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Na tiona l Topog ra phic Sys te m  re fe re nce  a nd inde x to a djoining
pub lis he d Ge olog ica l Surve y of Ca na da  m a ps

Cove r illus tra tion
Gentle folds outlined by resista nt sa ndstone cliffs of
the S ca tter Form a tion (Bulwell Mem ber) a bove
T oreva  Creek, northea st British Colum bia .
Photogra ph by M.E. McMecha n. 2013-259

©  Her Ma jesty the Queen in Right of Ca na da  2013

Initia tive of the Geologica l S urvey of Ca na da ,
under the a uspices of the Y ukon S edim enta ry Ba sins
project a s pa rt of Na tura l Resources Ca na da ’s Geo-
m a pping for Energy a nd Minera ls (GEM) progra m ,
a nd the British Colum bia  Ministry of Energy, Mines
a nd Na tura l Ga s Developm ent, Geoscience a nd

S tra tegic Initia tives Bra nch.
Ma p Projection U niversa l T ra nsverse Merca tor, Z one 10

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

Resources Ca na da , with m odifica tions.
Eleva tions in feet a bove m ea n sea l level

L e secteur nord-est de la  région ca rtogra phique de
T oa d River (S NRC 94-N/NE), da ns la  pa rtie ouest du
ba ssin de L ia rd, repose sur une épa isse succession du
Mississippien a u Créta cé à dom ina nte détritique,
déform ée pa r quelques plis de direction nord ou nord-
est. De brusques cha ngem ents loca ux de l’épa isseur
d’unités de grès-roches ca rbona tées et de chert du
Perm ien tém oignent d’a nciens épisodes de
m orcellem ent en blocs pa r des fa illes. U ne im porta nte
discorda nce à la  ba se du Créta cé rend com pte de
l’érosion de la  m a jeure pa rtie de la  succession du T ria s
qui a  été conservée a u sud-ouest. U n esca rpem ent
proém inent, coiffé du conglom éra t de Dunvega n du
Créta cé supérieur, définit le fla nc ouest du synclina l de
L ia rd. À l’est, des conglom éra ts, sha les et grès du
Créta cé supérieur, peu représentés en a ffleurem ents,
dessinent des plis très ouverts. Da ns la  zone de
plissem ent et de cheva uchem ent de L ia rd à l’ouest,
qua tre a nticlina ux prononcés à plongem ent sud sont
observés près de 60°N. Des rétrocheva uchem ents à
vergence sud, qui em pruntent d’a nciennes structures
a va nt de s’éva nouir vers le sud, déca lent leurs fla ncs
ouest plus a brupts a u nivea u du Pa léozoïque. Des
réserves significa tives de ga z na turel sont présentes
da ns les stra tes ca rbona tées du Dévonien m oyen da ns
les profondeurs de l’Anticlina l de Bea ver River.

Rés um é
T he T oa d River northea st a rea  (NT S  94-N/NE) in
western L ia rd Ba sin is underla in by a  thick
Mississippia n to Creta ceous cla stic-dom ina ted
succession deform ed into a  few north- or northea st-
trending folds. L oca l a brupt cha nges in the thickness of
Perm ia n sa ndstone-ca rbona te a nd chert units indica te
episodes of older block fa ulting. A m a jor unconform ity a t
the ba se of the Creta ceous ha s rem oved m uch of the
T ria ssic succession preserved to the southwest. A
prom inent esca rpm ent ca pped by U pper Creta ceous
Dunvega n conglom era te m a rks the west lim b of the
L ia rd syncline. T o the ea st, poorly exposed U pper
Creta ceous conglom era te, sha le, a nd sa ndstone outline
gentle folds. In the L ia rd Fold a nd T hrust Belt to the
west, four prom inent, south-plunging a nticlines occur
nea r 60°N. West-directed ba ckthrusts, tha t follow the
locus of older structures a nd die out southwa rd, offset
their steeper west lim b a t Pa leozoic levels. S ignifica nt
na tura l ga s reserves occur in m iddle Devonia n
ca rbona te benea th the Bea ver River Anticline.

Ab s tra ct

Mea n m a gnetic declina tion 2013, 20°50'E, decrea sing
22' a nnua lly. Rea dings va ry from  20°39'E in the S E

corner to 21°01'E in the NW corner of the m a p.
T he Geologica l S urvey of Ca na da  welcom es

corrections or a dditiona l inform a tion from  users.
Da ta  m a y include a dditiona l observa tions not portra yed

on this m a p.See docum enta tion a ccom pa nying the
da ta . Additiona l descriptive notes a nd references a re

included in the m a p inform a tion docum ent.
T his publica tion is a va ila ble for free downloa d through

GEOS CAN (http://geosca n.ess.nrca n.gc.ca /).

Author: M.E. McMe cha n
Geology by M.E. McMecha n ba sed on ground a nd

a eria l observa tions by M.E. McMecha n (2011–2012),
ground observa tions by F. Ferri (2010–2012), E.D.

Kindle ( 1943), D.F. S tott (1965), K.A. Fa lla s (2002) a nd
unpublished geologica l m a p com pila tions by Geotex

Consulta nts (1984) P.B. Rea d, principa l com piler for the
a rea  a long the L ia rd River, a nd studies of vertica l a ir

photogra phs a nd high resolution orthorectified sa tellite
im a ges by M.E. McMecha n.
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 U WI Well Na m e 
1. 200C066I094N0900 NEX EN INC.   L A JOL IE C-066-I/094-N-09 
2. 200B037I094N0900 S U NCOR WES T AR  L A JOL IE B-037-I/094-N-09 
3. 200D098F094N1000 OAKWOOD IOE ET  AL   S CAT T ER D-098-F/094-N-10 
4. 200D036H094N1500 AMOCO CHEVRON  CROW D-036-H/094-N-15 
5. 200D016A094N1500 PENN WES T    CROW D-016-A/094-N-15 
6. 202D016A094N1502 DEVON NEC   CROW C-016-A/094-N-15 
7. 200C037I094N1600 T AL IS MAN   BEAVER B-037-I/094-N-16 
8. 200C045K094N1600 PAN AM   BEAVER C-045-K/094-N-16 
9. 200A075K094N1609 T RANS EU RO  HZ  BEAVER D-A064-K/094-N-16 
10. 200C054K094N1607 T RANS EU RO  HZ  BEAVER C-054-K/094-N-16 
11. 200C027K094N1603 T RANS EU RO   BEAVER C-027-K/094-N-16 
12. 200A019K094N1602 T RANS EU RO   BEAVER B-019-K/094-N-16 
13. 200D073K094N1606 T RANS EU RO   BEAVER D-073-K/094-N-16 
14. 202B019K094N1600 T RANS EU RO   BEAVER B-A019-K/094-N-16 
15. 200C074K094N1602 T RANS EU RO ET  AL   BEAVER B-073-K/094-N-16 
16. 200A036K094N1600 T RANS EU RO ET  AL   BEAVER B-036-K/094-N-16 
17. 200D083K094N1602 T RANS EU RO ET  AL   BEAVER A-093-K/094-N-16 
18. 200D064K094N1603 T RANS EU RO   BEAVER D-064-K/094-N-16 

Ta b le  1. L ist of wells. 
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Ma pping precision cha nge
 

 
 
 

 
Concea led

 

Sta tion
 Outcrop, visited
 Aeria l observa tion
 Be dding
 Horizonta l, top known
 Inclined, top known
 Inclined, top unknown
 We lls
 Ga s, producing
 Petroleum  well, dry a nd a ba ndoned
 Ga s, suspended
 Wa ter, disposa l
 U nknown sta tus

Conta cts
Approxim a te
Inferred
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13

6

16
11

2
12

Cha nge in stra tigra phic nom encla ture

Fa ults
 Ba ck-thrust fa ult, a pproxim a te
 

Ba ck-thrust fa ult, inferred
 

Folds
 Anticline, upright, a pproxim a te 
 

Anticline, upright, inferred
 

Anticline, overturned, a pproxim a te
 

S yncline, upright, a pproxim a te
 

S yncline, upright, inferred
 

S yncline, upright, hom eoclinic, shorter a rrow on steeper lim b, a pproxim a te
 

S yncline, upright, hom eoclinic, shorter a rrow on steeper lim b, inferred
 

S yncline, overturned, inferred
 

 

Q UATERNARY
 

La nds lide : slum ps a nd/or blocks of nea rby bedrock./ls

Till, a lluvium , colluvium , la ke  s ilt: deposits of gra vel, sa nd, a nd silt. T his unit is 
shown only where these deposits cover the bedrock extensively./a

CRETACEOUS
 UPPER CRETACEOUS

 
Wa piti Form a tion: interla yered sa ndstone, m udstone, m inor conglom era te a nd 
coa l. Poorly exposed unit.3W

Kota ne e le e  Form a tion: sha le: da rk grey to bla ck, rusty-wea thering with 
sideritic concretions a nd a  few interva ls of sa ndstone: fine- to m edium -gra ined, 
thin- to thick-bedded, brown-wea thering, loca lly crossbedded, burrow-m ottled, 
fossiliferous, in the upper pa rt of form a tion. 

3K

Dunve g a n Form a tion: pebble to cobble conglom era te, va ria bly sa ndy with 
com m on crude horizonta l stra tifica tion a nd la rge-sca le crossbeds in resista nt  
conglom era te-dom ina ted cycles with sa ndstone. S a ndstone is fine-gra ined to 
conglom era tic, brown-wea thering, com m only la m ina ted or crossbedded a nd 
m a y gra de upwa rds into siltstone a nd silty m udstone. Cycles overlie a  
resista nt ba sa l sa ndstone com m only ca pped by a  thin coa l or ca rbona ceous 
m udstone. A thick interva l of va ria bly ca rbona ceous m udstone a nd siltstone 
with m inor sa ndstone a nd ra re thin coa l form s the recessive upper pa rt of the 
form a tion in the Dunedin River a rea . Multista ge cha nnel cut-a nd-fill infilled with 
interbedded siltstone a nd very fine-gra ined to pebbly sa ndstone with loca l 
ripple crossla m ina tion a nd crossbeds a re com m on in the upper pa rt of the 
form a tion.  

3D

LOWER AND UPPER CRETACEOUS
 Fort St. John Group (3Gr–3LS) Le pine  a nd Sully form a tions : interbedded da rk grey sha le, da rk grey 

m udstone, da rk grey loca lly la m ina ted siltstone a nd m inor grey or 
greenish-grey, thin-bedded sa ndstone. S ideritic concretions com m on.  
Includes stra ta  equiva lent to the S ika nni Form a tion.

3LS

Sully Form a tion: m udstone: silty, da rk grey to bla ck, rusty-wea thering with 
reddish-brown sideritic concretions; sha le: bla ck, m edium  to light 
grey-wea thering, fla ky to fissile with interbeds of light grey-wea thering pla ty 
siltstone; interbeds of sa ndstone:  fine-gra ined, grey, thin-bedded, la m ina ted 
a nd crossla m ina ted, occur nea r the top.  

3Su

LOWER CRETACEOUS
 Sika nni Form a tion: sa ndstone: a rgilla ceous or siliceous, fine-gra ined, grey, 

light brown-grey-wea thering, finely la m ina ted, loca lly crossla m ina ted, 
crossbedded in 2 or 3 sa ndy ba nds sepa ra ted by m ore recessive interva ls of 
da rk-grey to bla ck m udstone with a  few concretions. S a ndstone cha nges 
fa cies northwa rd into siltstone, very a rgilla ceous sa ndstone, a nd m udstone 
tha t a re included in the L epine a nd S ully form a tions. 

3Sk

Le pine  Form a tion: sha le: bla ck, fla ky to fissile; overla in by m udstone: silty, 
da rk grey, com m only rusty-wea thering with reddish brown-wea thering 
concretions a nd m inor interbedded pla ty siltstone in m iddle a nd upper pa rt.  
S outh of 50°23.5' the L epine Form a tion includes the stra tigra phic equiva lents 
of the Wildhorn a nd T ussock m em bers of the S ca tter Form a tion, a nd silty, 
bla ck, concretiona ry m udstone with com m on a m m onites in concretions, a nd a  
few units of a rgilla ceous siltstone form  a  ba sa l unit. 

3L

Sca tte r Form a tion (3SB–3ST) 
Sca tte r Form a tion: undivided.3S

Tus s ock Me m b e r: a lterna ting units of sa ndstone, siltstone a nd silty 
m udstone; sa ndstone: a rgilla ceous, gla uconitic, silty, greenish grey, 
thin- to thick-bedded with com m on burrow-m ottling, worm  tra ils, 
la m ina e; siltstone: a rgilla ceous, da rk grey, grey or rusty-wea thering, 
finely la m ina ted; m udstone: silty, bla ck, wea thers blocky a nd rusty.  

3ST

Wildhorn Me m b e r: m udstone: silty, bla ck, da rk-grey to 
rusty-wea thering da rk grey, reddish brown wea thering sideritic 
concretions becom e m ore com m on in the upper pa rt. T hin beds of 
a rgilla ceous siltstone a nd sa ndstone occur nea r the top.

3SW

Bulwe ll Me m b e r: sa ndstone: fine- to very fine-gra ined, grey a nd 
greenish grey, thin- to thick-bedded, com m only gla uconitic, la m ina ted, 
a bunda nt ripple-m a rks, worm  burrows, tra ils, ca stings, crossbedding, 
com m only gla uconitic, interbedded with a rgilla ceous, silty sa ndstone 
a nd silty m udstone.

3SB

Ga rb utt Form a tion: sha le: silty, da rk grey, da rk grey-wea thering, with 
num erous thin, pa ra llel la m ina ted or crossla m ina ted siltstone to sa ndstone 
lenses a nd beds giving the unit a  striped a ppea ra nce (lower pa rt); m udstone 
a nd sha le: da rk grey, com m only rusty-wea thering, rubbly, with rows of reddish 
brown-wea thering concretions a nd com m on interbeds of grey, pla na r or 
crossla m ina ted, very fine-gra ined, sa ndstone to siltstone nea r the top (upper 
pa rt). S lum p structures occur loca lly. S a ndstone: a rgilla ceous, gla uconitic, 
fine-gra ined up to 1.5 m  (4-5 feet) occurs loca lly a t the ba se. Elsewhere 
gla uconitic m udstone or a  few chert nodules m a rk the ba se. 

3Gr

TRIASSIC
 Toa d Form a tion: siltstone: ca lca reous, da rk grey, da rk grey- to 

brown-wea thering, thin- to thick-bedded, com m only la m ina ted, pla ty; m inor 
sha le: ca lca reous, da rk grey to bla ck, da rk grey- or brown-wea thering; m inor 
sa ndstone: ca lca reous, very fine- to fine-gra ined, com m only la m ina ted a nd 
sha rp ba sed, m ore com m on in the m iddle a nd upper pa rt.

=T

Gra yling  Form a tion: sha le: nonca lca reous, m edium  grey, light 
grey-wea thering, fla ky, la m ina ted with m inor interbeds of sa ndstone: 
fine-gra ined, m edium  grey, brown-grey wea thering, very thin- to thin-bedded; 
a nd m inor sha le: dolom itic, m edium  grey, la m ina ted. S a ndstone: ca lca reous or 
dolom itic, very fine- to fine-gra ined, m edium  grey, brown-wea thering, m edium - 
to very thick-bedded, interbedded with da rk grey fissile sha le, occurs a t ba se.

=G

PERMIAN
 Fa nta s que  Form a tion: chert: spiculitic, da rk to m edium  grey, 

rusty-brown-wea thering, m edium - to very thick-bedded; interbedded 
with m inor siltstone: siliceous, da rk grey to da rk brown; very resista nt 
wea thering. 

?F

Tika  Form a tion: sa ndstone: ca lca reous, fine-gra ined, grey, light 
brown-wea thering, with loca l tra ce fossils; interbedded with lim estone 
or dolostone: sa ndy, buff-wea thering, thin- to thick-bedded, com m only 
biocla stic in Bea vercrow Mounta in a rea ; overla in in Bea vercrow 
Mounta in a rea  by siltstone: da rk grey, m edium  grey- to 
rusty-wea thering, well fra ctured; sa ndstone: gla uconitic, grey, 
brown-wea thering, crossbedded, occurs a t ba se.

?T

MISSISSIPPIAN AND PENNSYLVANIAN
Ma tts on Form a tion: qua rtz a renite: fine- to very fine-gra ined, light grey or buff, 
grey- to ora nge-wea thering, thin- to m edium -bedded, well-indura ted, with 
crossbeds, crossla m ina tion, tra ce fossils, a nd ripples com m on loca lly; 
interbedded with m inor interva ls of da rk grey siltstone a nd sha le, typica lly 
form s coa rsening-upwa rd sequences (lower m em ber); sa ndstone: ca lca reous, 
very fine- to m edium -gra ined, white to m edium  grey to buff, light grey- to buff- 
to ora nge-brown wea thering, thin- to very thick-bedded, m a ssive, 
crossbedded, rippled; loca lly with m inor interbeds of siltstone a nd sha le: 
m edium  to da rk grey, m edium  grey-wea thering (m iddle m em ber); overla in by 
sa ndstone: ca lca reous or dolom itic, fine- to coa rse-gra ined, light to m edium  
grey, light grey-wea thering, thin- to thick-bedded, com m only crossbedded; 
loca lly interbedded with m inor lim estone: sa ndy, grey, m edium - to 
thick-bedded, typica lly fossiliferous; m inor dolostone: grey; m inor siltstone a nd 
sha le: da rk grey, brown- to ora nge-wea thering (upper m em ber).  

4@M


