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This p~liJ()J' was hided f)y the .. ,,·ork and public:ilion::> c•f many ix·ople in aclriition 

to 1hat of thC' co-authors . Pl'incip:i.l ;un ong 1h~sc ar~ Don N"orris, George -klctzky, 

Hugh B~1lh ·iJl, I>utlcr Cham1wy, 'Waym· Brideaux ;rnd Art Sweet of lbe Geolog· cal 

Sur\'C.Y :mcl L:wry 8o1Jczak and his co-\vorkcrs in the. r: arlh Physics D1·anch. Of 

great value hm'o been the conL:ibution.s by reprcs0nta1 ivcs of the petrol emu iriclustry 

in the form of cxplor:i.tory well cla1a and scicnLiJic pap:rs which have contributecl 

greatly t o the growins unc1erstanding of this complex a:cea . \Ye ::ippreci ate 1lv, 

oppo1·11mity Lo present intcrpretQtions of seismic rcflecti on dQta 11otl1 ]Jurch«1sed from_ 

~md do11:1tcc1 by Kcnting Exploration Scrvic·2s Lirni.Led . Finally we vish t o tho.:-ik ou_J.. 

c ariographie unit, Miss Donna Moncrieff and Je ff Lawre LCe for the p10c.ucl.i.on d 

our illustrations. 

The Beanfort-i\'.Iackcnzic Bastn comprises an area of about 3G, 00 0· r· quan 

r,-~ e<1·I'!. I 

miles out to the GOO foot isobath as shown on,.:/i¢ ... ~I~)!!) !%Jli.t )/..).fit. It is s itnat d 

]Jc;twcen the Homanzo£ Upli.ft anc1 Brooks Gc;rnti.cJ.ine to the we st and southwest , the 

scve;:al components of the _Aklavik Arch Complex t o the south~as t, and the conti11cntal 

JY\<lrgin. Within these structural limits approxirn;:t1 cly 53 , 000 cubic miles of 

I)h:mcrozoic sechments are cndos ec1, of wlii ch about 8 7~0 compl'i sc elastic s of 

Mc s0t,oic.: ancl Cenoz oic age. 

OPEN FILE 

GEOLOGICAL SURVEY, 
OTTAWA 

mewhite
block



.; 
- 2 -

The b~tsin lies :it ll1c co1illuc·nc;c of several major tccLoi ic clcmcllts and the 

hisLory of caeh has hacl ::m i mportant inClucncc on its dcvelopmcnL. OI p~trtic:ubr 

int.er st in this regard is the ongoi 11g debate apposi tc: lo drift. or no c1ri[t. As a 

general guide we assnrnc that the Canada Das in is underlain by oceanic crusL of 

Jurassic ancl younger nge . 

7=/l art: 2. 
t,M,e J')l(..0¢ p~ 1t,Jj.Lyt )~~is a Hlyli:.r.cd map of the principal tectonic elc1'Ylents of 

F;p«re. .s N ,.,, 0-are.3 
northwestern mainland Canada anc)(1~.c7J/~\J" ~izl'rt is its associated lcgcnd.j~hc~ll.}e 
?(1~t't!t.,t$. eC"/.'/ ,t::" 
~A1('reprcsent basinal regions that are, or were covered by Mesozoic roc:ks. The 

,Ptl t'tertl 
tliHerences in ~#h~ )~:;f;6A.':f .:;r arc intended to show relative diffor.·cnces in 

stratigraphic thickness between immedir.tely adjacent areas . For cx~m1ple, the ... 
l7 J 

Richards Island Dasinfhas a thicker section of Meso;-1,oic and Cenozoic rocks than 
~n/i!ern t:="' J· 

th /lil1-%! J ~~ area adjacent to the continental margin , but clo(:S not have a11 

~mm$ t~~ 
equivale nt thickness to thef;irfJ<JJ)~{J!',krcgion uncle rlyino· the Horton P latforn I, This 

l att0r r ep;ion contains rcl:itively ihickcr Mesozoic sediments than Lhe immedLaiclv 
(A .(tf!rn r-/h~ tt) . 

surrounding arc ''· ·-

---~'?lo.....,. ............. ..,... .... '.----~ /?_-'~ltm.J)c"~C -....~-~<...J 
· . In like manneh{Me >'J~fr a r eas a re s tructural culminations, 

r /)ol~tra \D ,,qi!lit.r1iC 
cove reel by Mesozoic and Cenoz oic sediments in the .J!rVW/ ~.¢/)e areas . }t~f:J.F<J~f 

Jit~.¢1j?;l regions represent areas of prc-Mes ozoi.c bedrock exposed with the direction 
(P11~ler,, -a) 

of structural grain illustr a te;(" 

The Horton Platforrht\s underlain by cs scntinlly undeformed ProLcrozoic 
/ 

and lower a.ncl middle PaJ e .zoic carbonates ancl clas Lics overlain by l\11.c s m~oi.c 

elastics that exte nd in :t norlhwest.crly dipping homoclinal Rucccss ion from the 
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Coppcrminc· Arch in t11c cast to Lhc Aklavik Arch CompJc•x in the \Vest. A minor 

basin, t1ic Anderson Plain Sync1i11c, is siluaiC'Cl on the soulhcasL fbnk of the 
. (f'J.Ueme.,.~ 
Aklavik Arch Complex and contains about 3, 000 feet of Cretaceous strati; 

The AkJ avik Arch Corn pl ex corn prises an intricate series of faulted 

culminations, cored bj· Protci-oz;oic rind P:-ilcozoic rocks, and, for the mosl. part, 

arranged in a ritltt·-hancl en cchC'lon fas hi on. Between the uplifts ;u1d on thci r fl an,\:S 

arc structural depressions c n!aining- rocl·s as young as Tertiary. Po.>sibly fi ·e 

angl.tlar unconforrnitief; :mcl as many discon.formWes inl.crrupt the stratigraphic 

succession in the Arch and attest to a prolonged and inl.crmittent tectonic history 

extending from Proterozoic to Tc:rtiary tirne. The <r.agram sl1ows a number of 

components to the Arch, some of which a re well recognized by formal names; these 
(20-) (21) . (2. ~ (_2ti) 

include the Dave Lord Arclxancl the Ray, Cache Cree :...jm.1d Can pbell Gplifto/. Others 

are irnp1..orfcctly known and have been giYen inform8l names to facllil, te discussion. 
(2e) (!r) 

These nre the IIari:owby BaJfi::mcl Cape Dalhousie High~ The two culminations on 
( f6.tie rr. c) 

ihc central arrnj arc pari s of ihc Eskimo Lakes horst. 

Compounding the complexity of the Akl av i.k Ar ch is a serie s of high angl e 

faults that extend from ihe Richardson Anticlinori LU11 in the s outh t o beneath the 
(cLFZ) 

proximal rim_ of the Beaufort - 1\Iackenz ie. Basin. The E skimo Lakes Fault Zoni' as 

it was nm.ned by Gulf Geologists , be neath the Mackenz ie Delta and Tuktoy:lktuk 

Pcnins LLl:l c ompr ises a s et of mainly down-t o-!rnsin faul ts of va r iable s trati.g1·aphic 

s epar :ltion and periodic ity of movem e nt. The princi.pal fanlt of the zone extends 

southward to link up wiih the Tre vor F ault. which is be li eve d to h ;1ve both right 

l ateral [JJ1C.l vertic al separation. 

·~ 
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(1) 
The Homanzof Uplift' clcfinc(l by Payne in norLhcrn J\lasl·a, continues i11lo 

Canada and incluc1 s Lhc 11ritish and, in this pap .r, the Barn l\Tounlains. One major 

annular unconformity ancl at ]cas t four cli scon.formitius p;trtition Llll' str~\tigra1)hic 

,'cqnencc ancl lover Paleoz.oic g-rnnitie intrus ion:.; occur locally. The princi.p:ll 

Palcoz;oic nnconf onnity reilects r:llemncrian rnoverncnLs beneath the l\Iissi sippian 

Kekikluk conglomerate whereas Cohunbian ancl Laramicle clcfon11ation in the uplU:t 

i s reflected by tbe Jurassic, Cretaceous and Tertiary elastic wedges that overlie 

the uppe-c PaleO/oic and Trias~;i c Rucccs s;on on Beaufort Shelf. 

A tectonic clement which may have played a major roll in the development of 
( l<F) 

the basin is the Kaltac Fault/ According to P;.1tton and Hoar, Tailleur and Brosge, 

the Kaltag Fault has been traced and e··,trapolated northeastward from JJe1 ~ng Sea 
(s) 

to where it enters Canada on the south side of the Old Crow granite"', and \';hich, in 

central Al aska has been identified as a major , r ight-l ateral strike - slip fault with 

between 4.0 and 80 miles of I'ost-E arJy Cretaceous separation. Don Norris has 

m ::ipped a rn ajor , northerly trending fault system i.n northern Yukon, on trend with 

and probably dynamically related to the KaJtag Fault. This he named tl10 Hapi.d Fault 

Array. One of the components of tbe array form s the north boundary of the Al<lavi.k: 
(yr) . 

Arch Complex and closely approaches the Yukon FaulV, a thrus t which transects the 

Arch . From there , t~:)\vards the offshore , the array cons ists f a set of nearly 

vertical north- trending faults with substantbl east-side-down vertical ::;cparation 

and probable ri ght lateral displacement. Seaward, the array is on line with a 

substanti::i.J. gravity a.nomnly, and it has been suggested that the Kaltag-Rapid Fault . 

Zone extends to the landward flank of the uplifted rim of the contine ntal margin as 

de.fined by the l arge , pos itive free air anomaly. More will be said about this later 

in the paper. 
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-~7}:>et re ~ 
The s trati graphic fr;:irncwork of the rugion is illus! rat.eel n21 ~5yyt· i,' • .J!t ::mcl 

;z:-;. ,?« r "<! / 

al'eal clesignn.tion of c::ich column is shown ort)lt: t>Yt .1 /rJ Y'ff).·I r;·,_;;'\t. "'""'".._._ 

Notice th::i.t a new nomenclature, soon to be published, is o.ppli cl to the 
_... .-----.. 

Cretriceous 1ocl ~s o[ i\.nclcrson Plain. The Lowc:r Cret<:1ccou.s Langton D:iy o.md 

Horton River Fon •:ations replace ''Silty Zone " and "Bentonitic Zone " respectively, 

and the Upper Cretaceous informal names "I3ituin inous Zone" and "Pule Shale Zone" 

arc likewise rename d as Smoking Hills and Mason River Formations. 

The Jur a· }c and early Lo ver Cretaceous succession from Anrlerson Plain 

in tbe e:lst to the northe rn nicharclson l\Ionntains in the \rnst. is c.'pressed as an 

epicontinc·ntal sequence , the developm ent of which was influenced by tectonic activity 

along cratonic arches . The'late Early Cretaceous rocks cons i. Bt of shnllow marine 

shales on the craton to the e:ist and thick, foredecp flyschoicl deposits in northern 

Yukon. Between these two regions fluvial to neritic elas tics de eloped along the 

b as inward flank of the Aklavik Arch Complex . 

· The hiatus separating the Lower and Upper Cretaceous series represents 

erosion and/or non-deposition induced by early Late Cretaceous Columbian 01'ogenic 

and epeirogeni c movements . The overlying Upper Cretaceous cratonic rocks 

compr ise restricted marine shales ancl muds tones , which arc noted for their physical, 

and chemical character istics :mcl vertebrate fauna . 

The btest Cretaceous to l\Iioccnc sequence cousii:its of a series of delta 
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t:;~, ...!i 

The nc, ·t sc rics of ~!..f.;i~<~ will illus Vale 11 ie more clc!ailcd sLratii:;raphy of 

the Juras sic throu :~h Lo"·cr Crclacl~Ous inLerval. This will be foll owc by a 

i1umlw r of pnlcog :ogrri.phic reconstructions within lhe same span of Li.me . La lcr , 

the Lale Cre taceous through TcrLiary success · on will b e discussed in lhc fHunc 

manner . 

For all intents and purposes the basal sediment::> of the ] cnnfort-M8chmzic 

Basin are Jurass ic in ngc. No Tri.ass i c rocks have been rcportc•d fron-L tile s1 b-

surface of the r gion, however , patchy occurrences of Triass ic Shublick equivalents 

are known in northern Yukon. 

;c/,?«~ C... s 
/!")~ )~ J.;1 tfjj)f )#,l summarizes the Jura-Crctaceo lS stratigraphy on 

di? ~,P~r--- <t 
the west sicle of Mackeuz.ie Delta along the line of profile showtf,p /f.'~t/ ir:t:tf>f . 

Lower and Middle Jurass ic -sediments are gene rnlly confined to palcotopographi.c 

l ows anc.1 thicken into Kngmalli. t Trough. The trough is confine d between the Cache 

Creek and Rat Uplifts , each of which ar e parts of the Akl av i.k Arch Complex . T he 

sequence th ins over these flanking arches w 1cr c m ature quartz sands tones of the 

Bug Creek Formation overlie Paleozoic and older r ocks . Bas inward the c oar se 

arcnites pass into nrndstones and shales of the Kii1gak cr::.d Husky F ormali. ons, the 

l atter s t raddling the Jurassic - Cretaceous boundary. 

T?p«rt:.. 7 
;r;,e~~'C ~~~ shows the Jura-Cretaceous s e que nce on the 

/n 7'l11 e,,,.~ 6 
cast side of Mackenzie Delta along Lhe profile indicatcf.lli' )J .. /!Jf<P 1),di/ . 
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The Jurassic rocks, like those of lhc \\·est sicle c ins ist of l.rndstonc. anc.l 

shales llrnt overlie 1 alcozoic.; :mcl oltkr rock~ of the Aklavi k Arch Comple'\:. 

The Lower Cretaceous arenaceous w · dti·c is the principal p:1ckage of interest 

in this section and is divisil.Jle into rcgrcssiv <111d trans"TCSs i onal phases wliic.:h 

de /fo,c Co. 1- r-
bracket a Neocomian ~~l!.l~a \"'(t 1-1 Uplift alon~· the northeast t rcncling Aklavik A1·ch 

Complex and Peel Landmass during mid-Ncocornian proyicled nrnch of the material 

for the construction of the delta lobes \Yhich progT acled basinward during the 

r egr cssional phase. The intra-Cretaceous hi atus includes parts of the Valanp;ini an 

and IIauterivian s tages and is drawn lo reflect the relationship of the deltaic complex 

to tectonic activity along the c ratonic arch . 

The Upp. r Shale-Silts tone Divisio n of Late I-Iauteriv i.an 1 o .J\ptian age 

represents a continuation of marine transgress i.on th at terminated cleltaic 

sedimentation and culm inated in the \Vi despread depositLon of the Albian sh:Je ~ 

siltsto1 e division . The Upp~r Shale-Siltstone Divis i.on is variable in thickness due 

in p<i.rt t o pre -Late Cretaceous eros ion and poss iblyJ)rc -Albian erosion as suggested 
!Pein dee'> c-3'f" dl"l 

by recent biostraiigraphic studies in the/;iarsons F-09 1vells. Ve rtical faults of the 

E skimo Lakes Fault Zone on the flank of the Akl av ik Arch Complex al so may account 

for local missing section . 

;;z::-;?a re r 
~ ~ W.-t.KM ~shows the Jura-Cretaceous profile from Anderson 

Fla.in to t.he flank of Kugmillit Trough along a profile oblique to the trend of the 

1/r A?ar~ 6 
Aklavik Arch Complex as show1../LJ I~ x.tr)lt . 
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Jn Anclcrson. Pbin the Lower Crei:1.ceous s uccess ion is preserved within the 

Anderson Pbin Syncline hound c1 by the Coppcrn1ine Arch t o the cas t ancl the Aklavik 

Arch Complex to the norlhwcsl. The Late Jurassic to Apiian sequence is represented 

by the nonmarinc Gilrnore Ln.l·c M~mber of the Langton Bay Formation, the source 

for which was the Copp rmine Arch. The Huvial succc~ssion passes latera ly ancl 

vertically into shallow Lhcm op<:' n marine rnndstoncs aml sh: l .: s of the C1·ossley Lakes 

Member and Horton River Formation respectively. 

Th2 Late Neocomian to Apti a 1 rocl·s bcme: ' h Tuktoyak1uk Peninsula consist 

of sandstone and congl omerate of variable thickness, maxima of which are p1·cserved 

in paleotopographic lows above Paleozoic and older rocks which appear to have been 

the s ources for the overlying coarse arenites . These deposits pass latc r::llly and 

vertically into transgressive marine sandstones and thence into shallow m arine 

Albian siltstones , and s h al e s which arc widespread over the arch complex and 

northe rn Interior Plains . 

SLIDE 11 LEFT = JURASSIC LITHOFACIES 

SLIDE 12 RIGHT = STRATIGRAPHIC INTERVAL 

on 
The Jurassic lithofac ies and paleogeography of the area are illustratedM 

h°p«rc... ?. 
!P'i1t 1#/ 

. The facies lq~end for all paleogeographic maps is the snme n.s 

(Fi9u .,. ~ +)~-rk. ne>' •tfers tM ~#' H"'ll'>~ are. "~/Wd' 
that shown on the correlation chart ~y Jurass ic time trans gression :t.cross 
~a/a~.$ /;r ~ ~mlerY-4~ ·. t?i«c n.kt/{iri /oo or ~lj. 
tile s helf initiated a per iod of rel a.Livcly continuous sedimentation that lasted until 

the e nd of the Albimi. Early Jurass ic black, marine s hales were depos ited over the 

site of Rom::mzof Uplift in a bnsin whose s hore line pro1nbly followe d the northe rn 

Dank of the Aklavik Arch Complex across the modern Mackenzie De lta . Sandstones 

com prised an eas tern ne:t.r-shorc facics which pass basi.nward into s hales in the 

northwestern Hicbarclson Mounta ins . 
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Following·:. brief period .of Joc:ll upHH along !he Aklavik i\rch Complex in 

ihc bic Early Jurassic, the sea ::i.g-ain adv:mccc.l iowarcls the cast and souLh . A 

sirait was formed <llono- !he a.xi· of the present Dave Lord I idge ci.nd co'mcctccl 

Mackenzie 13asin with the Kandik Basi·n. Three major ::\Iiclclle Jurassic cl:istic 

facies arc recognized, including mahtre quartz sandstones in northern Hiclrn.rdson 

Mountains , marine siltstones beneath i.\Iackenzie Dclb ancl black shales in the 

Blow River area. Carbonaceous debris, conglomerate and rclatin.l - immature 

samlsLones in the Vittrekwa Embaymcnt attest to a major rh·cr cstua -y in !hi;:; 

region. Sands fro:n this source were spread northerly by marine curr nts and 

deposited, perhaps as contouritcs over and around local arches such as Cache 

Creek Uplift. The marine siltstone facies represents rapid deposition upon a 

subsiding outer shelf marginal to ~ r rE~gion of deep water sh?Je accumulation. 

In Late Juras s ic time the eastern shoreline of l\fackenzie Basin transgressed 

eastward, Keel Strait widened and the Vittrekwa Embayment enlarged . The Old 

Crow Larnhna .. -:;, an eastward projection of the Brooks Range Geanticline, continued 

to expand . Bl ack shale, siltstone and quartz sandstone remained the dominant facies 

but their areal distribution shifted to the southwest to\vards Eagle Plain, and probably 

only thin marine sands accumulated beneath I\fackenz.ie Delta. Terrigenuus elastics 

continued to be delivered to Vittrekwa Embayment but also developed along the 

eastern shore of Keel Strait. A dominant northeasterly flowing current in lhe strait 

reworked the sands into offshore bars, re sulting i.n a 2, 000 foot stack of shallow

watcr sands near Porcupine Hiver . 
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M ?:::;,,.,..~( . //:) 
The Ncocornian palco~cography is showr1/. 

-----~-· ·-----~ ... 
~n Early Crctac.c ous tim e further shoaling- around the southern i arr·i.n of 

the Mackc1v. ic Das in resulted in widespread deposition of sandy sediments . Pro-

gracbtional clc lLaic wedges, cJevclopccl on the flank of the Aklav i k Arch and c:--tu11.dcd 

northwesterly into northern Hicharclson Mountains ~md Mad·cnzic Dclb. .Jccause 

of relatively s low subsidence of the platform area, cl.cHaic lohes were widespread 

and av1tlsion of main distributary systcrns developed many times . Altoug·h mere 

pale ontological dating is necessary , lithostraiigraphic evidence suggests that a 

depoccntcr in Early IIauterivian Lime was in Lbc region north of Inuvik, resulting 

in the gas -bearing Parsons sandstone. In ln.tc1:1 L IIauterivian time however, the 

depoccnter switched to the northern Yukon area, resulting in the accLm1L lation of 

quartz itic sands Lones and co~ 1 The transgressive sequence in the eaot delta. 

subsurface is prob ably its equivalent. During th.is time the southern shoreline 

gradually transgressed over northern Eagle Pfain and the flank of Lhe Aklavik Arch. 

The Old Crow Landmass expcP' ded and pushed the shoreline and nssociated near 

shore sediments towards the northeast. 

E xpansion of the Brooks Range Gen.nticline resulted in erosion of the 

Neocomian section along its positive leading edge, and the development of an 

adjacent forcdeep. L ate Hauterivian movements along the Yukon and Kaltag -

Rapid fault systems resulted in substantial contrasts in thickness and facies 

across these faults. These contrasts arc preserved beneath Barremian m a:c ine 

shales which in turn were involved in later dislocations during the mid-ApLian. 

In view of these observations it .hns been suggested that !:he Kaltag Fault in 1Uaska 
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was born in Early Cretaceous time. Lale IIautcrivi::m tectonic movf'm1Jnts also 

occHrrecl ::i.long portions of ihc Aklavik l\rch Complex , resulting in tnmcaLi.on oE 

ihe E;-irly Neocomian succession . 

In Anderson Plain a fht\'io - dcltaic succession developed adjacent to lhc 

flm1k of the Coppermine Arch . Lower dell a-plain coals, mudstones and point-bar 

s:P1c1sLones grade northweste rly into shallow marine sUtstones m1c1 shvlcs. The 

p aleo1opooTaphical and environmental eo1meciion represented by neritic sands 

b etween ihis reg·ion and l\Iackcnzie Delta is uncertain and is so indic ate d on ~~re /e> 

?; illustratesAptian paleogeography ancl J ithofacies . 

Fol.loving Late Hauter ivian uplift al ong the Aklavik Arch Complex , marine 

transgression resulted in widespread deposition of Darremi.an rnarl.ne sL le and 

siltstone which over step the older delta \vedge . By the end of this s t age the southern 

shor eline extended across most of Eagle Plain , howeve r, the western margin 

probably r emaine d stati c against the f hmk of the Brooks Ge anticli ne . The fo redeep 

axis became colinear with the depos it ional max imlh'n of the l ater Apt ian - Alb ian 

flys choid elastics. Along the s outhe;:i.s tern m argin of the b as in arenace ous sediments 

eoniinncd lo accumulate in the Vittreh.\va Embayment and Kugn1alli t Trough . 

During the Aptian, shoaling of the b as in acc ompanied by shoreline 

r egres s ion res ulted in the depos it ion of ne r itic sands . Shallow m arine sands tone s 

and siltstones of this unit occur widely thr oughout the nor!he rn Hieh ards on Mmmtains 

and shale -out towards the nor th and northeas t. The Aklavik Arch Complex again 

became pos itive and :tppc nrs to have influenced the di s tribttl ion of s e diments :11though 
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Late Aptinn erosion obscur ed ll1e original depositional rccorcl over paleotopographic 

highs . Coarse arcnitcs consisting of rnicroeongl omern.tcs ancl sandstones were 

cleposiicd by b raided sLreams in palcotopop;raphic Jows in the vicini.Ly of Atkinson 

Point ancl probably e l sewhere . The western margin of the basin was influc.nced by 

Aptian kctonic activity in the en.stern Drooks Hann-c, partly localized along lhe 

Kallag - Hapid Fault Zone. The relali vcly uplifted western block supplied lithic 

and carb onate detritus lo lhc aclj ~went trough which culrni11'1 tcd in AJ.bian ti.me with 

the development of the Aptian-Albian flyschoid Divis ion. 

In Anderson Plain Lale Aptian marine transgress ion lerminatecl dcltaic 

depos ition and thereafter shallow 1.o open marine conditions prevaikd until the 

close of the Early Cretaceous . 

illustrates the AJbian palcogcography and lithofacics . 

By Early Albian time the ilyschoid trough was well est::tblished above a 

structural depression created by the Rapid Fault Array . The trough was filled 

predominantly with marine shales but also included turbidites , the immature 

coarse elas tics 0£ which were derived from lhe western highlands . Strong axial 

b ottom currents prevented much sediment from reaching the eastern side of the 

trough where raised sub marine platforms became the site of precipitated phosphatic 

iron carbonates . Siltstone and shale were swept onto the subdued Aklavik Arch 

Complex beneath Tuktoyaktuk Penins ula . 

In mid-Albian time the D.yschoid trough hml been filled with up to 10, 000 

feet of sediments and U1e southern shoreline had transgressed over the cralon far 

to the south and southe as t. Little sedimentary r cord o[ rnid-Albian to mid-Upper 
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Cretaceous tim e exists in northernmost Yukon and Dis trict of ::\Iackcnzic. Lowe r 

Cretaceous sc(HmcnLaLion in the l\Iackcnzic Basin was lcrminalccl by epdro;jcny 

nntl the laLLcr stages of Cohunbian orogcnc s is, leaving only restricted n ::u:row inlets 

aml straits . 

is a fenc e diagram illustrating the uppermost 

0'7 ni>vrt:. r"/ 
Cretaceous and Tertiary stratigraphy along the profiles shownr· · · The 

b asic clements of this succession include thic.;, progracb.tional nuvio-deltaic 

wedge s constructed during e>p isodcs of marine rc~Tession over delta,(ront sandstones 

and siltstones and pro ·deltaic muds tones and shales . The l atter commonly developed 

durin!j Rtages of marine transgressions which clivi de the de lta complexes into 

m appn.blc units such as the l\Ioose Channel, Reindeer and Beaufort Formations. 

Depositionnl environments \\'ithin this succession, like those of the Neocomian 

delta complex , arc recognizable on the basis of internal sedimentary s t ructures 

and regional stratigraphic criteria. Bi.ostratigraphic studies of these units are often 

severely constrained by only locally correl ative assembl ages \\·hi.ch are commonly 

contaminated by derived a.ncl inverted c.;omponents . These and other vic issitudes 

have plague d micropaleontologists since Reindeer D-2 7 was drilled in 1966 . With 

this in mind we acknowledge that the relationships illustrate d arc r-; omewha t tentative, 

particularly b e tween the Re indeer , Ell ice and Taglu bore holes. 
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The Late Cretaceous JVI:1cs triclili an palcogt!Ography ;mcl l itlrofacics arc 

?7 ~~r~ / _-S-: 
S)10\V)1 011 - ~----·,..... 

In laLcsL Crcl::t.ccous time the Dcaufor L-1\faekcnzic B:rnin WilS the site of 

depos ition of a molnssoid, icrrigcnous cl:..t.stic wedge thaL reached G Lo 10, 000 feel 

in thi ckness in northern Yukon, and nbouL 1, 000 fee t beneath Tuktoyaktuk Peninsula. 

The Moo ::--e Channel delta compl ex is charactcriz 'cl by intcrton°·uing marine muclstones 

and iluvio- dellaic coarse elastics vith coals in the ax:inl portion of the b asin . 

Correlative strata to the cast incJude marine shales and muds tones. 

The regressive arenaceous wedge advanced bas inwan1 consequent upon 

rapid depos ition on a coastal plain lying adjacent io highlands to the west, rejuvenated 

by Larnmide tectonic movements. The coarser elastics arc texturally and 

mineralogically immature and paleocurrcnt dispersal trends suggest. clcpoccnters 

l ocate d beneath Yukon Coastal Pl ain and the distal encl of the modern Mackenzie 

Della . 

illustrates the Pale ogene lithofocies and paleogeography . 
'-·"""---...,.,_~,....... .............. ~ 

Followinh a b r ief inLcrval of mari.ne transgression in northern Yukon which 

was preceded by local uplift and eros ion al ong the Aklavik Arch Complex north of 

Inuvik, rapid regression and vigorous Larmnicle tectonism in source areas to the 

d 
west and south allowe d for the progradation of up to 5, 000 feet of the Tieindee r )Zclta 

c 
(omplex . Although seve ral regressional and transgrcss ional cycles .occnrccd , the 

net result of this phase was the seaward progradaiion of the delta wedge beyond the 
ohJ(CL (Ct. f,t!;(, 

limits of the earlier Moose Channel fl-jit'fn,(J}~/ · Beneath north-central Tuktoyakiuk 
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Pcnill sula, l ocal pre-Pnlcoe;cne ancl later uplift rcsnltccl in the development of an 

a<ltlitional lobe, the limits of which arc unknown . In the J\h1ckcnzie Delt:::i. :i.rea. this 

phase of delta development was termi1rnicc1 in tho Late Eocene \\hen widespren.cl 

m::u inc transgresuion advanced over the coastal pl ain . 

Consequent upon an episode of regional uplift and ero ion about the proxLmal 

rim of the basin, tho last phase of delta wedge development occurred during 

r/.Par~ /1 
Oli goc.:ene to Miocene time as shown onr - . This Neogene wedge, 

r epresented in part by the Beau.fort Formation is principally located be neath the 

distal end of the modern Mackenzie Delta and adjacent offshore . The latte r stages 

of thi s phase arc displayed as alluvial deposits on Ande1·son Plain from where 

distributary channels drc:cining Horton Pb~form transporLed the ir loads towards 

the northwest. 

The modern physiogr aphy of the J\Tackenzie Delta de 1eloped in l atest 

Tertiary to Re cent time when regional uplift of the craton caused the old Eocene 

Mackenzie River to incise its earlier depos its and deliver its suspended load to 

the Beaufort Sea via JVIackenzie and Kugmallit Bays . 

........................ ~ ........... ..-................ ..---........,, shows Lhe simplifie d geology of ihe region with 

on ~?«re ,,-? 
its associated leg-end shown. . The contours in the off shore area 

represent the free air anomaly fi eld . The bas ic structural clements as expressed 

by surface rcLtLionships include : 
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1. The Norlliurn Inte rior Plnlform, underlain by a homoclinnl s ucccss i.on 

of Protcro'.~oic, P :-ilco1,oic ~md Mcsozo·c cb~;1ics and carbonates; 

2. The Aklavil · Arch Com.plcx , r cprescnLcd by the Campbell <1ncl Caehc 

Creek Uplifts enclosing structue:t1ly and straligraphic:tlly clisc:orcbnt 

rocks of I) r otcrozoic anc.l Paleoz-.oic age; 

3. The Rapid Fault Array and younger structures di s locating Mesozoic 

elas tics in northern Hich:irdson Monntains ; 

4. The British and Barn Mow1tains; the former underlain by Precambrian 

rocks of the Ncroukpuk Formation ancl the l::ttter containing rocks of 

Paleozoic age; 

5. The Mackenzie Delta; and 

6. The Continental Marg-i.n . 

. shows a structure section extending from the 

southwest flank of the Romanzof Uplift to link up with Arcticquest seismic line 6 
(Fi?""'~ 1-u) 

in the Beaufort Sex The section is l ocated on the west side of the Rapid Fault 

Array, the westernmost component of which is defined as the continuation of the 

Kaltag Fault for purposes of discussion . The folded and faulted Neroukpuk Formation 

is shown to be disconformably overlain by l ate Paleozoic rocks and i.ntruded by 

Devonian or older granites . In northern Yukon the early l\'le sozoic cpicontinental 

sequence rests unconformably upon the Ncroukpuk which is bcl i.cvccl to lie clceply 

buried beneath Beaufort Shelf . In the offshore portion of the profi le structural 

<liscontiunitics are suggested by discontinuous roLatcd reflectors beneath the snh-

Late Cretaceous unconform ity . These discontinuities sugg-cs t sout11warcl dirccled 
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thrus t f:wlts wltl1in the J,ower Crctacf'ous and older succc~ssion that r esullcd from 

conlinenlal rcstructuri1w which began in Jurassic lime anc1 which accompanied 

r ight-latcr:tl movements along the Kaltag - R:ipit1 fault system c1Lir ing :Neocominn 

and Aptian time . Similar southwm·d cli rectc d ihru st faults h ave been mapped on 

J> . K· 
shore by }1/fJf Norris whose deLailccl sLrucLural stu lie. of northern Yukon h::we 

encourage cl th is intcrprchUon . /Following uplift, comprcssi on and erosion which 
se?q,.,,,.re cui7il11? 

,? - -r cfmltccl in the development of the Aptian-Alb ian flyschoicl ~t,.+r #~lfi the - .-· ,..,-
depression c reated by the Rapid Fault Array , the Upper Cretaceous rnola.s s oid 

succession was deposited/ It in 1urn suifered Lararnide deformation c oncurrently 

with folding , rotation and poss ibly reactivation of the earlier Columbia thrusts. 

In response to L aramide uplift and eros ion in western and southern source areas, 
5 

the Late Cretaceous and Tertiary fluvio-C.elia1c success io~progracled b as inward 

towards the edge of the continental margi.n . 

· is a restored pre -Late Aptian section across 

the TI::tpicl F ault Array i.n northe rn Yukon . The line of profile is s hown on the 
(Fipu ,-.e 6) 

geologic::tl. m ar/ The section has its datum on the Late Aptian unc onformity and 

shows tirnt major vertic al separation, in the or de r of G, 000 feet, occurred in Late 

Hauterivian and mid-Aptian time across the array . This faulting re s ul ted in the 

northward plunging trough into which the turbidites of the Apti.:rn-Albi an flyschoid 

division were depos ited . -r~ ,,,u~ ~r.s ,,,;, ~c.ef~6 0tn ~· aA>/k,,6'w"7 
s-/ruct:'"etre sec-60#.s ~ek ~ 

7,,f'e /fpe,,/nv~7'.f1tr-1 f:'/f 7=7urL"".s /~ 0;)01 

/ ?. 
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.1 is an EHTS ft 'I~ rf['f).'Wf/ photograph of the 

7'lp~rc: 2 J and t'& 
r egion tr :-i.vcrsed by the Hapid Faull Arr,ty. The profile line of.»'r6 y~~Jt;fi<L>fl~ Y.U1~ 

is shown for reference . The Kalt~g Fault nters on the south sicle of th0 Olcl Crow 

granites , lrVt Pl-ft).'tt; in the lowe r lefl hand conrr. From there the fa.ult turns 

nor th and splays into an array of vertical faults whose expression is seen as :-i. 

series of north-trending mountain lincm11ents ly ing to the cast of the southward 

curving struc:Lurcs of Lhc British and Barn Mountains . 

x-x I 

is f. structure sectio1Xalong the profile 

Oil JC??~ f"~ /°fr 
shown)}d )f/1,4r lfl!· It extends from the Campbell Uplift across the Mackenzie 

Delta thr ough the wells indicated and links up with Arcticquest Lines 1 and 5 in the 

offshore . In the Campbell Uplift, structurally ancl strati.gr aphically discordant 

P roterozoic and Phanerozoic r ocks are partitioned by a series of vertical faults 

which have had several periods of movement in response to deformations within 

the Aklavik Arch Complex . Subsurface correlations in the pre -Mesozoic succession 

are l argely based upon lithologic simil ar ity to surface expos ures in the region . 

P rec ise identifications and correlations wi thin this older success ion are fundamental 

to an understanding of the structural style and regional dyn::tm.ics of the area as this 

is a r egion where facies changes within the P roteroz::oic and Pale ozoic sequences 

may help to explain the l ocus of the Eskimo L akes Fault Zone where it transects 

the Arch. 

· Seaward , ac ross the Aklavik Arch Complex , the Mesozoic wedge thickens 

into Kugnu1lli.t Trough n.nd thence across the Cache Creek Uplift into th e JU chards 

Is land D.Ls in. This thickening is accomplishe cl by a numbe r of syn-tectonic fn.ults 
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of ihc Eskimo Lakes Faull /.one \\·hi ch :trc shown schcmalically without reference 

to Lhci.1' precise position; ~mc1 arc drawn Lo sho v rnullii;le rnovemc.;nts LhroLtp:h 

cliffcreLccs in stratigraphic separation on inc.Hviduct.1. faults. 

Wi thin the Hichards Isbnd Basin the Lower Cretaceous Aplian-r lhian 

flyschoid division is conceptually shown to be bro -en by a numbe r of faults of the 

offshore extension of the HRpid Fault Array. Within the structural depress ion 

c reated by the array , Late Cretaceous mol~issoid and TC'r li.ary iluYio-clcltaic 

success ions are more than 20 , 000 feel thick ancl are shown Lo be intruded by pro-

deltaic shale diapirs of l uto\-inetic origin . · Stratigraphic and structural relationships 

shown in the Richards Is l and Bas in are conceptual only and for desc ription of this 

are a we have relied upon written and oral presentations by l'donU Lerancl, Keith 

Sirrine , Imperial Oil geologists , and analogy wi th other areas . Not shown , but of 

substantial importance to petroleum explor::ttion are sedimentary growth faults 

.. 
whi.ch develope d at the dist.al ends of the prograding dcltaic sands . 

The Kaltag F ault is shown to have normal separation, however as has been 

suggested , right lateral movements also occurred . The tim e multiplicity of 

movement is not shown . In the offshore the presence of the fault is sugge sted hy 

the b asi.hal thickening of what \Ve interpret to be the Tertiary sequence above and 

across the fault in Arcticquest-. line 4 although the dotted line indicates the lowest 

level of interpre ted record. 

On the northwest side of the Kaltag Fault tbe Late Cretaceous and T ertiary 

success ion is thinner and is s hown to be intruded by tectono-kine tic c.liapirs thcit 

have r es ulted from a horizontally applied ma.'.:imw11 compressive stres8 upon Lowe r 

Cretaceous and older shale masses . This stress field is believed Lo he that which 
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fo)c1cc1 the Lale Crctaccons m.olassoid ·cction and underlying sub-Late Cretaceous 

unconform ity and thrusts, and which is rcbtecl to the right-lateral motion of the 

Kaltag - Hapid } :i.ult System. As such, the stress field originated externally to the 

strained oHshore succession as opposed to the lutokinelic diapir fi e ld of the Richards 

Island Basin where the illustrated _ptrain is intr insic to the nature of prog:raclational 

delta wedge development. 

is a structure section extending from the 
(Rpcut.. /i? 

Coppermine Arch to the southeast of the map are'f: across the Horton Platform to 

the Etf Horton River G-02 well and thence to link up with Arcticquest line 8 in the 

Beaufort Sea . The section shows l ower and m iddle Paleozoic elastics and carbonates 

and Mesozoic elastics extending northwestwards in an essentially platfon1.1 to 

homoclinal succession from the fl ank of the Copp8rmine Arch to the extrapob.ted 

and schematically represented Harrowby Bay Hi.gh, a part of the Aklavik Arch 

Complex . Across the high , the succession is broken by numerous faults which have 

undergone multiple movements and which have thickened the Lower Cretaceous 

succession as a r e s ult of syn-tectonic movements. A characteris tic feature of 

these faults is that in a seaward direction the faults reach progr essively highe r 

into the section, and as they were active during deposition the footwall ulocks 

probably acted as local sources of sediment to the a.djaccnt hanging walls . In the 

seaward·-most p~rt of the profile cons iderable uplift, erosion and downfaulting 

oc curred accounting for the seaward truncation of the Upper Cretaceous rocks 

beric:tth Lower Tcrti~ry scdirnents . The cause i :-; prob::ibly rc~latcd to block fault 
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movements on the Danh; of Lhc Cape D:1lhou sie High, ;i.nothcr component of Lhc 

Akl avi.k Arc:h Complex as defined by lhe 10 milgnl :.mornaly north of the Tuktoyaktuk 

(Fipeuc r'fl) 
Peninsul ~t 

The pelrolcmn potential of the Beau.fort-i\fackcnz ie Basin is here consi.dere cl 
iC7,?ure.. 2!.>

with respect to structural provinces or sub-provinces as shown on ...-
'l'?pexre. z~ 

............................. ..._. 

stm1marizes the geology of these regions as it applie s 

to some generalized concepts of petroleum occurrence and is Ill-I# coded in terms 

of the future prospects for additional hydrocarbon discoveries ; the code ranging 

/l 
from (>tp for excellent to 

£" 
@ ftW-Y/1-f>f, for nil. The r elative potentials are with reference to the status of the 

geoscience base that is available to the geosc:ientific community a s a whole and does 

~pare... 26 
not r ei1ect inform:t.ti on not s o avail abl e . The base is cl ass ifi e d a l the t op of~ q~~ 

for e ach colum n, r anging from good , through fair to p oor . 

In are a 6, which is the Anderson Pla in, petroleum pros pects in the M:esozoic 

succe s s ion ar e ptP#t '/-'¢"fl. confined to small s ub surface traps relate d to fault 

closures or pe rmeability b arrie r s owing to the breache d nature of the sequence 

over much of the r eg-ion. Within the lower and miclc1le Pale ozoic ho\vcve r , good 

combination trflps m ay occur on the fl ank of the Anderson Plain syncline , particularly 

in Franklin Bay where ge omorphic traps be neath unc on.forrn ities may cause 

accwnnl:l.Uons within porous Hume , Be ar Hock, J\Iount Kindle ancl Franklin Mountain 

carbonates . 
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In area ;, , lhc r egion landward o( Lhc conli ncnt.al margin, thick Crcl:t.ccous 

and 'Tertiary cbstics rcsnlting from erosion of the upliflccl margin snbscqncnt lo ·ca 

floor spreading away from an oceanic accretion ridge, may intcrfingcr with 

sediments of similar age :1.ncl lithology derived from the cralon . ll present, the se 

sediments niay be invo]vecl i.n numerous tr apping con(i c~·urations, and thus enhance 

the overall offshore potential. 

In northern Yukon, area 1, slructur:i.l deformation and widespread 

breaching- of potential source and reservoir rocks reduces the future potential of 

the area. Jurass ic and Cretaceous cpicontinental elastics may provide reservoirs 

on the flanks of the Cache Creek Uplift if pcrmcnbility barriers of one type or anoLher 

are present. 
(area..Z) 

Beneath the Tuktoyaktuk PcninsulX, hydrocarbon discoveries in epi-

conl:inental elas tics h ave been found in association with roll-over anti.cli.nes above 

faults of the E skimo Lakes F.ault Zone. The prospects for future cli. scovcries of 

thi.s type arc good. 

Within the lutokinetic diapir field of the Richards Is land Basin , area 3 , the 

hydrocarbon potential assoc iated with high pressure shales, growth and ru1ti thetic 

faults and facies fronts is well established. Because of the substantial terrigenous 

organic contribution to this area , the basin is expect.eel to be g as prone . Lower 

Cretaceous and older horizons in this area arc expected to be too deep to be 

cons idered as viable major contributors to the overall potenti al of the Richards 

Tsland Basin . 
(ar-e~ ~) 

The tec tono-kine tic diapir fic lcXi.s considered to have equally good 

prospects as the Richards Js la.nd D~sin. If anticlines , faults and di.apirs in this 

area arc indeed related to wrench tec tonics associated with the Kaltag-Hapid 
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Fault System, then such struclurcs, bci.ng dynamicrilly congruent, may have 

enorrn ous potential. Wilcox and others have recently alluded to the great potential 

of Cll echelon folds assoc bled with large scale wrench faults such as the Barisan 

Mountains Falllt of Sumatrn., the El Pilar Fault of Venezuela and Triniclacl and the 

San Andreas - San Gabriel Faults of Californi.a. Within this sar:.ie region Pruclhoe 

Bay productive equivalents mig-ht occur in structural culminations west of the pre 

Jurass ic overslep of the Shublik carbonates and Upper Paleozoic rocks . 
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