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T his m a p is a  product of the Geo-m a ppin g for En ergy a n d Min era ls (GEM) Progra m , 2009–2013. Helicopter
ob serva tion s b y D.A. Hun tley a n d K .M. Bell in  2012 in  a n d a dja cen t to the m a p a rea  were used to in form  the
com pila tion , a s were a rchiva l n otes a n d a irphoto ob serva tion s b y the la te D.K . Norris. T he project b en efitted from  the
support a n d pa rticipa tion  of the Vun tut Gwitchin  First Na tion  (VGFN).  Field a ssista n ts in  2010 were Y. Mercredi a n d M.
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T his m a p a rea  is rela tively in a ccessib le due to lim ited outcrop a n d exten sive tree cover. In  the n orthwest a n d southea st
pa rts of the m a p a rea , 1970s vin ta ge seism ic reflection  da ta  were used to in form  the com pila tion .  In  the n orthwest, the
surfa ce projection  of a  pre-Mesozoic syn clin e is shown  there. T his structure is the m ost southerly la rge fold in volvin g
La te Devon ia n  Im peria l Form a tion  tha t wa s deta ched from  Pa leozoic stra ta  durin g the la test Devon ia n  a n d ea rliest
Ca rb on iferous Ellesm eria n  Orogen y.  Ba sed on  seism ic reflection  da ta  n ea rb y to the west, the Ellesm eria n  deform a tion
fron t is in ferred to lie a pproxim a tely 10 km  to the south of the syn clin a l hin ge (La n e, 2007, Fig. 9).  Devon ia n  stra ta
occur a t the surfa ce in  this a rea , however exposure is too poor to docum en t relia b ly the presen ce of the low-a m plitude
fron ta l syn clin e. Outcrop tra ces of severa l sa n dston e rib s, ob served on  a irphotos, a re shown  on  the m a p where they
exhib it a  gen tle southwa rd com pon en t of dip tha t would b e con sisten t with the occurren ce of a  fron ta l syn clin a l hin ge
n ea rb y to the south.  However, their orien ta tion  a lso is con sisten t with their position  on  the lim b  of the a dja cen t North
T uttle S yn clin e.
.....In  the n orthea stern  corn er of the m a p, Jura ssic-Ea rly Creta ceous stra ta  a re loca lly preserved in  b roa d, fa ulted
syn clin es. Just b eyon d the m a p edge to the ea st a n d n orth, a ddition a l exposures defin e a  la rge M-sha ped a n ticlin e, with
a  b roa d wa vy hin ge a rea . T he en tire structure is cut b y m ultiple sm a ll fa ults, m ostly of un certa in  orien ta tion  due to poor
exposure. Nota b ly, a lthough the structure outlin ed b y Mesozoic stra ta  in dica te little or n o plun ge, the un derlyin g
Devon ia n  b eddin g tra ces, exposed in  the hin ge a rea  of the structure, in dica te a  distin ct southwa rd plun ge. T his
discorda n ce m a y b e eviden ce of Ellesm eria n  structure exposed a t the surfa ce, possib ly a n  expression  of the sub surfa ce
syn clin e iden tified fa rther west.
.....S ha le, sa n dston e a n d con glom era te of the La te Devon ia n  a n d Ea rly Ca rb on iferous T uttle Form a tion  a re exposed in
the North T uttle S yn clin e in  the south of the m a p a rea .  Dra m a tic thickn ess a n d gra in  size va ria tion s occur over short
dista n ces in  sa n dston e a n d con glom era te un its. T hese va ria tion s a re well displa yed on  a dja cen t m a ps to the south
(La n e, 2013a , 2013b ). Accordin gly, the four lithologica l sub division s shown  do n ot im ply a n y stra tigra phic order. T he
T uttle Form a tion  is in terpreted here a s con sistin g of gra vity flow deposits within  cha n n els cut in to the un derlyin g Im peria l
Form a tion , deposited in  a  deeper wa ter m a rin e slope settin g.
.....T he Deception  Fa ult in  this a rea  juxta poses the sa n dston e-rich m iddle m em b er of the Im peria l Form a tion  in  the ea st,
a ga in st the sha le-dom in a n t upper m em b er of the Im peria l Form a tion , together with un con form a b ly overlyin g m id-
Creta ceous stra ta  in  the west. Ea rlier recon n a issa n ce m a ppin g (Norris, 1981) in dica ted tha t the fa ult preda tes
Creta ceous un its.  However, ea st-tren din g outcrop tra ces of Creta ceous sa n dston e b eds a re visib le on  a irphotos to b e
trun ca ted b y n orth-tren din g b eds of the Im peria l Form a tion , dem on stra tin g tha t the Deception  Fa ult post-da tes
deposition  of the Creta ceous stra ta .
.....Nea rly fla t-lyin g Creta ceous stra ta  in  the n orthwest pa rt of the m a p a rea  were m a pped b y Norris (1981) a s
W hiteston e R iver Form a tion , of “Ea rly a n d La te Creta ceous” a ge; a n d severa l “Ha uterivia n  – Alb ia n ” m a crofossil
loca lities a re recorded a lon g Ea gle R iver im m edia tely west of the m a p a rea .  However, the W hiteston e R iver Form a tion
a s used b y Norris (1981) in cludes the Pa rkin  Form a tion , sub sequen tly defin ed b y Dixon  (1992). Un like the W hiteston e
R iver Form a tion , the Pa rkin  Form a tion  is kn own  to con ta in  prom in en t sa n dston e un its (e.g. Ja ckson  et a l., 2011).
Further, the Pa rkin  Form a tion  is n ow in ferred to b e Alb ia n  in  a ge (Ha gga rt et a l., 2013). Although the defin ition  a n d a ge
of preserved Jura ssic a n d Creta ceous un its is un certa in  in  this a rea , the Creta ceous sha le a n d sa n dston e succession  in
the n orthwest pa rt of the m a p is provision a lly iden tified here a s Pa rkin  Form a tion  ra ther tha n  W hiteston e R iver.
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La  région  ca rtogra phique de Polley Hill se situe à la
tra n sition  de la  pla in e Ea gle, à l’ouest, a ux m on ts
R icha rdson , à l’est. La  région  ca rtogra phique est
prin cipa lem en t occupée pa r des stra tes du Dévon ien
ta rdif et du Ca rb on ifère précoce, que surm on ten t en
discorda n ce des stra tes du Créta cé et, pa r en droits, du
Jura ssique. De n ouvea ux tra va ux de ca rtogra phie
géologique sur le terra in  n ous on t perm is de m ieux
défin ir et circon scrire les un ités ca rtogra phiques et les
structures présen tes, m a lgré le peu d’a ffleurem en ts et
l’existen ce d’un  couvert forestier éten du qui lim ite
l’a ccès pa r hélicoptère. La  fa ille de Deception , un e
im porta n te structure région a le, est un  cheva uchem en t à
vergen ce ouest le lon g duquel la  Form a tion  d’Im peria l a
été cha rriée vers l’ouest pour être déposée sur des
stra tes du Dévon ien  supérieur, du Ca rb on ifère et du
Créta cé. Da n s la  pa rtie n ord-ouest de la  ca rte et le
secteur a dja cen t, d’a n cien s profils sism iques des
a n n ées 1970 on t servi à n ous ren seign er sur la
géom étrie structura le en  surfa ce. Un  syn clin a l
d’orien ta tion  est-ouest, révélé pa r les don n ées
sism iques du sous-sol et tra cé à la  surfa ce pa r
projection , est a n térieur à la  succession  du Créta cé.
Cette en tité structura le est l’un e des m a n ifesta tion s les
plus m éridion a les de l’orogen èse ellesm érien n e du
Dévon ien  ta rdif-Ca rb on ifère précoce qui a  touché la
m a jeure pa rtie de l’Arctique ca n a dien .

Résumé
T he Polley Hill m a p a rea  lies a t the tra n sition  from
Ea gle Pla in  in  the west to the R icha rdson  Moun ta in s in
the ea st.  T he m a p a rea  is la rgely un derla in  b y La te
Devon ia n  a n d Ea rly Ca rb on iferous stra ta , with
Creta ceous a n d loca lly Jura ssic stra ta  lyin g
un con form a b ly on  the older succession s. New field
m a ppin g ha s im proved the defin ition  a n d refin ed the
exten t of the m a p un its a n d structures presen t, in  spite
of poor exposure a n d exten sive tree cover tha t lim it
helicopter a ccess. T he region a lly im porta n t Deception
Fa ult is a  west-directed thrust fa ult tha t ca rries the
Im peria l Form a tion  westwa rd over Upper Devon ia n ,
Ca rb on iferous a n d Creta ceous stra ta .  In  a n d a dja cen t
to the n orthwest pa rt of the m a p a rea , 1970s vin ta ge
seism ic reflection  profiles were used to in form  the
surfa ce structura l geom etry.  A sub surfa ce ea st-tren din g
syn clin e tha t pre-da tes the Creta ceous succession  is
ob served in  the seism ic da ta  a n d projected to the
surfa ce. T his is on e of the m ost southerly structures of
the La te Devon ia n  – Ea rly Ca rb on iferous Ellesm eria n
Orogen y tha t a ffected m uch of Arctic Ca n a da .
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JURASSIC AND CRETACEOUS

DEVONIAN AND CARBONIFEROUS

DEVONIAN
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C491794

 
Parkin Formation?: sha le; siltston e; sa n dston e; con glom era te; m a rin e (Alb ia n ).3P?

 
Undifferentiated: m a y in clude stra ta  of the North Bra n ch a n d Husky form a tion s 
a n d Pa rson  Group (sa n dston e, sha le).<3-u

 Tuttle Formation (No stratigraphic order implied)
 

Shale unit: sha le-dom in a ted lithofa cies.57T-sh

Sandstone and shale unit: in terb edded sa n dston e a n d sha le lithofa cies.57T-ss-sh

Sandstone unit: sa n dston e-dom in a ted lithofa cies.57T-ss

Sandstone and conglomerate unit: sa n dston e a n d con glom era te-dom in a ted lithofa cies.57T-cs

 Imperial Formation
 

upper member: sha le, da rk grey la m in a ted; wea thers m edium  grey; siltston e, 
da rk grey; m in or sa n dston e, pyritic.5I-u

middle member: sha le, da rk grey, siliceous; siltston e, da rk grey, la m in a ted a n d 
ripple crossla m in a ted, wea thers rusty; sa n dston e, da rk grey, fin e gra in ed, turb iditic.5I-m

Sandstone unit: loca lly m a ppa b le sa n dston e un it within  Im peria l Form a tion  
m iddle m em b er.5I-m-ss

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 
 

 
 

 
 
 S ta tion

 
 Overturn ed, estim a ted rem otely
 Upright, m ea sured a t sta tion
 

Upright, estim a ted rem otely
 Upright, ca lcula ted from  im a gery
 
 Fossil
 

Geologica l con ta ct

Norm a l fa ult, sym b ol on  ha n gin g wa ll side

An ticlin e, upright

T ra ces

Beddin g

Fossil Loca lity

Approxim a te
In ferred

Approxim a te
In ferred

Approxim a te
In ferred

Approxim a te 
In ferred

Approxim a te
In ferred

Defin ed
Approxim a te
In ferred
Approxim a te (on ly presen t a t sub surfa ce)

Approxim a te

S a n dston e rib
Beddin g form  lin e
In ferred fron t of Ellesm eria n  Deform a tion

T hrust fa ult, sym b ol on  ha n gin g wa ll side

Mon oclin e, a n ticlin a l b en d, upright, short a rrow on  steeper lim b

S yn clin e, upright

S yn clin e, overturn ed


