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Introduction

The Nechako Ba sin (Fig ure 1) is part of the In te -
rior Pla teau phys io graphic re gion of Brit ish Co -
lum bia, and has been var i ously de fined in terms
of ex tent and age (Ferri and Rid dell, 2006). Ac -
cu rate as sess ment of the pe tro leum po ten tial of
the Nechako Ba sin re quires a com pre hen sive
un der stand ing of the ba sin ar chi tec ture de vel -
oped within Cre ta ceous strata, which rep re sent
the most pro spec tive tar gets in the subsurface.
Mod el ing the subsurface dis tri bu tion of these
Cre ta ceous units re quires a de tailed strati -
graphic anal y sis of co eval, lat er ally ad ja cent
strata exposed along the basin margins (Mustard 
and Mahoney, 2007).

The age and gen eral lithological char ac ter of
strata in the subsurface of the Nechako Ba sin are
broadly known from in dus try drillholes (lo cated 
on Fig ure 1) as well as through ex am i na tion of
iso lated out crops of Cre ta ceous in ter vals ex -
posed be neath ex ten sive Ce no zoic vol ca nic and
gla cial cover (Ferri and Rid dell, 2006; Mus tard
and MacEachern, 2007; Rid dell et al., 2007).
Re gional fa cies pat terns and ba sin ar chi tec ture
within the Nechako Ba sin are poorly un der stood, how ever,
and even the strati graphic af fin i ties of subsurface units are
un clear. For ex am ple, Hunt (1992) iden ti fied some
subsurface strata as pos si ble Jack ass Moun tain Group, a
Lower Cre ta ceous suc ces sion that is ex posed along the
south ern mar gins of the Nechako Ba sin, and that most pre -

vi ous stud ies have sug gested is dom i nated by sub ma rine
fan de pos its. In con trast, Hannigan et al. (1994) as signed
these rocks to the Skeena ‘as sem blage’ (more com monly
termed the Skeena Group), a gen er ally nonmarine Lower
Cre ta ceous succession exposed along the northern margins
of the Nechako Basin.

This con fu sion il lus trates the poorly con strained na ture of
the subsurface strata in this re gion (for a more thor ough dis -
cus sion of the strati graphic prob lems, see Ferri and Rid dell, 
2006) and the lack of un der stand ing of the orig i nal ex tent of 
what is now termed the Nechako Ba sin. More re cently, Rid -

Geoscience BC Re port 2008-1 135

Keywords: sedimentology, stra tig ra phy, Jack ass Moun tain
Group, Nechako, Methow, Tyaughton, Cre ta ceous

This pub li ca tion is also avail able, free of charge, as col our dig i tal
files in Adobe Ac ro bat® PDF for mat from the Geoscience BC
website: http://www.geosciencebc.com/s/DataReleases.asp.

Jurassic Intrusions

Nechako Basin
  Cretaceous Sedimentary
  and Volcanic Rocks

Methow Basin
  Cretaceous Sedimentary
  and Volcanic Rocks

Tyaughton Basin
  Cretaceous Sedimentary
  and Volcanic Rocks

Jurassic and older Volcanic
and Sedimentary Rocks

Tertiary to Recent
Volcanic Rocks

Nechako Basin outline

Well location

Yalakom  Fault

F
ra

se
rF
a
u
lt

Figure 2
area
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dell et al. (2007) have pro vided new palynological and ra -
dio met ric age con trols from subsurface drill cut tings of the
ex ist ing hy dro car bon ex plo ra tion wells. These change the
sug gested ages of some subsurface in ter vals con sid er ably
(e.g., ex pand ing the amount of known Albian–Ceno man -
ian subsurface strata) .  In ad di  t ion,  Mus tard and
MacEachern (2007) con ducted a sedimentological and
ichnological de scrip tion and in ter pre ta tion of the ex ist ing
cored in ter vals from the ar chived wellcores. Most ex tant
core from these wells rep re sents ei ther shal low ma rine or
nonmarine en vi ron ments of de po si tion, in clud ing those
from Cre ta ceous strata. No deep ma rine fa cies were cored,
al though sig nif i cant thick nesses of ma rine turbidites (pre -
sum ably sub–wave-base depths) are in ter preted to be
present, based on geophysical well log profiles (Riddell et
al., 2007).

At the south ern end of the Nechako Ba sin, Lower Cre ta -
ceous Jack ass Moun tain Group (JMG) strata are un con -
form ably over lain by Ce no zoic vol ca nic rocks (Fig ure 2).
The Cre ta ceous strata are gen er ally clas si fied as part of the
Methow Ba sin, but are clearly the sur face ex pres sions of
strata that con tinue north ward into the subsurface be neath
the Ce no zoic rocks that form most of the ex posed strata of
the Nechako Ba sin (Hickson et al., 1994; Mahoney et al.,
pers. comm.). The JMG and as so ci ated strata in clude thick
(>1000 m), lat er ally ex ten sive (>10 km) sand stone suc ces -
sions that over lie and interfinger with mudstone. Pre vi ous
stud ies have in ter preted them as the de pos its of large sub -
ma rine fan deposystems (Kleinspehn, 1982, 1985), al -
though Schiarizza et al. (1997) iden ti fied some ar eas of
nonmarine strata, which they considered to be part of the
JMG.

The au thors’ em pha sis on the Jack ass Moun tain Group re -
flects the hy poth e sis that this unit is prob a bly the best can -
di date for ma jor res er voir sys tems in the subsurface of the
Nechako Ba sin. It is sug gested that JMG strata rep re sent
the clos est sur face an a logue and the most likely di rect cor -
re la tive to the ‘Skeena as sem blage’ of the subsurface,
which has been in ter preted by Hannigan et al. (1994, p.
140) to con tain “the most sig nif i cant pe tro leum plays in this 
as sess ment”. This con fu sion re gard ing strati graphic no -
men cla ture also high lights the con fu sion of ‘ba sin’ names
tra di tion ally as signed to dif fer ent strati graphic suc ces sions
in the re gion. The au thors sug gest that the sep a ra tion of
strati graphic suc ces sions of sim i lar age and type into sep a -
rate ‘Nechako,’ ‘Methow,’ and pos si bly ‘Tyaughton’ bas ins 
likely re flects the his tory of dif fer ent re search ers study ing
the same rocks in dif fer ent ar eas, rather than dis crete
depositional bas ins. These stud ies will test the hy poth e sis
that the Nechako, Methow and per haps the Tyaughton ‘bas -
ins’ con sti tuted one ex ten sive and con tin u ous re gional area
of de po si tion dur ing at least Early Cre ta ceous time (a ba sin
that may have been linked with Early Cre ta ceous de po si -
tion of the south ern Skeena ‘Ba sin’ as well, al though the

cur rent stud ies will not di rectly test this hy poth e sis). If
these in di vid ual ‘bas ins’ were orig i nally lat er ally con tin u -
ous and thus rep re sent a sin gle Early Cre ta ceous
depocentre, there would be ma jor im pli ca tions for the hy -
dro car bon po ten tial of the Nechako ‘Ba sin’, greatly in -
creas ing both the vol ume of potential reservoir rocks and
potential source rocks, such as the extensive black shale of
the Ladner Group in the Methow Terrane (Ray, 1990).

A brief re gional re con nais sance study in 2006 iden ti fied
two ma jor ar eas of well-ex posed JMG suit able for de tailed
strati graphic and sedimentological stud ies (Mus tard and
Mahoney, 2007). These de tailed stud ies com menced in
sum mer 2007, and form the ba sis for two M.Sc. re search
pro jects (Goodin and MacLaurin). Field work will con tinue 
in 2008 on both of these stud ies and sev eral re gional stud ies 
on Cre ta ceous strata in the area, in clud ing the Nechako
Basin.

Summer 2007 Field Research

Jackass Mountain Group in the Camelsfoot
Range Area

Dur ing sum mer 2007, Goodin con ducted a de tailed ex am i -
na tion of sec tions of the JMG in the Camelsfoot Range
(Fig ure 2, lo cal ity A; Fig ure 3). The JMG is well ex posed
on sev eral ridges in this area and is vol u met ri cally the most
sig nif i cant geo log i cal unit in the cen tral and east ern
Camelsfoot Range (Hickson et al., 1994; Schiarizza et al.,
1997; Mahoney et al., pers. comm.). The study area ex tends 
north west along the Yalakom fault from the con flu ence of
the Fra ser and Bridge rivers, to the geo graphic junc tion be -
tween Nine Mile Ridge and the Yalakom River (Fig ure 3).
The north ern bound ary is de lin eated by the north east-
trending Nine Mile Ridge. The study area is fo cused on the
cen tral part of an ap prox i mately 150 km long, south ward-
ta per ing wedge of mainly me dium- to coarse-grained sand -
stone and polymictic con glom er ate ex posed be tween the
Yalakom and Fra ser fault sys tems. It is part of a broad,
asym met ric synclinorium with the base of the JMG ex -
posed in steeply dip ping beds on the west ern limb east of
the Yalakom River, and the up per part exposed in
moderately west-dipping beds in the eastern limb.

Within this study area, five de tailed strati graphic sec tions
were mea sured (Fig ure 3). Forty-five lithological, 10 de tri -
tal zir con, 12 mudstone geo chem is try, 11 microfossil and 3
macrofossil sam ples were col lected, most from the strati -
graphic sec tions. Sec tion thick nesses in clude ap prox i -
mately 1500 m on Yalakom Moun tain (A on Fig ure 3),
130 m on east ern Nine Mile Ridge (B on Fig ure 3), 130 m
on west ern Nine Mile Ridge (C on Fig ure 3), 125 m on
Madson Creek (D on Fig ure 3), and 70 m on a low-ly ing
ridge in the cen tral study area (E on Fig ure 3). Sev eral ad di -
tional tra verses were con ducted to col lect gen eral
lithological, structural and fossil information.
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At and near Yalakom Moun tain
(A on Fig ure 3), north west-
trending JMG strata dip steeply
and are slightly over turned to -
wards the north in some ar eas.
Jack ass Moun tain Group units in
this area over lie Mid dle Ju ras sic
rocks  of  the  Ladner  Group
(Mahoney, 1993; Schiarizza et
al., 1997). These basal JMG
rocks are dom i nated by mas sive,
g reen ,  me  d ium-  to  coarse-
grained, lithic-rich feldspathic
sand  s tone and  in te rbedded
siltstone. These form a >1500 m
thick unit on Yalakom Moun tain
(Fig ure 3) that is cor re la tive with
the vol ca nic sand stone unit de -
scribed by Schiarizza et al.
(1997). Jack ass Moun tain Group
strata con tain ing fos sils of prob a -
ble Barremian age are pres ent about 200 m be low the base
of this sec tion, but above the basal un con formity with the
un der ly ing Lower to Mid dle Ju ras sic Dewdney Creek For -
ma tion (GSC Lo cal ity Num ber 74815; un pub lished data
pro vided by Poulton et al., 1994 included in Schiarizza et
al., 1997). New fos sil col lec tions from the up per part of the
strati graphic sec tion north of Yalakom Moun tain are of
Albian age (Brewericeras hulenense zone). Thus, the full
strati graphic sec tion of the JMG in the Yalakom Moun tain
area appears to range in age from Barremian to Albian.

The Madson Creek sec tion (D on Fig ure 3) in cludes the
best ex po sures of the most readily iden ti fi able unit within
the JMG of the Camelsfoot Range (Fig ure 3). These
striped, dark grey and pale ol ive ‘ze bra beds’, com posed of
rip pled and synsedimentary folded, silt-sized and fine- to
me dium-grained sand stone units, re spec tively, form a
125 m thick suc ces sion bounded above and be low by mas -
sive, me dium- to coarse-grained, green lithic-rich
feldspathic sand stone (Fig ure 4, with leg end as Fig ure 5).
Al though the thick est ob served out crop of this lithofacies is 
in the Madson Creek area, the ze bra beds are pres ent
through out the cen tral part of the study area, are con sid ered
to be lat er ally con tin u ous for many kilo metres, and form
part of a sed i men tary unit at least sev eral hun dreds of
metres thick. These beds dom i nate the strati graphic suc ces -
sion to the north east of Hogback Moun tain; how ever, fur -
ther west, al though still pres ent, the beds seem to be in tran -
si tion to, and be come interbedded with, more mas sive and
thicker sand stone beds. This sug gests an interfingering re -
l a  t i o n  s h i p  b e  t w e e n  t h e  z e  b r a  b e d s  a n d  t h i c k
lithofeldspathic sand stone beds sim i lar to those of the
Yalakom Moun tain area. While no fos sils have yet been
iden ti fied from the ze bra beds, strata struc tur ally un der ly -

ing these beds in the Madson Creek area con tain the
belemnoid fos sil Acroteuthis, suggesting a pre-Albian
Cretaceous age.

Rocks on Nine Mile Ridge (B and C on Fig ure 3) com prise
a unit sev eral kilo metres thick of re peated suc ces sions of
<40 m thick bed sets con sist ing of abun dant trough
crossbeds of mod er ately- to well-sorted, me dium-grained
sand stone and rare peb bly sand stone at the base of some
sets. These are sep a rated by sec tions of poorly ex posed
siltstone, mudstone and lesser fine-grained sand stone units
that are tens to hun dreds of metres thick. In a few places, the 
finer pack ages in clude fine-grained, sand stone thin beds
that are reg u lar and rhyth mi cally re peated, and dark grey
mudstone interbeds that gradationally coarsen up to one of
the crossbedded sand stone bed sets de scribed above. The
re peated more than 100 m thick suc ces sions of decimetre-
thick trough cross-strat i fied sand stone sep a rated by
siltstone-rich in ter vals sug gest ac cu mu la tion in a flu vial
en vi ron ment, with river sys tems build ing across and into
floodplains that may have in cluded lac us trine ar eas (with
rhyth mi cally de pos ited fresh-wa ter turbidites) and small,
fresh-water deltaic successions.

The JMG strata in the Camelsfoot Range can be sub di vided
into three ma jor fa cies as so ci a tions, which roughly cor re -
spond to south ern, cen tral and north ern geo graphic ar eas,
as de scribed above. In the south, di rectly north east of the
Yalakom fault, the thick suc ces sion in cludes mas sive sand -
stone units that were de pos ited as sed i ment grav ity flows
(mostly turbidites) in a sub–wave-base, ma rine en vi ron -
ment. These cor re spond to the sub ma rine fan de pos its that
Kleinspehn (1982, 1985) in ter preted to be the dom i nant
depositional en vi ron ment for the en tire JMG. In the cen tral
por tion of the study area, the interbedded turbiditic sand -
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stone and siltstone com pris ing the ze bra beds of the
Madson Creek area were most likely de pos ited near or
within the mi grat ing lobes of an ac tive sub ma rine fan sys -
tem. Com mon wave re work ing of the up per parts of many
turbidites, how ever, in di cates that depth was typ i cally
above the storm wave base, sug gest ing a rel a tively shal low
shelf en vi ron ment, pos si bly tran si tional to a mar ginal ma -
rine shore line re gime. It is con sid ered likely that these shal -
low shelf turbidites com prise dis tal (e.g., prodeltaic units)
de pos its of river-dom i nated delta or fan delta sys tems,
rather than as parts of deeper wa ter sub ma rine fan sys tems.
The fa cies ex posed on Nine Mile Ridge are in dic a tive of
nonmarine flu vial, floodplain and pos si ble lac us trine en vi -
ron ments. Un for tu nately, poor ex po sure in the val leys near
Nine Mile Ridge means that it is not possible to trace this
nonmarine unit directly into the marine facies of the rest of
the JMG in this region.

As sum ing that the JMG study area in the Camelsfoot Range 
is all part of the same struc tural block (Mahoney et al., pers.
comm.), these three ma jor fa cies as so ci a tions likely rep re -
sent both lat eral and ver ti cal changes in ba sin depositional
pat terns over time. The south ern sub ma rine fan sand stone
may rep re sent the base of a rel a tive ma rine re gres sion,
whereas the cen tral fa cies of shal low ma rine turbidites may
re flect ei ther pro gres sive shallowing of the ba sin over time
or a time-equiv a lent, but more prox i mal, ma rine fa cies in
the north ern part of the study area. The Nine Mile Ridge
nonmarine suc ces sion rep re sents ei ther a more prox i mal
part of the ba sin or a pro gres sive shallowing of JMG de po -
si tion over time. The cur rent lack of age con trol on the
nonmarine unit and pos si bil ity of struc tural sep a ra tion
from the other fa cies makes either interpretation feasible at
this stage of the study.

Jackass Mountain Group in the Nemaia
Mountain Area

MacLaurin be gan a sim i lar de tailed strati graphic study of
JMG and re lated strata in the Chilko Lake–Nemaia Val ley
area (lo cal ity B on Fig ure 2), a study that will con tinue dur -
ing the sum mer of 2008. The JMG and other Cre ta ceous
and Ju ras sic sed i men tary suc ces sions are well ex posed in
this area, es pe cially on Nemaia Moun tain and sur round ing
ridges (Fig ure 2; Schiarizza et al., 2002). These strata are
ex posed im me di ately south west of the Yalakom fault and
tra di tion ally are con sid ered part of the Tyaughton Ba sin,
which Garver (1992) de scribed as a dis crete sub-ba sin from 
the Methow Ba sin, with dif fer ent sed i men ta tion pat terns
and source ar eas. Res to ra tion of ~115 km of dextral off set
on the Yalakom fault (as sug gested in Schiarizza et al.,
1997), how ever, re stores the JMG of the Camelsfoot Range
di rectly ad ja cent to the Chilko Lake–Nemaia exposures,
suggesting original depositional continuity.

The JMG and un der ly ing Ju ras sic strata in this area are well
ex posed in a north east-plung ing syncline whose axis runs
be neath and par al lel to Tsuniah Lake (Fig ure 2; Schiarizza
et al., 2002). Re con nais sance tra verses of the area re vealed
dom i nantly undeformed JMG strata un con form ably over -
ly ing the Ju ras sic Nemaia For ma tion in most ar eas. In other
lo cal i ties, JMG strata un con form ably over lie the Ju ras sic
Re lay Moun tain Group. Based on this re con nais sance
work, five lo cal i ties were iden ti fied as suit able for mea sur -
ing de tailed strati graphic sec tions. These com prise two
well-ex posed ridges on the north ern limb, two on the south -
ern limb and one on the furthest southwest portion of the
syncline.

Dur ing the sum mer of 2007, work on four of the strati -
graphic sec tions was ini ti ated, com pris ing the four sec tions
on the north ern and south ern syncline limbs. One 2.2 km
thick mea sured sec tion on the north east ern side of the
syncline doc u ments a 1.9 km thick JMG suc ces sion of pre -
dom i nantly well-sorted sand stone with mi nor mudstone in -
ter vals (Fig ure 6, with leg end as Fig ure 5). Above the
JMG–Nemaia For ma tion con tact in this sec tion, a mas sive
sand stone unit con tain ing rare swaley cross-strat i fi ca tion
and con glom er atic lenses fines up wards into a sandy
siltstone. A 100 m thick mudstone suc ces sion, con tain ing
wave- and com bined-flow rip ple lam i na tion, sandy
interbeds and abun dant fos sil and or ganic ma te rial, over lies 
this sandy unit and coars ens up ward into an in ter val of ex -
ten sive, well-sorted sand stone bod ies that dis play abun dant 
very low an gle cross-strat i fi ca tion and (in some lo cal i ties)
dis tinct trough- and hummocky cross-strat i fi ca tion. This
unit is over lain by mas sive to pla nar strat i fied sand bod ies
and interbedded mudstone. The lower 800 m of a 1.2 km
thick sec tion on which mea sure ment is in prog ress on the
north west side of the syncline exhibits similar stratigraphy
with minor changes in unit thickness.

The up per 800 m of an 1.4 km thick strati graphic sec tion on
which mea sure ment is in prog ress on the south east limb of
the syncline is dis tinctly finer grained, with a higher per -
cent age of mudstone in the mid dle sand stone unit, but is
capped by an anom a lous con glom er atic fa cies. Well-sorted
sand stone dom i nates this unit, dis play ing abun dant low-
an gle cross-strat i fi ca tion and soft-sed i ment de for ma tion.
The basal 200 m is com posed dom i nantly of silty mudstone
with mi nor fine-grained sand stone. The age of these basal
JMG strata is poorly con strained, but the un der ly ing
Nemaia For ma tion strata con tain ammonites of Bathonian
age (Iniskinites sp.), whereas the up per part of this unit con -
tains ammonites that ap pear to be re fer able to Hauterivian
forms. The up per 200 m of the fourth sec tion, lo cated on the 
south west limb of the syncline, is com posed of well sorted,
mas sively bed ded sand in ter ca lated with finer-grained in -
ter vals. This sec tion is ten ta tively cor re lated to the up per
por tion of the mea sured sec tion on the north east limb of the
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typ i cal sheet-like sand stone-mudstone cou plets; d) closer view of sand stone-mudstone cou plets where a de tailed sec tion from 47
to 48.9 m was mea sured; e) close-up view of two sand stone beds dis play ing aggradational cur rent rip ple forms, some pos si ble re -
work ing of up per rip ples and trace fos sils at the sand-mud in ter face and above.



syncline and contains probable Albian-aged fossils in its
uppermost part.

Ex ten sive sam pling of rock types keyed to strati graphic po -
si tion will fa cil i tate de tailed pet ro log i cal, or ganic mat u ra -
tion and po ros ity and per me abil ity anal y ses. Ap prox i -
mately 70 rock sam ples, dis trib uted be tween the four
mea sured sec tions, were col lected for pet ro log i cal anal y -
ses. Ten de tri tal zir con sand stone sam ples and 17 mudstone
geo chem i cal sam ples were col lected for iso to pic prov e -
nance stud ies. One ther mal mat u ra tion sam ple of a car bon -
ized wood frag ment found in the south east ern sec tion and
one total organic carbon mudstone sample were also taken.

Sev eral new fos sil lo ca tions were iden ti fied in this area. A
dis tinc tive 100 m thick, dark grey mudstone unit pres ent in
both mea sured sec tions on the north ern limb yielded com -
mon fos sil spec i mens, in clud ing ammonites, gas tro pods
and bi valves of prob a ble Hauterivian age. The con glom er -
atic unit be neath the mudstone unit also yielded bi valves
and a few ammonite and gas tro pod fos sils, presently under
study.

Pri mary ob ser va tions in di cate that cor re la tions be tween
these four sec tions can be un der taken, and pre lim i nary in -
ter pre ta tions sug gest an over all deep en ing of the ba sin over 
time from a shal low ma rine en vi ron ment to an outer shelf or 
slope en vi ron ment. The north ern limb of the syncline is in -
ter preted to be a storm-dom i nated lower to up per shoreface
en vi ron ment with in ter mit tent, but mod er ate, deltaic in flu -

ence. The south ern limb shows sig nif i cant dis sim i lar i ties to 
the north ern limb, in clud ing a dis tinctly finer-grained basal
unit. A very pre lim i nary study of the sec tion sug gests it rep -
re sents a shal low ma rine depositional en vi ron ment that un -
der went trans gres sion from lower shoreface to outer shelf
con di tions. The conglomeratic facies may be associated
with a deltaic influence.

Regional Studies

In ad di tion to the fo cused grad u ate stu dent stud ies sum ma -
rized above, sev eral re gional sam pling pro grams were ini ti -
ated. Sam pling of Lower Cre ta ceous strata in the ar eas be -
tween the Camelsfoot Range and Chilko Lake re gion was
ini ti ated to com pare the de tri tal zir con and other geo chem i -
cal char ac ter is tics of these strata to those of the main study
ar eas, and to test sug ges tions made in pre vi ous stud ies that
Methow and Tyaughton bas ins were dis tinct sub-bas ins
dur ing Early Cretaceous time (e.g., Garver, 1992).

South of the synclinorium in the Nemaia Moun tain area,
across a se ries of high-an gle faults, strata of prob a ble
Albian age are ex posed on the north ern flanks of Mt.
Tatlow (C on Fig ure 2). This unit con sists of black silty
mudstone, lithic sand stone and chert-peb ble con glom er ate, 
which un con form ably over lies the Up per Ju ras sic Re lay
Moun tain Group. These rocks have been as signed to the
Beece Creek suc ces sion of the mid-Cre ta ceous Tay lor
Creek Group in sev eral pre vi ous stud ies and pub lished geo -
log i cal maps (e.g., Schiarizza and Rid dell, 1997;
Schiarizza et al., 2002). Pre lim i nary strati graphic anal y sis
in di cates these strata con form ably over lie both the mid dle
to late Albian Dash and Liz ard for ma tions of the Tay lor
Creek Group, and that these strata may be di rectly cor re la -
tive to part of the Jack ass Moun tain Group on Nemaia
Moun tain. If this in ter pre ta tion is cor rect, this cor re la tion
would pro vide the ear li est de fin i tive tie be tween the
Methow and Tyaughton bas ins, and would sub stan tially in -
crease the ex tent of the re gional Early Cre ta ceous
depocentre. The well-ex posed strati graphic sec tion on the
north ern flanks of Mt. Tatlow will be ex am ined in de tail as
part of a fourth year B.Sc. pro ject (M. Forgette of Uni ver -
sity of Wis con sin–Eau Claire, one of the stu dent as sis tants
of the 2007 sea son). The sec tion has been mea sured in de -
tail and ex ten sively sam pled for thin sec tion pe trog ra phy,
shale geochemistry, detrital zircon analysis, palynological
and microfaunal studies and total organic carbon.

Summary and Regional Implications

The 2007 field sea son fo cused on de tailed field in ves ti ga -
tions, mea sure ment of strati graphic sec tions and sam ple
col lec tion as part of two stud ies of well-ex posed Jack ass
Moun tain Group strata. In ad di tion, some ini tial sam pling
was con ducted for more re gional stud ies of Early Cre ta -
ceous units in ad ja cent ar eas. Much of the fi nal in ter pre ta -
tion from these stud ies will fol low fur ther field work in

Geoscience BC Re port 2008-1 141

Measured Section Legend

sandstone-siltstone 
couplet

silty mudstone

mudstone

trace fossils

ripple x-lamination

trough x-strata

wavy lamination/bedding

lenticular bedding

swaley cross-strata

ripup clasts

concretion

syn-sedimentary 
deformed strata

flaser bedding

hummocky cross-strata

loaded basal 
contact

wood fragments 

convolute bedding

low angle truncations 

horizontal planar 
parallel strata

inverse grading

normal grading

pebble/gravel lag

scoured base

dewatering structures

ripup clast horizon

pebble/gravel bed

siltstone-mudstone 
interbeds

sill

ammonite

sandstone

bivalves

belemnite

Fig ure 5. Com mon leg end for mea sured sec tions of Fig ures 4 and
6.
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Fig ure 6. a) Sim pli fied strati graphic sec tion through JMG from ridge north of Tsuniah Lake (com mon leg end in Fig ure 5); b) fine-
grained lam i nated sand stone dis play ing ir reg u lar wispy lam i na tion and cross-lam i nated rip ple forms, typ i cal of the lower sand-rich
unit; c) fine- to me dium-grained sand stone beds (most are nor mally graded) with mudstone cap ping or be tween beds, prob a bly con -
sti tut ing turbidites, al though this unit also con tains some shal low-wa ter fea tures; d) light and dark sand stone (mostly fine to me dium
grained) with rare peb bly lay ers in ero sive-based troughs (cen tral) and top bed, high-an gle dis con ti nu ities are prob a bly chan nel
bases; e) me dium-grained sand stone dis play ing high-an gle cross-strat i fi ca tion typ i cal of this up per sand stone unit (both swaley
and trough cross-strat i fi ca tion oc cur in this unit).



2008 and ex ten sive pro cess ing of geo chem i cal sam ples,
ex am i na tion of thin sec tions from rock sam ples and anal y -
sis of new macrofossil col lec tions. As well, ex ten sive col -
lec tions of mudstone sam ples pro cessed for microfossils
(palynology and foraminifers) will hope fully pro vide ad di -
tional age con straints. Some preliminary implications are,
however, apparent.

The pres ence in the Jack ass Moun tain Group of ex ten sive
and ex tremely thick fa cies in ter vals in ter preted to rep re sent 
shal low ma rine and nonmarine en vi ron ments was sur pris -
ing, given that the main pre vi ous study of the JMG in ter -
preted it to be dom i nated by sub ma rine fan de po si tion in
re l  a  t ive ly  deep  (sub–wave-base)  en  v i  ron  ments
(Kleinspehn, 1982, 1985; al though Schiarizza et al., 1997
did rec og nize some nonmarine com po nents within the
JMG in their re gional syn the sis). In the Camelsfoot Range,
sub–wave-base sub ma rine fan fa cies are pres ent as a thick
suc ces sion im me di ately north east of the Yalakom fault.
The JMG in large ar eas of the north ern Camelsfoot Range,
how ever, com prises nonmarine flu vial and pos si bly lac us -
trine suc ces sions. In ad di tion, the cen tral Camelsfoot
Range con tains ex ten sive ex po sures of sand stone-
mudstone turbidites, but with com mon re work ing of the
tops of these turbidites by wave pro cesses, in di cat ing a rel -
a tively shal low ma rine en vi ron ment of de po si tion. The pre -
cise age of the nonmarine fa cies is pres ently un known, but
de tri tal zir con sam ples from flu vial sand stone in this fa cies
will at least pro vide a max i mum age, and palynology sam -
ples will hope fully pro vide more spe cific age con straints
and other biostratigraphic in for ma tion. The im pli ca tion is
that a con tin u ous, nonmarine to ma rine suc ces sion is pre -
served in this area, which pos si bly spans Barremian to
Albian–Cenomanian time. The pres ence of thick and mod -
er ately well-sorted, cross-strat i fied flu vial sand stone pack -
ages in the north ern Camelsfoot Range pro vides a new po -
ten tial hy dro car bon res er voir sys tem, which may have had
better orig i nal porosity and permeability characteristics
than the less well-sorted massive sandstone turbidites
common to the southern Camelsfoot Range.

De tailed work in the Nemaia Moun tain study area also sug -
gests that much, if not most, of the JMG in this area lacks
sub ma rine fan turbidites. Thick suc ces sions of ma rine
sand stone with swaley and, lo cally, hummocky and trough
cross-strat i fi ca tion in di cate shal low and rel a tively high-en -
ergy nearshore en vi ron ments of de po si tion, as do as so ci -
ated heterolithic sand stone-mudstone pack ages con tain ing
wave and com bined-flow rip ple types. These shal low ma -
rine in ter vals ap pear to be more com mon in the north ern
and lower parts of the JMG suc ces sion in this area and
change up ward and south ward to mas sive sand stone beds
and interbedded mudstone suc ces sions that are more typ i -
cal of deeper ma rine sub ma rine fan sys tems, al though the
ex tent and thick ness of these fa cies do not ap pear to be
great. The pres ence of very thick suc ces sions of shal low

ma rine (shoreface or delta front) fa cies, which in clude ex -
ten sive decimetre thick in ter vals of well-sorted sand stone,
is an im por tant new dis cov ery. If these strata con tinue in the 
subsurface to the north, they may represent high priority
targets to test as a hydrocarbon reservoir system.

The pres ence of sig nif i cant thick nesses of shal low ma rine
and ter res trial units within the JMG also in creases sup port
for cor re la tion of this unit with sim i lar subsurface Lower
Cre ta ceous strata of the Nechako Ba sin. Shal low ma rine
sand stone, in par tic u lar, is likely to serve as well-sorted and
lat er ally ex ten sive units with suf fi cient po ros ity and per me -
abil ity to act as high-vol ume res er voir units for sig nif i cant
hy dro car bon ac cu mu la tion. As well, this cor re la tion
greatly ex pands the ex tent of po ten tial source rocks for the
subsurface strata. Mud-rich source rocks of the Tyaughton
and Methow bas ins in clude the ex ten sive Ladner Group
and Re lay Moun tain Group units. Both of these ex ten sive
units are cur rent ob jects of study for source-rock po ten tial,
both as part of this pro ject and the ongoing projects
described in Ferri and Riddell (2006).
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