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1r.BSTRACT

Upper Cretaceous " xanquk " strata on Bylct Island have

been informally divided into t hree ne .... , lithologically

distinct formations: the Byam Martin Formation (mid to late

Campanian), the Sermilik Formation (late campanian to early

late Maastrichtian) and the Bylct Island Formation (late

campanian to late Maastrichtian) . These formations and

Tertiary formations (not studied herein), com prise the

Eclipse Group.

The Byam Martin Formation consists of muds t cne , sandy

sudscone and minor sandstone, and originated as basin plain

and turbidite deposits followed oy reereseIve marginal

marine deposits of deltaic? origin. The Byam Martin

Formation is conformably cvcrLa Ln by the Sermilik Formation

in the south and the Bylot Is land Formation in the north .

The Sermilik Formation represents a major late Cretaceous

regressive event, and is comprised of coarse-grained

sandstones that were shed from the ad jacent Byam Martin

Mountains. These sandstones are preserved as braid delta

a nd sUbmarine fan deposits . The Bylot Is land Formation

conformably overlies the Sermilik Formation, and is in part

a l a t e r a l equivalent to the Sermilik formation. The Bylot

Island Formation is comprised of mudstone and minor

sandstone, representing slope, basin plain and turbidite

deposits. Uppermost Bylot Island Forma tion strata

conformably overlie the Sermilik formation and represent a
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late Ma a s t r i c h t i a n transgress ion with in Eclipse Trough.

Thre e informa l pa l y nomor ph assemblage zones are

re c ogn ized in t he s e rocks: Gle ichen j i di t e s sp , c r , ~

ci rc in i d i t e s - Antu lspor jtes d jstaverrucosus (GA. ) zone , the

Poro si po llis~ - Mu ilapollenites~ (PA) zone

and the~~ -~~ (SP ) zone.

These zon es su ppo r t l ith os t ri!!l t i g ri!!lphic coere r a t. Lc ne between

so u t h coast and Twos nou t Creek sections . The GA zon e of mi d

to late Campa n i an ag e i s c ha racterized by t be occurrence of

late Cr e ta c e o us pa Iyncao r pns c a rpin i pit e s an c ipites ,~

~, and Po lyatri opollenites~. Its a ge is

i n pa r-t. based o n t he ove r ly i ng PA zone. The PA zo ne , o f

la t e campanian to mi d Maastrichtian age i s chara c t e ri ze d by

t he f i r st occurrence of s e ve r a l b i os t r a tig r aph i c a lly

impo r t a nt l a t e Cr etaceous palynomorphs . Diagnost ic spec i es

i nclude Ce r a tiop":is d iebe lii, Palaeoperid inium ko z lowsk ii ,

~ wyomin ge ns i s , tl.QQe hou s eia~ a nd Porosipo ll i s

~. The SP zo ne of l ate Maastrichtian ag e is

characterized by t he fi r s t occu rrence of~~ and

pi'lr aa l n i po l l e n j tas al t e rn j porus .

The s e po lle n fl ora s are silll ilar to other late Campanian

t o Ma a s t ric hti a n a s s e mbl ag es from Banks Is land , Horton River

a nd Police La Lan d , N.W.T • •
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CHAPTER 1 I NTRODUCTI ON

.L...l~ .inS! Obj ec tives

Exposures of Cr e t aceous and Ter t i a r y s t r a t a a r e r a re in

the e ast e r n Canadi an Ar c t ic (Mi a ll !'it~, 1980 ). ThuEI , a

th i ck sequence of Cretac e ou s and Tertiary stra ta pres erv ed

in Eclips e Tr ou gh , Bylot I sland (Fig ure 1. 1 ) c ontains

important evidence f or i nte rp r e t i ng the geologic hi story o f

the eastern Can adi a n Arctic . Th is study f ocu s e s on la te

Cretaceous "Ka nguk Format ion" s trat a o f Bylot I sla nd . The

research invo lve s t he ide ntif i c a t io n o f s t ratigraph ic un i ts ,

an interpreta t ion o f the i r depo s i t ional environmen t s , a nd

the use o f palynological data t o correla t e a nd' date t he s e

unit s .

l.......1~M9.~

Bylot Isl an d i s si tua t ed at the no rthe a s tern t i p of

Baffin Island in the Ncr' cnves u Territories ( figure 1. 1) , a nd

encompasses an a rea o f app roxima tel y 14 , 400 sq . km, The

stUdy a r e a lies on so uthwest Bylot I sland , where Cretac eous

and Tertiary strata are e xp osed with in t he Ecli ps e Tro ugh

(Figur e 1.1 ) .

Ca nad i an Ai r l i nes provided transportation north [ r om

Mo nt r ea l t o Pond In l et , on nea rby Baf fin I sland . By l ot

Is land i s uninhab i t ed ; t hus plans had t o be finalized and

sufficient supplies a cquired prior to departure f r o:n po nd

Inlet. The 4 man f ield party, Lnc Iud Lnq e qui pme nt, was



Figure 1.1 Regi onal Setting of Eclipse Trough ( a f t e r Kiall II
AL., 1990 ) . Inset shows location of Bylot I s l a nd
in the southe astern Canad ian Arctic .



transported across the sea ice on Eclipse Sound with a

komatik and skidoo (Figure 1.2). Ice conditions ver e

favourable for t h e tri~, although breakup occurred rapidly

in the days following. Helicopter support th ro ughout the

f ield season (July 6th - Augllst 6th , 1987) provided food,

supplies, camp moves, s upport during traverses a nd fina l

t ransport back to Pond Inlet .

.L..1 Weather Conditions

Weather conditions were monitored on a daily basis with

a comprehensive report being submitted to Polar Continental

Shelf Project (PCSP) at the culmination of t he field season.

Tempera t ur e s varied between - 1 ' C and 6 ' C, w£t~ h i gh

winds gusting continuously for days. Few s unny days we re

recorded ; overcast ccnd LtiI ons prevai led, with precipitation

being predominantly in the for.rn of fog and drizzle . Ear ly

Augus t saw colder conditions and light snowfall.

Fou r s tratigraphic sections along the southe rn shore of

aylot Island and on western ByLot; Island at Twos nout Creek

were measured for palynology and sedimentology (Figure 1.3) .

sections were generally ....ell e xpos ed , with l a t e r al facies

cha nges be ing un obscured by post depositional features such

as f aUl t i ng or slumping . Weathering of the exposur-es and

cryoturbation was responsible for the distortion of some



Figure 1.2 Traditional transportation methods used by local
Inuit provided initial access to the field area.
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Figure 1. J Location map of str"!:~igraphic sections .



structures.

Sedimento logy wa s ca r r i ed out noting l i t hology , bed

t h icknes s , cyclicity , co lor, gr a i n size , bed c ontacts ,

sedimentary s t r u ct ure s and f oss i l conten t . S eventeen

sandstones were co l lected and t hin sectioned for

petrography .

One hundr e d fi f t y pa l ynomo r p h samp les were co llected

and forty were processed . Samples were norma l ly collected

at 1 5 met re i n t e rva l s; where tighter c ontrol ....as ....arranted,

samples we re col le cted at 5 metre spac i ngs.

No s ys tem a tic search wa s conducted for v e r t ebr a t e o r

i nv e rteb r a t e rema ins. Dis c o ver i e s of vertebrates duri ng

rou tine me asur i ng and co llecting ....ere recorde d for proper

co l l ec t i o n and p re servation a t some la t er da t e . only small

i s o la t ed bo nes. bone fragme n t s , and teeth, i n danger of

dest ruction were co l l ected f or preservation. A small su i t e

of invertebrates was a l so collec ted f or id en t i f ic a tion and

preservation.

The earliest do cumented record of the g eological

his tory of Bylot Island was sub mitted in a r eport t o th e

Department of Ma ri ne and Fi s her ies, ott a....a , b y A.P . Low

(19 0 6), a geolog ist with D. G. S. Nept un e . He reported tha t

the northern a nd eastern coasts of Byl o t Is l a nd app e a red to

be wholly formed of crystalline rocks .



The f irs t extens i ve geologica l study of the coas t of

Bylot Island was administered a nd r e corded by captai n J.E.

Bernier ( 19 10 ) o f the D. G.S . Ar ctic . During r ou t i ne

pr o s pecting at Ca nada Point o n Bylot I sland (Figure 1. 3),

Ber n ier's s e cond o f ficer, R.S. Ja n e s , noted a s imilar i t y

between these r oc k fo rmat i ons a nd t hose obs erved a t the

Sa l mo n River coa l de po s i t , n e ar Po nd Inle t (No r t h Ba f f in

Isl a nd). Fur t he r i nv e s t i ga t i o ns at this loca l ity un c o ve r-ed

fo ss ilized t r ee s a nd b uds . An extens i ve coa l seam wa s also

disc o ve red, t hus co nfirming t h e re l ationship wi t h t he Sa l mo n

Ri ve r coal beds .

The fi rst systematic qe o Loq Lcra j, i nv e s tiga t i on o f t he

en t i r e i sland was ca rried ou t by the Geolog i c a l Survey of

Can a d a in 1968 (Jackson, 1969) . The projec t r esulted in the

pUblicat i o n of tw o reports , each with a geological ma p a t a

1:250,000 s ca l e . The first .....a s by Jackson a nd Davidson

(1975) f or the area nort h of 73 ' l a titude, t he other, by

Jackson n$!L., ( 1975), desc r ibed t he southe r n ha lf of Byl ot

Is l a nd a n d nor t he r n Baffin I sla nd .

Jacks on and Davi dson (1 9 7 5) introduced the epi the t

Eclipse Gr oup fo r a t least 1067 metres o f crecececus ­

Te r t i ary sed iments on By lot Is l and. Sed iments with i n t he

gro u p were d i vi ded i n t o fou r map un its (T ab le 1.1) .

Pa l ynolo g y by w. s . Hopki ns and D. C. McGrego r (Jackson and

Dav idson , 1975 ) i ndi c a t ed a n ear l y cretaceous t o Eoc ene ag e .



TABLE 1. 1

Map un i t s of Jackson a nd Dav idson (1975)

GR OUP

ECLIPSE GROUP

,-tAP UNIT LI THOLOGY

Fissile sh ale,

mudstone, s i l t stone

Arkosic sands ton e ,

siltstone ,

c oal

Sub greywac ke,

quartzwacke ,

mudstone , siltstone

Orthoquartz i t e ,

arkos ic sandstone,

coal



These strata vere examined by B. Clarke of S hell Oil

Company i n 1973 . Clarke Lin Jackson II AL., 197 5 ) indicated

t he Eclipse Group may be much t hicker t han originally

thought, possibly 1 8 30 metres thick . and t hat the section

may thin westward . A suite of samples fro m the Ec l i ps e

Group submitted to Aquitaine Company of Canada Ltd . fo r

hydroca rbon studies (J ac k s on tt ~. 1975) . sho .....ed that t he

organic matter was i ncapable of s ourcing viable quantities

of hydrocarbons .

Cretaceous - Tertiary strata were i nv e s tiga t e d by Mial l

n lli . ( 1980). From sedimentology and palynology . Hiall gj;

E.l...... . (198 0) revised the map uni ts established by Jackson and

Dav idson (1975) and Jackson n AL" (1975). Miall g,t £!.L. ,

( 1 980) recognized three format ions: Ha sse l - Early

Cr e t ace o u s : Kanguk - Lat e Cretaceous; Eureka Sound -

T C! r t i a r y (Ta b l e 1.2) , (Figure 1 .4 ) . These formations

wi des pr e a d th roughout the Arctic Is lands (Miall ~ ith ,

1980). I n reclassifying the Cretaceous - Tertiary

s tratig r aphy, Miall fi .5!..l....., (1980) dropped the t e rn sc i Ipse

Group. Mi all (1986) redefined the Eureka Sound Formation as

a group . combining the Tel and Te2 members into the Moun t

Lawson Formation, and the Te' and Te4 members into the Moi:ka

Fiord Fo rmat i o n .

Ioannides (198 6 ) used dinoflagellate cysts to provide a

more concise age ass ignment, ( late cenpenten to

Maastricht ian) for t he Kanguk Formation an d (la te



1 0

Table 1. 2

Map un its of Bylot Is land

(uni ts mapped by Ni all !it Al...:.. 1980)

Map Unit Fo r mat i o n Thick ness (10) Li t hol o g y

-re' 20 0 + mudstone , minor
sands t on e

're ' 137 0+ i mmature sandstone ,
mino r s il t s tone,
mudstone

Eureka Sound
Te ' 80 - 5 00+ muds tone , j arosi te ,

mi nor s ands t on e

-re' 0- 2 00+ glauconitic
s ands t one

Kk'

Ka ng uk

Kk'

0-54 0

560-590

immature sandstone,
mi nor siltstone,
mudstone

mudstone

Kh Hassel 10 -120 sandstone, mi nor
mudstone
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Fiqure 1 .4 Cretaceous - Tertiary geology o f sout hwes t Byl ot
I s l and (a f t e r Mi al l !It ~, 19 8 0 ).
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Maastricht ian to Paleocene) fo r the Eur eka Sound Group . The

study suggested t h a t rev isions to the current stratigraphy

are necessary.

l......§ Ge o l og i c~

Eclipse Trough i s one of a series of fault-controlled

basins i n th e Worth Baffin Rift Zone ( Mial l §.t.a.l....... 19 8 0 )

(Pfqur-e 1.5) . Extensiona l deformatio n propagated.

northwestward al ong pre-existing structura l trends inherited

from the Pr e c a mb r i a n crystalline easement (Kerr, 1980 ) .

Approximate ly 1200 metres of Upper Cretaceous strata were

deposited in response to fa Ulting and extensiona l

deformation during the Eu rekan Rifting Episode (Kerr, 19BO).

The Eureka n Rifting Episode occurred with the

compressional deformat ion eve nt (EUr e k an orogeny) , which

affected the Sverdrup Basin s evera l h undred kilometr'!s to

the northwest (Tho r s t ei ns s on and Toze r, 19 7 0 ) . Both events,

collectively kn own a s the Eurekan Deformat i on , affected the

Canadian Arctic in the late Cretaceous (Kerr, 1980 ) .

S tructural and stratigraphic evidence also indicates that a

physical barrier (Arctic Platform) separa t ed the Sve r drup

Bas in and Eclipse Trough (Heneley.i..t. -'\L.., 19 751 Balkw11 1 ,

19 781 Kerr, 1 9 80 a nd Mia11, 1986), (Figure 1.6 ) .

Prior to and during the onset of the Eu reka n

De [ormation, marine sed iments were t hought to be

accumulating in a widespread s hallow sea t hat covered much
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lANOC"'STE~ SOUND

Fiqur e 1 . 5 Dominant str uctura l tre nds of Nor the rn Baftin
Island a nd Bylo t I s land , inherited from nort hwe s t
t rending structu res i n Pr ec a mbr i an crys t a ll i ne
base ment (afte r J ack son an d I ann el l i , 19 8 1) .
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of t h e Arctic during t h e late Cretaceous (Kerr, 1980: Miall

g 2L., 1 9 80) . The resultant sedimenta ry package h a s co me

to be known as t h e .'anguk Formation (Souther, 1963: Kerr,

198 0: Mi all i.t U., 1980).

The Kanguk Format ion (Souther, 1963) was initially

named for a 364 m thick mar ine suc ces s i o n of grey shale , i n

pa rt silty, ....ith mino r amounts of sandstone, bentonitic

sha le and tUffaceous beds. Souther (1963 ) designated the

type locality with in the Sverdrup B..sin as the Kanguk

Peninsula , Axel Heiberg Island. Kdnguk equivalent strata

have been r ecog n i zed elsewhere within t h e Sverdrup Basi n on

Ellef Ringnes Island (Grenier, 1963 ; Stott, 1 9 69 ) , Lcuqh eed

Island (Balkw!!1 tl. .al..... 1982 ). Amund Ri ngnes Island

(Ba l kWil l , 1983), with in the Banks Basin on .Banks Island

(Jutard and Plauchut . 19 73~ Mial l. 1975; Miall, 1979) and

within t h e Ecl ipse Trough on Bylot 1s1a nd (Miall ~ .u.... .
1980) .

On Lo ughe e d Island. Ba lkwil l gt u..... , ( 1982) assigned

200 metres of intercalated black , coaly, pyri tic shale and

tine-grained bur! carbonaceous sandstone to the Kanguk

Formation. Balkwill II aL., (19 8 2) ' no ted that strata of

Lougheed Island differed litholog ically when compared to

Kanguk s t rata in th e t ype l oca l ity and its immedia te

vicinity (Le , Amund Ringnes Island an d Ellef Ringnes

I slan d) . Nevertheless. due to un de r l y ing and over lying

r e l a t i on s h i ps w i t h assumed Hassel and E;ureka Sound For-mat ion
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strata, the rocks were assigned to the Kanguk Formation .

On Banks Island, 1000 km southwest of the type section,

beds assigned to the Kanguk Formation have been divided into

two members (Jutard and Plauchut, 1973) : (1) a lower

bituminous member, cons isting ot black bituminous shale,

c oa l and carbonaceous s hale; (2) and an upper shale member,

cons isting mainly of light grey shale, minor sandstone and

rare j arosite l a ye r s . Miall (H79) f u r t he r s ubdivided the

Kanguk Fo r ma tio n o n Banks Island into f ive members: a lower

bitum inous member: a l ower silty shaltl; a l owe r sand ; a

silty shale; and an upper sand member .

The structural sett ing ot the Banks Basin is similar to

tha t for Ec lipse Trough. The area underwent extensional

deformation , contrast ing in structural style with that of

the Sve rdrup Bas i n (Eur e ka n Orog~_ :y). The Banks Basin was

s i milarly separated from the Sverdrup Basin by pa rt of the

Sverdrup Rim (Storkerson Uplift ) (Meneley !!it ~, 1975) and

pa rt of the Prince Patrick Uplift (Cape Crozier Ant icline)

(Miall , 19 79). Petrographic evidence indicates t hat

s andstones within the Banks Basin were der ived l oc a lly from

the nearby Storkerson Uplift and the Cape Crozier Anticline ,

with the shale being derived from adjacent loW- lying l a nd

areas (Miall, 1979).

Upper Cretaceous rocks on By10t Island are very

d istinctive . They consist o f up to 100 metres of grey

lithified mudstone and muddy sandstone , 450 metres o f b lack
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unconso lidated silty muds tone with randomly distribu ted

sandstone beds and a 54 o metre package of very coarse­

grained marine sandstone . Petrographi c evidence (Ch apter 3)

strongly suggests a l oc al s e d i me n t source . The r ocks a r e

clearly disti nct from strata identif ied as Kanguk Formation

e lsewhe re in the arct i c .

Fr om comparisons i n the l i t e r a t u r e , i t is evident that

several l ithofac ies varia tions exist be tween "Ranguk

formation" s t r ata o f the Sverdrup Basin, Banks Basin a nd

Eclipse Trough . As r equired by the North American

St r at i g r aph i c Code, a f orm ation should be based strictly on

description . There f ore , f r om de scriptions, Uppe r Cretaceou s

" Ra ng uk t o rma tlon" stra ta wi thin the Ecl ipse Trou gh, t h e

Sverd r up Basin an d the Ban ks Basin co mpr i se s eve ra l dist i nct

litholog i cal a nd mappab l e format ion rank units .

I n add i t ion t o the li thostratigraph i c e vide nc e ,

structural and s t r atigr aphic evidence s uggests that "Kanguk"

strata i n the Eclipse Trou gh were affected by d ifferent

tectonic reg i mes and a re from dif ferent prov e nance than that

for rocks of the Sverdrup Basin (Me ne l ey gt li....., 19 7 5;

Balkwill , 19781 Kerr , 1980 ; a nd MialI §.!;;~, 19 8 0 ) .

To assign l a t e Cretaceous s trata of Bylot Is land to the

" Kanguk format ion " of t h e Sverdrup bas in would clearly be in

violation of the North American St r a t i gr aphic Cod e (Ar tic l e

22a ) . In keeping wi th this co de, l a t e Cre taceous " Ka ng uk

formation " strata on By l ot Island will be revised.
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CHAPTER 2 STRATIGR1I.PHY

.L....1 Introduction

From arguments presented in the preceding sect ion , and

in keeping with t he North American Code on Stratigraphic

Nomenclature, late Cretaceous strata on Byl ot Island have

been informally d iv ided in to t hr ee new and lithol og i call y

distinct formations. The epithet "Eclipse Gr oup" o f Jackson

tl li..... (1975) is herein reinstated . It i s comprised of

three cretaceous formations, herein named: the 8yam Martin

Formation , the Sermilik Formation, t he Bylot Island

Formation and Tertia ry formations na med and discussed by

Waterfield [pe r-s ona l, communication, 1989).

~ I!.Yl!.I!! f:!Ar.t.1n .E2l:!!!..a.ti2

Definition , Distribu tion an d Thickness

The Byam Martin Formation (named after t he adjacent

8yam Martin Mountains) is the l owe st stratigraphic unit

examined in this study . It consists of grey , well lithified

mudstone; thin sandstone beds c omprise less than 1% of the

formation. The th ickness at its t ype section at 'rwcsnout;

Creek is 105 metres (Section A, Appendix Al ; Figures ;:.1,

2 .2) . no othe r complete sections wer e measu red. Ta lus and

frost hea ve indicate that t he form ation extends sout h a long

the front of the Byam Martin Mountains to the Sermilik

Clacier , one poorly exposed section in an outcrop near the

Sel':'milik Glacier is 12 met res thiCk (Sec t ion e,
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Figure 2 . 1 Type Section of the Byam Ma r t i n Formation.

Figure 2 .2 Byam Martin Formation a t Twos no ut Creek. Close up
of Type Section (la r gest interval of staff is 0.5
metres) •
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Appendix A2).

Syn onym s

The Byam Martin Formation i ncludes t he l owe r 100 metres

of the Kang uk Formation (KK 1 au ds ccne member) of Mia11 II

!1!..L.., (1980) at Twosnout Creek . It is a l s o equivalent to the

entire Kanguk Forma t i on ( KK' muds tone member) exposed on the

south coast of Bylot Is land.

Cont ac ts

At the type locality, the Byam Martin Formation

un conformably overlies 14 .5 metres of a basal sandstone ,

identified Ci a M1a11 i.t s..L., 1980) a s Hassel Formation

strata . Contact with the overlying Bylot Island Formation

is gradational over several metres: the contact between

these formations is placed on the uppe r contact of the last

occurrence of lithified g r e y mudstone.

Poorly exposed strata of interbedded sandstone a nd

muddy sandstone a long the south c oas t suggest a transitional

and prObable conformable relationship with t h e overlying

Sermilik Formation . The basal contact i s no t exposed in

this area .

Lithology

The formation consists of we ll l ithifi e d grey

(occasionally grey-black t .o red) muds tone with r are ,

centimetre to decimetre thick beds of med ium -graine d , White,
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weakly li t h ifiE)d s ubarkosic s a nd s t o ne. Sa ndstone beds are

l ate r ally co nt i nuo us fo r several tens of metres and

frequently co ntain mud s tone rip-up-c l asts . Other

sedimenta ry f eatu r es include sandstone dykes and fl a me

structures. Bi oturbation i s sp oradic (1-5t - based on

c l assif i c ation by Reineck and Si ng h , 197 3) . Burrows are

horizontal and very small (1 -2mm wi de ) ; t hey r esemble

~ (P late 1 , Figu r e 1) .

I mmed i a te l y west o f the Sermilik g lac ier , a 12 metre

s e c t i on outcrops ad jacent t o the Bya m Ma r t in Mount ains. The

sediments, wh e re e xpo sed i n s ection, c onsist of poo r l y

l ith if i ed, i nte rbedded, ve ry fine- t o f ine - g rained white

sandstone and b rown muddy sa ndstone , an d lesse r coa rser

sands. Abundant , g rey, l ith ified mudstone fragments are

scat ter e d abou t t h i s hills ide as fros t he av e , bu t nowhe r-e

a r e t hey ex posed in section . Se d i ment a r y st ru cture s are

e xclusively burrows 1 these v e r t ica l s hafts (P late 1,

Figure 2) a re c onfined to the mud dier brown s ubs t r a t e. Th e

section i s only weakl y bio t u r ba t e d (5 - 30\:) , wi th bu rrows

being i n filled by coarse r s and .

Petrolog y

Sandstones f r om the Byam Mart in Format ion straddl e the

bo und a ry be t ween t he s ubarkc se and qu a r t za r e n i te f ields

(Figure 2 .31 Appen d ix 8" Bz, ~). Orthoclase a nd ande s ine

are the dominant fe l d sp ar t ypes . Host fe ldspars are c lea r
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and una ltered. Howev er, two s pec i f ic alteration types are

recognized i n t h e a l t e red feldspars . An alterat ion

assemblage of ca lcite a nd epidote is recognized a s r epla c i ng

some plagiocla se g ra in s, while sericite i s noted a s

r ep l a c ing the alkali gra ins . Heavy minerals i dentifi ed i n

t h in section in clude ep idote and rutile . The adj acent Byam

Mar t in Mounta i ns provide an obvious s ource of detritus .

Clay matri x compose s l ess than 5\ of the total rock

vol ume . Gra i ns a re r oun ded t o well r ounded, and mode ra t e ly

t o well s or ted .

• qe

Pa lynomorph ana Iy s La (se e Cha pt e r 3) s ugge s t s a mid dl e

to l ate Campanian a ge f or t he Bya m Martin Fo rma tion . This

ag e ass i gnme nt is based pr imarily on t he a bsenc e of

c ha r a c t e rist ic ea r ly Ma a strich ti a n a ssembl a ges o f

~, an d Pillaeoperidj njum, an d t he conformab l e

nature o f the fo rma tion with the ove r l yi ng e a r l y

Maastrichtian stra ta .

Angiospe rms recovered f rom t he Byam Mart in Format ion

inc l Uded such gener a a s Cllrpi n i pltes pseudopl icapoll i s a nd

polyatriopol lenite s .

1.....l Se rmilik Formation

Detini tion, Dis t r ibut i on and Thick ness

The sermili k Formation ( na med a fter the ad jacent
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Senni lik Ghcie r ) conformabl y ov erl ies the Byam Hartin

Formati on . It i s named after the Sennilik glac i er , where

the type s c c ti o n occu rs (S ect i on B, App endix A2), and i s

ex c e ptiona lly well e xposed (Figure 2 .4) . It is comprised of

three lithotypes : a un it o f wea kly I lthif ied, ca lcareou s ,

buf f co l o red, ve ry c oa r s e - gr a i ned sandstone 1 a green to buff

u nco nso l i d ated , c oa r se-grained sandstone uni t ; and a grey ,

coars e -graine d to conglome r atic un i t . The th i ck ness of the

Se rmi lik Fonn a t ion a t .l.. l s t ype s ection i s 472 metres .

It also ou t cro ps at Twos no u t Cree k I lent i c ulat>

sandstone t ongue s of the Serm il i k Formation (Lit hotype 3)

measur ing b e t " een 17 an d 40 me t r e s i n t h i ck ness, occur

withi n t he Bylot Is l and Format ion (Figure :2.5 ) . A reference

s e c t i on i s herein i nc l Ude d to demon s trate Lithotyp e 3

c harac t e r i s t ics (Section C, Appendix A3) .

Synonyms

At its type section , t he Sennilik Format ion is

e qu iv a len t to the KK2 s a nds t one member of the Kanguk

Fo rmat i on o f Mia ll II u...., ( 1980) . At Twosnout Creek , the

Sermilik Forma t ion i s a series o f t ongues in the Bylot

Is l and Format ion . The se sandstone tongues were not

ment i oned in Mi a ll ll .aL.., ( 1980) . They were r ecognized by

Jack.son an d Dav idson (l975) , and incorporated into t he i r

Unit K of the Eclipse Gro up .
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Figure 2.4 Type Section of the Sermilik Formation. Note the
stacked channels at the center of the photo . Each
channel is approximately 10 metres thick .

Figure 2.5 Sernlilik Formation: Lithotype 3. Note the
interfingering ....ith Bylot Island Formation strata.
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Contacts

The contact of the sennilik Form ation wi t h the

underlying Byam Martin Formation is not exposed . A river

va lley separates Byam Martin strata from t he Sermi lik

Forma tio n s trata; nevertheless , a confonnable contact i s

i n fe rre d wi th in t h e stratigraphic succession . The basal

contact is p laced at t he po i nt whe re the f irst coarse­

g r a i ned sandstone bed is observed . The upper contact with

t he overl yi ng Byl ot I s l and Formation is conformable and

g r ada t ional ov e r 10 me t r e s , where coarse-grained s a nds t o ne s

of t he Se r milik Fo rmati on be come fine r grained and

i n t e r be d de d wi th mudst ones of the Bylot Is land Formation .

The con t act is arbitrarily p laced at the point where the

a ve rage thickness o f muds tone beds exceeds the thickness o f

sa ndstone beds .

At Twos nout Creek, l ent i cu l ar s a ndst o ne pods are

enveloped by Bylot Island Formation mudstone . These tongues

suggest the sermilik Forma t ion is i n part laterally

equ i val e nt with the Bylot I s l an d Format ion .

Lithology

The basal unit ( Li t ho t y pe 1 ) is composed of 316 metres

of we ll-s ort e d , buff to l e s s commonly g rey, medium- t o very

c c a r'se -rqra i ne d pebb 1y, s uba r xc e Lc sandstone.

Beds are lentiCUlar, with a maximum wi d t h of 200

metres . Th ickness varies from dec imet re to metre-thick
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un its , wi t h some individual beds reaching a maximum of ten

metres (Figure 2 .4 ) . Contac t s ar e a lwa ys sc ou red. Some a re

i ncised up to ) metres in to underl y ing s t ra ta. The

cha nne led base s con ta in rip-up-clasts , woody debris and well

rounded pebbles or cobbles ( Fi gure 2.6) . Sediment grai n

size almost a lways de c reases upwards t o a medi um-gra ined,

occas i ona l ly b i o t u r ba t ed sandstone . Cha nnels commonly erode

previously d epos i t ed channel -rill to pr od uce a ee ri es of

s tacked or multi -story sands whlch preserve only tbc coarse

port ion of t he channel se qu ence.

Poo r t o we ll -defined p l.:mar- t a b u l ar and planar­

t ange nt i al cross-stratification i s preserved in cha nnel

sands tone bodies . Se t s average 10 centimetres i n th icknes s ,

the maximum set thickness i s ) 0 cent imetres. Cosets ave rage

one metre . However, one coset measured i n the south c oa s t

(s e c t i on a, Figure " .7) i s 16 metres t h i c k . Cross-bedd ing

is unimodal; Miall §t lli . (198 0 ) fou nd a pa leocurrent

azimuth o f 292 ' .

Other sedimentary structures in cha nnel de posits

i nc l ude poorly defined trough c ro s s -stratif i cation averaging

15 c entimetres in t h i c knes s an d 50 centimetres in length .

Packa ges o f channelized beds exhibit fi ning and coarsening

cycles ove r several metres . Diage ne tic featu res evident

i nclude di s c ont i nuous centimetre to decimetre be ds o f round

to p l aty calc ite cemented con cret i on s . Inter-cha nnel strata

c onsis t o f fining-upwards, decime tre t h i c k beds of me d i um-
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Figure 2.6 Cha nnel cu t -and-fi ll i n Li t hotype 1.

Figure 2 .7 Sermilik Formation: Lithotype 1. Planar
crossbedding with unimodal orientation.
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grained argi llaceous sandstones . Lat e ra l tracing i ndica tes

b~ds thin and fine ou t ward s from t he channe l margin. So me

g roups of stacked sandstone a eds exhibit reactivat i on

surfaces . Overal l coarse ning upward s e qu en ces a re a co mmon

feature . Loca lly, ripple cross-stratification is preserved,

bu t is ra re.

Ma rine macrofossil del: ri s is uncommon , on l y scat.t.ered

pelecypod fragments we r e recovered, al though , palynolog i c al

e vidence indicates an abu nd ance of wel l preserved, late

Cretaceous dinoflagell a tes .

A 1 56 net.z-e thick u n Lt; (Lithotype 2) of g reen to buff ,

weakly co nsolidated, subarkosic sandstone d i r ectl y ove r lie s

the lower buff un it. Beds from Lithotype 1 are gr a dat i o nal

with be ds of Li t h otype 2.

Beds o f Lithotype 2 are domi nantly l e nt i c Ul a r , with

wi d t hs ave raging between 10 and 20 metres . Dec i me t r e th i c k

units within beds are usual, though metre size bed s are also

p resent . Channe l ized bases frequent ly co ntain rip-up c lasts

with we l l r ound e d pebbles , cobbles, or boulde rs, and fine­

upwards to a ccerse-qre I nee and muddy t op . Channe ls a re

commonl y stacked , and exh ibit coarsening- and fining - cy cles

as in Lithotype 1.

Beds t r an s it i ona l wi t h the aylot I s l and Fo rmat i on exe

f iner -grained, a nd a r e l i t h if i e d . Here , c ha nnelized

sandstones exhibit a va r ie t y of sedimentary structures s uch

as angUlar rip-up -clasts , poor ly defined t rough cross-
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be dd ing, climbing r i pple cross-laminations, para l l el ­

l a . i nat ions and large , round , metre size, c a r bonate ce ment ed

concre tions ( Figure 2.8 ).

Cen t iJae tre to dec ime t re beds of ! l ne- t o llled iulI-

g rai ne d, para l l e l bedded, .llddy sa ndstone r e present i n ter ­

channe l areas. A varie t y of trace fo ssils, whi ch incl u de

piplocraterioo.~, and Tha l a s si no idg s , have been

iden t i f i ed ( Pl a t e I , Fi g u r e J ) . Hari ne ma c rofos sil de b ris

is a bun dant an d diverse ; foss ils i nc l ude bivalves ,

gast r o p ods, mar-I ne repti l e ve r t e b r ae (Plat e 1, Figure 4),

and s h ark tee th (P late 1, Fi gu r e 5).

Lithot y pe J sed i me n t s are c ompr i s ed o f l en t i l s of grey ,

coarse-grained pebbly a nd conql ol"erati c , lithi c: e u ear x eser

a nd occur wi t h i n t h e By l c t Island Form a t i o n a t Two sno u t

Cr ee k. The s e l en t i ls a re off shore extens ions of t he

Senil i k f orm a t i on . Beds are l e nticu la r; averaging be tween

5 an d 20 ee t t-ee in wid t h and a r e preserved as de cimet re to

metre th i ck un its.

Li thotype J i s ch a r a c t er ized by a po lymodal . mat rix

suppor ted, pe bb l e t o boulde r c o nglom e rate wh i ch fi nes

upwards. Clasts a re sub- a ngul a r to rounded. Th e avera g e

s i ze is 40 ce ntime tres a nd the maximum size is 80

cent i me t r es. The c res t.s are Composed of granitic,

me t amorphi c and i ntraform a tiona l r ock fragments . coarsely

crystalline b i va l v e debris i s pres erved in some

int r a forJIat iona l c lasts. Sed im en t a ry s tructures include
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Figure 2.6 Cha nnel cu t -and-f il l i n Li t hotype 1.

Figure 2 .7 Sermilik Formation: Lithotype 1. Planar
crossbedding with unimodal orientation.
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nor ma l to revers e g r ading, trough cross - strati ficat ion,

pa r a l lel laminat ions, f lame s t ru ctures and conto r t ed beds .

fossil invertebrates also oc c u r a s scatterert debris and

coquina of abraded biva lves, gast ropods , echino ids, and

scaphopods in sands t one beds.

Petrology

sands t .cnes from Lithotypes 1 and 2 o f t he Sermi l ik

For-mation fall clearly withi n t he subarkose fie ld (F i gure

2.3) . while sandstones f r om Lithotype 3 a t 'rv cencut Cr e ek

fall within the lithic suba r kose fi eld. Feldspars are

una ltered: the dominant types are o rthoc lase and and esine .

Quartz grains a r e dominantly u ns t r a i ned and monocrystall ine .

The dominant rock fragmont recogni zed is a quartz rich

plutonic rock. Other recogn izable r ock f ragme n ts include

non - Eol i a t e d metamorphic clasts and sedimentary clasts .

Heavy minerals inc lude bioti te, garnet, tourmal i ne and

pyroxene .

OUring ro ut ine measudng and s ampling, pebbles a nd

cobbles were visually e xami ned Eor gross compos ition .

Plutonic pebbles are the most common. These are fo l lowed by

meta mor phic pebbles or ccbb.l e s of my l onitic and gne i ssic

origin. Sedimentary and vo lcanic pebbles were ...~ re ly

observed .

porosity in li t h i fi ed samples (Apper.dix Bd i s

consistently less than 5\ . So me sands tone beds are c emented
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with calcite , which may c omprise up to 30\ of th e t ot a l r oc k

voauee , Cl ay matrix accounts f or l es s than 1 \ of t he total

r ock vo l ume. Both sorti ng and r o undne s s a r e hi ghly

va riabl e : gra ins r an g e from poo r to well - sorted a nd sub -

angula r t o we l l-roun d ed.

The angul ar ity and f reshness of t he plut onic r ock

f ragments cl e a r ly s u g ges t s a first-cy cle or1gi n. Unnamed

and undivided Archean- 1.phebian p l ut on i c r oc k s of the Bya m

Ha r tin Hi gh are lin o bv ious loca lized detri ta l sou r ce . Th e

presence -cr s e d imentar y pebbles , vol c a nic p e bbles , and

accessory lRinerals ( py rox e ne) s u gges ts tha t t he s andstones

were in pa rt derived from r ocks o f t h e Mary Rive r Group ,

a d jacen t t ile Se nilik Gla cier .

Aq.

Th e age o f the Se nal lik Fo rmatio n is d es ig na ted by both

ma c r ofossil a nd Ili c r o tos s i l ev idence . The recov ery of a

dinos au r t oe bone (Hadrosaur) ( P late 1, Fi gure 6 ) nea r the

base of t he fo~ati on (Li t hot yp e 1) cons t ra i ns the age ,

Had ros a u rs liv ed ee c veen 65 and 15 mi ll io n y ear s ago

(R ussel l , pe r so nal c ce nun Iceetcn, 1987). On e biva lve

r e c overe d from Li t hot ype 3 at Twosno ut Cr e e k ....as i dent i tied

a s~ s p . by J . Haggart of t he Ge ologica l Su rvey o f

c e neee , This particula r biva lve is r e s t ricted to t he l a t e

Cretac eous (ceeceen r en to Haas tricht i lln) of North Amer i ca ,

Japan, a nd Ma dagas c a r (Co x i1 iil...... 19 69 ) . Fr olll p alynology ,
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the age o f t he Se nH l k Forma tion is late Campan i an t o early

l ate Maas t r i cht i a n . Characteristic pa l ynomorphs i nc l u de

Wode house i a ,~,~ an d Pa laeoperid iniup .

1.d~~~

Det'fnition , Distribution anc2 Thi ck nes s

The Bylot I sland For mation is a sequence of bl a c k ,

fria b le si lty mud s t on e, wi t h s ubordi nat e med ium-gra ined ,

euf-e r-kcse a nd qua rtza r e nite. At i ts type section at

Twos nout Cr eek ( Sect i on A, Appe nd i x All Fig ur e 2 .9 ) the

Bylot Is la n d Fonnation is 42 0 metre s thick . An addi t iona l

section (Sect ion C, Ap p endix AJl , i n c or pora t ing Li t hotype 3

strata of the Se rmilik Forma tion , meas ured 80 met re s in

thickness . Along t he south c oast , a tong ue o f Bylo t I sla nd

Formation extend s in to Sermilik Formation (s ec tion D,

Append ix A4• Fig ure 2 . 1 0 ).

synonyms

The Byl ot Island Formati on h a s been c alled th e KK1

mUdstone member of the Kangu k Form a t i on o f Mia ll §..t ~,

( 1 9 8 0 ) . I n sout h coa st sections , a tongue of Bylot I sland

stra ta was pre v Lous.l y recog n ized a s par t of the KK2

sands t one membe r of the Kang uk Format ion . Waterfie l d

(pe rsonal commun icat ion , 1989) ha s also shown t ha t the Byl ot

Is l a nd Fot1lla t ion alon g the s outh coast i s equivalent to the

TeZ mudstone memb er of Mial l §..t A.l....., (19 8 0) .



35

Figure 2 .9 Type Section of the Bylot Island Formation.
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