
1st EDITION

1st
EDITION

Fa lse|72|Bedrock Geology|Moun t Ha re|Y ukon |La n e, L.S . a n d Cecile, M.P.|Fa lse|Fa lse|T rue|1|1|Ca n a dia n  Geoscien ce Ma p|72|Geologica l S urvey of Ca n a da |GS C|Na tura l R esources Ca n a da |NT S  116-I/9|290067|978-1-100-20276-1|M183-1/72-2021E-PDF|Fa lse|Open  file / Dossier ... etc.|

CANADIAN GEOSCIENCE MAP 72

CANADIAN GEOSCIENCE MAP 72
BEDROCK GEOLOGY

MOUNT HARE
Y ukon

NT S  116-I/9

CANADIAN GEOSCIENCE MAP 72

CANADIAN GEOSCIENCE MAP 72
BEDROCK GEOLOGY
MOUNT HARE
Y ukon
NT S  116-I/9
1:50 000

BEDROCK GEOLOGY
MOUNT HARE

Y ukon
NT S  116-I/9

1:50 000
01 1 2 3 4km

Authors: L.S. Lane and M.P. Cecile
Geology b y D.K . Norris, 1962 to 1984; M.P. Cecile, 1982; L.S . La n e,
2006 to 2010; T.L. Allen , 2006 to 2010. Com pila tion s usin g a irphoto a n d

sa tellite im a gery b y L.S . La n e a n d M.P. Cecile, 2009 to 2019.
Geology con form s to Bedrock Da ta  Model v. 4.0

Ca rtogra phy b y L.S . La n e, C. Deb lon de, a n d K . R en tm eister
S cien tific editin g b y A. W ea therston

Ca ta logue No. M183-1/72-2021E-PDF
IS BN 978-1-100-20276-1
https://doi.org/10.4095/290067

National Topographic System reference and index to adjoining
published Geological Survey of Canada maps

©  Her Ma jesty the Queen  in  R ight of
Ca n a da , a s represen ted b y the

Min ister of Na tura l R esources, 2021

Moun t Ha re

Vadzaih Kan Creek

Rock River

Road River

Sister Creek

Vadzaih Kan Creek

Vy
àh

K'ì
t

Gw
inj

ik

1000

600

800

1000

1000

80
0

80
0

100
0

1000

800

800

1000

80
0

100
0

1000

100
0

800

800

800

800

60
0

1000

1000

800

800

600

1000

1000

10
00

1000

1000

1000

800

600

680

640

960

840

760

720

1080

1040

92
0

10
80

1040

920

760

680

10
40

1040
920

1040

920

920

880

760

960

840

720

680

680

10
80

1080

1040

1040

960

960

840

840

840

76
0

720

720

760

680

68
0

680

560

520

1080

10
40

104
0

104
0

1040

960

960

92
0

92
0

92
0

840

880 880

760

760

760

72
0

680

680

560

560

560

520

520

Dempster Highway

R
I
C
H
A
R
D
S
O
N
 
 
 
M
O
U
N
T
A
I
N
S

1

2

Cu

F7

F5
F4

F6

F3 F2F1

Deception Fault

Ca n yon  Creek Fa ult

Deception  Fa ult

Mou
n t R
a ym
on d

Fa u
lt

R oa d R iver a n ticlin e

Arctic Circle syn clin e

Arctic Circle a n ticlin e

R ock R iver syn clin e

Deception  a n ticlin e

75

24

20

60

40

71

45

63

10

22

28

78

25

50

50

24

24

30

45

26

65

24

16

22

75

60

65

22

71

81

55

22

38

44

23

15

21

65

8

45

23

55

50

20

62

66

48

25

15

56

67

50

6

22

54

58

44

85

21

52

19

25

18

42

58

42

34

46

75

32

u¨Iu

¨¤T-ss

¨¤T-sh ¨C

ÂT

¨¤T-cs

ÂT

ÂT

¨¤T-sh

£µCu

ÂT

£µCl

¨¤T-sh

¨C

¨C

ÂT

Â¨V

µÂMH

£Sl

£Su

£µCl

u¨Il
u¨Im

£µCu

µÂMH

Â¨V

90

95

79

80

81

84

88

89

97

98

99

02

91

92

93

94

78

82

83

85

86

87

01

7400

96

740
300

0 m
 N.

737
700

0 m
 N.

79

90

7400

91

97

78

88

89

01

86

98

99

93

95

80

81

82

84

85

87

02

83

92

94

96
737

700
0 m

 N.
740

300
0 m

 N.

4846 47 49 50 53 5451 5238 39 41 42 43 44 4536 4037 455000 m E.435000 m E.

5453525150494847464544434241403938373635 455000 m E.434000 m E.
66°30'

66°45'

35'

40' 40'

35'

66°30'

66°45'

15' 10'20' 05' 136°00'25'136°30'

15' 10'25' 136°00'20' 05'136°30'

Recommended citation
La n e, L.S . a n d Cecile, M.P., 2021. Bedrock geology, Moun t Ha re,
     Y ukon , NT S  116-I/9; Geologica l S urvey of Ca n a da , Ca n a dia n
     Geoscien ce Ma p 72, sca le 1:50 000.
     https://doi.org/10.4095/290067

106-L/5

116-I/16 106-L/13

116-I/7

106-L/12

116-I/8

116-I/10 116-I/9

116-I/15

CGM 72

CGM 71CGM 70

CGM 73

In itia tive of the Geologica l S urvey of Ca n a da , con ducted un der the
a uspices of the Y ukon  S edim en ta ry Ba sin s project a s pa rt of Na tura l
R esources Ca n a da ’s Geo-m a ppin g for En ergy a n d Min era ls (GEM)

progra m
Ma p projection  Un iversa l T ra n sverse Merca tor, zon e 8

North Am erica n  Da tum  1983
Ba se m a p a t the sca le of 1:50 000 from  Na tura l R esources Ca n a da ,

with m odifica tion s
Eleva tion s in  m etres a b ove m ea n  sea  level

Ma gn etic declin a tion  2021, 20°00'E, decrea sin g 20.2' a n n ua lly

T his m a p is n ot to b e used for n a viga tion a l purposes.
T he Geologica l S urvey of Ca n a da  welcom es correction s or a ddition a l
in form a tion  from  users (n rca n .gscin fo-in focgc.rn ca n @ca n a da .ca ).
Da ta  m a y in clude a ddition a l ob serva tion s n ot portra yed on  this m a p.
See m a p in fo docum en t a ccom pa n yin g the down loa ded da ta  for m ore

in form a tion  a b out this pub lica tion .
T his pub lica tion  is a va ila b le for free down loa d through

GEOS CAN (https://geosca n .n rca n .gc.ca /).

!

Geological Survey of Canada
Canadian Geoscience Maps

La  région  ca rtogra phique de Moun t Ha re s’éten d a u
fla n c ouest de l’a n ticlin orium  de R icha rdson , da n s la
pa rtie sud des m on ts R icha rdson  (n ord du Y ukon ).
Qua tre succession s sédim en ta ires du Pa léozoïque
form en t son  sous-sol : la  Form a tion  de S la ts Creek du
Ca m b rien  m oyen , le Groupe de R oa d R iver du
Ca m b rien -Dévon ien  précoce, la  Form a tion  de Ca n ol du
Dévon ien  et les form a tion s d’Im peria l et de T uttle du
Dévon ien  ta rdif-Ca rb on ifère. Au ca dre sédim en ta ire de
la  cuvette de R icha rdson  da n s lequel se son t m ises en
pla ce les trois prem ières succession s sédim en ta ires a
succédé le ca dre de m ilieu m a rin  profon d à dépôt
turb iditique de l’a va n t-fosse de l’orogen èse
ellesm érien n e da n s lequel s’est déposée la  succession
d’Im peria l-T uttle. Le Groupe de R oa d R iver, à
prédom in a n ce de roches ca rb on a tées, défin it un
hom oclin a l à pen da ge ouest, qui est recoupé da n s sa
pa rtie supérieure pa r des fa illes tra n sversa les ob liques.
Da n s la  succession  d’Im peria l-T uttle, des plis à l'échelle
de la  ca rte peuven t être défin is là où d’épa isses et
persista n tes un ités de grès son t in terstra tifiées da n s les
sha les. La  géom étrie structura le est un  reflet du
tecton ism e région a l de la  Cordillère a u Créta cé ta rdif-
Cén ozoïque.

Résumé
T he Moun t Ha re m a p a rea  exten ds a cross the western
lim b  of the R icha rdson  a n ticlin orium  in  the southern
R icha rdson  Moun ta in s, n orthern  Y ukon . It is un derla in
b y four Pa leozoic sedim en ta ry succession s: m iddle
Ca m b ria n  S la ts Creek Form a tion , m iddle Ca m b ria n  to
Ea rly Devon ia n  R oa d R iver Group, Devon ia n  Ca n ol
Form a tion , a n d La te Devon ia n  to Ca rb on iferous
Im peria l a n d T uttle form a tion s. T he R icha rdson  trough
deposition a l settin g of the first three succession s is
succeeded b y a  deep-m a rin e, turb iditic Ellesm eria n
orogen ic foredeep settin g for the Im peria l-T uttle
succession . T he ca rb on a te-dom in a ted R oa d R iver
Group defin es a  west-dippin g hom oclin e which is
tra n sected b y ob lique tra n sverse fa ults in  its upper pa rt.
In  the overlyin g Im peria l-T uttle succession , m a p-sca le
folds ca n  b e defin ed where sha les a re in terb edded with
thick persisten t sa n dston e un its. T he structura l
geom etry reflects Creta ceous-Cen ozoic region a l
Cordillera n  tecton ism .

Abstract

Acknowledgments
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. T he fin a l com pila tion
of the m a p b en efitted from  a ddition a l outcrop in form a tion  a t va rious loca lities b y T.L. Allen , D.A. Hun tley, a n d K .M. Bell.
Also, a rchiva l outcrop a n d a eria l-ob serva tion  da ta  collected durin g Opera tion  Porcupin e (1962–1982) ha ve b een
in corpora ted in to the com pila tion  a n d a re in cluded in  the GIS  da ta b a se. Ab le field a ssista n ce wa s provided b y
Un iversity of Ca lga ry studen ts Mike McQuilkin  in  2009, a n d Ada m  Ha ym a n  a n d K im b erley Bell in  2010; a n d b y Vun tut
Gwich'in  First Na tion  pa rticipa n ts S ha wn  Bruce a n d Dougla s Frost in  2009, a n d Myra n da  Cha rlie, a n d Y udii Mercredi in
2010.  Helicopter support in  2009 wa s provided b y Fireweed Helicopters, Da wson ; a n d in  2010 b y Gwich'in  Helicopters,

T he Moun t Ha re 1:50 000 sca le m a p a rea  lies within  the Ea gle R iver 1:250 000 sca le m a p a rea  (Norris, 1981). T a rgeted
fieldwork a ugm en ted b y n ew b iostra tigra phy a n d a irphoto a n a lysis ha s refin ed the m a p distrib ution  of stra tigra phic un its
a n d cla rified the loca tion  a n d sign ifica n ce of m a jor structures. Moun t Ha re m a p a rea  is dom in a ted b y four Pa leozoic
succession s: the m iddle Ca m b ria n  S la ts Creek Form a tion , the m iddle Ca m b ria n  to Devon ia n , ca rb on a te-dom in a ted
R oa d R iver Group, the region a lly persisten t b ut thin  Ca n ol Form a tion , a n d the La te Devon ia n  a n d Ca rb on iferous
Im peria l a n d T uttle Form a tion s. T he R oa d R iver Group is sub divided in to four form a tion s (Cecile et a l., 1982; Cecile et
a l., in  press). T hey com prise, in  a scen din g order, the Cron in  Form a tion  (Ca m b ria n  a n d Ordovicia n  ca rb on a te un its), the
Moun t Ha re Form a tion  (Ordovicia n  a n d S iluria n  cherts a n d gra ptolitic sha les), the T etlit Form a tion  (S iluria n  a rgillite a n d
doloston e), a n d the Vittrekwa  Form a tion  (S iluria n  a n d Devon ia n  gra ptolitic da rk sha le a n d lim eston e). Here we further
sub divide the Cron in  Form a tion  b y distin guishin g a  less resista n t, sha lier lower m em b er (Ca m b ria n  sha le un it of Cecile
et a l., 1982) from  the thicker, m ore resista n t, ca rb on a te-dom in a ted upper m em b er. Also, a  recessive, sha le- a n d
siltston e-dom in a ted upper m em b er of the S la ts Creek Form a tion  is provision a lly distin guished (Cecile et a l., 1982). T he
lower a n d m iddle m em b ers of the La te Devon ia n  Im peria l Form a tion  ca n  b e distin guished, a n d together they occupy
m uch of the western  ha lf of the m a p a rea . T he poorly exposed lower m em b er con sists of da rk grey sha le a n d siltston e,
with thin  loca lly developed fin e sa n dston e b eds.  In  con tra st, the m iddle m em b er con ta in s a b un da n t resista n t sa n dston e
in terva ls tha t ca n  b e tra ced for severa l kilom etres a n d which outlin e loca l structures. T he upper m em b er of the Im peria l
Form a tion  a n d the Devon ia n  a n d Ca rb on iferous T uttle Form a tion  a re loca lly preserved in  the footwa ll of the Deception
Fa ult a lon g the western  edge of the m a p a rea . T he Im peria l Form a tion  wa s deposited a s a  southwa rd-progra din g
turb iditic succession  eroded from  the Ellesm eria n  Orogen , the fron t of which lies within  15 km  n orth of the m a p a rea
(La n e, 2017).
.....T he m a p exten ds a cross the western  lim b  of the R icha rdson  a n ticlin orium . S ign ifica n t m a p-sca le foldin g is
un com m on  b elow the in terla yered sa n dston e-sha le succession  of the Im peria l Form a tion  m iddle m em b er. T he lower
Pa leozoic succession s form  a  west-dippin g hom oclin e a cross m uch of the m a p a rea . T he Cron in  Form a tion , a  thick-
b edded ca rb on a te succession , dom in a tes the m a p a rea  in  the n orth b ut its outcrop tra ce thin s southwa rd, due to
gen era lly steeper dips in  the south. A set of n orthea st-strikin g fa ults occurs predom in a n tly in  the Moun t Ha re to Ca n ol
pa rt of the section .  Most of the fa ults ha ve dextra l strike-sepa ra tion s of b eddin g, b ut their kin em a tics a re un studied.
T wo ea sterly strikin g fa ults show sin istra l strike-sepa ra tion s. At the south m a rgin  of the m a p is a  com plex west- to
n orthwesterly strikin g fa ult b un dle with sub sidia ry folds, a ll of which occur in  the S iluria n -Devon ia n  pa rt of the
succession , a dja cen t to the n orthern  tip of the Moun t R a ym on d Fa ult which projects in to Ha re R iver from  the a dja cen t
Moun t R a ym on d m a p a rea  to the south (La n e, 2020). T his b un dle of structures m a y b e kin em a tica lly lin ked to the
n orthern  tip of the Moun t R a ym on d Fa ult. T he structura l com plexity there is un doub tedly grea ter tha n  shown , due to
poor outcrop qua lity. Although the orien ta tion s a n d kin em a tics of the va rious tra n sverse fa ults were n ot studied for this
project, they m ight b e a  useful ta rget for future a n a lysis. T wo n orth-strikin g steep reverse fa ults a lso project in to the m a p
a rea  from  the south (Norris, 1981; La n e, 2020).  However, they a ppea r to die out within  5 km  of the southern  b oun da ry.
T he m a p-sca le structures dom in a tin g the m a p a rea  a re products of Creta ceous-Cen ozoic region a l orogen esis (La n e,
1998).

Descriptive Notes

Table 1. Fossil loca lities

Label Curation Sample Name Location Easting 
NAD83

Northing 
NAD83 Unit Name Report Fossil Type Age

F1 C-104219 82CJA-03-F2
290–292 m  a b ove 
b a se of section 448100 7403910 Cron in

B.S . Norford, unpub. GS C Pa leon tologica l 
R eportC-D16-BS N-1982,1982  gra ptolites

 La te Ca m b ria n to 
Carbon iferous

F1 C-104220 82CJA-03-F3
310 m a b ove b a se 
ofsection 448100 7403910 Cron in

B.S . Norford, unpub. GS C Pa leon tologica l 
R eportC-D 16-BS N-1982, 1982 gra ptolites

La te Ca m b ria n  to
Carbon iferous

F2 C-104171 82CJA-03-MF1
0–100 m a b ove
b a se ofsection 449020 7403810 Cron in

G.S .Nowla n ,un pub.GS CPa leon tologica l
R eport 010-GS N-1983, 1983 con odon ts in determ in a te

F3 C-104173 82CJA-03-MF3
200–300 m  a b ove 
b a se ofsection 448270 7403850 Cron in

G.S .Nowla n ,un pub.GS CPa leon tologica l
R eport 010-GS N-1983, 1983 con odon ts

Middle or La te 
Ca m b ria n

F4 C-432260 2006LHA1-3 outcrop sa m ple 437509 7379949 Im peria l
J.Uttin g, un pub. GS CPa leon tologica l 

R eport 06-JU-2006, 2006  spores Fra sn ia n

F5 C-432261 2006LHA1-4A outcrop sa m ple 435564 7379837 Im peria l
G. Dolb y, un pub. GS CPa leon tologica l 
R eport MIS C-1-Dolb y-2011, 2011  spores Fa m en n ia n

F6 C-432263 2006LHA1-5A outcrop sa m ple 433936 7379786 T uttle/Ford La ke
G.Dolb y,un pub.GS CPa leon tologica l
R eport MIS C-1-Dolb y-2011, 2011  spores Viséa n

F6 C-432264 2006LHA1-5B outcropsa m ple 433936 7379786 T uttle/Ford La ke
J.Uttin g, un pub. GS CPa leon tologica l 

R eport06-JU-2006,2006 spores
La te Fa m en n ia n to 
Tourn a isia n

F7 C-486270 2009LHA003A01 outcrop sa m ple 440551 7382160 Im peria l
G. Dolb y, un pub. GS CPa leon tologica l 
R eport MIS C-1-Dolb y-2010, 2010  spores prob a b lyFa m en n ia n

DEVONIAN AND CARBONIFEROUS
TUTTLE FORMATION: con glom era te, sa n dston e, a n d sha le; three lithofa cies
distin guished with n o stra tigra phic sign ifica n ce; ra pid la tera l thicken ess
cha n ges; erosion a l b a ses a n d cha n n el geom etry ob served in  seism ic-reflection
profiles.

¨¤T-sh Tuttle Formation (shale unit):sha le-dom in a ted lithofa cies: da rk grey, loca lly
with siltston e b eds.

¨¤T-ss
Tuttle Formation (sandstone unit):sa n dston e-dom in a ted lithofa cies:
qua rtz- a n d chert-dom in a ted, chert com m on ly trypolitic, light grey to white,
loca l woody deb ris, porous.

¨¤T-cs
Tuttle Formation (sandstone and conglomerate unit):sa n dston e- a n d
con glom era te-dom in a ted lithofa cies: qua rtz a n d chert, light grey to white,
loca l woody deb ris, la cks fin e-gra in ed m a trix.

DEVONIAN
IMPERIAL FORMATION:sha le a n d siltston e, la m in a ted; sa n dston e, turb iditic;
divisib le in to three in form a l m em b ers.

u¨Iu 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.

u¨Im
Imperial Formation (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, poorly sorted, turb iditic.

u¨Il Imperial Formation (lower member):sha le, da rk grey to b la ck, siliceous;
siltston e, da rk grey, la m in a ted, wea thers rusty; sa n dston e, ra re.

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

MIDDLE CAMBRIAN TO EARLY DEVONIAN
ROAD RIVER GROUP

Â¨V
Vittrekwa Formation:sha le, b la ck, m a y b e pyritic, ca lca reous, siliceous, or
cherty; gra ptolitic, loca lly b ioturb a ted; lim eston e, loca lly sha ly, loca lly ripple
crossla m in a ted; doloston e, b la ck, pyritic.

ÂT Tetlit Formation: a rgillite, green , grey, wea thers b rown ; doloston e, light grey,
wea thers ora n ge, loca l b ioturb a tion  a n d tra ces.

µÂMH
Mount Hare Formation: chert, b la ck, thin - to thick-b edded, loca lly
b reccia ted, gra ptolitic; sha le, siliceous, loca lly ca lca reous or pyritic,
gra ptolitic; lim eston e, grey, m edium - to thick-b edded ca lca ren ite, loca lly sha ly
or cherty, loca lly ripple crossla m in a ted, loca lly in tra cla st con glom era te.

£µCu
Cronin Formation (upper member): lim eston e, grey to b la ck, wea thers
yellow, thin - to thick-b edded, loca l chert n odules or discon tin uous b eds,
loca lly ripple crossla m in a ted; lim eston e, b la ck, thin -b edded, sha ly; fa un a  –
b ra chiopods, con odon ts, spon ge spicules, gra ptolites, b ioturb a tion .

£µCl Cronin Formation (lower member):sha le, b la ck, la m in a ted; lim eston e,
m edium  grey, b eds 2 to 20 cm  thick; siltston e.

MIDDLE CAMBRIAN

£Su Slats Creek Formation (upper member):sha le a n d siltston e in terb edded,
sa n dston e; fin er lithologies dom in a te.

£Sl
Slats Creek Formation (lower member):sa n dston e, wea thers reddish
b rown  to ora n ge; m a roon  a n d ora n ge siltston e; loca l solita ry b eds of sa n dy
chert-peb b le con glom era te; few sca ttered lim eston e m oun ds.

Geologica l con ta ct:
Defined

Approximate

Inferred

T ra ces:
Bedding-form line

Lineament, defined

Fa ults:
Motion undefined, defined

Motion undefined, approximate

Motion undefined, inferred

Thrust fault, approximate

Thrust fault, inferred

Reverse, approximate

Reverse, inferred

Normal, defined

Folds:
Anticline, upright, defined

Anticline, upright, approximate

Anticline, upright, inferred
Monocline, anticlinal bend, upright, approximate (short arrow is steeper
limb)
Monocline, synclinal bend, upright, approximate (short arrow is steeper
limb)
Syncline, upright, defined

Syncline, upright, approximate

S ta tion

Beddin g:
10 Inclined, measured, younging known
23 Inclined, estimated, younging known

Fossil loca lity:
Fossil

Copper m in era l occurren ce

Mea sured section1

Cu

F1
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Label Section Name Measured by Year Unit Reference
1 82MPC-1 M.P.Cecile 1982 T etlit Cecile eta l.,(1982);Cecile eta l.,(in press)
2 82MPC-3 (in  pa rt) M.P.Cecile 1982 Cron in  Cecile et a l.,(1982);Cecile et a l., (in  press)

Table 2. S tra tigra phic section s


