

r "l 
~·' 

i:: ~) of .. :1C.e::· .:. 0;1 

c:;:: -; cC: :.s l :- te --~ i::-:: i~ 

~~(.. 

' ~ . " -

::c:.·tc:1 :.1 ... i !ls is t : __ ~ .. ti "lcly 

fr o::: 2·'~~:.e :ic:--c::':-.u:::::- :."cccvt:.re::: 

b~ .. . C.'.::c. -~e:r (i!: ~c~.::t:1 ::.::1C: 3 :;.11:·::ill, l S?O) . ~tus t~:G ?~.le Si1.=.le 

is :;:ro~::_::,:i._ :_7 cc:."l"c~ .: -:ive ~:.:i.tt t:: e T ~!': t Isl:.nd :'o::c.:::ti. c :r .• 

T~·: c; =
1:!i tt: .. .-:i::.:)::.s s::c.le :o::e 11 (S:·.:o~: i::[; ::ills :'or _:=. tior.. eg , 3:-3~et 

of ::or:: t;: , ct :-_l ., i·-_ .. :2.9.g...§) co~·-sists of blc.ck s:::.le ··Ii t:"l beC.s 

of :s.ros:.te c:...~C. ~e .. ::.tite si ::-ii l:'!"' ~o the :20:..1;..dc :--~' Cree~< ~o:..'"'. l :.tion, 

tl t.::ou~ t .!e 1.::. t~er is ;er::c:.;>s ~ct so bi tu..-::i:-:oi.~s. T.::e cor~'elo.tion 

or"' t:..e$e ~~its is ciocu.:::e~ ":,;e cl by t ::e si::;.il.:.ri t~t of .. icrofossll 

,..e"·,, .. s (C'i- '~ -- 1°72) ·-c 1--'< - -,rdi 1-,..;~ns ·-o-~~--,; ,.,; ~e,..s _ ._l...:. .... c .. c .. -.e ... , J , l. . . W:n0 ~ - _o_ t:. _ .... "' , ..!. - c-·--·· -.i. _ , 

~is~ sc~~es £~d ve~~eb~~te bo~es fOu~d in both units. 

~ 

~ _:_:-~tic I~l c ::-::·_s 

Acco!"'<lin.:; to l-' l::uchu t (1971) t:ie s he l::r Kc:it:;uk ~01--:;:c-. tion is 

Sc.::to:: i ::.:i t o :.:e. s strichtiE..."'1 i!l ::.[.e £:nd is ]:"'est;:-ved ove1"' z. 12::.--o e 

:?£.=t of t::.e Sve::-C.r~p 3c..sin , i~cludi~g ~c.!!!::s Isle.nd . :.:icrop:l eon-

t olozi-::al ·::or:: on ss..-:i;iles fro::i rece:::tl~' drilled ·::ells on ::3enl~s 

Isl £.~d by ·.: .. V. Sliter ir!dic£.t es c.. ti ~:ie - r2ng e of Ceno::~CJ.nic.~ to 

Ce .;JS."'-iS..'1 for t !:e ;:s..'1i;Ltl!: (in :.:i2.ll , 1S74) . ?c.lynolo.:;iccl stucli es 

of the s c:=e 1.:nit in the :3lf et 2.1 . Stor!~erson 7:2y A- 15 bo~·ehole 

by ·;; . s . :io;;ki :i.s su.:;.:;est en q:, e ~.:o re re3trictecl to the Seno,1ien 
K- ID- WSH - 1'173 

(l'cleo:r..t . ::'.e'.}t . ;:,-.; ;:; ;,:;: 12 ' ·3:: 19+3). In ei t!1er ccse the i~::ncu!c is 

co~ .. :. .. el:.. ti ve '::i tt: t::c ::ou..~d:i.:cy Creek c:iC. Tent 0 Islc.r..d :?c:"' :.1::. t :..oi:s. 

12£.} 

rt is 1;,t-<resf,~ fo nof<. the 

si~llcrity in CGe and lit~olocy , includin[ tte ~cculicr 'CO:::e -in­
/97~/ 

cone lLiesto:ie beds (i •• D. ::icll,I\~• ), bet•::ce:i. tie 

Ke:i.cut end the e~uivclent Tent Islcnd For~ation 
of no::--th ern Yu~-:on . 

The Eureka So..ind .2 r:.;ation , 
a lar,;ely eren2ceous, ;;on- ::r.ri!!e 

unit \7l:ich overli es t!:e tanc;uk .:n ::mch of tte ;.retie Islcncis, 

is tenerally ~erly Terti2ry in 2ce (?l 2uchut, 

cor-rc. fa fivc with fhc ~indc<.r FOn-na.f:an 
fore -U 30.:~1: ~4~..:.~e::'="~. 

lS?l), E.!1d -= ~·- ere-

where continuot;s sedi:::entetion a~ove the Kanguk s!:e.le has occurredt. 

r 
in p l2ces 

(' 



1:1. S-

(n. ?:::l ;:r;il l , ;ie!'s . co::: - un . ) , tl:.e :::t.::•ek::: Sound extends dorm 

i nto t~e :.:~ :-~stri cl':tiz.:l St:..t;e (";:. S . :-:o:'l:ir..s , ~:!leo:1t . Je;;t . i'~-

22-;~~-1~72). ~!:t.:s , its old.es: :::e:::bcrs ere ~~ob:bly eruiveltnt 
µ,_Ju,.,._ 

in c,:e to t!:e A'.: l ak ~n· · - ~; "" r~ of t!:.£ -Re: 111dur For"""1°1on _. , ~;iuture 

de"eiled st~dies of the ~ureka Sound :::ey reveel eav e ~ a co::ip:ex 

tect o::ic - sedi:::e::ta!'"J history (K. ~cy , ~ers . co:::::~un . ) , si::iilcr 

to t!:e strat i g r e:::iti c record of the~ Fish ::tiver Group end 

over~:·i::6 ~e±:::a.eer ?cr:::at ion. 

.:::=-
~ -~~1 ~~sl-:e. =·o!"~h Slo-e 

?le-'lt fossils r!e:·e £ub::ii tt ed to C. J . S:iiley , Ur:i v ersi ty 

of IC:aho, r:'.;,o !:es '1=.d c o::si d B!'eble e::;ieri er:c e 1·1i th the :.:esozoic 

st!'-ti~re;ty cf ncr"!:ern ~leska (S:::iley, 1967, 1969a, 1969b) . 

Co~i-:::.e::t i::t; on the si~.1ileri t i es of florules bet · ·een t he up_Jer 

s 
::'is:: ;tiv c;r G:. .. o:.;.~ c.r:d t !:ose of :X nort:iern _;;.:..~):e. , he said !-R 

s-t=r?:i:~~&~- :·€je:?~ (? e.leont . rte pt. . :isc . l - CJ:i - 1972 ) : 

" • • • t :ie .:oose C'.:.~nel :::'or::iat i on (}:>4 see:::s defl;,1i tely 

t o correlate ~ith t he Ko5osukruk ~o~cue of the ~on-·~a~i~e 

Frir.ce Creek ?or.:;:tion in ::ortl:ern .Uc.ska , c.nd :.1os t lil':ely 

Yrit!l tl:e lo·:1e r part of the to:::g t,;e t hat i n ter'J eC:s r;ith the 

r::ari:ie Senti::el Ei l l :.:er:::ier cf t he Schracier :Cluff For-

r:l2t i O:l . II 

'.l'ht.:s , t::e ::arir.e '.l'ent I sl::nd For::2tion r:t i ch t.::icierl i es the non-

oarine deposits froa uhi ch t he above florules ~ere c ollected 

pr obably correlates v:ith t he mari ne Schreder Eluff For::i:::tion 

I.I_ b 

of northern 1~1 .. ska , r;hich is doted as S<:.."!to:,ic.n - Ca:J)Z-'1i en in 

ace. T!1is cor~·el :::t ion is cor.fir.11ed by t[:e sir..ileri ty of fora-

::iir.ifer::.l u;ce;:.blq;cs (1' . I' . Cha::iney , Pal e ont . ?..ept . l 7Gen- '.:FC -

72) i n t he tuo for ~~ticns . 

These regional streticra)hic correlations reveal a =a~ked 

sL~il=.rit~· i n the str:.t i r, ra:;ihic secuer:ce of lit ' olo;:: ic uni '.;s 

in nort!:e:rn i~orth. -~~.ei .. ica . The U:}per Sc~:to:liar.. ar:c: Cc.:::~~c.~i c..:'l 

StaGes are repreEentcd ~y a ~iees~reed =c±i~e tr~~s:ressicn 

ov er tl1is rei:; ion, ·:1'.:icl: resul tee in t l:ic l: de:;;csi ts c f i;re~' 

muC:s t one uith ~inor li~estone and silts'.;one ( Tent Isl and , Scl:rader 

f 
:Cluff, Kar..t;uk , etc . ~or:-.1etions) . By co!1trz.s t , :.:a~stricht ia...'1. ti::: e 

is i;,ot able for regressive , non- ::iarin e sed:'..nentation, ::-e:f l ect i r:g 

l.L 
Lare..Ude tectonic :::ctivi ty r:i t h assoc:i ated ~plifted terrair.s in 

northern .Uaska , northern a:id cent r al Yukon , the Ar ct i c Isl a:::C.s, 

and n or thern :.:ack enzi e i.::: unt ains . 

, 
' 
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P~ove~rnce 2nd FGl~or·eorrr~hv 
~5 

Seve::-::.1 i::C.epe::c'.e:-_t so.:rces of ir:fo::-.. 1::.t ion hcve be::rinG 

on t::e r:~t~re e::d location of so~ rce-::.rees , the directi ons of 

dispersal of de;ritus , end t~e ~ein p::.leoceocrn:hic elements 

c. t va!'icus i~ t;::.~ts in ti:-.:e . These de.ta incluC.e ::"!ineralogy of 

detritus , eces of recycled pollen er:d s~ores, cl::.stic ~r::.in-

size trenC.s, :pe:.leocurrer:t :7ie&sure::-tents fro:J sedi:-.1entc.ry s true -

tures , and fecies trends . An E integ r=tion of these f eatures, 

plus a ::::o·::ledce o-:' resio::el streticre:;hic c.nd tectonic fee-

t:.ires, p:::-ovide a:: ove::-ell geolo;;ic f::-aoier:ork in •;1hich to vie;·1 

the ~ish 2iver Group . 

Co~~~s~tic~ ~-d C=i~ins c! Cl£s ~ic Detri~us 

~s ;revic~sly ~isc~ssed u~de~ the sec~io~ on sa~dEtone 
and l(.,;,Ju:r hr,,,..fion 

-. ..... ..1...,...0,,....,... ... . ....,:.-,,y k'1e -.,,,e:n-=..1.. 0 c .... .._ r ~·s·n ~ ;v~-,. Gr" I ....., ..1...-.;n -bun 
,:it::i.. _ c - ::-. .J.a.J. ' 1,r.i: c._ ........ .......... OI u •• e -l. - -"·- ... _ · Ou.p,AC0.11..~..1.. .... -

d~~t (U2rt~, c~e~t, cr-d veri cus seQi~e~t&~y, ~eta:or~hic , ~nd 

volcc=ic lit"1oclasts. These co::i?onents di::-ectly reflect the 

di ve:::-se li t~olo.;i es of the sourc e- ere&·s. Conglo::ierat es of the 

Sc.oucncc. 
~tend to be fc.r :::o:::-e en:::-icted in chert then the sendstones , 

2nd 1 &s suggested by D. K. ~!or~is (1971) , i ndicat e derivetion 

d 
fro::: "u;:ilifted l'.eruokpuk and rtoc.k 2iver terrc.nes". The ebun-

da.°"'ce of chert i n Lo·aer Paleozoic stratc in Earn r.;ountains is 

clearly depicted in e cross-sectionc:l diegre::i by Lenz F.._ d Perry 

( 1972) . As 1-rell , the Cc.rbcni-:'erous Lisburne Group contains 

1.1 tj 

much chert and cherty carbon<::.te roc k (:2a'11ber end ·.:eter'.'.!c.:ce, 1971) 

in Eerln End British ~ountains . Green chert freE::ie~ts, eEsily 

mista':en for i:;l::.uconi te, can be trEced to 

0 
like those southeast of :2:mnet Leke . 

Pe.vonia.n 
outcrops (/Jorn"s, fq7o) 

Schistose e.nd net~qunrtzi te frq;:::ents r1e2·e p:::-ob&bly derived 

from netcr:iorp::i c t,e~ranes of the r;ertto?.puk :?o!"::::. tio~ such es 

that of Eritish :~untains , end f ron defor::ied Lo~e:::- ~eleozoic 

stretc: in Earn ;.:ounteins . 

The feldsp::.r contents of the scndstones ~enerally v a ry 

in pro portion to the e~undences o-:' i6neous rock frc5::ients , e 

relationship that suc;i;ests the feldsp:.rs ;;-~a 6 derived f:oe:o; di.rect -

ly f:::-o:n i gneous rocl:s. In perticulsr, plat;icclase felC:.sp::.r is 

typically co;:-.non r:here volcanic li t!-,ocles ts ere c.bunc!e:nt , snC:. 

potash feldspar is high uere granitic phenoclasts occ ur in 

associated co::glo::ierates. The letter pheno~enon is especially 
basa.I B;, F:, h f(;.,,,,,.. 

true for the,_ :.:oose Chwnel ?or:::etion at 'cc ,::_ c :ea~:.on . :-Oe=ce , 

plegioclase r1es probably derived r.:einly fro::i ie:neo\.:.s te:::-ranes 

rich in volcanic rocks , and potash feldspar ues derived ::ieinly 

from exposed granitic stocks . In support of this it should be 

.cs k/( II qS 

noted that older sc:.r..dstones end c2.rbona t e roc'.:s; i::::' ·;.~' :-_z net a -

morphosed varietiesx in the surrounding region contain ve"IC~ 

little fe l dspar , thereby precluding these r ocks as ::ia j or sou:::-ces 

of f eldspcr. 



•• 
•' The origin of these igneous rock fragn1Cnts and.feldspars is 

somewhat of a mystery because of I.he remoteness, SC<J.rcity, and diminutive 

• sizes of igneous terrancs exposed today. Speculating on the origin of 

andesitic phenoclasts in :\1oose Channel conglomerates, Norris (1970) 

suggested they were derived from Alaska. In the Brooks Range of northern 

Alaska, immediately west of the Canadian border, the Keruok-puk Formation 

contains volcanic rocks (Dutro, ~ .f!!., 1972). and basalt , gabbro and quartz 

diorite dated as Jurassic in age occur in the Porcupine River area in eastern 

Alaska (Imlay and Detterman, 1973). 

!\orris (1972) indicates the existence of volcanics in the Cambrian 

Neruok-puk of British :\lounta\ns, but other occurrences of volcanics in nor-

thern Yukon are rare; Dyke (1972) noted some in the Proterozoic section 

in the White :\lountains of the northern Richardson Range. t · 

The distribution of volcanic detritus and feldspars by area and 

• stratigraphic level in the Fish River Group is instructive for determining 

source-areas. These materials are rel::ttively common in the basal part 

·-; 
of the group (Cuesta Creek i\Iember) in the western outcrop area, but are 

r~e in the Big Fish River area at similar stratigraphic leve,s. This 

distribution suggests detr itus was derived from the volcanic;: rocks of the 

Brooks Range, and deposited in the Deep Creek area, but <ltd not reach the • 
area fartl:er eas t. A reversal in abundances occurs, however, in the . 
basal and medial Moose Channel Formation, in which volcanics and feld-

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

., 

j;J..<j 

( 

Ellice 0-14 borehole than 'in the western outcrop area. The proportion 

of volcanics plus plagioclase in analysed sandstones of the l\!oose Channel 

Formation reaches a maximum of 38% in a sample from Big Fish River, 

but is on .the average most abundant at Eagle Creek (Table IV) in all 

three marpbers. Strangely enough, sandstones analysed from the type 

Aklak Me1nber on Aklak Creek are "impoverished in volcanic lithoclasts 

(approxi~ately 1%) relative to the ti.mounts in similar rocks from Eagle 

Creek (3%) and the Ellice 0-14 borehole (7%). The erratic distribution 

of volcanic lithoclasts among ceJloely spacl!d localities indicates very poor 

blending of detritus by the drainage system, a:1d suggests a closer sou.roe 

of detritus .than the Brooks Range . Also, the higher amounts of volcanic 

detritus in the upper Fish River Group in the Delta area suggests the 

presence of a large volcanic terrane not too far away. This terrane is 

not presently evident, and requires speculation regarding its location . 

One possibility is that the volcanics are now totally eroded away, but at 

one time may have been associated \vi th granitic stocks such as those 

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

rived from presently submerged rocks beneath the Beaufort Sea, or 

from presently mantled outcrops on the lower coastal plain. 

1-:. 0 
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Gr~i~- 3ize ?rcnCs 

As e cuidi~g Fri~ci?le it c &n be essu;:ied thet the cean size 

e::id l e rsest s i ::.e of clr.stic fr2c;:ients dec1·eo.se do;·;nstree.m fro;.1 

~~ eir ~~int of de=iv e tion due to the cction of abrasion end 

fractu:::-ir-e ciu:!'iYJg tr2.Yispo=t (Sternbere, 1374). The .:-.a;.;:ir.:m:i 

di&:::eters of t !:e lo.rgest phenoclests v1ere r.:eesured in the field 

et :-iost loccli ties in orde= to aid in the deter:nine.tion of 

paleo~is~c~ssl trends. 

The besal· u:'lit, the Cuesta Cree}; :.:e;:·.ber of the Tent I sler.cl 

Pc:"7.l~tion, co~tair.s t~e l~rb e s t p~enoclasts on the everase s s 

·:;ell e.s the very lc.rt:;est in DC..:rticu.lar. A boulder of chert 

ere~i te, one L:.eter in lc.rgest di:·.: ension, n c:..s observed n::r e.bove 

t he uYJconfor,·.:.i ty on !::or:iet Creek , end on '!'r2.il :liver blocl:s of 

se~~s~c~e a; to 3 ~1 et&rs on a si~e Ere 9resent. ClE~ts t his 

size . ...:.u .st Ge -.rt;:."'~~ clo2s to t:-~ci!' 2c ... ~ ::-ces t )Er~c.ps in t!:e orC.er 

of only e fe~ ~iles . 

A :·.:e~ s:~c·::int; :·.:c.:ci :-:LL'"l ~E;: :LJ!:enocle.ct sizes (::'i£. 2.9) ir:-

dic2tes a Ee=ercl r.o:'.'th~&rd trend of fi~ing of freg::ients in the 

=.re:. e ,;st of ::':10';1 ili.v ro r. '!'his trend is interrupted by ::iajor 

• proj ec ti o:::s of vc~J co?.:'.'s e .:-.&t erial on ~'.or::iet and Sae; le Creeks, 

su:~esting th~t transport energy was concentrated here ? robably 

as a stree::i cr.e.r.nel directed to;·:c.rds the northee.st. I.:aximur.i sizes 

decrease rapidly to the northv:est ar.d i!ldicate slack- weter I 
I 
) 

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

Creek. 

A s imilar map with more control points can be drawn for the 

basal sandstone member of the !\loose Channel Formation in th.; eastern 

outcrop area (Fig. 30). In this case there is a fairly regular north-

and northeastward decrease in the maximum diameters of plienoclasts , 

ranging from a maximwn of 300 mm at Little Fish Creek (Cache Creek), 

to a minimwn of -10 mm in the Ellice 0-1-l borehole. This trend closely 

parallels the dispersal directions indicated by measurements of current-

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

·Deep Creek outcrop area suggests that this s ite is not so close to the 

source-area as the entire eastern outcrop area, although other factors, 

such as relative 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 '.\1embers ~~ 

·Gh~nnel=1"0~. However, the ma\'.imuro sizes observed in the 

Aklak Member on Aklak Creek and Eagle Creek (300 mm and 400 mm, 

Moo se. C..han,..c.1 
respectively) greatly exceed the respective values of tbe ek.~~ 

Forrn a..t1·on · 
• '"' a ..• «=h=. This, as well as the highly nonT'rnarine character 

;::,::: 
Moos< C.ho.nn../ 

of the Aklak compared to the~. suggests tbe source-

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

~~. 

:H. 

I;> /.J 
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:~ ... ·es c: ... ~ c c--C.l c.:. · :ic :r0:'cs [· ils 

:-2 c::. l:::!olC;ic[.l sc-.. ~les fro:1 v2ri c t~ s loc .:. li ties s.nd st:"'c.ti ­
a.n" Rttiruleu- lbrrna.ft'on. 

[:::'aphic le·v-els in tt .. e 7ich Ri vcr G::co t:pjJ-.ave c o~~-:ionly : \ilded 

abur.d<:..'1t req:cled pollen and spores (":i . ·:: . Erideaux , intern2l 

re~t .' s) . T~is n~t srial is useEul i n deter::ii~ing tte prover.ance 

of cl:::;t ic detritus beca\.i se it c cn be accur::tely dc ted . ..\11 

rn .. ...,J,.,._~ 
:1-,,.. - - • .I...: .... · • .... :re _ ____ u_ ... __ _ 

~~~ m 
cf the 0 -(,, . ~ contcin about the sa-:ie asseblaGe of 

rec;clee ~£ly~c=orp~s , the do:.i~Ent ones bei~z Lo~er Cret aceous 

for:::!s . Lesi: co~·:;on a:::-e Lornsr Pal eozcic , Carboniferous , }ernian 

and '.l·ri ass ic s pores . Seci::ienta:::-y rocks of these a;:;es outcrop 

' today in nort::e rn Richardson :.:ountai ns , :2arn '.,:ountains and 

?or::: u:;: ine ?l::te:.u. Triassic :::-ocks are r estrict ed to northe:::-n 

Ec:.rn ~:ou::: ;; ai ns a."ld easte:::-n Eritish :.:ount ai:'.!s C::ou ~: tjoy , 1967 ), 

and possibly eas t ern Richar-C.son ;.:ou::!tains (J el etzky, 1967 ). 
and Re1"nPeter /;rrna..l1Dn 

Ee:::ce , det:::-i tus n.f in t he ::: ish :liver Group/:nust hc:.ve been de-

:::-iveC. ::::-o::i s : :::-.e or all of the aoove l ocalities , as r1ell as 

;m~ .f. fi t.. so ... ~Jt wf""'" 
-uch of' "'"f-e 1- r-e - .... e- s- - nc - -· " ' ·· ----- -; - - Lo··1 er C-ret~ceous .....1. • .... I... .. A-~ 6 G- C P- e o __ • -j ~- _ e _ 5 ~ _ o 

a.n. '-"pc:ul 
strat"f L:ese areas also ir;clude la:::-ge tracts of Jurassic 

outcr-o:;;s, a::d it is puzzlin.s why Jurassi c palyno:::orphs a:::-e 

not recognized in the recycled asse~blages . PosGibly me.ny of 

ce.r.not 
the Jurassic palyno~.;orphs are long- rangini; varieties Y1hich fie.ve 

be ~if~e~e~ti~ted fro~ 
i;6eE.-~~e;:t~ea-r.~:;.;:: the Lor1er Cretaceo~s fo!':1ls. 

"' 

l 
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P cle ocurrc~ t .. erRurc~ents 

Sedi ... entary structures used to deter.::i ne pcl eocur r c:nts 

i nclude cross- strc..tificat ion , scour- r.xes, ripple-'~:.crks , a::d 

current lineat ior!.s . Th e latt er t ·:.·o provide only orier.teticns, 

and i ndepcr. t d snt evidence is re quired to detersine tte directions 

of pal eocurrents . The 18~ readings r re g r ouped i nto 17 stations , 

each of which general l y i ncludes readings fro:'! nu:'lerous different 

rn<,,-,,k 
beGs scattered throughou t an entire ~n . 

Directional data recordeC. in the field ~ere c orrec t ed for 

si~1p le tectonic til ti!lt; b:,r ;:ieans of e stereonet, usinc; the 

me thod ·e:c:;ilained by Pott er a::c Pettij ohn (1963) . Corrected. ci.ata 

v1e r e grouped int o 30- det; ree sectors . The :;ierce:-.. te{_es o: reacii:-.c:o 

falling i nto each sector ~ere plott ed as circulcr histocrc~s 

(Figures-<'1,3o ) . Resul t ent vectors v.'ere c e lculnte:l and plott eC. 

3 
on the •~.e.ps only i f the v ector strer::. tr.i i ndicated statistical 

significe.nce c:. t a c onfidence l evel greater than 95~ (Currcy , 

1956, Fig .f). 

PaleocL<.r:·el!t :neasure:'lents i n the Cuesta Cre e!: :.:e;:;ber are 

conce:-.trated i n the eas t er n outcrop area ( Fig • .2.'I), \·1he :::-e fou r 

:fi:di different stations s h o·:1 no sir.gle , consiste::t trend . At Bj 

Fish River climbi::g ripples i ::dic e. te the gener al direction of 

current flow w~.ich produced the measured current lineatio:-ls .-12.s 

north- north·•1est . At the other t hree stations the paleocur:::-ent 





f..J;) 

distributio=s are bi:::cdal , ~ith ~odes die::ietricclly O)pos ed . Such 

cis-oributior:s a::-e t:;pic:.l of strr.::c - li:-;.e c:o.d ticlcl flc.t de_;osi ts 

(~lein, 1967) ~~ere ~c.ve- end ti de- eenercted currents run both 

~i~eres End a~~y fro~ t~e store. ?ro2 other d~ta , such es 

~rai=-size trer:ds , it is ::- easo=c.ble to essune the t the lend 
/cc.-..1.; ... ~s 

lay soutl-:·::est of these c•:•.:.o;':-9. 

rr:-.e dispe:-sc::.l p2tte~?: t ht:.s outlir ... cd b:: t hese fe·r: stctions 

ii:d-ice.te e.:- i~t e~e:ti~G reletio~s~ip to the prese~t structu~al 

er.d outcrop 
. bt ,_,)..;< /\ 

t::-e=ds, -Hl. t:· . .:.-;. the e.leoc L: r:::'ents e.t ecch station 

zre rou;l:.ly orthozone.l to tts outcrop t~ends . C'.tis relatio~s:-iip 

st.:.pports en r-.:r:;ot:-!esis sug.; est6d to the rriter by J. s . Eell of 

Shell CG'--:.:da Li::ii ted , ·::!-.o believe:is thct e!'l~i=e;!:~:i ctruct u:::'al ly 

elevate~ £recs in t~e u~der1~-1~s Lo~cr Cretcceous end .older 

~cc ~:s "'::.C.y l:e.ve ~een tO)Of:'2.pt.ice.ily hi~h du.r i!1 [; u,~er Cretaceous 

sedi:::entc.tio::i, e::ci t he: t folds in the l etter secL1e:Jce C:evelopeci 

along 2uch the sa::ie li:>.es as did the underlying folds. Thus, 

dis:;iersal directio=s in the basal ?ish River Group uould nctu-

rally be ?er?e=ciiculcr to the flc.::iks of structural highs in 

the unee~lying roc !:s . 
h.. ~ ... 1 

In t he ~:oo se Sha::-_:.el 

l ("3S 
1 1 , "' ,. ~ . , Tie __ ~ eri~e~ , )2rt_y 

:c'or.::c ti on pc.leoct:rre:Jt trenC:s ere 

bece~se of tte hibhe~ variar.ce in 

directional values c.t each station. In the eastern outcrop 

I .J (,,, 
pA~,.,.,,,...,-t 

area tl:e do .1i:1r.nt/ tr·en<ls e_: pe::.r to be in e.n ercst erly C:.'..~"ec ti on 

{?ig,3o).,~ .. :: .i' -..1.1.. 

~--- .•• ~ .L • • I.' •• : :.. ? ~-±s-:?.-5-~-ti."Srr!:-~~. T~ 
-~ 

t he crosa - becdine dip - directions of all fot:r sta-: ions ::.re c ::-ou:;ied 

( 69 rer.dL1cs) t he resul tent vector ci ves a direction of $ 83[, 

nith e. W.'if;; ci:cr.ce the-: t:1is vc.lue is not cue to rcnfo.~. ce:.:.ses . 

F"or-~c. ;,..,.. 
A coJ.lecticn of reecli :ics from the :.:oose C'.:.r_n!J.el • ·· -· ' - -· -

t~~ocr· ---~·-~ io::s in t he Deep Creek area i ndicc tes s~~onel~ e 

north~est~erd di pp i ng p~leoslope . The inlier of suspected C~per 

Cretaceous strata in Elo~ ~iver velley provi ded p::.!eocurrent 

ori entations c:.ligned. roughly north- south. 

M. ..... l:v--
Pal eocur1·e::t directions in t he :.:i:;is'!:i coo.:; ::- .. _ ... : ,'..:;;.;:i ::.::-e 

highly v 2.rie.ble in both the ·;:estern and esstern oc:tcrcp c.rec.s(F;'J 31}, 

typic c l of sedi•.1e:1ts dis:;ie::-sed in shallor: :01~.rir:e ;-:c.ters (Elein , 

1967 ; Dott a~d Roshnrdt , 1972) . ~~e tiC:clite f::.cics on 3asle 

Creek sho·::s co:isiste!.":t r:.ortl:-:io~theast to scuth-sot.~i::r.;.·:,·c.:t 

peleocurrent orie~tatio~s , as rrell s s nort~caet-deirectel c~r-

rent ri~))les . These ori e!!te.tioL.s a:re co:;_.sist€nt ·::i th fecies 

trends in the ;;ie.:1ber , in r:hich ti ci.:.l flc.t sedi:::ie:its g:::'2C:e l a-

tei .. c.lly tor:G.rd.s t he ::ortr_ E.!ld eeE t into c:. shc.llor:- n€ri tic - zo~e 

mud fncies, e.s ex::i:'.'essed on lor:er :Se.i:;le Creek, _-i..."::lc.k C:::'eek, 

e.nd Eig ?ish _River . 

•. 
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The iJ.:J. .. ~Jc .. :c;·!ber 2t .\l~lc..! : C!'ecl: c::o·:!s en ccsc:"ti:.J ly t1r.:.i -

.. :ockl :i:...lc.oci;.:crc;,t :,i~ ttc!'!l .Cr c.:.1 15 c~·o::-l· - bcddi:\'.; c'i~:s · .. hose 

r esult2n t vector _·o i nts at ::o~th 30° :zs t . A f sw ~:il es ~es t 

on 3c.cle C1 .. ee~c the hi c;:: ly s:.ndy A~i:lr.k cont ~i r.:.s c::.."oss - beC.s 

dir-ec t ed. e:.::; t e.!'ly , ripple-:·.iC! ::i."~~s o:ri e::t ed :~ o~t:1e~s t - sot.::·c:~·.·:c£ t, 

c.~d sc our- ~:-:es G.i:~ected t o·:.re.rC:.s t he sout~:er.s t. 



P::lco-·co--1-::-- '.:ic Su·· ~::::-r·r 

Dispe!'sal trends end the petror;reph:' of c l o.stic pc:rtic les 

ir:dicate th: t in Genc:::-i:.l the source of sedi::1ent and heeds of 

to 
diq:erssl s:,-ste:., s li:.y ~:; the r;est ar_d south of the present coas-

tal plain , and that receivini basins for sedi::ia~tetion l r.y be -

neath Yukon Coastc.l ?lain , :Beaufort Sea shelf , ar.d ;.:ack er.zic 

Delta . A quick exa-::inc. ti :: n of any colu:.mo. r stro.ti ,::-r:J.phic sec -

ti on of the ::'ish ?.i ve!.' Gro ~p , ho•:: ever , reveals tb:1 t both 1::-.r c e-
~nd shorelir.e position 

and s::-all- sc<!le fluctuz.tions in sedi::ientacy faciesjoccurred. 

Lar;e- scale vertical strctigraphic chc.nges , fro::i base to top 

ir:clude : (1) e lluvi at ion (Cuesta Creek :.:e::iber) , ( 2) marine 

i nundation (Tent Isl :nd ?orwati on) , (J) d€ltaic and ,alluvial 

"4 .....! ""'"" \,..,. , 
pro.:;rcdstion (:.:ocse C'.:c.ru1e l For.nation) , (4) ::arine inundation 

" M<.,..,l:u-.. 
(::inis-.:icoo;:; - c ~-.. :.·: :'_ _!'.'.) , ( 5) del taic o.nd elluvial p!'o~radation 

Mt..,.l:.v>. 
1 

Kc1nda.r torrra:liori 
(;..klak : · .:~-. :: _, :_-_) . _o_t a siq~le locat ion these vacill:.tions 2.re 

::ianifest~ to varYing de6rees , and small- scale reversals are 

This type of cyclicity 

regres s ive phases of 

sedi::ientation with respec t to Me¥e~eft~e shifts in shoreline 

position . Ttat is , durinc; the sarine inundation represented by 

t'.:e Tent Island Fo:::::ation for exa::iple, the shorel~ine tr8ns -

gressed landnar d and 1·12.s probe.bly stationed 17ell into t he up l and 

areas . Subsequent l y , during progr adat i on and upbuilding of 

[· 

' -, 
coarse elastic wedfies, the shoreline necessarily recressed 

sicward , and wa s loc ated sonewhere near the present co~stline 

or ferther north . DurinG the racressive pho.ses a coi:.st c l 

plain sedi:.ientcry tlE vied[; e becar.ie estnbliched r::1ich could be 

considered ancestra l to the present - day Yukon Coast3l ?lain . 

Pe.leoCispers8.l trc~ds s.b..0;·1 clee::cly t h£ t the :1i.c: '1 ::iYe::-

Gro u. 1) r::- s :;.ot de-osited f:!Jo;; a "Jroto -:.:11c~'en:::ie :'.ive r . ?.o:.t'.'le:?:' , 

t he l occlly derived detritus end cast~crdly directed paleocurrents 

indiccte the existence of a h i i;hl2.nd 1·:hich fo=.ed 2. d!'ainaGe 

divide betneen the coastal pla i n area end Eagle Plain to tte 
p~ 1 ,;oya.p}ir 

south , si~ilar to present The presence of 

a south- bound in~ hi5l1land to;; ether 1·;i th east;ntrd dis;:>e!'sal 

suc;cests the existence of a r.Jajor eastv1ard- flo·::ing l'i\-er ·:1h ich 

headed in Brooks Tic.nGe, and follov;ed structurally controll ed 

to pocra;hic aligrx1ents. The north - south structural ±En trend 

i n the 10'.·:e r Elorr River area ::icy have for!!!ed a north·::ard~ 

pr ojecting topographic s.l:± salient, r1hich deflected the hypo -

theticcl r i ver nortrux onto the present Eeaufo!'t Sea shel f , 

from v1henc e it curved back towards Llal::kenzi e Delta (:;:'ic; .32 ) • 

Vari cble peleocurrent directions in the Cuesta Creek L:e:r.ber 

support this possibility , at leas t at the c o::oence~ent of 

s edi r.ien t ation of this s equenc e. 
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Deltaic sedi~entcticn and the loci of depooentres appear 

to heve been concentrated in t~e lo~er coestal plcin and sub-

surface of the present ::2.c'.,enzie Del t2. , :.:arine shc le tonc;u:x:es 

end delt:ic f<:.Cie::: are far :no:·e con.:on in t he I.O.E. Ellice 0 - 14 

section tt<:.n in cny surfece sections to t he sou.thvtest . In the 

eastern outcrop area during re;:;ressi ve episoales , shoreline 

and c oastal plain environ::ients ·:rere nos t cow..-:ion. 

Tt.e Fis.ti ~ver Group , e :-:-1":>rc. ci ~g a nixture of non- !:1c.rine, 

tra:isi tio~e.l c.nd ne.rine s edi!.1e~tc.ry roc ~: s composed of i!rl..::ieture, 

recyc led detritus , cm be interpreted cs a molasse-like suite. 

This is best appreciated ·::hen it is ::-evie\·red £. lor.c; with tre 

entir e ~esozoic l: i story of sedinentation a± tectonics of the 

;n ?rc.ss 
area (YotL"l[ , :.~73). Eut even fron a close vievrpoint , certain 

features of the Fish River Gro .p are surprisingly si~ilor to 

aneloi;ous features in the Subalpi ne :.:olasse of central :Surope. 

(pers . co::i."'.ltL"l . , ? . :2. 'Te::: :-:out en) . ::?or exa:nple , the i!':'Jnature 

polymictic se..."ldstones, lenticular conglonerates, and fresh;·1s.ter 

carbonctes and coals are all features co:nr<.on to each seri es, 

fo:::-::ii.q~ 
Also the Ton,"'.lergel ::::f. tr.e Lm·;er ;:.:arine r.:o l asse at the bes e of 

of t he Sub alpine ~:olasse is strikin:;ly s i ::-!i l ar in li t !:oloi;y 

and stratic;r~ic setting to the bluish grey , t hin-be dded r:iud-

stones •:;i. th calcareous interbeds conprising the Tent Isl=d 

Pornation. 

/q.; 

C/.l'J..;jC-.f :\..'.L c;~· c:_C GY 

The ~o.1inc~t structurzl ~re in in U))Er Crctcceous s~rete 

of Yu'.:on Co:stc.l Il::i!1 is !' orth- so•.:t'.: , eA~, rc::secl cl:: o in tl:e 

a::ic.l trcr..ds of bra t. C.. , U~)l"i[llt fol(r.; encl in t:le st:rik cs of 

t.ir;;~'!.- ~nt:; l e nor!·.~al fr.ul ts . S:.~:::.lle:c .:.z-e :::-.s , :::einly i n t:!e vi cini-

ties of ~ir; :fish r-.nC. :Ca'bbe.c;e hiv--rs , clis~ls.~· a ncrt:~.-ccst -

soutl:ecst Gt1"v.c\1:i.."z.l c.l ii;ri-'"7le::t . A s -:. t ·)f :~o:i.."':·.~r: l :?:.ults , but 

no fold- c.::es , ct::·ike ec.st -~·.'ect to :loi.,-'c::c2.st - sout::·::e:J t, r.:~cl 

stJ.." r. t e. ~:ii t~1in t·::o ~.riles of t~:e Ce.che Creek Upli ft i:1 -:;t:e soutl:-

ec.st corne:." of the .:c..~~ - c.re~ (:7ig . 1) stril:e r.o:. .. t:-.. c~.st- soutl:·:est , 

pe.rellel to the U)lift. 

The :::ound2.ry Cree'.c ?or:::ation is co:.::·.1only co~J~: le::l~· defo:c.:eC: , 

but d.isplc.;ys fold a::es £u·o- y:rc:llel to t h e st:~ctcturcl .::;r::-.in 

of unC.e::.."l~· i:::.; J~l'oi2r.. st~c.t2. ::.nd ove:.:·lyir:.£; -' i s :: ::Live::.. ... c:.~o:.:;.) . 

Eeddin5 C:.i ;s in tl;.e 2our..deTy Creel( t;ener2l ly e:~ce ea. sli~::tl~· 

those o? the ove:..":1.yir.g roc~:s , sut;gest i r:r:; the.t til tin; occu~:. .. ed 

prior to Jish ili.ver Group sed..i~sntatio::i . 

( 
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St: ... ::.t: o: t!:e :?ic:: ::iver Grcu::i ir: the ·.: :.l) - ;,,-:cec. 2::cl Dee, C:. .. etl: 

Syncli~e ~~e te~tl~ to =orle~~telr tilted end t~.~scctcd by 
(tlams. l<iT2a.) 

11;-·. _ - .. ,· le no·, ·· -1 -~:·ii•./ ··ountJ.O'' (1 e>67) ~t-'·ed tlrt t'ie ... _'--'_ .. - --..... .. __ ._.__ ---\. - "' X: .. .., -:1 ~ c.t.. ..... J.-

::oose Chc.n...'1.el :fo~.1:.tion hc.s e north·:: er t-cou t~1 c r.s t r.;trkc in 

c o~trr=t to the no!'th - =cu th struct~r~l grcin of the :~ich£rdcon 

:..:oi-,tcins ·:::~ic:: Oord e::- t::s T.12.p - ~rcc. on the south. T~1is is 

l e::.. ... ~ely t:::ue ~es:- :2 i c; 7ish ?\.iver, but fe.rther i.?es t 2. no::-tt-

. 
south s t riEe ~revEils , p2r~llel ~i~h thct of ~nderl;i~~ str: tc . 

~c- -;:-;C "'"'h :live ·~ ~ 1-e ~t,.. ~t- c.i· p -.-,-~•h,-st et lo· .. C.i-s -~---i -.,.· ----·•- "-' ·· - - "'·- -..J- c:.;,c:. .... ·...; _ 1,,1._c. • -• • - . J - - •-0--0 

fro :: 3 to 7 Ce: :!:" es . C!! :.:est other c:;. .. ee~: c:::_Josv.res i;1 t~1c.t c.1~ec , 

~o~e7er, di;s ere so=e7·~~t ti:~er in the r~nze o: 10 to 25 de rees . 

J,foos" ChaMc / and Rµ'ndO<f 
C:: -2.,:le :!'eek , =- ~z ~ :-- ·. ex ::: ; :: trr.ta 6..i;i ec.st ·::crd at e.n,:les 

r~ngi~~ f r c:1 25 to 50 6~:~ees . 

0- t '- c S O" ;-·- .. ·- c t s:1-,-~- o" ('.o-1~ n -.J. ~- ,.,..., _. ..... ... • .... _c ... ~ ~:... •• c k .::e a vertic:J. ·oeC. of Akiak. 

c o!'lc: lo:-.:.ere.te fo :?:":.1s e. ~ro .. :i:'1ent 01.:tcro.? , c.nd co c l 'Jeds ineC:. nC.j ~.c e-nt 

t o it e~e :.lso vsrticeJ..ly ori€·:ited. . TI'.is . ~us u.c.l s·~::"i..lCtL,~::'.l 

c c=fi£~=ct~on is :os si~ly eus to eitt : r d~E: · -fol~i~~ edj~c c nt 3 

I::'.!2.jo::-- :c.ult, .J ~ rot ::-.t ion o: z. s::ie.11 r:ed;_.e ca:..~c~t be t \·:cE:!l t\·lo fr.ult 

s~leys'" I:i e:. t ~-: er cc:se, the let ral e~ :.e ~'lt of the vert:.cc.l O cl.s 

r:ot: l C:. ~e ~cite :.1 .. ::.:ed. 

~=l~in~ c~d tilti~~ o: stretn of tte ~ish ~ivsr Croup cp~ears 

to h v c oc c. ·irred. v.lo~.::: t he se .. e rot:· t i o:~· l 2. :~·:s r~ th::-.t in tl:e 

-p, 01.<,JflA.r c.-"'k For ,.,,_J;.,, 
t.:nderl:,;i::.3 ~\lbic.n ;:hc.2. ·: s :.1~ d .._..c~.:.:··_ ... "'"' c:.._ .. \ __ .J - ... 2. ... C:l.~--~.'6::. ~:io~ .. 

e.:.:c..._plt:. , t ~: .... ::o: .. t!:-~:-~:~C.i::l~ CL.est :-_ :o!'.::cC b~,; t !:c Cu s~c. C:."tc:: _e::'l~'Jcr 

s"'t::J 

stri::e~; i:-: -:::1e G,"'\ .. e o:."'ic:;t '!:ion ' :'. t~.E: :.t:-!.Ct:~lyi ::;:; ~l';) i :..r.. ::-y:C:. Jo-:.-. . t.r 

shalcD , b~t ttG ~ips of th t c~~stf. Cree~ b ~s c~c o~ly 10- 15 dec~ses 

ec.!:lt '::::ilc thC; dips of tb. ~ older roc::s r .:.x:: e: be:t·:1ecr.. 35 to 60 C: c: ~ccs 

c::.st . Si .. 1ilc.:cJ.y , in th 0E.E;p Creel: Syr:cl i r:~ t~~e :?:s~ :-.iv:: :.· ::.rou~ 

ctrc.tc. co. :):."ifG t::e :·0. n_ st :."oc1· s ir. the a:::i2l ;:i:-rt o:2 tl-:e folc-

a~;C. c.ri: i~c li :-cC:. :. t Ci;::: ce:1e:~::.l ly lfSS t!'lc..n 25 ° to ::0::.--:.2--:::.t:.:.l i;_ t :.e 

axicl p : rt of the :o~l . ~o~evcr , dark [rE: ~l~ i ~n s~E~es ~hie~ 

unde1•liG t'.;s _-::.o·c '.1iver G~·oc:p c'..ip 4 0 to EO d: .:_ r(;GS i:: t!le ·:: ~-:e: n 

li.1b of the s:·11cJ_i ne. ·:·:is ;:rcd.uel C.::c:.nee.se i~ c'.ip to':.: : 11c~s t::c :clC:.­

cy!tn driUJ.I 
e.:..:is ir.dic;.:tcs c. e .... ·-c ··--· ·2i.;..o t~~_:.e of fcl.C:.i.Y:~ Curi: .. ~ tt:~ f:..!"' . .::.l 

. 7L. sa,.,...,. JI"' ( ec-o..;tia/ /;,/~ o~ _,..:, 72.. ,,. ..... f.: .... f;u.... 0 /'ft.. 
t e: cton1c p;-__ s e;. c.g,,;//MJd sJ,, I( ;;. I/,_ Mrl.L ~A; ~ '-"~I/mu..: sds-c.. ,P,..,/J/, s {y.,,-,,.~.1973. 

/;°f. s ). 

:7'oldi nG cbout r..orth- south £.x~s [y?ec.rs "to h: ve occ1..:~ .. ed 

yrior to :·.1ost of t::e fc:; l t i ::--_;; , bec:.use t~ e folC.s s.:."'c t::.. .. Ll.:r..c:tsd 

in various ·.-.·z..-JS , oi-· :;:,pl)e2.r s.e s i :·.1!)le ri:or:oc l i:ies ·Jet-.:c:.~-: t·,·:o 

sub- ;nrcllel f =ul te. In t te eastern coEst a l ) l=in ( ~i ~ . 1 ) 

the northee.z t -trendi~G fc.ul ts e.:.."'e gen.s:. .. z.lly tru::.ce.ted by t !':e 

north- t::.--endir..c:; f e.ul ts, nu.:..: e~· tir_g t he. t t:1e 1 £. ~ter ere the 

younse~ fee.tu:."es. T!1e no:. .. :h side is [_;enerslly do·:.n- dro))ed 

~ith reppect to the south block cc::oss =ost of the = ~rtte=zt-

trendi::l6 fe.ult::, inC. icctir1e e be::et ic rels.tic!"_E::i) to t:-_e ::i::U.-

l t!r ly t::enclfrr; , f cu l t - bounC.ed Cache Creek U?lift (!:orris , 1973) . 

.\c col'di n,:; l y , t h is :i'ectu1•e 1"Uo t hr.ve for:ned ~.ft er t l:e :'.fi sh :-:iver 

Grou:i ;n.s de)oEJi ted, prob:.bly i n ecrly Tertir.riJ tL:c. 
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ft..~;lts '::'.· ich o : :: ct 1 :: 1-~c 'Jl:c'.'s o.'.' ::icil 

.?.iv ~ r ~-c :· ::t..: .:.lso e:: t e;::C. i::to the .".L:L ::: end olC:.e::· ro c': G of the 

eC..j s c t.:-. t :-.::>~-:::e~~1 :J..cn~~C:.so:i : . :0 °.~:--~ ... i::.r.. a ·i.d. c c:.prise th~ _;: j or fs.t..:.l ts 

in tr.: t 1~ e~ic?: . :Co·· · eve:- , ~?'!.e cl{cr ro~!:s co !:. t z. in ·o" ·· -c 1 --· · · 1 •· c..f.s , f - .J. I,; o . - ... () ~ r 

s;>c.c eC: ::-:.u2. t£ .::.:::.. tJ_z.;tte r :old::: , ori ::=:~ -:e C. ::-.c.inly c lo~:.:... ~o rt~: - s ou. t~ or 

:lo :- t::crst - s:::.·.~:- \\:Jc St a :.:es , z...v;.d ·.·: e;."'e p: .. ob£~'.)1~- t. e :or::: cl ::i!'io!' to 

Un=~"" &dauc<V>- ,,,_,,:1,,;,,.,,J~. 
~~i~, ~l~s t~e f~ct thst ~is~ 

E..i;.·sr 
c r l ·p "~T:l ' ~U ,,. 'S in -;-he c- li g'-t l·· ol C.rr 5 :1 -1 -5 
O~;~) -• -. -· i~:~s.,, ~- - -· • " ... :.:;;:. 

· ·oL, .• ..1.. ..:C~,/. -i,..,r:c,... ..:... t: ..1..;.,.....1.. OCC " T"'ca"' ;.,., -;c.· 
- •.J. .1,, J A' ..... ........ ..:... Cl,.~ \.. •• .:..i... .... - "' ---/\ · ·- -

C- :'Ot:."1 £ sC..:. ·.:.=;..ts 

c.s su,::"::~t=C. by 

let e C r e t~ceous t i~~ . &• s ~ · ell, c ?os tee?csiti c~el t cc to:1ic epj_r.:cG.c 

14>1'-'-"' Cufo.c.u;~ 

=us t h~v ~ aff&ct~~ t l:_ sedi=ent:: , an C. ': . y !-1ave 

cat.:seci. e.s :..:.uch .::ot.:.::.t.:-.i:-.cu.s reli ef as th ::. c£.rlic:c cpis oC.e . ?he 

t::...ic :: :-::..f,;£s. o: : :: ce::: e s..viC.. ;:,-ou.?:~G r- c o~.rs e cle..st:.cs i ~ th:: su".:ist..:. rf~ce 

of . ~ac::::e r:zi e Del t E.. ,;;ere prob ~ ~ly C..'.:; ~i veC. f::.-' o:-.1 s :;.c h i e:i..'"a-:.i de up1:..:ts. 

., 

I 
l 

I 
I 

I 
I 
I 
I 

I 
I 

I '1 ::.-

:cc :~c re ( · c: c.c~ 
and ~il"l dur frirMo.ii'o ,-, a..r~ th<11' 

:I·he: Fish :\iver Grou~~ ~ i.:.:--ort-:;.~t cco::o .ic:.11:· bec c.us:;; o: ~ 
p r oba.bl<-

C O'.. l dcpcsi t s c.nrl !'!-*~~ pctrol e. ::! nnd n ~· t ur · l --c s rc:- c:.··rcs • 

~ COAL 

Co£.l seE. .. :s c.re t:1i:: c.:iC: r2r.:.. in the b~sc:.l re.::iC.s~o::.e . :e :-."::: c::- of 

the -~o~ e Ch_:~el ]o~~~tio1: jut r5l2tiv ~ ly t~ic ~ r~:C 2~~e~ouc i n t !:e 

A!-: la:: . . e ... bc.r . Coe.l rnJ.s . J. nec~ c. t . :oose !'..ive 2"' .i;.1c O::! t::.e ·:: 0stc:-Y! 

b.:.a'.: of .2ctcnzie Lelt s fro2 c ve~ticelly i~clinel serie: c~ ~ els i~ 

the ~~:le.:: . ~l'lis ... ine o~e :cc.~erl succsssf~~llJ :c::-- :-.: ::-.:!:·· :· ee.r::: , s:. :: ~~·]_:-:..:-., 

hr rl,....,.,.r,~ ~ _,....:, f.{,_ .Ilk/a..;...{~~ ..,.;:zJ. i7S"l, -<..r.i.~ fL..........:._ «.-..:..,_ 

coc:.l ·:c _"'-..::1 ..:..• ... c l rr- ~ -,....;,-.-1 }3·.· ~ -.~ 1::,.:: ., c : ·-1.-.--! ': . .. - -,,... .... ..:. ... 

u?c~.!. 
e'.l 1 1 C CvE.l e_, ............ _--v-- -,.. •. . .--,. 5 :::: co . : -... . .':. ,_·_! ............... :: .... .:.: ·~1;· 

Co z l se.: .. p l ct fro . this :·.:i::.e s ub:.:i tte<l to ti1e :.J.nes :;~c..."lch :.-j· 

Lct o'.: r for ::.~c.: l~r- i s \"ie r e cle.ss ifi t.ti &s su:i - 'Ji tu:·~ir: ~~3 11 ).n tc ._., ~ 

vclc til e nc 11 j i tu; .. inous . __ re.~_ :.- , a!"Hi C:: e t e~.:: = :; ed. to hc.-;e a co.lc: .. i:=-ic 

v a lu e of 11 , 080 ~ . T . ~ . per po~nd . C -~ri es ~r2~ch , ]~e: ~ese a~c~ lab 

Report 292 S- 55). 

Cn A' :lz.:c Cre e!: ~-il:ic~ f}_c-v·:s into Co:-.:~;::.e Le.t: c ~::h ~ 1., c the :~i:: c 

r.ras loc e.ted. , t ;·10 cool beC:.s ou tcrop , t~_ ,._ J . .Jri& r be:.::; e.O out 23 ie ~ t 

t hi ck , 2nd t ~1 e 11ighcr , so~~ 250 f eet st~etigreptic clly a~ove , je i~~ 

12 f ee t thic ~: . 3oth u:1 i t s co;1 · ... i n c.'.l o ; t JO'."~ c o::.l~' :.11.:ds ton e intc:-'.:le ·:· c 

:i· cul ts cc..~: sc · d. if:'ic ~lt:. i:; S :.n C:.eter . .ti r!i~.c t h£ c:. r E. [ l s:·:tcnt o f t~: t::::;e 

se 2~.1s , :.:::cludin:· t he, o:: cc .:.ir:cd , bt.:.t - t l ~::.:::t .CSCO r.. ::-en (275": ;·,c..::t -

""""'..,. 
~) .. :Ge t be ur..derlc.i11 'J:..r rt·.Js t c.~t i c.l co:: l sec..-,s l r. ss t:: c.r.. 150C f r .. c 



bc2.o·:: t:: st::"".i?:.ce. Coc.l sec~:s ;·9 to 3 feet th ic~( Cl"" C r!lc o no ted on 14-7 

!.. :.[le Grt:e~: , ~ ~o i .. e~c re::o!"t= C '8y ,.o:'ris 0972) fr-:-' t'.!i.. : e:e;i i.:,i'~·~ol~~:.;~.: C::.OLCGI 

Crsc:: C'ec. (lr::t 68°53• ::., ~o::c:; . :!.)5° 02 ' ·.:. ) . 
J.';~o~· c.ctivr' :'rr.c' "-tior.::; 

CoE:l s .:..~ : ;> les :':-o::~ vc.~ious outc:-cp loc -·l iti (.S 2~1L. t~~e I . e . .. . · Sr.!1~~sto::c uni tc j_n the :Jir.!1 _1.iv c.!' Gro~:;> r.:1d overl:··inG 

:::1lice 0- 14 :.1'C! Gulf et c l. llei r::(;ee r D- 27 borc;:,olcs ·::ere <:n:.:1 - nei 'deer :i?o~c: . :::. t1on are l~ig . .,.; ly _; ros~ec tive for :;e t::.:·o1eu:.: c.::.d 

ysed for vitr.'.. ::ite refl ectrLc e by? , Gunt~ er of the Geolo~ic2l Ylc.tu~:al c; r.s in the suUsu::.""fGce of no rt:::.: es te:r;! .. :e.c~~er..:. ie Del t 2 

S;,;.rve~· ( ::'2ble VI) . .~.s ciet er.::ined f1·0::: e:~:;iiric ::. l cu:;.:ves rel<:- cnci t"'.(: jc.cc;!·i:; J'2 e ... . u:or t 3e~.'. shelf ( Lc:::·r.nC: , 1973) . Intcrton~uir~c 

ti!'~ ,:; ::--o~o:--:io:::s o:Z vo2. c.tile ::i:.:. tt c::c to :"e:' l ec t c-::c e vc.lucs , t he c1cJ.!~ -: ic ~·:·_c~ :1~·:ri !--e s::;.·le f e:.cies , c ue!: ::.s t :1ose e::.~·iiG i-; c:::~ b:r 

c o::-.:~s!'c.ble .'. . S . i:t . :: . coEl r c.nks r e.:!6e fro::t .h.i~h-vol e.t ile "u i tu.~i - t he:;e :coc:::c , cors t.: t :J..-te ~ones of 1~rclific )Gt:colctl:'.1 ·: rcC:uctic::. 

!lou£- A to - C. :~cte t_ .r..c.t coE.l f r o!.! :2.cle Cree~: is o: sli [;htl:- in . !sn:/ ~: re c~ , i:tclJ.~i l:t:; t he Gulf Co :..st of sot:.t~:crn J . C . :~ . 

hi£l:er r c:J: tl'".:.rn t l:s.t of' the 3ie :?i!:h :·d.ver area . T:iis tre~d (Lo :. :.1r:r~ , 1S4S ; ilz.in\"/cter , 1S0 3) . Su.'Jst::.r:tic.l [.. C.S ::·ccc:cv cs 

:-:." e flects t:: e ;;r:::.C.uc.l i::cre 2~ se" in ~:::.leotc~:!:;> e rc.tu:"' cs c:nd tecto~ic C.l""e :-.11 ... c::.dy i:-10. ic ~.._-'ccC. in tr:.nz i ticn- zo::;.e fr~ci ~s of t~: e ?~e::.;--~tcc::.."" 

de:o::-":-::.ticn f:--o::! ec.c t to ~-: est to:-.·c ? rl_s ~ lo-:.t :tiver . Co2. l C'::.:~:1 lcs ; ·o r 1·:ction i::.. t >c. 'i1::5 l u Zicld. u::C:er no-.:-t~:t. ::·:1 .. ::.c~:S~:" iG :e:lJc.:· .• 

of tte 2eindeer D- 27 bore~ole E~e lo~er in ~c~k t~rn t~cEe of ~.:z ::·inc to ~on-_ 1t·.ri r.!E trc. r.si ti on ~:ones i n t:-_c ... ~cos\3: Cl:.c.:.:ncl 

ti:e :llice C- l4 ~.-: ell o r t:-_e: outcrop s :;-~:_J~.e:: . :Cl-:e:· Trcil :-:i ver end Jein<les: ... ~.:to:":.."'::Jc.t~ ons , 2.nd i :::olc. t ed t:1ick C:evelo):-.:c:~ ... ~s ol.' -c~·-e 

se:J]le is co:-.:~z.:-:!ble: in r (:nk to t.r..e coe.ls of :=ie; ~ish ::liver end Cues.t a Cree~\: ~.:e.::ber c o:J~1rise t!:e i11cin yro s~ec ·Cive rz.~ts of t~c 

the :llice bo~ebole . Upp er Cret cceous-Lo~er Terti cry sequence . 

'In the 1.:0 03e C'.1an:iel ?o:::-:.i:: t !. ::-n t he celt c.-~l,.in i:.cie c i s 

tr;rnsition:: l \'1ith .J:.: rir:e :JuC:.::tonec in t,:e I. C . ~ . !>llice C- 14 

bore'."lole (:?i t; . 320 \.-~1ich ,rob :.blj li es ·:;i t:::in c. ::.·~ort~:·t· c.:: t -

southe2:.:t trcrnlin[; zm1e •;1l1 ic h P'-'.S<: es throLlCh .:;11ice r~d Lc.::.:;ley 

Isl;... :1 d. s .. : r. r~:i r..t; t l:e e.rec. !.1ost f2vo urE:ble for f1:-:~J.n,: t2." c.p:,: ed 

hJc1roc2rbo!ls i n t!1i s for:::::. tO:on . ~l:e C:cl tr.- iil2.in f'eci es ( .~:l c.l: 

~ .~e::1bcr) of tl:e loner .11cinde cr ::'on:12ti on £':1a:-ently e::te~ cle:d. 
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f :.:l·t~:er to t::e :-_c::."t!:e:.ct then t~::.... t of t!1e :.:oosc Ch:.Enci -"or.:!c::.tion 

, c.s c-i: iC.ence0 b:f its :J:£'Csc:ncc i n t!lc Dllicc 0 - 14 

to~ctole , cns~o~e 2leocur~c~t t~ends 1 a~~ . its trc~3iticn-

Gone c:-.:.2~ccter i!1 t:..e Teslu G- 33 bo~e1-:ole . rr;·1 is :1 l"OS)CC tive 

::o:-.e - - · ir.clu:'.es t he ·r2.glu f ield E:'ld probo.bly t:.·ends 

r..o~~~ :· ·e::t - ::0L·.t!:2E.::: t u!2de::.."' sot.:.t~:·::e ~ -':c;;:·n ::~ic.:.~:-.:r<ls Isl2~nc. :~cl the 

r:o~t: _c :.."n ".':C..~"'t of t:i'2 :.~r.c~~e:'1zie Del-to. : 1 ~: i~ . 

~!:e l ;_ r~e c.. t rts c:...-.Yoi ::."'S c='~:-e,::r to ~e for:.ied i n rollover 

~no. C:o:-.:ic2.l ::.!:ticli~es z.ssoc i c:. te:d. r;·it h [ro 1:,·th f aults ( Lc::..--c.nC. , 

1973 , ? · 332) . '.i'he:oe structure,s can be l occted b~' seis,_:ic end 

t:;r3.vity £·;_rveyir..g (Si~~ir.i.e , G. ·- 1~ ., l"c;orted in C iJ·~·-'et.k , :;ov . 19, 

1973) , 2.:1C. :--e:::;ul t i n stc.cl:cd s2nC:.sto::-ie Teserv-oi :cs h~.vins l c.1 .. ge 

net pey t~ic~nesses . 

!£he Cusstc. Creek ::e:.:ber of tl1e T0!!.t Isl c.:. nC. ]or:1cti on is 

'-"'- {:-:_:O~t c::t ~otG :~_ti.=l :ce::_cr"voir for .r_ ~- C. r-ocr~:cbo l1 S , pr rtic 1_i_ lc-:cl ;:,r 

i n tt-_e vici1:i t:- of 2-""lticl incs ber...cc.th t he coc.ste.l plr.in r..nd 

Eeeufort ~ea s !:Blf ~hi s s£1~tlstone 2nd conslo~er~te 

unit he.s the e.<lv c..nt2._:es of beiri_g lenticul~ r in nc.ture (Silver . 

1 973) , snd be i ne; sc..:."1cl·::ichecl bet·::een t ~::o t::ick :-:1.c. rinc c:1r:.le 

fo:.('_::z.tio:is . ?ectors r{:ich det:c~c t fron its y1·ospectiv€ne:::s 

i r;clt.:C:.e t he :;:resence of fresh r12ter ·::i t h in the unit , b r ec.ci1 i n[; 

of ::-.ost ::1r:.p;ecl c.nt icli::ie3 on the: coc.st:.l :_:.l::: in to strc.ti[;:i.."c:_.,;l1ic.. 

14q 

lcvclo belo·:: -~11e Cu c~:trc Cree:: , f nd tectonic dicturb.:.r: ce in tLe 

c.rc[.G of _1£:..:_ ~ id C1 ... ect rr:d 210 1: ,· ~~ive1" . 

·Tl!e Cu.cote. C:;:>E:-e~ -~ ~.:c:.bcr r.1c.s tented in tte I .e. :: . Blor.r 

2.iver Z- 47 borel:ole in t'.~e dept!1- L1te:cvcl 3 ,2 S0- 3 ,403 feet , 

B:;;:cellent ;lc:·.' .. :ec::blili ty of the t€sted con5lo:·.:er2tic sc.r:c'.:::tone 

is inr~icc.tcd by t~: c 3,0)0 f Get cf f :cesh 1:.1ate:." recove::-cC. . 

Jec~-·t.;s e t~~.:. c s c.-.!)le- c u tti~~s :- ~~) ccr no11 - )oroD.s , t::& L;Ood )E:::-. .:2-

e.bil i ty : ·.~c:i i n )C.l"t be clue to O_)E.n i1"c.ctui"les i:J. t~:e :coc;. 

:i.:irc.ctu:~cs occur i r.. o. coi"e cut just · c.bove t l:e "!:ected i:iterv:-.1 , 

eJ:.d L))ecr c.s zli c::e~:siC.cd su:"'f2cec c.:tld O)e:r,, -';;e:ri[ion L:s~1cs . 

~n r r-tz vein:: c.nd f:.ult -Orecc i £~ ... ~ion E.::."'e else :;> :te :c:J.t . 

80 ·1 c _1~.cto:~s :'·---:-~ ?c.ti"olr:t.!.! l.')te:~ti~.l 

r_eecto11ic L.efor.~c.tion ond it s ti :-.1i :1~; relr, tive to cle_;os i t2.cn 

and sedi:".JE:nt buri 2.l, t'.!e c'.u: li ty of :iorosi ty, 2:id ccot!1er:.:r.l 

h i sto:c7 r.11 h::ve 2 ber..rinc on plltr·oleu.~ )e>te::!t i c.l. ii'o l lo·;:ir-;; 

ere so:·,1c ~ir~di::[;s on t~1ece f 2cto:cs ,:i.hich result ed f~o:·.i this 

r ese=:.r ch . 

Ac di scussed in the previous c.hapttr · the ::'is.h J.iver Group 

(;.nd .. l.2c l c.k ~-=c. 11bcr of t he rtei ndeer :!o:r:·.~e..tion ~·.- es t of ::~c ~:e:1:ie 

Deltc-. -,.-e1"'e fol(cd c. r:d fc::..i_ltcd C:.uri nc 2 l r.te Lc.:cc.:.1iC:e tectc!1i c 

e~isode. The nort h- sou th c:.liLneci :folds c.nd fr~i.:l ts beco2'".1e :-::o:"'e 

close l y B)nccd in the vicinit~ of lo~er RaJid Cre ek ( ? i g . l), 



14q a. 

co -:::e::c-u:.."':.tc · .. i th i~c:"'e:::sccl bri ttlr~~~e:_.s o:"? sh .lee , 0u~.:.."t ~~ vci;: -

i1~.:.~ , r::G. otl:c~ si.:;ns of i:t.!.·~c~sif:l.fd (:~:e·o::.."'.~ction 1::£[ ; t 1::."' r<l . 1fi1ic 

tecto::iS''! ;robc-.bly :..·esulted in flusi::i:1G of hyC.:..·occrbon::.i by 

t;l"'OUZJd.·:.-c.ter or h::C:.: ... ct:1er.-.:~. l ·:n:te::.."'s, :ceduction of .:_--01"ocity , 

:::; :."'r:r-:.tc:c !:cr..t flo':i z.nC: a [.l ... e c~ t ~·eclucticn in ~~e t1"'olcu:1 ::ote1.1tic: l 

in t.:--1e Pio·;: :d.vc.1~ c.~1 e r . ·.:est o:Z :2lo'.·: ] iv cl" t .bc i~: t8;"'::· i t~~ of 

d.bfo: .... . ::::t:.~n le::.,:-_s:r~s , :.nc~ t~1s petrol£u:: ~otertic.l in tu:Jn .... ro-

0 r.bl~r i::c::... ... c_::.r: C3 . 

i='o:"'osi~:-- of :..;~;_:_"'f.:-ce sc.:~C.sto:-ss is lo·:! t~ue to t:~.:c.i.r l1i:;h 

C.c.:.,:.,ce o: c o::~_ : z..ctio:i c:.:-:c} t::e :i 2."C~ e:r: cc of er.lei te cc.1c·nt . 

Si:·:il:r te::t u_:_~ss ·c:::-e -vi~.u?l ly ::o.:ct.~d i:i co :~ c'.:' o: cor:~·.:i.~-"'c~_ve 

:.~oc~"S iT.: t:; s I . c. ~ . ~~llic E· o- :t.+ bo:::-s:.olc . ~=o·::cve:r I CC~:) r: :"'..c.ly-

s e.:: i:i : 11ic e C- 14 i::C:icz.. t e c:L::~cti v~ 2:,oroei ti ts of 10 to 30i~ 

c.t C.s::t::s C:.o·:.-n to r.."wout one ~·.:ile . 'J:his is :cefl ec·cac. in the 

:ic.ct t~1:.t 4, :50 feet of s::-1 t ':lc.te:Li ,::e:i.."€ :..."ecove:·:-cd duri::.~ c. 

c'~:::-i ll-:t G.:l test of t ~-:e i:--.tc:--rc.l 4, C6G - 4 , 91S feet . ?o::-osi t:" 

[;!"z.C.u=:lly (c c:."eases do':.rn.b.ole to inc:?: cctive vc.lues 8.Cco:.. ... C.iYlG tc 

70:::-~sity :Lrlyses of cores . sc~dsto~e core fro~ 7 , 90C feet 

eeJtt s~o~ee poros ities in the r~nce of onl~ 1 - 10% • 

• 

\ {/ . 
14-'1 b 

Associ~tc~ ~it:: d0ep buricl is the in~:...~·:=e in te.~)~ ~~ture 

due to the ot~t ·::c:cc~ fl0 ;·1 o:.l gcc ihe··: ... .:.l te::.t t~rC'u.~:1 the c. .:-t!1's c:..,~st. 

~eccx.se ir:cr~e.sccl "'.;2 ... )erc.t .. re ·11c.s c.n i:.~~ -~ rt::nt be:.;.i"i:1c on 

pctroleu:i ~e:iecis end pr.serv:tio~ (?hili)~i , 1S65), r. ~rief r~7i£~ 
1Z~ ...... ~-... -"'\.. ;::r, ... _.__l!z ~- i 

f .i..y. _ ··'.""1 1 ;-...... ~; r-··-.,.."= . ~·-r:;·-·c-:1 n · ~y· T!.,.,~ ~ .... -n: .i..t.-.c · j· .. ·e-,..l·ri-,.. o v._er ... 1..-- _._c.._c ...... 1..0_ .... in "'··A_ i..., .. 1 .~iv ..... _ ~-'-'L:._J c __ c. \.o. . 1.. ••• c.. -·- ... --·t1 

Albicn fl;scioid S6d: .. :~ents follo~s ~ 

Indice.to:cs o:? tter:·.1c.l ~i::::tory i :iclL:.C.e t~( <"~lor of sedi .. ent&ry 
eoa.1 r-o-k:. , 

."' ......... · ·· -- .... ter / ~n · .:... ' - ......, .. ('.> .... , c=. ..!:' O- t;;~ nic ... I.. "' 'I\ .. _ c. "'-1:: p.l. · .:.~ .. c ... OJ.. c e::."tc. i n ~ut~ice~ic ~::~ ::~-:~~ -

~r- -,... ···-- 1 · :.:incrz.ls . ~hese fc2 tur es p:covic:e r.:..1 estiust e of : .. t-:·:ir.:.u:-.i 

tempor~ttres bec~use of their irreversible n~tu~ e . 

Th e ';:>::.le yellorr and brc" "'1 colours o: s~ores , ::;olle:i c:Y?d ot!l.e;r 
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i:'he rr.~'!::s of cocl~ crc.0.u8.lly i1:crc c. se C:o·::nscction in the 

I. C. 3 . :iEc e C- 14 bo:·c'.:ole ( ::'2ble 'i"I_) , ~1::-. r2llelin[; t he [r2,C.1.:::l 

occlusion of : o::·ozi t:· c.r:C:. ~-·cr .. :es.bili t~~ o: s~ ':C.. stones, :i.nd th~ 

inc:.'~c.~e in b~o·.:n colc~'"'tic!l o: pcl~rr..o::-li)-·")hc . ;._ ·· co!' c~ iac to 
r,J._j inj ,,, .. I rdl~t"""-h. fc.,,f-"'4t"""-

"O-· e U" ·· u'-1· ., ·,~-' ~-·- / · ·., · i~o·- e··-····r- ; ,, · ~,e " ll'ce C J4 ... ..... _ ..;_1._ ... 1,,o!.,.;. ..... ;...r...~ f\. "--c,; _T._..; r...c .. _ .. _ _ , 1.tlJ. __ .;;:;i __ .. r... .. _,_ l -

bo:·e'.-:ole "::e-:·:·een t!:e de;;ths 4, 27C c:1d 8 , S30 Zeet •:rere 2.;:i:i:.0 0::1 -

:::irctel:r a5° :-.!"!d io:; 0 c . (Gunt:1er, I~te:::".2. l 3.e_:;t. CP73 -~3). !:ence 

pcleot e ~e~etures in t::e aeineaer J - 27 ~ell ~ere probcbly 

so:::ie~hat l ess t~sn 85°C . 

AccorC.i nb to Ehilippi (196 5) te~:ieratar's of about 150°c . 

~e~e required to :e~e~~ t € oil i~ the ycun~ . se ~ine~ts c: t~ e 

Los .i·~~,;:;eles ~2..sin , C~t i::-: t~!e ;."':--: ~is :2z.sin of :::'rc.1:ce , o. te.: ... 9 -

cret~~e o~ o~ly 6o0c. ~t a ee~t~ of ~))ro::i~~telJ 5,000 feet 

d~~ 
~es st1~Zic~0~t to ~c~er2te oil fro~ !:e~oc en (~icsot 1971) . 

Pos::: ibl~r e. ti:·:e - fc:.ctor :;1£ys e. role i::'l t~1e ge~'"'el"'~:tion of oil , bt.c4u.3<. 
H.<.. Pttr>s 8A..S1;, Hd1,.,.~S ~"rid<J. ,;, -p,_trolw .... O/o-'- :Tt..raos;.:. ,;., "-j~. 

::evert~eless t because t~e UJ;e~ Cre~aceous rocks co~~i ~e~ed 

here lie ·::i t!-.in t:-:e dep t~; - 8.::!C. te.~~:er2.ture -rc: r:3es dee:-:ied to be 

?roO.uctive of i::-.:Je.tu!"e gr.s 2nd oil , t .:.:ey ere tic~:ly ~r0spe ctive 

in t!:e Si;.'J £urfc.ce c: :.:ec!:=nzie Delt.e. c.nC. offs.to::-e coc.s tzl areas . 
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5cdion 

Type section C'f Boundary Creek Form:ition, Bound:u-y Creek, Y . T . , on northern bank immediate ly 
upstream from co:i...'1ucr.cc with Big Fish Ri1·er m Lat. 68" 30 '30"N, Long . 13G 0 23'50"\V. i\lcasured 

'partly by D.H. ~!cl\e il and partly by T . P . Chamney, June 1971. A;r photo A14361-2f., top of section 

al X• -~cm , Y-i . .ZScm; boS< al X· -3.4<Jcm.,Y.+ Z.oocm. 
.,..o.'fo 

------==·==========================--============-= 

Unit Description 
Thickness Dist:incc 

(feet) Above B:i:;c 

22 

21 

20 

Overlying interbcddcd muds tone and sandstone of Cuesta Creek Member, 
T ent lsland Form ation . C.,t.,,t is covered here, &.t 6. f;, v, d t. 6 .. diuo,,{;,,,,.,.6/,. 

Boundary Creek Formation (794 _:!: 40 feet) 

Cm·ered interval 

Shale, poorly exposed, interbedded pale grey and pale yellow 
varie t ies, the latter probably bentonltic, wavy bedding 
characteristic, selen ite crystals common in scree 

Shale, dark grey to black, thky to papery, in part soft and 
plastic; 2- to 4- inch bet!tonite beds common, pale yellow­
brown; large septarian nodules up to 5 fee t in diamete r; 
s e lenite encrust:itions en many bedding planes 

20 

80 

46 

19 Shale, dark grey, paper y, with very thin-bedded white bentonite; 

18 

17 

16 

15 

14 

13 

pale yellow coat ings common 

Silty mudstone, orange-brown to burgundy red marker bed, 
variegc.ted purplish we:i.thcred surfaces 

Shale, medium to dark grey, fissile, recess ive - weather ing, 
orange - and yellow- we:i.thering; common yellow bentonite 
layers 

Shale, as abo1·e, with few clay ironstone concretions , in p:i.rt 
papery, darker grey, posstb le fish scale and bone impres-

27 

3 

30 

sions · 30 

Shale, grey, soft , fi ssile in part, white to yellow benton ite bands 
becoming more common towards top; minor ironstone concre-
tions 85 • 

Bentonite marker bed, yellowish white, very soft, homogeneous 1 

Shale , mahogany-brown-weathe ring, relatively resistant, grey; 
silty lime mudstone beds at top and base , minor hard, 
fl aggy , pale yellow clays tone beds 25 

12 Mudstone , calc:i.rcous, dark brown, laminated, irrcgubr 

bottom surface, even uppe r surface 1 

794 

774 

694 

648 

621 

618 

588 

558 

473 

472 

417 

l o L 

:::::::=:::.:-..;:;;:::=====================--======--=====:;;:;====== 

Unit 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

Description 

Shale , black, grey-black-wc:i.thcring, fl aky, pet rol iferous 
odour, bcnlonilc sc:uns \Cry common, selenite crystals 
common, c:i.lcarcous conct·cl ions l to 6 inches across 

Shale, b rown-black, n aky, weathers grey to rusty brown, 
soft, cl ayey, r eccssi\c -wcathcring, poorly exposed 

Limestone, bioelastie :ind quartz s:i.ndy, medium to d:i.rk 
grey, fine - grained, light :ind dark laminae , cross­
lam inatcd, thin-bedded , intorbedded with shale, 50%, 
grey-black 

Shale, soft, poorly exposed, r are thin beds of calcareous 
muds tone 

Covered interval 

Shale, brown- black, cl:i.yey , very soft, selenite crystals 
common, H2S-odour when struck, two l imestone beds, 
echinoderm al calca r e nite, r usty weathering, dark grey , 
fine - gr ained, beds 0. 5- foot th ick 

Shale, :is :l.bove, with thin bentonite se:i.rns very common 
(1 to 5 feet apart) ; very thin beds of cakareous mud­
stone minor 

Interbedded rusty-weathering and black shales 

Interbcdded rusty and grey shales, capped by hard calca reous 
muds tone bed, 0 . 5 to 1. 0 foot thi ck, possible fine bone 
impress ions ; r usty, 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 muds tone beds, rusty and hackly weathering;selenite 
crystals common 

Alternating types of shale , including soft, grey -black, pyritic, 
fl aky shale with bentonite bands, and rusty- weathering, 
brown-black shale, moderate ly hard, chippy; all brick - r ed 
weathering, hem:i.titic l ocally; sharp cont:i.ct at base 

Bedded ironstone and shale unit (Lower Cretaceous) . 

Thickness 
(feet) 

74 

28 

18 

40 

55 

13 

26 

6 

13 

45 

128 

Dist::.nc:c 
Above D~ se 

446 

372 

344 

326 

286 

231 

218 

192 

186 

173 

128 



SeJ1'on 
l b3 

2 

,t1,~.!:,, .... tJ ;9 
Type- sect ion of Cuesta Creek ror··:i·ion, located on northwest bank of,(f.ish River 
j ust c!o~-r.strean fror.i confluence h"i th Boundary Creek at Lat . 68° 30 1 30":1J. , Long. 
136°23 '5 0"1'.". ~!easured by D.H. ~-!cXeil, June 1971. Air ff,.fo 414%1-U; t"I' ctI<clic,, 

a.: X. = .. f.IS-c.ri.,Y .. +f.Boc.."' -;ba. sc of" scc.fion ot X~+o.'1ocm.,Y =+- l. 2e;c,.,,. 

Unit 

10 

9 

8 

7 

6 

Description Thickness 
(feet) 

rntAti~'fonc.. 
Overlying s ilty ~ of Tent Island Formation 

1'/._i,,,,_ -
Cuesta Creek f'oF."~ / £,,t Is la"" Fo~iior. 

Congle"-erate (60%) and interbedded sandstone 
(40%). Conglomerate is rust:- grey-weathering, 
pebbly, ~eci~" - to thick -bedced , contains 
well r ounded ohenoclasts of chert and r.iud­
sto~e a~d mediun- grained sar.d matrix; sand­
stone is meciiu.r:l gr ey, \•teathering grey to rust , 
mediun- grained, qu:lrtz. - chert areni te, very 
hard, res i s tant to erosion , meditL~- to thick-
bedded . Sharp 'cont ac t with Uni t 9. 68 

Mudstor.e , shaly, ciark bro-..-n , grey-\.;eathering , 
silty, chunky fracturing, weathers into 
brittle chips and fl akes. Sharp contac t 
with Unit 8 . · 59 

Sandstone, bro1.n-·.;eathering , 1 ight grey-brown, 
oedium- gr3ined , slig~tly porous, quartz-
chert lithic arenite, medium- bedded , resistant 
to erosion , fractures into angu l ar slabs. 
Gradational conti:ct Kith Unit 7 . 7 

Cong io~erate (70~) and interlensed sandstone 
(30%). Conglomerate, rusty grey , nain ly 
pebbly but phenoclasts up to one fpot 
wide, lithic sand mat r ix , thick-bedded 
t o ~assive , very resis t ant; sandstone, 
medium grey, or ange -1;eathe ring i n part, 
medium-gr ained , poorl y sorted , subangular 
quartz and black cher t and lith ic gr a ins, 
sl igr. t l'y porous, medi~11- to thick -bedded , 
beds visibly l ent icular, ver y har d and 
re sistant to erosion. Contact Kith 
Unit ~ sharp and e·;cn. 

Shale, siltY, dark brown, br own - grey weathering, 
hard, chippr-Keathering ; sandy concretions 
3" to 1' wide , up to 6" thick. Laminated 
sands t one beds at base about 1 foot t hick ,. 
contain plant - stem =r agments . Sharp basal 

31 

cont act. 14 

Di stance Above 
Base (feet) 

326 

258 

199 

192 

161 

1-

Unit 

s 

4 

3 

2 

.lj. 

Description Thickness 
(feet) 

Sandstone , medium grey, light grey-weathering , 
ru st y coloured in places, fine- to medium­
grained, quartzose with 309; r usty and black 
grains, porous , very hard, medium- to thick­
bedded; pebbly layers conunon near base , 
contain sha l e- cl asts . 22 

Shale , silty, brown, brownish gr ey-weathering , 
weathers into brittle chips and flakes. 9 · 

Covered interval . Slope debris suggests ·mud -
s t one and minor sandstone. 66 

Silty shale (80%) and sandstone (20%) int er­
bedded ; sha l e is brmmish black, brown ish 
grey-weathering, silty, contains abundant 
brown-coloured mat ter, weathers to brittle 
chips and flakes; sandstone is fine - grained, 
micaccous, laminated, in very thin, discon­
tinuous beds up to l" thick. Gradational 
contact with Unit 1. 11 

Muds tone, silty (609; ) and int er bedded sandstone 
(40~) ; mudstonc is dark br own , grey­

weat hering , massive, chunky, recessive 
r e lat ive to sandstone beds which arc irregular 
in part, graded in part, and up t o l' thick; 
sandstone is fine - grained, mi caceous, quart-
zose, lithic, argi ll aceous , laminated . 39 

;(,,q 

Distance Above 
Base (feet) 

14 7 

125 

11 6 

so 

39 

':'/:- 8w"da.rz C.,..,._k F., ,,,,,,.t:on 
Contact with ke.Hew-weatr.efi<l~ha-1~2-~ioll' not exposed in c:>Vered 
interval which is about 20 feet t hick. 
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Sl.dlo,.. 3 

B~ 
Type section of Tent Island Formation, loca::cd on stCCP. blu(fs of/Fish Hiver along a 

L,·1:~ .,:.!.h f\ 
5 - mile stretch betv·ecn the confluences of Boundary a.nctllC:iche)Creeks . Composite 
section consists of sc\·er:tl parti:tl sections measured by T . P . Chamncy and F . G. Yotmg. 
Str:;.tigraphic separ:;.tions between µarti:i.l sections determined graphically from field 
measurements , photographs, and maps . Top on o.i< photo A /43bl-47 o.i X: I. 4 5"cm. ,Y: d!. 

f . 3ocm. 'Ba.sc. of se.cT;on oi. Top of S<di~ 2.. 

Unit 

37 

36 

35 

34 

33 

Description Thickness 
(feet) 

Overlying sandstone of Moose Channel Formation 

, Mud:done.. fT'K'.l"t"lb-l.,-
Tent Island Formation (2, 803 feet :!:_1-lO)J 

Sandstone (50'C) 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 

Shaly muds tone, poorly exposed in part , covered 
in part, forms recessive slopes; coal lenticles 
up to 1/2" thick commonly intercala>:ed with 
yellow sandy clay and grey cluy; upper 5' contain 
sandstone beds and carbonaceous shale 78:!:_ 5 

Sandstone (50':(,) and interbedded shale (50%) in 
beds 0 . 1 to1.5' thick, alternating, with sharp 
basal contacts ; sandstene is greenish grey , 
medium - grained, quartzose and lithic , with 
scattered chert pebbles, laminated with 
coarse-grained and carbonaceous plant- deb ris 
l ayers; minor c:i.lcareous concretions and 
pebble- congl omerate lenses . 7 

'conglomerate, pebbly , sandy matr ix, larges t 
phenoclast approximately 50 mm in diameter; 
sharp , eroded contact on underlying beds 

Sandstone and interbedded shale , minor, brown, 
thin- to medium-bedded; sandstone is 
greenish grey, medium-grained 

0 . 6 

2.2 

Height above 
Base (feet) 

2,803 

2 , 761 

2,683 

2,626 

2,625.4 

Unit 

32 

31 

30 

29 

28 

27 

26 

_25 

-1 

- 2 -

Description 

Conglomerate , pebbly to cobbly; sand matrb: is 
very coarse-grained; chcrt-lithic; phcnoclasts 
include fragments of quartz , porcellaneous 
chert, jaspcroid, and green granodiorite . 
Lru:gcst clast 210 mm in longest diameter 

Sandstone , greenish grey, p:i.lc greenish grey­
weathe r ing, Iinc- to medium-grained with rare 
pebbles and lenses of pebbly conglomerate ; one 
massive bed , l aminated , sharp bas:i.l and upper 
contacts 

!vfarlstone, 1nedium brown-grey, orange - weathering , 
cryptocryst:i.llinc ; one bed wh ich grades laterally 
into i ntcrbecldcd sh:i.lc and marlstone in one 
direction, and into limy , concretionary s:mdstone 
with coaly mudstone lentils in the oppos ite 
direc tion 

Sandstone, medium yellow-grey - weathe ring , fine - to 
medium -grained mainly, with coarse- grained 
bands and pebbly conglomerate layers, the l:ltte r 
containing carbonized wood fragments ; bedding 
planes show oscillation ripples and mud-cracks 

Interv:i.1 not examined , appears to be mainly light 
brown- weathering mudstonc from a distance ; 
v is ual and graphic estimates of thickness agree 

Muds tone, medium grey , soft, forms top pf large 
eroded bank on northwest s ide of Fish River 

Muds tone , medium grey , with yellow sulphurous 
bands and minor sand laminae , fine - gra ined; 
small lens of weakly consolidated pebble­
conglomerate near top, cemented by jarosite 
and/or sulphur 

Mudstone , light gr ey-weathering, poorly stratified, 
contains thin l aminations of coal and sand, · 
lenticular, yellowish grey-weathering 

.,. 

Thickness 
(feet) 

0. 5 

5.0 

1.5 

5 . 2 

100±_ 10 

60 

30 

120 

Height 
Abo\·e B::tSe 

(feet) 

2,623.2 

2, 622 .7 

2,617.7 

2,616 . 2 

2, 611 

2 , 511 

2,451 

2. 'l21 



Unit 

. 24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

- 3 -

Description 

Lower slope of bank covered by fine chips of 
orange- \\'eathcring mudstone 

Cm·ered interval. Calculated stratigraphic 
interval to top of next exposure downsection 

Claystone, shaly, mediwn grey , with thin beds 
of sand in basal 2 feet 

Silts tone , pale ycllo\\'- weathering, dark grey , 
· l aminated , one lenticular bed 

Alternating clays tone and sand interbeds, very 
thin- to thin-bedded , claystone is brittle in part, 
with fragmental plant debris l aminae, olive­
yellow weathering: Lowe r contact gradational 

Claystone (60~) and interbeddcd sand (-lO '.C) ; claystone 
is light grey in part , and in part brittle , 
ferruginous, br01m- grey ; beds less than 1" thick; 
s and is yellow- grey- weathering, fine- to mediwn­
grained, parallel-l aminated , in pa.rt cemented, in 
beds up to 8" thick, some carbonaceous plant 
debris l am inae ; unit has variegated and banded 
ap;iearance 

Shale, light grey , clayey, soft, str atified , orange ­
banded; 20 ::0 sand interbeds, parallel-laminated, 
1-2 " thick, fine - to coarse-grained, quartz-chert 
are nite, conta in carbon aceous l aminae 

Covered interval . Partial section below measured 
one mile upstream . Calculated thickness of 
missing section 

Shale , medium grey, \\·ith rare li my beds, pale 
orwge - grey- \\'eathering, up to 0 . 5' thick , and 
silty, very fine-gra ined sandstone beds, thin­
to mediu..'Il-bedded, lenticular in basal 10 feet 

Shale, medium grey , poorly stratified , brittle, flaky, 
with minor argillacc ous silty limestone beds, 
les s than l" thick, commonly displaying cone-in­
cone structures 

"' 

·-

Height 
Thickness Above Base 

(feet) (feet) 

140 2,301 

350:!: 35 2,lGl 

13 1, 811 

l 1, 793 

28 1,797 

10 1,769 

42 1,759 

120:!: 12 1 , 717 

76 1,597 

64 1,521 . 

Unit 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

r r 

- 4 -

Descri ption Thicknc:ss 
(feet) 

Shale , purplish brown-grey, semi-brittle , pl:ity 
to fl aky , with rare sandy siltstone beds , 
b anded, ::md thin calcareous s iltstone beds , 
commonly displaying cone-in- cone, shallow 
loud-casts , and grooves 

Muds tone , medium grey , thin- bedded, chunky 
fractur ing ; rare siltstone beds , s·oft; poorly 
exposed 

Largely covered interval; thickness determ ined 
by graphic m~ans ; underlying section measured 

110 

120 

and described by T . P . Chamney (CRGA- 71) 500:!: 50 

Shale, green- gr ey , silty, non- calcareous, with minor 
siltstone beds, 3-6 " thick at the top , displaying 
cone- in-cone structure 10 

Mudstonc, rusty bro\rn-wcather ing, grading into 
g r een-grey at top ; common 2- inch thick s il tstone 
beds spaced about 5 feet apart , cone-in- cone 
struc tu r e co~mon on bases of siltston~ beds 30 

Shale , grey, hard, silty, with common 2- to 3-inch 
fli nty·, calcareous siltstone beds spaced 5 to 10 
feet apart and d isplaying cone-in-cone structure 240 

Shale, grey, hard, sharp platy fracture , cliff-for mer, 
· inaccess ible 30 

Shale , grey, hard, silty , with scatte r ed 2-inch thick 
sil tstone beds 

Shale , grey, r elatively less induratcd and silty, with 
2-inch s iltstone beds spaced about 5 feet apart 

Shale , grey, hard, sil ty , flinty fracture 

Shale, grey to pale brOlrn , induratcd , al tcrnating 
wi th softer , crumbly shale ; indurated shale 
contains 3-inch thick concre tionary lenses; 
minor 3-inch calcareous siltstone beds present 
near base and top 

::;:.:. 

100 

40 

20 

100 

Height 
Above: Base 

(feet) 

1,457 

1,347 

1,227 

727 

717 

687 

447 

417 

317 

277 

257 



Unit 

3 

2 

1 

- 5 -

Description 

Covered interval. Visual estimate 

Shale, medium grey, grey-brown-weathering, 
contains scattered chert pebbles. Visual 
estimate 

Sbaly muds tone, dark bro\\71, silty, chunky, with 
thin, discontinuous sand lenses (5%), dark grey, 
fine - grained, laminated , 1-incb thick 

Top of Cuesta Creek·Fonne:tien ,y,...,.L.,__ 

Thickness 
(feet) 

100.:!:_ 20 

27 

Iv I 

lleight 
Above Base 

(feet) 

157 

127 

27 

Unil: 

52 

51 

so 

49 

48 

47 

r 

Type Se Cl: ion: 

Su.lion 4 

B.g 
Moose Channel Fom.a;:ipnF.,lish River , :-;,lv.T., do1,11stream 
from confluence 1·:i th}(tac'hc) Creek at Lat. 68° 33' 01 "N, 
Long. 136°15'30"W. Mt"'$":n~ b't F'.G. '/"""j du.ri"j 
J,;5),. WAt""- ru .... rr sj,"j <.. '" Ju.-L I q7D. Aor phoTo A 143'./-4{,,, 
fop o{ ~cc.fion ot X•+4.3oc~ .. Y.-+l.2oc,..,,.;~ c.o. l Xcc-l.73cm)Y 21 -~ //cm· 

1/ 0 

Description Thickness 
(feet) 

Disrar1ce 
-Be-fflh-T op- I .. " 

(feet) 

#tn/slr~oc_J P/<, .. INv 
Overlying siltstone and shale of~-~. 

f Moose Channel Fornmtiod, 13a>al S'an.~sto,,._ ~,,.,.,.,bu._ (1,'l:>"I.:: loo) Feel.) 
< -- -

Sandstone, very fine-grained , silty, orange-brown· 
weathering, fl?.ggy, poorly exposed; uneven 
shaly intercalations, ripple-marks 40 

Sandstone, fine- to coarse-grained, thick-bedded 
variety interbedded with thinly bedded , fro ab.!e , 
shaly, fine-grained sandstone in about equal 
proportions; lighi: bro1m - grey pebbly layers and 
pebble conglomerate beds , I' - 2 ' thick; common 
shallow-dipping medium-scale cross-stratification 58 

Sandstone, pale brown - gr~y , n:edium- to coarse - grained 
slightly pebbly, beds 4" - 3'; minor shaly sand­
stone interbcdded; rare pebble conglomerate beds 
with phenoclas t s of maximum diao.eter 170 mm .; 
series of thin fining-upwards cycles , 2' - 5' 
thick, with sharp basal contacts 82 

~loved upstream about one-half mile. Approximately 
continuous partial sections from gra?hic calcula­
ti ons . 

Sandst'one, fine - to medium-grained , interbedded with 
l aminated siltstone and. friable, shaly sandstone, 
medium-grained; rare pebb le layers; ripple-marks 
common; poorly exposed 30 + 10 

Sandstone, fine- to mediur.1- grained, light brown-grey; 
beds l' - 5' , lenticular; 20% conglomerate in pod ­
like beds and interfingering with sandsi:one, in 
part scour-fi l)'ngs in scours up t o 10 feet deep 35 

Cove r ed 40 

/,8(,/ 

~ 

I, 77'/ 
~+10 

/, 74q 
r;-ru_ 

I, 714 
l-;f;3.9. 



Unit 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

- 2 -

Description Thickness 
lfeet 

Sandstone, fine- to medium- grained mainly, rare 
pebbles , becomes partly coarse - grained in uppe r 
3 feet with shallo1> cross-str.'.ltification in 
various orientations; interbedded friable , platy 
sandstone co~r.on; minor ripple-marks and small 
worm-burro1·:s; poorly ex']Josed 58 

· Sandstone , nedi um- grained, moderately sorted 1 coarse ­
to very coarse-grained bands, pebbly in part , 
light bro1 .. 11 - grey; feldspathic quartz - chert - sla t e 
litharenite; shallow-cross-stratificat ion wi t h 
gen tly.scoured basal surfaces 57 

Cove r ed, not measured directly (approx.) 25 

Sandstone , medium- to coarse - grained , pebbly , thick ­
bedded; inter~edded with recessive , covered r ock, 
possibly mudstone in part 20.5 

Conglo~er~te , pebbly , mostly Jess than 50 nun. diameter , 
in very coarse sand r.atrix, wdl conso l idated; 
sharp basal contact, upper contact covered . 1.5 

Sandstone , pale grey , fine - grained , scattered pebbles 
and cobb l es ; minor sha ll ow cross - stratification , 
uni for.n 20 

Covered , r ecess i\•e slope 38 

Sa."1dstone , pale grey , pa l e greenish gr ey weathering , 
raedium-grained , pebbly; interbedded brmm shale 
in upper 5 feet; feldspa t hic quart:-chert-slate 
litharen ite; load -c as ts with current lineati ons 
and burro1>s on undersurfaces of beds 21 

Covered , r ecessi\·e slope 26 

Sands tone , fine - to medium- grained , uniform, thin­
to medium- bedded , flaggy weathering h'a!H..!; minor 
cross-stra t ification 7 

Mainly covered , r ecessive, probably mos tly shale. 
Basal conglomerate about l foot t hi ck r ests with 
erosional contact on resistant sandstone bed at 

. top of Unit 3~ 10 

.:: 

I I l 

Distnncc / ,,_ 
-Below--To~"' °"'< 

feet 

/, t.74 

~ 

I, (.1/o 

"l;59.J._ 

I 55'"1 
) 

1,5 34 

1,513.5 

1,512 

1,492 

1,454 

1 , 433 

1,407 

1,400 

. r 

Unit 

35 

34 

33 

32 

31 

30 

29 

28 .. 

27 

26 

- j ' 

Description Thickness 
feet 

Sands tone, pale brmm - gre)', medium- grained with 
scattered very coarse gr:iins and pebbles , 
l aminated, massive, irregularly fractured; minor 
orange -weathering pebble conglomerate beds, 0 .5'-
1. 0 ' t hick in upper half , forming basal ?ar t s of 
medium - to large-scale cross -str at ified sand-
stone beds. 66 

Sandstone , light grey, fine - to coarse-grained, 
pebbly, thick-bedded; minor intercalated sandy, 
soft shale , whitish - grey , coal seal:!] ets, and 
pebble conglomerate; woody plant fragmen t s and 
co~~~nuted carbonaceous p lant debris on bedding 
surfaces. 15 

Covered 

Sandstone, medium- grained , resistant , ripple -marks 
at top, cross -s tratified ; base is bioturbated; 
2' - 4' beds 

Sha l e , dark grey, ve r y r ecessive , 60%, l' - 3 1 beds , 

6 

10 

int erbedded with sands t one , as below. 15 

Sandstone, medium- grained , poorly sorted , pebb ly to 
cobb ly layers, shale - coated bedding planes with 
rootlets; recessive, t hin - bedded , mino r friable 
sand layers and conglomerate 12 

Sandstone and interbedded shale , l" - l' beds , 
cong l omerat e layers near t op with maximum 
phenoclast diameters 250 mm. 12 

Conglomerate , compact, poor l y sorted , dominated by 
quartzite and chert phenoclasts ; sharp basal -
contact without obvious scouring; maximum diame ter 
of cl as ts 130 m~ . 

Sandstone , pale brown-grey, very fine- to medium­
grained , thin-bedded, l aminated , carbonaceous 
streaks minor , soft-sediment slumped ; minor 
conglomerate and scattered pebbles in sandstone. 65 

Shale and sandstone interbedded, recessive, mainly 
covered ; shale, medium grey , i nterl aminat ed with 
siltstone , platy , medium brown; sandstone , medium-
grained , yellow, thin-bedded; numerous rootlets 19 

l/L 

Dist...".nce '/. 
~cp-,..(;J,,.~ iMk. 

(feet) 

1 , 390 

1, 324 

1,309 

1,303 

1 , 293 

1,278 

1 , 266 

1 , 254 

1,253 

1,188 



--~--~ - ·- ==:...!.·--~--

Unit 

25 

24 

23 

22 

21 

20 

19 

18 

l i 

Description Thickness 
feet 

Sandstone, greenish - grey weathering , light grey , 
fine- to coarse - grained , with scattered pebbles 
a:id 'Jebble layer; u.p to l foot thick; co::1mon 
tabular cross-stratification, r.cdiu~-scalc, in 
part co::iprising laterally accreted beds; upper_ . 
10 feet consists of soft mediu~ - tO coarse-gra1nea 
sandstone with olant fra~ments overlain by a 
massive resistant sandstone bed; sandstone is 
feldspa~hic ( 1 0~) quartz -chert - slate litharenite. 111 

Covered, recessive interval , not measured directly 

SanC.stone , ?ale grey, r.:ediu:J - to coarse-grained, 
pebbly, relatively resistant , medium- to thick­
bedded; minor 1-foot beds of compact pebble 
congl o;::erate , rusty t,·eathering;. i~ part cross­
stratified, contains large coalified masses 

Mudstone, nedium grey , chunky fracturing, recessive 

Sandstone, lig!-ft greenish grey, orange -\,·eathe~ing , 
coarse - to yery coarse-grained, pebbly , :n1nor 
mediu::i - grained , slightly calcareous; thick-
bedded to massive , resistant; mediun- scale 
cross - stratification, carboni:ed woody impressions 

Sandstone , greer., fine-g~ained 1 irregularly fractured, 
slabby, relatively recessive; ~ino r. mud~tone , 
mediu;;i g,·ey, dark red-brmm i<eathenng in beds 
to 1 foot thick; minor conglomerate, pebbly to 
cobb ly, 6" beds 

Sandstone , pale grey , fine - to coarse - grained , 
moderatP.ly sorted , thick-bedded to massive , 
resis;:anl:; poorly presen·ed leaf impressions 
and carboni :ed films comr.lon, minor floK - rol ls 
uP to 2 feet in Cia~eter; minor compact pebb le 
conglorr.erate in 1- foot beds ; cemented burrows 
at base; above 1- foot thick basal conglomerate 

Shale, mainly covered, recessive 

Sandstone , medium grey, coarse - grained, granular to 
pebbly , massive, resistant; tabular cr?ss­
strati:icatio~ in sets 5~? to 6 feet thick and 
in r eversed or ientati orx; small - scale t rough cross­
stratification at tops of beds; r are beds of 
conglomer ate and mudstone 

55 

90 

15 

so 

20 

70 

10 

83 

I I .;J 

Dist3ncc lkv g,, 
--BcleW-Tu~ • " 

feet 

1,169 

1 , 058 

1 , 003 

913 

898 

848 

828 

758 

748 

Unit 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

- 5 -

Description Thickness 
lfeet) 

Recessive , mainly covered interval. Probably shale , 
sandstone, and unconsolidated sand interbeds 

Sands tone, pale brmm-grey, medium- to coarse-grained, 
granular to pebbly , thick-bedded to massive , minor 
sandy shale intercalations; common tabular cross­
strati fication 

Mainly covered interval, recessive; partly platy 
fracturing fine-grained sandstone 

Sandst one , light ye ll owish grey -weathering , medium-

10 

25 

22 

to coarse-grained, massive, resistant, rare cobbles 
and scattered pebbles within sandstone; cross ­
stratified in par t; fcldspathic quartz-volcanilithic -
chert litharenite 74 

Sandstone , orange - weathering , medium- grained , and 
minor conglomerate; clay-films on bedding surfaces 

"' Sandstone, pale green - grey , pebbly, modera!(lY sorted , 
alternating fine - and coarse - grained bands , minor 
thin conglomerate b ds; thick-bedded to massive, 
medium-scale tabular cross -stratification forming 
beds of lateral accretion; coalified tree stUtlps 
and woody fragmen ts; numerous shallow s cour- and -
fill structures 

Covered by talus 

Sandstone, pale green, medium- grained, t hick-bedded 
t o massive, irregular slabby fracturing ; occasional 
pebble conglomerate beds 

Moved upstream about one -half mile; base of above 
partial section approximate ly same stratigraphic 
level as top of underlying partial section 

33 

30 

20 

Sandstone , medium yellow-weathering , largely inaccessible , 
t hick-bedded , fairly uniform-appearing , minor 
shale and conglomerate interbeds 88 

Mudstone, medium grey, and in t erbedded sandstone 
(40 %) , pale yellow- grey weathering, thin-
bedded mainly 17 

/ f '1 

Distance 
-Bclow-'i'op.}£, ., 0~'" 

!feet 

665 

655 

630 

608 

534 

531 

498 

468 

448 

360 



Unit 

6 

s 

4 

3 

2 

- 6 - 175" 

Descr ipti0t1 
Distance 

Thickness -Below-Top. Ab•" Ba:;' 

(feet) (feet) 

Sandstone, pale green - grey weathering, t hick - and 
even -bedded , becomes increasingly resistant 
upsection; conglomerate beds up to 2 feet thick 
minor 15 

Interbedded sandstone and shale , relatively recessive , 
inaccessible , grades laterally into dominantly 
s~~dstone 10 

Sandstone, fine-grained(?) , granular, apparently 
uniform texture throughout, medium- to thick-
be~ded , inaccessible at close range 45 

Inte r beddetl sandstone and shale, about equa l propor­
tions, sandstone pale green - grey 1;eathering , 
medium-bedded to rnass i ve , inacc1sible 25"~ 

Sandstone, light grey, medium- to coarse - graine d, 
thick -bedded; tab~lar cross - strati:ication 
co~.non; coaly fragmen ts common up to I foot 
long 40 

Sandstone, green - grey-Keat hering , medium-grained 
mainly , 1d th mino r coarse - and very coarse ­
grai~ed bands; minor 6 - inch shale beds in 
basal JS feet; medium- to thick - bedded , r are 
shalloK cr oss-stratificat ion; scattered pebbles 
and r are pebble·conglomerate lenses and beds; 
feldspathi c quartz -chert -lithi c arenite 208 

Tent Island Formation 

343 

328 

318 

273 

248 

208 

S..Ji·,,., 5' 

).~....,~ -S'.9 
. Type section of '.1'!in~slicoo~ F~.n:.~n'/:;~~n onlFish Hiver, :-\ . W. T., immedi:rtely 

west of l\1ackenzic Delta. Uppermost pan ol formation not preser.t. Top of section 
located al Lnt. G8°37'50"N, Long. 13G 0 08 ' 20"\V. f-:,,,,,,_,,._,_d by F. C. Y•u'"'j, Tv...,<. 1q70 , 

will-. c;.dd!-.dc.. Si.pp/iul by T. P. (J, ,,,,,,..c.'1 !,,)).,, .......,_,,_,.,.,..,_,la,.d sa ... p!.. ti su.Jio .... ,;, 1'171. 

Unit 

29 

28 

27 

26 

25 

24 

23 

Air" z,Jioto A 143bf -4, toP of Scc.1ion Gt x~ +6.68, Y= +7. /Ocrn .; b.isc a.! x. ?4. 3oc.n->, Yr • I . 2o"" 

Descript ion Thickness 

Pleistocene (?)sand, fine-mediwn grained, 
ripple-laminated, and cobbly gravel, 
approximately 40 feet thick 

f'.1oo~ t.. Ch11rinJ f"a,-,...,,J-,~ 
.\\ "-Mc.V':.~~?.~.==--i~do ..., 

MFISTICOOG -F0R-:\h\ 'II&.'i (973 !. 45 fe'Ct) 
'.ii{ . L 
Sandstone, s::ul.\· shale, nnd shale , thillly 

intcrbeddcd''wit.h rare 2- foot beds of 
sandstone nnd pebbly conglomerate . Sand­
stone, fine-grained , ormige - wc<!thering , 
in part convoluted, cross-laminated, 
carbonaceous ; qu::trt:!Cose chert litharenite; 
shale, medium grey , :ibout 50% by 

~eel) 

volume 86 

Mudstone, medium grey, recessive, with minor 
medium- to coarse -grained sandstone beds , 
cross - stratifi9d 28 

Mudstone and interbedded siltstone (40'1). thin­
to medium-bedded, ripple-laminated; unit 
capped by tbick bed of cr oss- st ratified 
sandstone, flaggy fracturing, yellow-grey 
weathering 

Shaly mudstone and minor siltstone , brown, thin­
bedded; poorly exposed, abundant slope debris 

Cove red 

Small scattered outcrops of shale with thin 
intcrbeds of siltstone and s ilt l am inations 

Covered, r ecessive and s lumped slopes 

45 

50 

10 

20 

70 

Hei&!1t 
AbO\'C Il~se 

(feet) 

973 

887 

859 

814 

764 

754 

734 



Unit 

22 

21 

20 

19 

18 

17 

16 

15 

14 

- 2 -

Description 

:I.loved one mile south to high, east bank of 
r iver. 

1!udstone, yellow- grey, light yellow- grey 
weathe ring, Yery thin- to medium- bedded; 
minor siltstone, thin-bedded , in part 
carbonaceous fragmcnt::U 

Sandstone , medium- grained , l enticular, r are 
pebbles and coaly wood fragments, common 
sets of climbing r ippl es, common th in 
interbeds of shaly sand, recessive 

Sandstone, pale yellow- grey - we:ithering, 
medium- to coarse - grained, moderately 
sorted, thi ck-bedded, festoon cross­
stratification; irregular shaly interbeds 
uncommon; unit appear s to thicki!'iorthwest -
ward ; sharp lo\'.'er contact I\ 

Shale (80\:i) and pl~· siltstone interbcds ('2 0%), 
brown- grey weilhering, recessive 

Sandstone , brown- grey weatheriag, very fine­
grained, deformed into ball-and- p illow 
structures , and shale (50':'u) , yellow- grey 

Siltstone and shale, 50'.Q each, intcrbedcled , 
medium -bedded; rare lenticular beds of 
sandst0ne up to 1. 5 feet thick, contorted, 
l aminated , fine - g r a ined 

Siltstone (80%) . brol'.n-weatbering, argillaceous , 
mic aceous, irregularly splitting , current 
lineat ions and sole- marks; a nd interbedded 
mudstone , bro"n- grey , rare yellow a nd grey 
claystone with nodular coal 

Shale , medium grey , rare s iltstone bands; wh ite 
effiore scent marker horizon 2 feet above base 

Siltstone (50%) and intcrbcddcd shal e (50%) 

Thickness 
(feet) 

76 

10 

19 

23 

6 

5 

18 

13 

15 

'I' 

Height 
Above D::i.sc 

(feet) 

664 

588 

578 

559 

536 

530 

525 

507 

494 

~ .. 

Unit 

13 

12 

11 

10 

9 

~ 

7 

6 

5 

- 3 -

Description 

Shaly mudstone, very thin- to thin-bedded 

Shaly siltstone (50'.t) intcrbeddcd with and in 
pa1i grading into silty shale (50~o ) dark grey, 
soft; macerated carbonaceous debris common 
on bedding surfaces . Base of unit ties in 
approxi mately with top of pyram id-like hill 

Thickness 
(feel) 

15 . 

one mile southwest 10 :'.: 10 

Mudstone, grey, with thin intcrbcds of siltstone , 
evenly laminated, burrowed , load- casts, 
in part olive to orange weather ing ; chunky 
mudstone predomi:rntes 110 

Siltstone , medium - grey , thin- medium-bedded , 
paralle l and cross-laminated ; m inor interbedded 
clay, yellow and gr ey 12 

Mudstone , dark grey, chu~ky fracturing, minor 
siltstone intcrbeds 10 

Covered 

Interbcddcd soft friable sandstone and ha rd 
sandstone; minor soft shale ; brown silty 
fri able sa.ndstone up to 5 feet thick in one 

70 :'.: 10 

bed near base; overlying beds thin- to medium-
bedded ; occas ional pebbly l ayer 15 

Sandstone , brown-grey-weathering , nedium ­
to thick-bedded, icnticubr shale partings 
common; sa.ndstone mainly fine -grained, 
lithic , l aminated , moderately sorted; 
e r osive, sharp basal contact 1 0 

Silty sandstone , light grey , ve ry fine-grained, 
thin- to medium~bedded , l aminated; approx i­
mately 20% soft shale intcrbeds, grey; some 
very lenticular, cross - stratified sandstone 
b eds 15 

I I,~ 

HCi6lit 
.Above Bose 

(feet) 

479 

464 

454 

344 

332 

322 

252 

237 

227 

. r 



Unit 

4 

3 

2 

1 

- -1 -

Description Thickness 

Sandstone, single resistant bed, conglomeratic 
along bas:tl contact, fine - to medium-grained, 
l aminated, medium- scale cross-stratification; 
minor discontinuous, thin ferruginous rnud-

(feel) 

stone layers 4 

Interbedded snndstone (60~0), \·ery fine - grained, 
and n:udstone, thin-bedded, light grey; sand­
stone is evenly laminated nnd cross-laminated 
with rare coarse-grained and pebbly layers 

Co\'ered, recessive; calculated thickness . Moved 
south one rnUe to eas~bnnk at top of type 

5 

section of ~loose Channel Formation 75 ::_ 25 

Mudstone, medium grey , sUty in part; r are 
siltstone and silty very fine - grained sandstQne 
beds, evenly l aminated, rnicaceous 128 

'Ba.so.I 5anddon<. ,,..,,,.,b"'- (SuJio n 4) 
Top of ) rnn-r_ r.hn p_ _ l i:' l ,, r · • 

I('/ 

!lei~lit 

Abovo Dase 
(feet) 

212 

208 

203 

12 8 

!Be 

Sufi o.-.. C, 
T<c.1ndur-lypc s,cf:on of Akiak. /vlcnobu-, ,IC cs C' .,,,,,.) Forma.fior. 

-5e.et±on measured on lower course of Aklak Creek which discharges into the 
southern end of Coal ~line Lake, northwestern ~lacke:1Zie Delta . Strata arc 
only locally exposed on 200 - foot high bluffs, and extensive covered or A;..photoAl43b/ ­
scmi-cxposcd stratigr'1phic intervals were measured graphically .usinz air_..../ ~ 
photographs and 1:50,000-scale map. Bas~ of section is at Lat. 68°40'06"N. , -

0 
.J. 

Long. 136°21 ' 00":·: .' hiohest ex1iosed beds ar" located at Lat. 68°40'51":-I.' xp ,f,r 
O 0 "'-"'T.\.1;1C"' 

Long. 136 19'00"W. L01<cr half cf section measured by D.H. Mc:\eil and y, , 2 7, 
T.P. Ch~1llley in 1971, upper half by F.G . Young in 1972 . b.,_,, ,,!. 

IJnit 

51 

so 

49 

48 

Description 

-? .« 
Thickness 

(feet) 
R~t'ndt.,,-

:;a:µ<;:sc: G !J/41.,f':t; F:>IZl-I AT:oiJ 

.. 4 klak /v!~...,bt-r (top not exposed) 1800!60 feet thick. 

Broken debris only - shale, black, in part dark 
grey , leaf impressions, carbonaceous, flaky . 

Covered; scree slopes suggest mainly b:r-own- grey 

15 

silty mudstone. 40 

Sandstone, light bluish grey, medium- grained, 
argillaceous, semi-griable, chert litharenite; 
mainly broken, flaggy debris; broken clay-
ironstone nodules near top. 45 

Vegetated and covered interval . 92 

47 Mudstone, light red, hematitic, abundant plant 

46 

45 

44 

43 

42 

impressions, chippy , hard debris mainly; in 
part scoriaceous , dark bluish grey cinder 
debris; dark grey mudstone at top with l eaf 
i mpressions. 13 

Vegetated and debris-cover~, r ecessive slone. 90!5 ' -
Sandstone, medium grey, medium- to coarse - grained 

chert litharenite, pebbly in part , thin- to 
t hick-bedded; in nart tabular cross-strati-
fication. - 15 

Covered interval. 20 

Mudstone, dark brown-grey to b,9~ck, carbonaceous 
t o coaly, abundant leaf and stem impressions, 
coal laminae (5%) common in basal 20 feet ; 
thin-· to medium-bedded; chippy to flaky 
weathering. 40 

Sandstone, Y.e l lowish grey- weathering, medium­
to coarse-grained, rippled surfaces, mainly 
broken slabs. 10 

Distance 
Above !lase 

1798 

1783 

1743 

1698 

1606 

1593 

1503 

. 1488 

1468 

14 28 

x' -5.7z,,.,, 
y, .0.1> 



-...-... .. :::mm...-.::ez:_ - 2 -=--

Unit Dist ance Thickness 
(feet) 

41 Covered interval; fragmental sandstone debris 
com"on. 20 

40 Sandstone , orange- weathering, medium- grained 
feldspathic chert litharenite, parallel ­
laminated, dark grey bands , ripple-laminated 
in pa::-t, fairly •·ell sorted. Grades into 
Unit 8 

39 Conglomer ate, friable , sandy, poorly exposed . 2 

38 

37 

36 

35 

34 

33 

32 

31 

30 

Interbedded siltstone and silty rr.udstone with 
minor thin coal sea~s; siltstone is part ly 
yellow, partl y red, contains leaf, stem , 
ar.d fruit fossils, beds are 1-3" thick; 
mudstone is oxidi:ed to yellow, red, and 
black :ones, becoming scoriaceous and 
cinc!ery to1·:ards mp (ancient bocanne) 72 

Interbedded clay, mudstone, ochrous mar l stone , 
and coal; mud is soft, yellowish grey ; coal 
is sr.aly, 2" t hick; very easily eroded. 7 

Conglomerate, pebbly to granular, slightly f ri able 
i n basa l 2', overlain by S-foot bed of pebbly 
"grit" with sand lenses, rich in chert and 
white quartz. Sharp upper contact. 8 

Covered by s cree; probably main ly coaly muds tone. 

Sandstone, , pebb l y- layers, thick-
bedded , wi t h 6-inch tabular cross-strati­
ficati on sets dipping northeast ; becomes 
t hin-bedded and flaggy t owards top . Base 
not e:>.pos ed. 

Interva l large l y poorly exposed , apparently under­
l ain mainly by sandstone, medium- grained to 

60 

15 

granular , pebbly in part, chert litharcnite. 300!30 

Covered interval, r ecess ive slope-former; debris 
ind icates grey shale mainly . 7S!S 

Siltstone , silty shale, and r are si lty limestone 
interbedded, mostly orange - grey to red; 
broken outcrops on grassy, recess ive slope. 

Interbcd<led red siltstone and si lty rnudstone, 
r ootlet and leaf impressions present; poorly 
exposed, broken debris mainly. 

4S 

75 

fdf 

Distance 
Above Base 

1418 

1398 

1390 

1388 

1316 

1309 

1301 

1241 

1226 

926 

851 

806 

r: 

Unit Description Thickness 
(feet) 

29 Fr:igmental debris of li ght r ed, orange, and 
bluish black siltstone and mudstonc , in 
part coaly, some of ·,,hich is sintered to 
cindcry or scoriaceous material , in part 
brecciated (ancient bocanne) 23 

28 Seat earth, unli thified, bro1cnish grey , overlain 
by 6-inch coal seam , friable. 2 

27 Sandstone, grey, fine - grained , well sorted, 

26 

2S 

24 

23 

22 

21 

20 

19 

18 

irregul arly fractured. 2 

Sandy s iltstone and muds t one., interbanded, 
brown-grey, poorly exposed. 33 

Broken outcrop of red-weathered and oxidized 
siltstone, mudstone and sil t y sandstone ~ 
fresh surfaces light to dark grey ; scortaceous 
and cindery fragments cor.Jllon . 20 

Sandstone, medium- grained, l aminat ed, r usty 
banded by silt and coalified plant-
fragment debris. · 1 

Covered by comminuted rock f r agments . Possi bly 
underlain by medium br ob"I silty mudstone. 39 

Scree-covered mainly; black shale and coal 
present under debris.. . 25 

Covered, r eces sive slope; burrow-tailings reveal 
abundant black sha l e and coal; possible 
sandstone bed in middle, very fine - to fine­
grained, para llel -l aminated, coa l fragmental . 25 

Interbedded conglomerate and sandstone, soft and 
fri ab le, thin-bedded, poorly exposed. 

Sandstone, medium- to very coarse- grained, gr anular 
to pebbly in part , vaguely laminat ed, coal 
fragmenta l l aminae abundant ; becomes increasingly 

6 

softer upwards. 6 

Conglomerate, pebbly to cobbly, very poorly sorted, 
coarse sand t o pebbl e matrix , and sandstone, 
coarse - grained , coal fragmental, as lenses 
and interbeds which grade rapidly laterally 
into conglomerate; phcnoclasts rounded, hetero­
geneous composition, maximum diameter of 300 
mm . 8 

Distance 
Above Base 

731 

708 

706 

704 

. 671 

6Sl 

650 

611 

586 

S61 

SSS 

549 



Unit 

17 

16 

15 

14 

13 

12 

11 

10 

9 

- ~ -

Description 

Congloreeratic sandstone, massive, resistant, 
conglomerate layers and lenses (JO!o). 

Alternating conglomerate and sandstone beds, 
0.5 to 1. 0 feet thick; conglomerate is 
grey, pebbly to cobbly, polymictic, 
"ith medium- to coarse-grained sand matrix, 
and grades rapidly later:illy into sand­
stone; sa~dsto~e is speckled grey, in 
part rusty-h·cathering, ~ediu.."7!-g:-ained, 

poorly sorted, pebbly, chert - quartz 
arenite, in part cross - stratified. 

Partly co\'ered interval with broken outcrops 
of red- •eathered silts tone, si lty sandstone 
and silty shale, grey to light red; ripple 
cross - la"i~ations and parallel laminations 
cor.,-:ion; 1<ell preserved leaf impressions 
on some bedding surfaces. 

Silts~o:ie, :-ustr grey, brig:ht red-weathering, 
quartzose , abundant rust.y grains, 
laminated and cross-laminated, platy 
weathering. 

Covered, r ecessive s~ope. 

Sandstone, mediu.-:i bro1m-grey , light orange­
grey-weathering, fine-grained, micaceous 
quartz - chert arenite, carbonaceous debris , 
root burrows , thin-bedded, ripple cross ­
l aninated in part; minor mudstone inter­
be.ds, 1-3" thick. 

Mudstone, br{;o~, weathers greyish brown, 
nassive, \<.·eathers into angular , hard 
chunks . 

Coal , biack, varies from dusty & ?argillaceous 
to shiny and brittle, sub-bituminous, 
yellow- to black-weathering; moderately 
resistant, thin- to mediun-bedded. Sharp 
contact on sandstone . 

Sandstone, medium grey, weathers light brown­
grey, fine - grained, subangular quartz, 
chert, and lithic grains, laminated, thin­

bedded; base not exposed. 

Thickness 
(feet) 

29 

9 

SS 

12 

20 

11 

19 

12 

8 

183 

Dist:rnce -
Above B:ise 

541 

512 

503 

448 

436 

416 

405 

386 

374 

Unit 

8 

7 

6 

5 

4 

3 

2 

· r 

Description 

Covered interval 

Sandstone, dark grey, medium- grained, beds 
1-3 feet thick, tabular cross-stratification, 

Thickness 
(feet) 

170!20 

ripples on some bedding pl:ines . 11 

Sandstone, medium grey , weathers rusty grey, fine ­
grained, porous, almost friable, quartz-
chert arcnite , climbing ripple - laminations, 
splits into 1- 3" slabs . 37 

Sandstone, dark grey, weathers medium grey to 
rusty, medium- grained, poorly sorted, 
subangular, slightly porous, quart :- chert ­
carbon-lithic arenite, slightly micaceous; 
large cross-stratification sets , 1011- to 
high-angle, in beds 2-3 feet ~hick; pebble 
conglomerate at base sharply overlies mud-
stone below. 7.5 

Muds tone, brownish-black, grey-bro1m-weathering , 
silty, micaceous, carbonaceous, with r are 
2- inch silts tone beds, laminat.ed; becomes 
shale downwards , dark brown, dark grey-
weathering, soft, fissile. 29 .S 

Coal, black, .-eathers rusty brown, black, and 
greenish black, lignitic, hard, contains 
plant fragments, top 4 feet are flaky; 
indurated lenses of coaly cla;-stone, 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 ;1ae'.'strichtian 
or '?Early Paleocene age (IV . IV. Brideaux) 23 

Pebbly sandstone, medium grey, weathers rusty 
to light brmm - grey, ICedium-grained, poorly 
sorted, subangular, quartz -chert-lithic areni t e, 
resistant to weathering, beds 4" to 2 ' thick . 6 

Sandstone , ~jsty grey , fine - to medium- grained, 
black- and rust-speckled , tight, hard, 
laminated, thin-bedded , low-angle cross ­
strat i fication common, convoluted beds near 
base, ripples present . 82 

, '' ·r 

Distance 
Above Base 

366 

196 

185 

148 

140.S 

111 

88 

82 



Unit 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

.. 8 

Description Thickness 
(feet) 

1'-ICft'lb~ 
Ministicoog ~~R 

Covered interval. 29 

~ludstone, bro>mish black , silty, hard, 809;,and 
interbcdded siltstone and rare laminated 
sandstone , in part lenticular, maximum 
bed-thickness 3 feet. 20.S 

Siltstone (70%) and interbedded muds tone (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-
\•;eathering, fine-grained, quartz - chert areni te, 
minor pebbles and cobbles , lenticular beds . 

Sandy siltstone, medium grey,, weathers light 
bro1<n- grey, silt t o fine-grained, quartzose, 
black minera ls 15% , cross - laminated beds 
alt ernate w·ith parallel laminated beds about 
l foot t hi ck. 

Mudstone (70%) and sandy siltstone (30%) inter­
becded ; mud stone is bro1mish b l ack , weathers 
u.ediu:n broh11- gre.,Y, sil t y , hard, beds 3" to 
3 ' t hick. 

Sandstone, medium grey , bl;;.ck- and i;hite- speckled , 
weathers light brown , fine - to medium-grained , 
grains subangular to subround, porous, hard, 
l ar.inated, thin- t o med ium-bedded, smal l-sca le 
cross-stratification, ripples , resistant 
to weathering. 

6 

4 

15 

10 

Covered interval . 150:!:15 

Sandstone, speckled , weathers light orange-gre y, 
quart :-chert areni t e , medium- t o coarse -
grained with pebbles at t op (coarsens upwards) , 
poorly sorted ; appears massive , unstratified. 15.S 

Covered interval. 23.5 

Sandstone, medium grey , fine- to medium-grained, 
pebbly , quartz-chert arenite, poorly sorted, 
cross -stratified, paral lel-l amina t ed, contains 
cong l o:neratic l ens es up to 5" t hick, quartzite 
and chert pebbles and cobbles , well rounded. 2.5 

I 0 ;i 

Distance 
Above Base 

392 

363 

342 . S 

34 0 

334 

330 

315 

305 

155.5 

140 

116.5 

Unit 

7 

6 

5 

4 

3 

2 

r 

- 7 -

Description Thickness 
(feet) 

Covered interval . 

Sandstone, rusty medium grey , speckled, porous , 
hard, r ippled, l ow-angle cross-stratified, 
laminated, thin-bedded, resistant. 

Muds tone (60'•) and interbedded sandstone (40!>); 
mudstone, chippy to chunky fracturing , as 
below; sandst;.ine, medium to dark grey , weathers 
brown-grey, qu:irtz - chert arenite , very fine -
to fi n<'-grained, lamina.ted and cross-laminated , 
sharp bedding contacts . 

Covered interval ; probably underlain by shale. 

Shale, brownish black, dark brownish grey­
wcathering , fissile , with minor (10°•) silt­
stone beds , lenticular, discontinuous, thin, 
dark grey, compact. ._ 

Pebbly mud stone , unconsol.idated , leaden grey, 
po l ymic t ic, unsorted, pebbles and cobbles to 
6" diameter randomly disposed·in clay matrix, 
sharp contact on underlying unit. 

7 

5 

5 

22 

20.7 

0 . 3 

Silt stone (50%) and interbedded nudstone (50%) , 
evenly al t ernating ; siltstone is dark grey , 
hard, non-porous, l aminated , in beds up to 
l foot thick , with some low-amplitude ripples ; 
mudstone is br ownish black , silty , hard, chunky, 
relatively easily eroded. 54 

18& 

Distance 
Above Base 

114 

107 

102 

97 

75 

54.3 

54 

.5f?Orlz.dfcA/ly 
Formation is exposed : .. £ . e •'y in short i ntervals below her e; 
basal cont act and str atigraphic thicKness uncertain. 



Io ( 

Section 7 

Partial section of ~loose Channel Formation measured near mouth of Eagle Creek, 
northern Yukon Territory, in righ t (east) bank where beds are reasonably well 
exposed and strike north.,,·ard, dipping 30 to 50° easterly. Air Photo Al5462-23; 
Lat. 68°45':-i, Long. 136°34 ' 1': . ~!casured by F. G. Young in June , 1971. 

Unit 

51 

so 

49 

48 

47 

Lithology 

Top of section not exposed; possible 
fault betheen here and next partial 
section upst:ream. 

Moose Channel Formation, 
Ministicoog ~ember 

(235 ft• T) 

~!udsto:ie , g-rey , mainly silty , bri tt:l e ; 
minor silt laninae, bands, and very 
thin beds (5 - 10%) ; siltstone is 
light grey , orange weathering, 
la~inated, micro-cross-ia~inated in 
part 

Silty shale, r.iediu!:l to dark grey , with 
rare thin beds of argi l laceous 
siltstone, laterally continuous 

Mudstone, li ght to medium grey, chunky , 
poorly stratified, occasional yellow 
nodules and rare ~ebbles and carbon­
aceous fragnents;. minor graded beds 
of sandstone up to 1 foot thick, 
sharp basa l con tacts with current 
l ineations 

Mudstone, light grey, 7S~o, and inter­
bedded medium-bedded sil t stone, 25%, 
l aminated , plant debris on bedding 
surfaces, rootlets 

~tudst one , light grey, cht.u1ky , soft , with 
r ar e, scattered pebbles and sma l l 
cobbles of chert and quartzite; almost 
unstrat ified ; rare gypsiferous 
(weathered pyrite?) nodules 

Thickness 
(feet ) 

106 

10 

40 

18 

34 .s 

Height Above 
Base (feet:) 

1,515 

1,4 09 

1,399 

1,359 

1 ,341 

r 

---__ ,. ______________ _ 

Uni t 

46 

45 

44 

43 

42 

41 

- 2 -

Lithology 

Intcrbedded soft shaly sandstone , sand , 
and light grey mudstone , recessive; 
sand i s li ght bro1m, fine grained , 
carbon fragmental, in part ripple 
laminated . Sharp basal contact 

Interbedded sandstone and shale; sand­
stone is fine t o medium grained, in 
part granular to pebbly, crudely 
parallel laninated , slightly feld ­
spathic chert-quartz arenite; shale 
contains abumlant carbon-aceous frag­
ments, dark grey , in part sandy, 
evenly lamin3ted 

Silty and sandy mudstone , chunky , 
recessive, poorly consolidated , 
medium grey; rare black chert pebbles; 
minor sandy beds , parallel l aminated , 
rich in carbonaceous debris 

Sandstone, very argillaceous, fine to 
medium grained , medium to dark grey ; 
uneven , medium bedded; bioturbated, 
minor chert granules and pebbles, 
comminut ed plant debris in concentrated 
laminae 

Basal Sandstone ~!ember 
(1,280 ± 100 feet) 

Conglomerate, pebbly-cobbly , medium- to 
coarse-grained sandy matrix , grades 
laterally into sandstone , mediurit ­
grained, chert-quartz arcnite, ripple­
and -dune s t ructures , small fan - like 
feed ing burrow on upper surface 

Part ly . covered. Sandstone, li ght grey , 
very fine t o fin e grained, shale ­
clasts common , minor pebble layers; 
t hin t o t hick bedded; pr obab l e 
argi ll aceous sand int erbeds 

Thick ne ss 
(feet) 

5 

4.5 

14' 

3 

4 

39 

!Be. · 

Height Above: 
Base (feet) 

1,306.S 

1 ,301.5 

1,297 

1,283 

1,280 

1,276 

,r 



lhit 

. .-o 

39 

38 

37 

36 

35 

34 

33 

32 

- 3 -

Lithology 

Sand, no solid outcrop, orange to grey , 
fine grained , argillaceous, minor 
coarse pebbles 

Scree-co\·ered slope . Scree fragments 
of very argillaceous, very fine­
grained sandstone , friable , chunky 

Sandstone, light grey , mostly very fine 
grained, very thin to medium bedded, 
chert - quart z arenite 

Sandstone, orange-brm·m \·:eathering, very 
fine to fine grained, slightly 
argillaceous , chert -quart: arenite, 
medium t o thick bedded, unifoTm . 
Thin bed of pebble conglomerate 2 fee t 
below t op 

Partly talus-covered, recessive interval . 
Sandstone, shaly to platy fracturing , 
l ight grey, fine grained, parallel 
laminated, contains small shale chips 

·sandstone, fine grained, relatively 
resistant, 1,e11 bedded , 1,ith small 
lenses of conglomerate 

Sandstone, fine grained, thick bedded, 
parallel la~inated, carbonaceous 
frag::ients, snail shale -clasts, inter ­
bedded platy, friable sandstone 

Sandstone , fine grained , medium to 
thick bedded, resistant, carbonaceous 
debris in parallel laminae, minor 
current lineations and cross­
stratification, in par t platy- to 
shaly-weathering interbeds 

SandstoneJ =ine grained , neCium to 
thick bedded, banded , slabby spli tting 
in part, planar cross-stratification, 
minor ripple-laminated beds; a few 
surfaces exhibit simple and branching 
burrows 

Thickness 
(feet) 

7· 

3 

6 

24 

16 

22 

15 

20 

10 

I 6 I 

Height Above 
Base (feet) 

1,237 

1,230 

1,227 

1,221 

1,197 

1,181 

1,159 

1,144 

1,134 

Unit 

31 

30 

29 

28 

27 

26 

.~ r· 

- 4 -

Li thology 

Sandstone, fine grained, resistant , l ess 
than 10°; shaly sar.dstone interbeds ; ' 
occasional pebbly beds containing 
granitoid clasts up to 140 mm wide . 

Sandstone, fine grained, slightly 
argil l aceous, poorly to moderately 
sorted, lenses of conglomerate with 
phenoclasts up to 130 w~ diameter; 
minor shaly sandstone with foraging 
burrows and pebbles 

Sandstone, fine grained, light grey, 
moderately to poorly sorted, inter ­
bedded shaly and friable sandstone , 
fine-grained , carbonaceous debris ; 
minor shale partings; rare shaie -
chip conglomerate layers, ripple­
drift and planar cross - stratification, 
burrows in shaly sandstone, rare ball 
and pillar structure 

Sandstone , fine .grained and minor sand 
interbeds, pl~ty and slabby, sandstone 
mea1um to thick bedded; ripple 
l aminated in part, burr o1;ed in part , 
Rhizoeo:ralZiwn feeding burrows , festoon 

Thickness 
(feet) 

30 

20 

55 

cross - s t ratification in part 125 ± l~ 

Uncertain contact relations; moved down ­
stream to point near confluence of 
Hornet Cr eek entering on l eft side 

Conglomerate, pebbly sandstone , mudstone , 
coal, thin t o very thin interbeds, 
mostly oxidized. Sharp basal contact 

Sandstone and sand interbedded, sca~tered 
pebbles and cobbles in thick beds; fine ­
grained , chert-quartz areni~eJ parallel­
l aminated, l ow- ang l e planar cross ­
stratification; rare lenses of pebb l e 
conglomerate up to 1.5 feet thick; rare 
limoniti c oxidized beds of sand 

2 

65 

I Iv 

Hei&,h t Above 
Base (fee~) 

1,124 

1, 094 

1,074 

1,019 

.894 

892 

·" 



Unit 

is 

24 

23 

22 

21 

20 

19 

18 

17 

16 

- 5 -

Lithology 

Intcrbedded sandstone, siltstone and 
nudstone, recessive; sandstone in 
part cross - stratified 

Sandstone , l ight grey , very fine grained; 
thin to nediun bedded , planar cross­
strati fication, mild scours .. 

Poorly ex?osed grey shaly nudstone with 
interbedded fine-grained sandstone. 
s.harp basal contact 

Conglor.:erate , pebblv with minor cobbles, 
poorly sorted , no visible imbr ication. 
Erosional contact 

Coaly shale , black, paper y and flaky, 
contains l eaf i~pressions including 
-- •---··--3 sa . 

0

(GSC lee. C-//269) 
Mt 1'4"'."CO~ta.. C!4J?a:/(J... ~ 

Sandstor.e , light yello.-ish grey 
"'·eathering, fine grui;ied , chert ­
quart : arenite , carbonaceous 
fragner.ts, nedium to thick bedded , 
grades at top into unco'.lsolidated 
sand with mud intercalations 

Recessive , poorly exposed interval. 
Mudstone, clayey , mediun grey, 
yellm; stained, dark reddish brown 
.-eathering , ni:ior pebbles and sandy 
bands and thin beds ; minor olive ­
green argillaceous siltstone and 
dark gr ey bi t uminous bands 

Sandstone, fine t o medium grained, 
r ar e chert and quartz pebbles , 
modera tel y sorted , medium to 
t hi ck bedded 

Covered and recessive interval 

Sandstone, fine to coarse grained , in 
part pebbly; par al lel laminated and 
ripple l aminat ed ; cont ains sand and 
mudstone beds up to l foot t hick 

Thickness 
(feet) 

10 

3 

4 

5 

2 

i5 

29 

7 

10 

11 

! '11 

Height Above 
Base (feet) 

827 

817 

814 

810 

805 

803 

788 

759 

752 

742 

.~ . r 

Unit 

15 

14 

13 

12 

11 

10 

9 

8 · 

7 

6 

- 6 -

Lithology 

Poorly exposed mudstone with minor 
medium-bedded sandstone 

Sandstone, very fine to fine grained , 
i n part unconsolidated, parallel 
laminat ed, poorly exposed 

Mudstone , recessive, mostly covered; 
minor sandstone 

Sandstone, med~um- and coarse-grained 
bands , conglomeratic layers and 
lenses with chert cobbles and 
orange-weathering rip-up clasts , 
parallel laminations; basal 
conglomerate 0.5 feet thick; sharp 
basa l contact 

Muds tone , silty , grading to siltstone, 
laminated, wii:h coaly fragments 

Sandstone bed, fine to medium grained, 
crudely lamina ted, feldspathic chert ­
quartz arenite 

Mudstone , medium grey , thin bedded, wi t h 
sandy bands and rare coal s tringers ; 
r ecessive ; sharp basal cont ac t 

Sandstone, medium grained, granular to 
pebbly layers at bases of thick beds , 
faint l aminations , minor sandy JJud and 
medium-grey mudstone interbeds; 
abundan1: shale clasts, in part cross­
stratified. Sharp , even, basal 
contact 

Mudstone , l ight grey, bedded , sandy 
layers, poorly exposed 

Sandstone, shaly partings at base, 
becomi ng more resistant ·upwards; 
basal beds ar e pebbly, and contain 
shale cl as ts and large plant frag­
ments; parallel l aminations and 
minor planar cross - stratifications 

Tnickness 
(feet) 

10 

5 

9 

23 

4 

5 

2(, 

25 

19 .5 

4.5 

I I~ 

Hcigl":.t Above 
Base (fe e:) 

731 

721 

716 

707 

684 

680 

675 

. 655 

630 

610.5 

.~ 



~~~~~~~~~~~~~~~ -~-

Unit 

s 

4 

3 

2 

l . 

- 7 -

Lithology 

Interbedded mudstone and sandstone , 
thin bedded. rec essive 

Sandstone, li ght grey , fine grained, 
slightly feldspathic chert-quartz 
aren ite ; thi1 to mediun bedded; 
current lineations coranon , 
parall e l l aminated, carbonaceous 
debris la~inae 

Interbedded sandstone , argillaceous 
sand, and dark grey shale, thin 
to medium bedded; thicker beds of 
sandstone d1sp lay ripple-drift 
cross - larnina~ion set s , pl~:iar 

cross-stratification, and parallel 
la~ination, and contain mud-clasts 
and plant-stem fragments 

No lower itraca on east bank of creek. 
Calculated chickness of scrnca 
covered by creek bed to exposures 
on west ba:ik 

scir.dston'e J fine grained J in part 
convol uted, ripple laoinated; 
5% conglomerate, ~i:ior ironstone 
concretions. Contact covered. 

Tent Island Formation 

Mudstone with 10% incerbedded siltscone 

Base of section eXPosed on lower 
Eagle Creek · 

Thickness 
(feet) 

2 

8 

26 

530 ± 50 

40 

250 

/'/j 

Height Above 
Base (feet) 

606 

604 

596 

570 

40 

.~ 

114 

Section 8 

Eagle Creek , Yukon Territory 

part .r flu 1>1,osc C.liarind For,.,,.,1icn a,,d ba.r.a I 
R.,·nd«r This composite sec1}~~the middle aail · pper par~cS o-f-=t:~oose-
=eha~ Formation was =m "+e£l 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 

80 

79 

78 

77 

76 

75 

74 

Lithology 

Top not exposed - thick recessive 
interval 

R"1!1ntJl£~T 

Thickness 
(feet) 

-Moo<>e-f1ha-ene-l Formation, Aklak Member ( 6 6 4+ feet) 

In terbedded sandstone and conglomerate, 
some conglomerate beds graded , others 
not, bedding contacts sharp , basal 

Height 
Above Base 

(feet) 

contact sharp and erosiona l 31 2246 . 5 

Covered interval 4 2213 . 5 

Sandstone , medium grained, lithic 
chert-quartz arenite, thick bedded, 
bedding contacts sharp , occasional 
1-foot thick conglomerate beds 

Conglomerate, pebbly, with sandstone 
lenses common; sharp, uneven lower 
contact 

Sandstone, as in Unit 78 

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 ho~ogeneous 
except for indistinct horizontal 

: . :~ 

12 

10 

orientation of pebbles 28 

Covered interval 40 

2209 . 5 

2196 . 5 

2184 . 5 

2174.5 

2146.S 



lll'.it 

73 

72 

71 

70 

69 

68 

67 

66 

65 

~\.~ .. -·-~--~ ....... _ .. ___________ _ 
-2-

Lithol ogy Thi ckness 

Sandstone , l ight grey , rusty grey ­
weathering, medium graine<l, very 
poor~y sorted , no visible porosity , 
quartz- chert- feldspar - muscovite 
composition ; medium bedded , irregu­
l arly fractured , cross - bedded in part; 
pebbly horizons common , minor scour 

(feet) 

structures fil l ed with pebbles 108 

Covered interval 8 

Sal'lflstone , medium to dark grey , fine 
grained , moderately sorted , porous, 
pe!:)ble layers common, thin- to 
mediu."-bedded , irregularly fractured; 
c arbonaceous debris conmen on b edding 
planes; ripple - marks 

Sandstone, as in Unit 69 but contains 
in addition few 1 - foot beds of muddy , 
micaceo~s siltstone; coalified Plant 
fragc~nts and shale- clasts common 

Sandstone, medium grey, fine ~o medium 
grained, poorly sorted , minor porosity , 
hard, grains subangular to subrounded , 
quartz-chert arenite, pebbly bands 
cor:L~on, coaly fragnents co:nmon; t h in-
t o mediu."- bedded , minor small and medi um 

67 

7 

scale cross - stratif ication 63 

Covered i nterva l 50 

Sandstone, l ight to medium grey , medium 
grained , very poorly sorted, subangular 
to subrounded , nea r ly fraib le , . quartz­
c~ert- feldspar arenite ; thin- to med iUJl'.­
bedded , moderate:y resistant ; large 
sets of cross - stratif i cation in some beds, 
pebbly ~orizons com:non 90 

San~stone , medium to coarse grained , 
b anded , minor pebb l e conglomerate and 
scattered pebbles; medium-bedded with 
occasiona l t h ick bed 

Conglome r ate , cobbly, maximum clast­
diameter 8 inches (21 cm . ) 

57.5 

1.5 

Nr 

Heigh t 
Above Base 

(feet) 

2106 .5 

1998.5 

1990.5 

1923 . 5 

1916.5 

1853.5 

1803.5 

1713.5 

1656 

r-

Unit 

64 

63 

62 

61 

60 

59 

58 

-3-

Li thology Thicknes s 
(feet) 

Sandstone , mediu.m to coarse g r ained , 
banded, with 10% conglomerate beds 
and pebbly sandstone beds , lenticular , 
up to 1 foot thick 27 

Coa l, black, bituminous 1 

Sandstone , light grey , medium grained , 
poorly sorted , with minor conglomerate ; 
t hick- bedded 30 

Sandstone , light grey, rusty grey­
weathering , medium grained, poorly 
sorted , quartz and variously coloured 
c hert , granular and pebbly , with 20% 
conglomerate beds, relatively continuous , 
0.5-1. 0 feet thick ; medium- to thick­
bedded; resistant; cobbles and c oaly 
debris at base of unit whi c h is partly 
convoluted; small and medium scale 
cross - bedding up to 3 feet thick per 
set 

Moo~< C.hannd F;,rmal1.on_ , 
Ministicoog Member {l, 080 feet) 

14 

Mudstone , medium grey , r ecess ive , coa l 
l aminae , silty and sandy in uppermost 
1 foot , poorly stratified 11.5 

Shale , black , papery , coaly , rare coal 
lenses , yellow- wea t heri ng ; l eaf i mpres-
sions common 3 

Muds t one , medium grey , in part silty , with 
small clav ironstone concre t ions. GSC 
l ee . C- 11~85 (palynological analysis by 
W. Brideaux) yielded recycled Lower 
Cretaceous scores and Pollen , Lowe r 
Paleozoic re~ycled spores, Stereisporites 
antiquasnorites {Wi lson & Webster) 
Dettmann , Inaperturooollenites hiatus 
(Potonie ) Thompson & Pflug, BetUTaCOeoi -

· pollenites sp . cf.~ - infrequen~ (S ~anley) 
Norton & Hall. Age : Upper Cretaceous, 
probably Maastrichtian 17.5 

Heig~. r 

Jo.hove ~:Jsc 
(feet) 

1 654 . 5 

1627.5 

162 6 .5 

159 6 .5 · 

. 1582 . 5 

1571 

15 68 



Unit 

57 

56 

55 

54 

53 

52 

51 

50 

49 

-4-

Lithology Thickness 
(feet) 

Sandstone, pale green- grey , orange­
weathering mud- clasts , fine grained , 
l aminated , macerated coaly plant 
debri s , in part outline current 
lineations on parti ng planes; thick­
bedded 22 

I nterbedded sandstone and mudstone ; sandstone 
dark g r een- grey , very fine to fine grained , 
even splitting , poorly consolidated , medium­
bedded; nudstone , chunky, irregular 
fracturing, cediu.~ grey , in beds up to 
1 foot thick; recessive 12.5 

S~ndsto~e , fine grained , very evenl y 
la~inated, ri~p l e- laninated in part, 
abundant c a rbonaceous frag::ients , some 
large coalified wood fragments 7 

Covered by v ege tation on both b anks of 
stream 

Very poorly exposed sandstone, slabby, 
ripple- marked, with r ecess ive inter­
beds o:: mudstone 

Inte rbedded mudstone , grey , sand s tone , 
partly pebbly , and pebb l e conglonerate , 
well ce~ented ; sandstone bedding s o les 
display load casts , fine crawling t rails 

100±:10 

100±10 

and pocket burrows 4 
• 

Conglo~erate , bright ye llow to orange , 
c obbly , with i~terbedded sand , o live 
green , coarse - grained , and sandstone, 
yel l ow- weathering , fine - grained; t hin-
to medium- bedded 4 

Sandstone , ye llowish grey- weathering , 
c oarse gra i ned , pebbly, feldspathic 
quartz - chert arenite, c arbonaceous lam­
i nae and coa li fied wood fra gments , in 
part cro ss - stratified ; thick bedded; 
pebbles consist of chert , c her t - grit 
sandstone , ironstone 11 

Recess ive, na i nly covere d inte rval; in part 
s hale , medilli~ grey , coaly in part . 
Sharp basa l contact 14 

I I I 

Height 
Above Base 

(feet) 

15 50 .5 

15 28 . 5 

1516 

1509 

1409 

1309 

1305 

1301 

1290 

r 
I 

' I 

Unit 

48 

47 

46 

45 

44 

43 

42 

·- 5-

Litholo gy Thickness 

Sandstone , medium grained , well sorted , 
hematitic at t op , pebb ly to cobbly 
near base , with mi xed conglomer ate and 
s a ndstone filling 3- foot deep scour, 
sharp, eroded basa l contact ; resistant , 

(feet) 

mass ive 28 

Sandstone , orangish grey- weather ing , 
medium grained , sparse pebbles, uniform 
character, in part nearly friable; 
massivi;!, irregularly fractured 56 

Int erbedded sandstone and mudstone , with 
sandstone domi nant in uppermost 20 f eet , 
but about 50 - 50 p;fil3f>er#·""-6 be lm-:; sand­
stone , medium grained , faintly laminated , 
re s istant , orange- weather ing , pebb l y 
l ayers , medium- to thick- bedded ; mudsto:1e , 
r ecessive, conta ins thin sandstone beds 
with pebb l es and c obbles , ripple-lami nated 
in part, macerated carbonaceous debris 
corninon 102 

Poorly exposed i nterval , probably thin 
sands tone and mudstone interbeds as be-
low 13 

Interbedded sandstone, thin-.la~dded , and 
mudstone , approx . 50-50 ~~~cicms ; 
sandstone, fine to medium gra ined , pebbly 
at bases of beds , laminated , burrowed , 
rootle ts; mudstone , light grey, sandy 
streaks , r ootlets 25 

Mudstone with thin coal seams 2 

Inte rbedded sandstone and sandv rnudstone ; 
sandstone , fine to med i um gr~ined, 
moderately sorted, laminated, ripple­
marked , clay drapes on ripp le beds, 
burrows , rare pebble layers , carbonaceous 
debris common; mudstone- rich beds com.~on ly 
about 2 feet thick , conta in thin beds and 
laminae of s andstone ; mudstone is clayey , 
soft, grey 32 

.... 

I /U 

Height 
Above Base 

(:cet) 

1276 

1248 

lC.92 

1090 

10 77 

1052 

1050 

r · 
! 

i 



Unit 

41 

4 0 

39 

3 8 

37 

36 

- 6-

Lithology. Thickness 
(feet) 

Moved downstream 1/4-mile to equivalent 
stratigraphic level 

Sand s tone , orange- weathering , fine grained , 
i n part calcareous, scattered pebbles , 
fairly uniform, flat shale- clasts abundant 
on bedding sol·es , rare star-shaped feeding 
burrm·:s , ripple - marks ; rr.inor shaly inter -
calations and thin interbeds 4 0 

I nterbedded sandstone and sandv mudstone , 
thin - bedded , both evenlv 12.:n~nated; sand­
stone, orange- and grey:banded, fine to 
medium grained , minor pebbles and cobbles, 
abundant carbonaceous fragments, osci l­
lation-rin~les co~~on , muCstone con-
tains san~y bands 3 3 

Sandstone, fine grained, vaguely lamina t ed , 
so~e coarse-grained and pebbly bands , 
partly calcareous ; =orrns large flow 
rolls, 5 feet high at base of unit 2 0 

In terbedded sandstone and nudstone , each 
aoorox. 2 feet thick; sandstone coarse 
gr:O.ined comr.only, :::editn:-:- to thick ­
bedded, exce~c thin - bedded within mud­
stone intervals; pebbles and snall 
cobblas co="..~on , especially at ba~es of 
mucstone beds , shale-clas t s corr_".on 22 

Sandstone, generally fine grained, pebbly 
and coarse to very coarse grained near 
toos of beds, minor mudstone interbeds , 
orange- grey , up to 0 . 5 feet thick; 
load casts, burrows and tool - marks on 
beccing soles; thin- to thick - bedded , 
resistant, sharp basal contact ll 

I nterbecded sandstone and mudstone , th i n ­
bedded , sharp bedding contacts common ; 
sandstone , fine grained , conglomerat i c 
at bases of beds, la~inated , mudstone , 

·meciu.~ g r ey , contains 20% lenses of 
s andstone with reedy c a r bonized plant 
fragments abundant 14 . 5 

I I / 

Heig:it 
Above Base 

(feet) 

1018 

97 8 

9 4 5 

925 

• 
903 

892 

r·-
. ,. 

Un i t 

3 5 

3 4 

33· 

32 

31 

3 0 

29 

28 

2 7 

26 

25 

- 7-

Lithology Thickness 
(feet) 

Sandstone, fine to coarse grained , . banded , · 
shale partings , thin- to medium-splitting , 
rootlets, lenticular 2 . 5 

I nterbedded grey mudstone , medium- to 
coarse- grained sand , and minor pebbly 
sandstone , fine grained , l enticular ; 
recessive 8 

Sandstone , l ight orange-grey- weathering , 
laminated in part , pebble lenses , shale­
clast lenses, minor mudstone interbeds , 
plant rootlets at tops of many beds ; 
medium- to thick-bedded , sharp basal 
c ontact 8 

Underlying interbedded sandstone and 
mudstone inaccessible , measured only 130~15 

Sandstone, light grey , fine grained , uni ­
form; thick- bedded to massive , numer-
ous black partings in upper half , f r iabl e 
in par t in top 25 feet ; sharp basa l 
contact 80 

Mudstone , medium grey , chunky , r ecessive 2 .5 

Sandstone and sand, 40 - 60% proportions , 
ve r y fine to fine grained , laminated , 
even spl i tting 8 . 5 

Mudstone , chunky , thin siltstone interb e ds, 
common plant- frag:nen t l aye r s ; very 
recessive 35 

Sandstone and shale interbedded , 50% of 
each; sandstone , medium to coarse g r a i n­
ed , bands rich in shale- clas.ts , some 
smal l burrows 27 

Cong l omer ate, pebbly , with r are shale 
l enses ; irregular thickness 1 

Sandstone , pale orange- weathering , f i ne 
to coarse- grained , scattered pebbles , 
para l lel - laminations , cross - str atif ica ­
tion in nearly planar se t s , in part 
r ipple - marked ; mi nor coa l y s t ringers 
and unconsol idat ed s and ll 

Height 
Above Base 

(feet) 

877 . 5 

8 75 

86 7 

859 

729 

6~9 

6 46 . 5 

6 38 

60 3 

576 

575 

r 



Unit 

24 

23 

22 

21 

20 

19 

- 8-

Lithology 

Mudstone , coaly with minor yello:;rish 
sandy layers, !'lediurn to coarse 
grained in uppermost 15 feet; 
interbedded coaly ar.d ochrous 
varieties below , the latter silty 
with plant debr is, very soft; 
very recessive 

Coal, black, banded, one blocky­
fracturing bed 

Basal Sandstone ~'er.her (502+ feet) 

Sand and sandstone, fine grained , 
slightly argillaceous, mostly 
evenly la.~inaced, medium grey , 
nacerated coalv olanc debris 
cor::on, irreguiar coaly stringers 
in 3-inch bed 20 feec below too; 
rare ~udstone beds, dark grey;­
scour-a~d-fill structures, cross ­
stratification, current lineations 

Interbedded sandstone, siltstone and 
shale; s andstone , very f~ne to 
rnediun grained , in ?art parallel­
laminated, cor.!'.!only burrowed; shale , 
grey, sandy and pebbly bands and 
thin beds; siltstone beds in top 15 
~eet , associated with carbonaceous 
laminae containing abundant plant 
frag::tencs . GSC loc . C-11283, plant 
remains identified by C. J . Smiley , 
Univ. of Idaho, as Equisetites sp . 

Thickness 
(feet) 

60 

2 

67 

(Upper Cretaceous) 57 

Sandstone , fine to coarse grained , banded, 
ripple - narked , clay lal'linae , planar 
a~d festoon cross-stratification, 
scattered pebbles , thick-bedded; basal 
few feet contain lenses and beds of 
marls tone 13 

Conglonerate, granular to bouldery, very · 
poorly sorted, lithified, mainly chert 
clasts , maximum dia.~eter 400 mm l 

ob/ 

Hcight 
Above Base 

(feet) 

564" 

504 

502 

435 

3 78 

365 

Unit 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

r·-
. I" 

-9-

Lithology Thickness 
(feet) 

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 
thi~k in upper half; cross - strati­
fication and scouring common in top 
20 feet 83 

Sand, ochrous, fine to mediu.rn grained , 
very limonitic , very recessive, grades 
into overlying unit 

Sandstone, orange-weathering , fine and 
coarse grained bands, wavy laminations, 
carbonaceous plane debris, minor shale 
partings, limonitic crust on top 1-inch 

· layer 

Conglomerate, pebbly to cobbly, slightly 
limonitic 

Marlstone, orange- weathering , lithographic , 
light grey, contains minu~e plant frag-

l. 5 

0.5 

0 . 5 

ments · 0.5 

Interbedded sandstone, sandy, coal - frag ­
mental mudstone , and conglomerate , 
cobbly; sands tone, mediu.~ grey, in chin 
uneven beds , with abundant wood-fragments , 
coalified, ri?ple - rnarks, parallel-lamin-
ations; sharp basa l contact 3 

Sandstone, fine to coarse grained, crudely 
l aminated, cross-stratified. at base, minor 
friable layers 7 . 3 

Cong l omerate, pebbly , sandy , friable, 
limonitic in pare , grades up into 
coarse- grained sandstone , coal-frag-
mental, and capped by shale layer 0.7 

Sand, slightly lithified, light grey , 
medi urn grained,. l aminated , poor to 
fair sorted; recessive 

Coal, b l ack, partly laminated, shaly in 
part , very recessive 

8 

4 

,,.tol. 

Height 
Above Ease 

(feet) 

364 

281 

279 . 5 

279 

2 78 . 5 

278 

275 

267 . 7 

267 

259 

~~ 



Unit 

·s 

7 

6 

5 

4 

3 

2 

l 

- 10-

Lithology 

Sandst~ne , fine and medium 
grained bands, ·sparse chert 
pebbles and pyri te nodules , 
low- angle cross-stra~ification ; 

Thickness 
(feet) 

mainly mass ive, resistant 19 

Sandstone , , fine to coarse gra~ned, 
pebble - layers , slightly calcar­
eous , quartz - chert - lithic arenite , 
parallel- la~inated , cross - strat­
ified in part, in part covered or 
poorly ex2osed 47 

Interbedded sandstone and nixed 
~udstone- sa*dstone beds, 1 to 2 
=ee~ thick; r ecessive , poorly 
exposed; sandstone beds thick, 
slabby fracturing 22 

Sandstone , basa l parts of beds 
coarse grained and pebbly , upper 
parts fir.e srair.ed , parallel - larnin­
ateG , co0rlv co~solidated , raeditL~­
to thi~k-be~ded; muds~onc interbeds 
i n basal 10 feet; bedding soles 
show burrows , scratch marks , and 
g r oove - casts 25 

Mud.stone , :;i.edil.Ll"!l grey , chunky 
f=acturi~g , with ~inor thin- bedded 
sa~dstone , fine grained laminated , 
bu=ro~ed , in part lenticular ; 
scoured, sharp basal contac t 14 

Sandstone, light grey, f ine grained , 
moderately sorted , slightly cal ­
c areous, in 9art porous ; paralle l 
laninated and olanar cross - strati­
fied , shale- clast bands common , 
burrowed sha l y la"1inae near top; 
~edi~"- to thick-bedded 13 

Cove red bv strea.m alluvium of 
valley floor 100 

Interbedded conglomerate , sandstone , 
and mudstone in 1 - to 2- foot beds ; 
conglo~erate i s channelled , with 
clay drapes, and overlain by sand ­
stone o• conglo~erate beds ; sand­
stone and mudstone occur a s t hin 
interbeds in 3 - foot subunits ; some 
~fg~;rgge shows planar cross - strati - 15 

_.<·t,3 

Height Above 
B:lSe (feet) 

255 

236 

189 

167 

142 

128 

115 

15 
.~ r 

Sedia-- Cf 
(>( V'f 

Section poorly c:xposcd in axial part of Deep Creek Syncline on Yukon Coastal Plain in vicinity 
of Lat. 68"51'!\, Long. 137°58'\V. Straligr:i.phic units and their thicknesses :ire based l:lrgciy 
on three ground traverses and air photo interpret:it ions . High· level (A l-l-l06-5S, 5'.l) and re­
cently flown, low-level, high-resolution. verti cal air photographs were used and integrated 
with li~hologi c and structural control obtained on the ground . 

Unit Lithology 

R e indLcf 

Thickness 
(feet) 

11-foose-€!i'WM'\ Form ation (top not exposed; highest beds in synclinal axis) 

19 

18 

17 

16 

15 

14 

MooH 

13 

3035 .:t 150 feet thick 

Covered, r ecessive interval , probably mudstone of 
uncertain thickness. 

Sandstone, light rusty grey, fine - grained. compact, 
in part poorly sorted, platy fracturing, 10% 
chert; minor red s:mds t.one, fine - grained 
micaceous, thin-bedded . 

Mudstone, uniforin, dark a ir-photo unit . 

Sandstone , light grey, fine-grained with coarse sand 
and granules present, moderate to pcor sorted, 
quartzose, 15% chert and dark fragments, platy 
and thin-bedded, porous in part. 

Mudstone, uniform, dark air- photo unit. 

Sandstone, very f ine to fine-grained, chert granules 
common , rusty specks very abundant, compact, • 
subangular to subrounded grains ; very thin -bedded . 

Cha nn tl fDmiA.ti'on 

Mudstone, uniform in upper 50 feet ; L'lterbedded 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. 

170 = 20 

170 = 15 

45 

115 

85 

200 = 10 

380 = 35 

Height Above 
Base (feet) 

3.035 

2.865 

2 ,695 

2 ,650 

2 ,535 

2 , 450 

2 , 250 
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Unit . 

12 

11 

10 

9 

8 

Lithology 

Covered recessive inter-val trac:eable throughout 
area , prob:ibly underlain by mudstonc; thickness 
seems much greater in north than south . 

Conglomerate and sandstone, forming a lenticular, 
res istant un it , possibly not a t s:une stratigraphic 
level everywhere in outcrop area; conglomerate 
consists of chert pebbles and coarse sa.'ld mainly, 
minor shale rip-up clasts ; sandstone is fine - to 
coarse- grained, n~gill:i.ceous, poorly sorted, 
with some large scale cross -stratification . 

Covered, recessive interval everywhere, probably 
mudstone . 

• Sandstone, light to medium grey, fine - to mcdium-
grained; poor to moderate sorting , in pnrt argil­
laceous, in part chert- pebbly; in part hard and 
non-porous, in p:ir t porous ; irreguJ.nr to even 
bedded; cur rent linemions, carbonaceous debris, 
coaly fragments, bedding- plane trails, ripple ­
lamina.e; quartz - lit bic- chert grain components. 

Cover ed, recess ive unit, p robably mudstone 
• 

7 Sands tone, light grey, fine-grained mainly, thin-
bedded; quartz\'. ith 25"0 chert, minor potash 
fe ldspar, thin, irregular bedding; 1- to 2- foot 
graded sets at base, changing laterally into 
pebble conglomerate with sand lentils. 

6 Covered, recessive unit, no exposures . 

5 Very poorly exposed unit interpreted as interbedded 
sandstone and muds tone from air photographs. 

4 Covered, r ecessi\·e unit , probably mudstone 

3 Sandstone , light grey, fine -grained, moderately 
sorted, trace porosity; thi nly bedded probably . 

2 Covered , recess ive unit, probably muds tone . 

1 Sandstone , mainly fine - grained, coarse -grained beds 
common, quartz - chert- feldspar compos ition, pebbly 
l ayers minor, moderately sorted; resistant at top 
and bottom but not in middle portion , poss ibly du~ to 
shaly interbeds. 

Thickness 
(feet) 

250 .:!:. 25 

70 .:!:. 10 

300 .:!:. 10 

_ 360 .:t ~o 

140 

100 

100 .:!:. 10 

85 

50 

95 

90 

230 

Ile ight Above 
Dase (feet) 

1, 870 

1 ,620 

1, 550 

1,250 

890 

750 

650 

550 

465 

415 

320 

230 

' j 

Unit Lithology 

Tent Island Form:i.tion (upper part only) 

4 

3 

2 

1 

Cover ed, recessive unit, appears uniform. 

Mudstone, not exposed , with m inor s:indstone beds, 
fine - gr alncd. poorly to moderately sorted , 25% 
chert, rare coarse-grained sand and pebbly beds, 

in part porous. 

2\1uds tonc, brown-black, carbonaceous to coaly, silty, 
chunky; r are sandswne, dark grey, iine-gra ined, 
poorly sorted , carbonaceous debris, micaceous, 

homogeneous fabric. 

Not exposed, r ecessive, probably mudstone for consid­
erable thickness below . 

Thickness 
(feet) 

110 .:!:. 10 

250 2: 25 

150 

100+ 

c-< O !-

Height Above 
Base (feet) 

610 

500 

250 

100 
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