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INTRODUCTION

The Nechako Ba sin (Fig 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 hinges on 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 ling the subsurface dis tri -
bu tion of these Cre ta ceous strata re quires de tailed strati -
graphic anal y sis of co eval, lat er ally ad ja cent strata ex posed 
along the ba sin mar gins. 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 and ex am i na -
tion of iso lated out crops of Cre ta ceous strata ex posed be -
neath ex ten sive Neo gene vol ca nic cover (re viewed in Ferri
and Rid dell [2006], also see Fig 1 for the lo ca tion of many
of these drillholes). How ever, re gional fa cies pat terns and
ba sin ar chi tec ture are poorly un der stood, and even the
strati graphic af fin i ties of subsurface strata are un clear. For
ex am ple, Hunt (1992) iden ti fies some subsurface strata as
pos si ble Jack ass Moun tain Group, a gen er ally ma rine suc -
ces sion which is ex posed along the south ern mar gins of the
Nechako Ba sin, whereas Hannigan et al. (1994) as signs
these rocks to the Skeena ‘As sem blage’ (more com monly
termed the Skeena Group), a gen er ally nonmarine suc ces -
sion which is ex posed along the north ern mar gins of the
Nechako Ba sin. This con fu sion il lus trates the poorly
known na ture of the subsurface strata in this re gion. For a
more thor ough dis cus sion of stratigraphic problems, see
Ferri and Riddell (2006).

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 Neo gene vol ca nic rocks (Fig 2). They 
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 Ter tiary rocks, which
form most of the ex posed strata of the Nechako Ba sin
(Hickson et al., 1994; J.B. Mahoney et al., in prog ress). The 
JMG and as so ci ated strata in clude thick (thou sands of
metres), lat er ally ex ten sive (tens of kilo metres) ma rine
sand stone suc ces sions that over lie and interfinger with ma -
rine mudstone. How ever, the three-di men sional ar chi tec -
ture of the stra tig ra phy is very poorly con strained, and
there fore the subsurface fa cies dis tri bu tion is un known.
Pre vi ous stud ies have in ter preted them as the de pos its of
large sub ma rine fan deposystems (e.g., Kleinspehn, 1982,
1985). How ever, these pre vi ous stud ies were pri mar ily first 
or der strati graphic as sess ments, com monly as so ci ated with 
gov ern ment re gional map ping pro jects, and pre ceded a
large num ber of stud ies that, over the last 15 years, have
greatly en hanced the un der stand ing of sub ma rine fan sed i -
men ta tion models (e.g., Bouma, 2000).

THIS STUDY

The in tent of the three-year study is to con duct a re -
gional anal y sis of lat eral and ver ti cal vari a tions in Early
Cre ta ceous strati graphic char ac ter along the south ern mar -
gin of the Nechako Ba sin, which will be in te grated with
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Fig ure 1. Re gional geo log i cal lo ca tion map with bound aries of rel e -
vant 1:250 000 map ar eas, BC (mod i fied from BC Min is try of En -
ergy, Mines and Pe tro leum Re sources, 2002).



anal y sis of the iso lated ex po sures within the ba sin to pro -
vide con straints on tem po ral and spa tial vari a tions in the
subsurface. This study builds on ear lier stud ies, but with
more de tailed sedimentology and strati graphic anal y sis,
pet ro log i cal anal y sis (with po ros ity/per me abil ity es ti -
mates), prov e nance stud ies (de tri tal mica and zir con, Nd
anal y sis of fine-grained units, geo chem is try of con glom er -
ate clasts), biostratigraphic stud ies and hy dro car bon res er -
voir rock po ten tial. The em pha sis on the Jack ass Moun tain
Group re flects the au thors’ con ten tion that this is prob a bly
the best can di date for a ma jor res er voir sys tem in the
subsurface of the Nechako Ba sin. This study sug gests that
the JMG are the clos est sur face an a logue and most likely di -
rectly cor re la tive to the Skeena ‘As sem blage’ of the
subsurface, which is in ter preted by Hannigan et al. (1994)

to  con ta in  “the  mos t  s ign if ican t
petroleum plays in this assessment”.

Field re con nais sance ex am i na tion
in late Au gust 2006 iden ti fied the main
fo cus ar eas for de tailed anal y sis of
Lower Cre ta ceous sed i men tary suc ces -
sions in the south ern part of the Nechako 
Ba sin and along its south ern mar gins.
Two MSc stu dents will con duct the sis
re search as part of this pro ject. One MSc
in ves ti ga tion will in clude de tailed ex -
am i na tions of well ex posed sec tions of
the JMG in the Camelsfoot Range (Fig 2, 
lo cal ity A). The JMG is well ex posed on
sev eral ridges in this area (Fig 3) and
vol u met ri cally the most sig nif i cant unit
in the cen tral and east ern Camelsfoot
Range (Hickson et al., 1994; Schiarizza
et al., 1997; J.B. Mahoney et al., in prog -
ress). It forms the cen tral part of an ap -
prox i mately 150 km long, south ward-
tapering wedge of mainly me dium to
c o a r s e - g r a i n e d  s a n d  s t o n e  a n d
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; the base of the unit is ex -
posed in steeply dip ping beds on the
west ern limb, east of the Yalakom River,
and the up per part is ex posed in mod er -
ately west-dip ping beds in the east ern
limb. Mul ti ple strati graphic sec tions
will be mea sured with de tailed ex am i na -
tion of the fa cies as so ci a tions and ar chi -
tec ture on the ridges be tween sec tion lo -
ca tions. 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/per me abil ity
anal y ses (done mostly in con junc tion
with on go ing re gional stud ies of these
pa ram e ters by F. Ferri of the BC Geo log -
i cal Sur vey as out lined in Ferri and Rid -
d e l l  [ 2 0 0 6 ] ) .  T r a  d i  t i o n a l
sed imento log ica l  mea  sure  ments
(paleocurrents, fa cies types and de scrip -
tions, con glom er ate clast com po si tions,
strati graphic thick ness vari a tions and
cyclicity and other sedimentological pa -
ram e ters) will be sup ple mented with

sampling for isotopic provenance studies. It is hoped that
new fossil localities will add to biostratigraphic
information available for these units.

A sec ond MSc stu dent will con duct a sim i lar de tailed
strati graphic study of JMG and re lated strata in the Chilko
Lake – Nemaia Val ley area (Fig 2, lo cal ity B). JMG and
other Ju ras sic and Cre ta ceous 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 4; Schiarizza et al., 2002).
These strata oc cur 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 sub-ba sin sep a -
rate from the Methow Ba sin, with dif fer ent sed i men ta tion
pat terns and source ar eas. How ever, res to ra tion of the ap -
prox i mately 115 km of dextral off set on the Yalakom fault
re stores the JMG of the Camelsfoot Range di rectly ad ja cent 
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Fig ure 2. Re gional geo log i cal frame work and lo ca tion of ma jor ar eas of study, BC (mod i -
fied from Ferri and Rid dell, 2006; Rid dell, 2006).



to the Chilko Lake – Nemaia Val ley ex -
p o  s u r e s ,  s u g  g e s t  i n g  o r i g  i  n a l
depositional con ti nu ity. De tailed stra -
tig ra phy and prov e nance anal y sis of
Cre ta ceous strata in both ar eas will doc -
u ment lat eral and ver ti cal depositional
pat terns and source re gions, which will
per mit eval u a tion of the sub-basin hy -
poth e sis of Garver (1991) and pro vide
new and more de tailed in for ma tion to
con strain the na ture of the JMG along
the south ern mar gin of the Nechako Ba -
sin.

In ad di tion to the de tailed MSc pro -
ject stud ies, the au thors have be gun a re -
gional study of these Cre ta ceous strata.
Ex am i na tion of Lower Cre ta ceous
strata in well ex posed ar eas (po ten tially
all iden ti fied ar eas of Cre ta ceous strata
on Fig 2) will per mit re gional eval u a -
tion of lat eral vari a tions in the strati -
graphic suc ces sions. Paleocurrent and
prov e nance data will be col lected, in -
clud ing sys tem atic sam pling for iso tope 
geo chem is try, con glom er ate clast geo -
chem is try, and sand stone pe trol ogy.
De tailed strati graphic sec tions will be
in te grated with sec tions pro vided by the 
MSc pro jects to pro vide a re gional
strati graphic frame work. For ex am ple,
lo cal ity C (Fig 2) is the site of sev eral
dif fer ent ar eas of known lower Cre ta -
ceous sed i men tary rock ex po sures. Re -
gional map ping pro jects have in cluded
de scrip tions of these ex po sures, the
most de tailed de scrip tions were by
Schiarizza and Rid dell (1997), who re -
fer to these strata by var i ous lo cal ity
names (Chaunigan Lake, Vick Lake,
Fish Lake, Elkin Creek). Much of these
strata have been ten ta tively cor re lated
with ei ther Re lay Moun tain Group or
JMG strata, both by Schiarizza and Rid -
dell (1997) and Schiarizza et al. (2002)
and on the new Geo log i cal Sur vey of
Can ada ge ol ogy map for map area
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Fig ure 3. Ex po sures of Jack ass Moun tain Group in the Camelsfoot Range, BC: A) look ing
north west to ward Yalakom Moun tain (up per left of photo), show ing sev eral kilo metre thick
suc ces sions dom i nated by thick-bed ded sand stone turbidites, B) look ing east from
Yalakom Moun tain area at east ern Camelsfoot Range ridges show ing ex ten sive sand -
stone and mudstone sub ma rine fan fa cies as so ci a tions of the steeply south-dip ping Jack -
ass Moun tain Group (JMG) strata.

Fig ure 4. Look ing west at Nemaia Range ridges, show ing ex ten sive steeply north east-dip ping Jack ass Moun tain Group (JMG) strata, un -
con form ably over ly ing Ju ras sic strata in for mally named Nemaia for ma tion by Schiarizza (2002, la belled ImJNm on photo). KTt is an un -
named and un dated pluton, prob a bly Cre ta ceous or Ter tiary (Schiarizza, 2002). Dashed lines within JMG in di cate the gen eral dip of strata,
with tops to the north east.



092O (J.B. Mahoney et al., in prog ress). As part of this pro -
ject, these ar eas will be re-ex am ined and eval u ated for their
re la tion ship to other Cre ta ceous units and their role in over -
all ba sin de vel op ment.

SUMMARY

De tailed lat eral and ver ti cal strati graphic stud ies will
pro vide a ba sis for as sess ment of the stra tig ra phy,
sedimentology, prov e nance and po ten tial res er voir suit -
abil ity of the Jack ass Moun tain Group and as so ci ated Cre -
ta ceous strata of the south ern Nechako Ba sin. These fo -
cused stud ies, com bined with re gional ex am i na tions of
Cre ta ceous strata in this area, will al low the de vel op ment of 
a model of ba sin evo lu tion dur ing the Early Cre ta ceous in
terms of large-scale depositional sys tems and pat terns of
sed i men ta tion, which in turn will al low pre dic tion of the
types of sed i men ta tion and thus stra tig ra phy that should oc -
cur in subsurface ar eas of the south ern Nechako Ba sin. Ul -
ti mately this new data will per mit eval u a tion of pre vi ous
mod els of the Nechako and re lated Methow, Tyaughton
(and pos si bly Skeena) bas ins dur ing the Cre ta ceous, both in 
terms of tem po ral vari a tions in tec tonic con trols on ba sin
evo lu tion and ev i dence for the im por tance and ex tent, if
any, of sep a rate sub-bas ins. An un der stand ing of these crit -
i cal strati graphic re la tion ships and a more de tailed un der -
stand ing of the sedimentology and ba sin deposystems
during the Early Cretaceous are fundamental to the success
of hydrocarbon exploration in the Nechako Basin.
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