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T he Mount R a ym ond 1:50 000 sca le m a p a rea  lies within the Ea gle R iver m a p a rea  (Norris, 1981) on the western
m a rgin of the R icha rdson a nticlinorium . T a rgeted fieldwork a ugm ented by new biostra tigra phy a nd a irphoto a na lysis ha s
refined the m a p distribution of stra tigra phic units a nd cla rified the loca tion a nd significa nce of m a jor structures.  T he
exposed stra tigra phy consists of two Pa leozoic successions.
.....In the ea st, the R icha rdson trough conta ins stra ta  of Ca m bria n to Devonia n a ge. T he oldest stra ta  present in the
m a p a rea  com prise sa ndstone, siltstone, a nd sha le of the S la ts Creek Form a tion of ea rly a nd m iddle Ca m bria n a ge
(Fritz, 1997) derived la rgely from  a  western source (reviewed in La ne a nd Gehrels, 2014). T his unit is overla in
gra da tiona lly by a  deep-wa ter succession dom ina ted by lim estone a nd gra ptolitic sha le of the R oa d R iver Group,
origina lly the R oa d R iver Form a tion (Ja ckson a nd Lenz, 1962). Here, we use the nom encla ture previously used
inform a lly, in pa rt, by Morrow (1999, ba sed on Cecile et a l., 1982), a s revised by Cecile et a l. (in press).
.....In the Mt. R a ym ond m a p a rea , a n inform a l ba sa l m em ber of the Cronin Form a tion wa s m a pped. It consists of
interbedded sha le a nd lim estone, with m inor siltstone, a nd is distinguished from  the rest of the Cronin Form a tion by its
da rker, m ore recessive wea thering cha ra cter. T his unit is presum a bly equiva lent to the CDR 0 unit of Norris (1981) in
tha t it occurs between the m ore resista nt ca rbona te-dom ina ted overlying beds a nd the underlying cla stic beds of the
S la ts Creek Form a tion (e.g., Fritz, 1985, 1997). In the northea st, the outcrop width of this unit is nea rly 5 km . However,
in the southea st, this ba sa l sha ly interva l is very thin or a bsent, a nd the Cronin Form a tion ca rbona te rocks a ppea r to lie
m ore or less directly on sa ndstone succession of the S la ts Creek Form a tion. Accordingly, the sha ly ba sa l m em ber of
the Cronin is inferred to pinch out southwa rd. Given the known tectonic environm ent during m iddle Ca m bria n tim e,
cha ra cterized by block fa ulting in R icha rdson trough a nd loca l disconform ities a t the top of the S la ts Creek Form a tion in
this vicinity (Fritz, et a l., 1991, p. 169-170), the significa nt thickness cha nge in the ba sa l Cronin m em ber within the m a p
a rea  m a y reflect this a ctive tectonic setting.
.....In the western pa rt of the m a p a rea , exposed stra ta  com prise deposits of the Ellesm eria n orogenic foredeep
succession, dom ina ted by siltstone, sha le, a nd turbiditic fine sa ndstones of the La te Devonia n Im peria l Form a tion
(Bra m a n a nd Hills, 1992), the overlying coa rse cla stic stra ta  of the T uttle Form a tion, com prising m ore proxim a l
cha nnelized slope deposits of la test Devonia n a nd Ea rly Ca rboniferous a ge (La ne, 2013a ), a nd fina lly by sha le a nd
siltstone of the Ford La ke Form a tion, of Ea rly Ca rboniferous a ge.
.....T he (inform a l) lower m em ber of the Im peria l Form a tion predom ina ntly consists of sha le a nd siltstone. Exposures a re
la rgely confined to river cutba nks. T he overlying m iddle m em ber conta ins a bunda nt prom inent sa ndstone-rich units tha t
com m only form  distinct topogra phic ribs. Individua l sa ndstone units a re rea dily tra cea ble for severa l kilom etres;
however, only a  few of the the la rger units a re tra cea ble for m ore tha n ~10 km . T he persistent sa ndstone unit tha t
defines the ba se of the m iddle m em ber in the a dja cent Mount Ha re m a p a rea  to the north becom es indistinct
southwa rd, presum a bly due to thinning a nd fining of the unit. Accordingly, the ba se of the m iddle m em ber is m a pped
southwa rd a t the ba se of the next overlying sa ndstone unit, which persists for som e 12 km  until it is trunca ted by a  fa ult.
.....T hree m a jor thrust fa ults tra nsect the m a p a rea  from  north to south.  T he m ost westerly fa ult, Deception Fa ult, is a
m odera tely ea st-dipping structure (La ne, 2013a ) tha t juxta poses rocks of Fra snia n to Ea rly Fa m ennia n (La te Devonia n)
a ge in the ea st a ga inst stra ta  of Fa m ennia n to Viséa n a ge in the west.  As is the ca se in the a dja cent m a p a rea s to the
north (La ne, 2013a , 2013b), therm a l m a turities on the ea st side of the fa ult a re distinctly higher tha n on the west;
however, this effect dim inishes southwa rd a s displa cem ent dim inishes in tha t direction. A m inor spla y in the footwa ll of
the Deception Fa ult, the Vyàh K 'ìt Gwinjik Fa ult, extends westwa rd into a dja cent m a p a rea s. An a ssocia ted footwa ll
syncline (Vyàh K 'ìt Gwinjik syncline) is loca lly preserved benea th the fa ult.
.....T he Mount R a ym ond Fa ult is oblique to the strike of other structures, cutting upsection (southwa rd) from  the R oa d
R iver Group into the Im peria l Form a tion. It juxta poses Ordovicia n to Devonia n stra ta  in the ha nging wa ll a ga inst La te
Devonia n Im peria l Form a tion in the footwa ll. T his fa ult a ppea rs to die out northwa rd, within the R oa d R iver Group a  few
kilom etres into the a dja cent Mount Ha re m a p a rea . In the ha nging wa ll of the strike-oblique section of the fa ult, the m a p
width of the R oa d R iver Group broa dens, a nd the succession displa ys a bunda nt m inor folds. T he Mount R a ym ond Fa ult
m erges southwa rd with the Ca nyon Creek Fa ult, which continues southwa rd pa ra llel to structura l strike.
.....T he Ca nyon Creek Fa ult a lso a ppea rs to die out northwa rd, a  short dista nce into the a dja cent m a p a rea .  Previous
reconna issa nce m a pping indica ted tha t the Deception Fa ult deflects ea stwa rd to link with the Ca nyon Creek Fa ult
(Norris, 1981). However, the Deception a nticline in the ha nging wa ll of the Deception Fa ult a ppea rs to be continuous
a cross the m a p, im plying tha t the two fa ults rem a in distinct, subpa ra llel structures in this a rea .  Also, fa una lly da ted
Ca rboniferous Ford La ke stra ta  in the west (loca lity F15; a lso La ne, 2013a ) a re a bruptly juxta posed a ga inst La te
Devonia n stra ta , requiring tha t a  fa ult m ust lie to the west of Deception a nticline. T hus, from  north to south, a s
displa cem ent dim inishes on the Deception Fa ult, the regiona l shortening is increa singly a ccom m oda ted on the Mount
R a ym ond a nd Ca nyon Creek fa ults. T hese regiona l-sca le structures a re products of La te Creta ceous-Cenozoic regiona l
orogenesis (La ne, 1998).
.....Trending north-south nea r the ea stern edge of the m a p a re two steeply ea st-dipping fa ults m a pped a s reverse fa ults,
with a ssocia ted spla ys. T hey a ppea r to ha ve ea st-side-up stra tigra phic sepa ra tion; however, their kinem a tics a re
unstudied. Although they define distinct linea m ents on a irphoto im a gery, their displa cem ent m a gnitudes a ppea r to be
m odest.  Possibly, they m a y be linked to rea ctiva tion of deeper fa ults, rela ted to the m iddle Ca m bria n rifting in
R icha rdson trough.
.....Dia m ond-drill cores were recovered from  severa l m inera l-explora tion bore holes in the southern pa rt of the m a p
a rea , with the perm ission of the cla im holder. T hese cores, penetra ting lowerm ost Im peria l a nd Ca nol form a tions, a nd
upperm ost R oa d R iver Group, provided va lua ble inform a tion a bout the a ge, m inera logy, therm a l m a tura tion, a nd
orga nic ca rbon (T OC) content in rela tion to ta rgeted studies of the regiona l hydroca rbon potentia l (Allen et a l., 2011;
Fra ser et a l., 2012).

Descriptive Notes

T his m a p is a  product of the Geo-m a pping for Energy a nd Minera ls (GEM) progra m , 2009–2013. T he fina l com pila tion
of the m a p benefitted from  a dditiona l outcrop inform a tion a t va rious loca lities by T.L. Allen, D.A. Huntley, a nd K .M. Bell.
Also, a rchiva l outcrop a nd a eria l observa tion da ta  collected during Opera tion Porcupine (1962–1982) ha ve been
incorpora ted into the com pila tion a nd a re included in the GIS  da ta ba se. Able field a ssista nce wa s provided by
University of Ca lga ry students Mike McQuilkin in 2009 a nd Ada m  Ha ym a n a nd K im berley Bell in 2010; a nd by Vuntut
Gwichin First Na tion pa rticipa nts S ha wn Bruce a nd Dougla s Frost in 2009, a nd Myra nda  Cha rlie, a nd Y udii Mercredi in
2010.  Helicopter support in 2009 wa s provided by Fireweed Helicopters, Da wson; a nd in 2010 by Gwichin Helicopters,
Inuvik.
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La  région ca rtogra phique de Mount R a ym ond
com prend le fla nc ouest de l'a nticlinorium  de
R icha rdson, da ns la  pa rtie sud des m onts R icha rdson
(nord du Y ukon). Elle renferm e qua tre successions
sédim enta ires du Pa léozoïque : la  Form a tion de S la ts
Creek du Ca m brien m oyen, le Groupe de R oa d R iver
du Ca m brien-Dévonien précoce, la  Form a tion de Ca nol
du Dévonien et les form a tions d’Im peria l et de T uttle du
Dévonien ta rdif-Ca rbonifère. Au ca dre sédim enta ire de
la  cuvette de R icha rdson da ns lequel se sont m ises en
pla ce les trois prem ières successions sédim enta ires a
succédé le ca dre de m ilieu m a rin profond à dépôt
turbiditique de l’a va nt-fosse de l’orogenèse
ellesm érienne da ns lequel s’est déposée la  succession
d’Im peria l-T uttle. Plusieurs im porta ntes fa illes de
cheva uchem ent et des plis a ppa rentés tra versent la
région ca rtogra phique du nord a u sud. Le Groupe de
R oa d R iver, à prédom ina nce de roches ca rbona tées,
définit un hom oclina l à penda ge ouest, m odifié pa r la
fa ille de cheva uchem ent de Mount R a ym ond a insi que
pa r des plis m ineurs présents da ns le m ur de la  fa ille.
Da ns la  succession d’Im peria l-T uttle sus-ja cente, des
plis à l'échelle de la  ca rte sont définis là où des grès
persista nts sont interstra tifiés da ns les sha les. Des
fa illes inverses a bruptes à l'est ont pu réa ctiver des
fa illes de rift du Ca m brien. La  géom étrie structura le est
un reflet du tectonism e régiona l de la  Cordillère a u
Créta cé ta rdif-Cénozoïque.

Résumé
T he Mount R a ym ond m a p a rea  incorpora tes the
western lim b of the R icha rdson a nticlinorium , southern
R icha rdson Mounta ins, northern Y ukon.  It is underla in
by four Pa leozoic sedim enta ry successions: m iddle
Ca m bria n S la ts Creek Form a tion, Ca m bria n to Ea rly
Devonia n R oa d R iver Group, Devonia n Ca nol
Form a tion, a nd La te Devonia n to Ca rboniferous
Im peria l a nd T uttle form a tions. T he R icha rdson trough
depositiona l setting of the first three successions is
succeeded by a  deep-m a rine, turbiditic, Ellesm eria n,
orogenic foredeep setting for the Im peria l-T uttle
succession. S evera l m a jor thrust fa ults a nd rela ted
folds tra nsect the m a p a rea  from  north to south. T he
ca rbona te-dom ina ted R oa d R iver Group defines a
west-dipping hom ocline, m odified by the Mount
R a ym ond thrust fa ult together with m inor folds in its
footwa ll. In the overlying Im peria l-T uttle succession,
m a p-sca le folds a re defined where sha les a re
interbedded with persistent sa ndstones. S teep reverse
fa ults in the ea st m a y ha ve rea ctiva ted Ca m bria n rift
fa ults. T he structura l geom etry reflects La te
Creta ceous–Cenozoic regiona l Cordillera n tectonism .
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T itle photogra ph: S outhern R icha rdson Mounta ins, view northwestwa rd
from  Ca m bria n S ha les in the core of the R icha rdson Mounta ins towa rd
west-dipping Ordovicia n a nd S iluria n lim estones of the R oa d R iver

Group form ing the western slopes of the ra nge, Y ukon.
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Table 1. Outcrop fossil loca lities

Table 2. Dia m ond-drill hole fossil loca lities

CARBONIFEROUS

¤F Ford Lake Formation: sha le, ca lca reous, pyritic; loca lly conta ins thin
sa ndstone or siltstone beds. Loca lly, ba sa l beds m a y be Upper Devonia n.

DEVONIAN AND CARBONIFEROUS
TUTTLE FORMATION: conglom era te, sa ndstone, a nd sha le; three lithofa cies
distinguished with no stra tigra phic significa nce; ra pid la tera l thickeness
cha nges; erosiona l ba ses a nd cha nnel geom etry observed in seism ic-reflection
profiles.

¨¤T-sh Tuttle Formation (shale unit): sha le-dom ina ted lithofa cies: da rk grey, loca lly
with siltstone beds.

¨¤T-ss
Tuttle Formation (sandstone unit): sa ndstone-dom ina ted lithofa cies:
qua rtz- a nd chert-dom ina ted, chert com m only trypolitic, light grey to white,
loca l woody debris, porous.

¨¤T-cs
Tuttle Formation (sandstone and conglomerate unit): sa ndstone- a nd
conglom era te-dom ina ted lithofa cies: qua rtz a nd chert, light grey to white,
loca l woody debris, la cks fine-gra ined m a trix.

DEVONIAN
IMPERIAL FORMATION: sha le a nd siltstone, la m ina ted; sa ndstone, turbiditic;
divisible into three inform a l m em bers.

u¨Iu Imperial Formation (upper member): sha le, da rk grey, la m ina ted; wea thers
m edium  grey; siltstone, da rk grey; m inor sa ndstone, pyritic.

u¨Im
Imperial Formation (middle member): sha le, da rk grey, siliceous; siltstone,
da rk grey, la m ina ted a nd ripple crossla m ina ted, wea thers rusty; sa ndstone,
da rk grey, fine-gra ined, poorly sorted, turbiditic.

u¨Il Imperial Formation (lower member): sha le, da rk grey to bla ck, siliceous;
siltstone, da rk grey, la m ina ted, wea thers rusty; sa ndstone, ra re.

¨C Canol Formation: sha le, bla ck, siliceous, loca lly cherty, wea thers light grey.

LATE CAMBRIAN TO MIDDLE DEVONIAN
ROAD RIVER GROUP

Â¨V
Vittrekwa Formation: sha le, bla ck, m a y be pyritic, ca lca reous, siliceous, or
cherty; gra ptolitic, loca lly bioturba ted; lim estone, loca lly sha ly, loca lly ripple
crossla m ina ted; dolostone, bla ck, pyritic.

ÂT Tetlit Formation: a rgillite, green, grey, wea thers brown; dolostone, light grey,
wea thers ora nge, loca l bioturba tion a nd tra ces.

µÂMH
Mount Hare Formation: chert, bla ck, thin- to thick-bedded, loca lly
breccia ted, gra ptolitic; sha le, siliceous, loca lly ca lca reous or pyritic,
gra ptolitic; lim estone, grey, m edium - to thick-bedded ca lca renite, loca lly sha ly
or cherty, loca lly ripple crossla m ina ted, loca lly intra cla st conglom era te.

µÂMH-l Light-wea thering lim estone m a rker.

£µCu
Cronin Formation (upper member): lim estone, grey to bla ck, wea thers
yellow, thin- to thick-bedded, loca l chert nodules or discontinuous beds,
loca lly ripple crossla m ina ted; lim estone, bla ck, thin-bedded, sha ly; fa una  –
bra chiopods, conodonts, sponge spicules, gra ptolites, bioturba tion.

CAMBRIAN

£S
Slats Creek Formation: sa ndstone, wea thers reddish brown to ora nge;
m a roon a nd ora nge siltstone; sha le; loca l solita ry beds of sa ndy chert-pebble
conglom era te; few sca ttered lim estone m ounds.
Conta cts:

Defined

Approximate

Inferred

T ra ces:
Lineament, defined

Fa ults:
Motion undefined, defined

Motion undefined, approximate

Thrust fault, approximate

Thrust fault, inferred

Reverse, defined

Reverse, approximate

Reverse, inferred

Folds:
Anticline, upright, defined

Anticline, upright, approximate

Anticline, upright, inferred

Anticline, overturned, inferred

Monocline, anticlinal bend, upright, approximate

Monocline, synclinal bend, upright, approximate

Syncline, upright, approximate

T hin lithologies:
Marker bed

S ta tion

Drillhole

Bedding:
10 Inclined, measured, younging known

17 Inclined, measured, younging unknown
23 Inclined, estimated, younging known
28 Inclined, estimated, younging unknown

35 Overturned <180, measured, younging known

Horizontal, estimated

Fossil loca lity

£µCl Cronin Formation (lower member): sha le, bla ck, la m ina ted;
lim estone, m edium  grey, beds 2 to 20 cm  thick; siltstone.
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