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Introduction

The west ern part of the West ern Can ada Sed i men tary Ba sin 
(WCSB) in north east ern Brit ish Co lum bia in cludes one of
the most com plete sec tions of Tri as sic strata found any -
where in the world (e.g., Gib son and Barclay, 1989; Gordey 
et al., 1991; Davies, 1997). This se quence rep re sents an im -
por tant source of hy dro car bons, and is thought to con tain
more than 37% of BC’s con ven tional gas re serves. Al -
though there is cur rently a high level of in dus try in ter est in
the Tri as sic pack age in north east ern BC, much of this re -
gion re mains sig nif i cantly underexplored due to dif fi cul -
ties in ac ces si bil ity and a lack of avail able in fra struc ture.
The cur rent ex ploi ta tion suc cess of un con ven tional nat u ral
gas res er voirs within the lower part of the Tri as sic suc ces -
sion is ex pected to sig nif i cantly in crease re cov er able re -
sources and fur ther en hance the eco nomic im por tance of
this pack age within the prov ince. In com par i son to other
hy dro car bon res er voir or source se quences within the
WCSB, the Tri as sic has re ceived very lit tle study, and the
nature and depositional setting of much of the Triassic
section is not well understood.

A de tailed study of Tri as sic strata in the Half way River map
area (NTS 094 B) in north east ern BC (Fig ure 1) was started
with the goal of better un der stand ing the strati graphic and
sedimentological frame work, to gether with the paleotec -
tonic set ting of this eco nom i cally im por tant suc ces sion.
This work rep re sents a Ph.D. study by M. Golding, based at
the Uni ver sity of Brit ish Co lum bia, and is be ing car ried out

in con junc tion with a multiyear BC Min is try of En ergy,
Mines and Pe tro leum Re sources (MEMPR) geo log i cal
map ping pro ject in the Foot hills of the Half way River map
area where the bulk of sur face ex po sures are of Tri as sic age
(Ferri, 2009). The cur rent study has two main com po nents:
1) de tailed biostratigraphic char ac ter iza tion of the Tri as sic
se quence, mainly us ing cono donts to pro vide age con -
straints; and 2) prov e nance stud ies of the Tri as sic units, em -
ploy ing both field-based sedimentology and chem i cal and
iso to pic anal y sis. Geoscience BC has pro vided fund ing for
a one-year re con nais sance-level study of key por tions of
the Tri as sic sec tion in the Half way River map area. The fo -
cus of an ad di tional two years of field work, which are
planned for this project, will be based in part on results of
the initial scoping study.

Two weeks of field work were car ried out by M. Golding
and F. Ferri in Au gust of 2009. A sec tion of Lower and Mid -
dle Tri as sic rocks south of the Half way River was ex am -
ined. This sec tion was cho sen by BC MEMPR to char ac ter -
ize Montney and Doig for ma tions equiv a lent strata (the
Toad and Grayling for ma tions) in hopes of better un der -
stand ing subsurface ex po sures of these rocks along the
east ern Foot hills. BC MEMPR col lected sam ples for geo -
chem i cal and geo phys i cal test ing. Vitrinite reflectance will
be de ter mined to de lin eate ther mal ma tu rity and sev eral
other geo chem i cal anal y ses (e.g., to tal or ganic car bon, etc.,
by Rock Eval™) will be un der taken to de ter mine hy dro car -
bon po ten tial. Gamma-ray mea sure ments were taken along
the length of the sec tion to al low cor re la tion be tween the
sec tion and other sec tions in the subsurface. A de tailed de -
scrip tion of the sec tion, lo cal ge ol ogy, and geo chem i cal and 
geo phys i cal re sults will be avail able in a BC MEMPR re -
port later in 2010. Col lected sam ples will also be pro cessed
for cono donts and de tri tal zir con geo chron ol ogy to better
con strain the depositional age of these units and the
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Fig ure 1. Lo ca tion of the Half way River study area and the dis tri bu tion of eco nom i cally im por tant, po ten tially gas-bear ing Tri as sic strata
(pale blue) in part of north east ern Brit ish Co lum bia.



provenance of clastic sources. This report summarizes the
progress of that investigation.

Regional Patterns of Tectonism and
Sedimentation in the Triassic in the

Northern Canadian Cordillera

Tri as sic strata in the west ern part of the WCSB have been
shown to rep re sent east erly de rived, off-shelf sed i ments
that were de pos ited along the west ern mar gin of an ces tral
North Amer ica (ANA; e.g., Gib son and Barclay 1989;
Gordey et al., 1991; Gib son, 1993). Re cent and on go ing
work along the wes tern most mar gin of ANA (rep re sent ing
the outer fringes of the WCSB) in north ern BC and Yu kon
doc u ment mid to late Pa leo zoic ex ten sion of the mar gin as -
so ci ated with arc and back-arc de vel op ment (Fig ure 2;
Colpron et al., 2006, 2007). Geo log i cal ev i dence from the
Yu kon por tion of the Cordilleran mar gin in di cates that the
Slide Moun tain Ocean formed be tween lat est De vo nian
and Mid dle Perm ian time as a back-arc ba sin east of a west-
fac ing Yu kon-Tanana Jap a nese-type mag matic arc (Fig -
ure 2). Pre-Late De vo nian links be tween Yu kon-Tanana
and ANA have been dem on strated (Mortensen et al., 2006;
Piercey and Colpron, 2009). A re ver sal of subduction po -
lar ity un der the Yu kon-Tanana arc led to the con sump tion
of the Slide Moun tain Ocean and con struc tion of a short-
lived, mainly Late Perm ian arc se quence that was built on
the Yu kon-Tanana Terrane. Fi nal clo sure of the Slide
Moun tain Ocean in the north ern Cor dil lera oc curred in lat -
est Perm ian time, at which time the pericratonic Yu kon-
Tanana Terrane, to gether with frag ments of the oce anic
Slide Moun tain Terrane, col lided with and over rode the
west ern edge of ANA (e.g., Colpron et al., 2006; Nel son et
al., 2006; Mortensen et al., 2007). Re cent dat ing and sed i -
ment prov e nance stud ies of Tri as sic clastic strata in the
west ern edge of the WCSB in the Yu kon by Beranek (2009) 
have shown that Early to early Mid dle Tri as sic strata in this
re gion are mainly de rived from the west. These units yield
de tri tal zir con and mica age sig na tures, which to gether with 
lithogeochemical and iso to pic sig na tures, that in di cate they 
were de rived largely from ero sion of the up lifted com pos ite 
Yu kon-Tanana/Slide Moun tain block that formed the hin -
ter land of a lat est Perm ian to ear li est Tri as sic collisional
orogen. The Early and early Mid dle Tri as sic clastic units
are in ter preted to have been de pos ited within a fore land ba -
sin that was built on at ten u ated con ti nen tal crust along the
west ern edge of ANA, and were sourced dom i nantly from
the west. By late Mid dle Tri as sic time the high land that had
ex isted in the hin ter land of this collisional orogen had
largely dis ap peared, and Late Tri as sic strata were deposited 
as an overlap sequence that extended across both the earlier
foreland and hinterland components of the collisional
orogen (Mortensen et al., 2007; Beranek, 2009).

This in ter pre ta tion for the Yu kon por tion of the WCSB is
fun da men tally dif fer ent from pre vi ous mod els for the Tri -

as sic in the north ern Cor dil lera. The Tri as sic se quence is
now con sid ered to con sist of two very dis tinct com po nents:
1) an Early to early Mid dle Tri as sic fore land ba sin de posit
with sed i ments shed mainly from a hin ter land block to the
west; and 2) a late Mid dle to Late Tri as sic over lap se quence
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Fig ure 2. Tec tonic in ter pre ta tion of the Car bon if er ous to Tri as sic
evo lu tion of the north west ern mar gin of Laurentia (now north east -
ern Brit ish Co lum bia; mod i fied from Colpron et al., 2007). Lo ca tion 
of the Half way River study area shown by the red cir cle.



that re flects a re turn to a west-fac ing, off-shelf set ting, with
sediments shed mainly from the east.

The Tri as sic se quence in north east ern BC, which is the
main fo cus of the cur rent pro ject, has re ceived some what
less study thus far from a paleotectonic stand point, and it is
not yet clear that the tec tonic model pre sented above for
this pack age also ap plies far ther to the south. The to tal
thick ness of Tri as sic strata in north east ern BC is in ex cess
of 1.5 km (e.g., Gordey et al., 1991). Paleocurrent in for ma -
tion for the Tri as sic in the WCSB is lim ited; how ever, data
from the east ern part in di cates dom i nantly west erly
paleoflow in at least some of the units (Gordey et al., 1991).
Pelletier (1960, 1961, 1963) has re corded paleocurrents
from the north and north west within the Foot hills of north -
east ern BC. In north east ern BC, the Tri as sic se quence is
cur rently in ter preted as a west ward, prograding clastic-car -
bon ate suc ces sion that was de pos ited, in part, on a Car bon -
if er ous to Perm ian rift se quence rep re sented by the Fort St.
John graben sys tem. Sedimentological and strati graphic
stud ies by Zonneveld and co work ers (Zonneveld et al.,
1997a, b, 2003, 2004; Zonneveld and Or chard, 2002;
Zonneveld and Gingras, 2003) show anom a lous thick -
nesses and fa cies dis tri bu tions within Early and parts of the
Mid dle Tri as sic in this re gion that ap pear to in di cate that a
high land lay to the west of the main depocentre and was
likely the source for at least some of the sed i ments. Early
Mis sis sip pian de tri tal zir con grains from early Mid dle Tri -
as sic strata in this area is also sup port ive of a west ern
source as no ig ne ous ac tiv ity of this age is found in un der ly -
ing WCSB sed i men tary rocks to the east (Ferri, 2009). It is
there fore con sid ered likely that the Tri as sic se quence in
north east ern BC re flects the same two-stage depositional
his tory as has been doc u mented far ther north, with a
change from mainly west erly de rived fore land ba sin sed i -
men ta tion to mainly east erly de rived off-shelf de po si tion
oc cur ring some where in Mid dle Tri as sic time. If cor rect,
this in ter pre ta tion would be fun da men tally im por tant for
as sess ing the re gional Tri as sic strati graphic frame work in
north east ern BC and would have im pli ca tions for the ul ti -
mate gas po ten tial of Tri as sic rocks in this area.

Stratigraphic and Sedimentological
Relationships in the Triassic in

Northeastern BC

Obduction of a com pos ite Yu kon-Tanana/Slide Moun tain
terrane hin ter land block onto the west ern edge of ANA
would have de pressed the con ti nen tal crust and led to
foredeep de vel op ment. Res to ra tion of Cre ta ceous–Ter tiary 
strike-slip faults in the Cor dil lera would place late Pa leo -
zoic ophiolite com plexes and arc rocks of the Sylvester
allochthon (Nel son, 1993) or thogo nal to the embayment
de fined by Tri as sic rocks of the WCSB in north east ern BC,
sug gest ing that this depositional fea ture may be an ex pres -
sion of this crustal load ing. Ev i dence for a con cur rent

forebulge may be found in the Peace River area of the west -
ern Foot hills, where tem po rally sig nif i cant disconformities 
in out board set tings and anom a lous sed i ment thick ness
trends oc cur. In this area, Lower and Mid dle Tri as sic strata
con sist of or ganic-rich shale and siltstone de pos ited in a
dis tal off shore depositional set ting. Cono dont data in di cate
that sed i men ta tion rates were rel a tively consistent through
the Early and early Middle (Anisian) Triassic.

How ever, there is an abrupt and pro found change dur ing
the Ladinian (late Mid dle Tri as sic) when sed i men ta tion
rates drop dra mat i cally, fol lowed by a tem po rally ex ten sive 
disconformity. Ladinian suc ces sions im me di ately to the
east are sig nif i cantly overthickened and com prise some of
the thick est Mid dle Tri as sic suc ces sions in North Amer ica.
The Mid dle–Up per Tri as sic bound ary is char ac ter ized by
an ero sional un con formity, a switch to car bon ate-
dominated de po si tion and a dra matic in crease in sed i men -
ta tion rates (by at least an or der of mag ni tude above
Lower–Mid dle Tri as sic rates). Up per Tri as sic sed i men tary
rocks dem on strate an in verse re la tion ship to that ex hib ited
by Mid dle Tri as sic suc ces sions (i.e., grossly overthickened
in the west and dramatically thinner towards the east).

The Ladinian de crease in sed i men ta tion rates and sub se -
quent disconformity in west ern Peace River lo cal i ties are
in ter preted to re flect de po si tion on an early forebulge. Dur -
ing the Late Tri as sic, this forebulge is in ter preted to have
mi grated eastwards, re sult ing in a thick deep water suc ces -
sion of car bon ate strata de pos ited in the west and a thin
shal low-wa ter suc ces sion of car bon ate strata de pos ited in a
prox i mal car bon ate ramp setting farther to the east.

The dark, basinal shale, rep re sented by the Tri as sic
Montney, Toad and lower Sul phur Moun tain for ma tions, is
in ter preted to rep re sent ini tial foredeep de po si tion prior to
on set of coarser clastic sed i men ta tion. Sedimentological
con straints sug gest that only east ern-sourced, con ti nen tally 
de rived clastic rocks are pre served within the Tri as sic suc -
ces sion in north east ern BC. In di ca tions of west erly de rived
clastic rocks are rare and are a re flec tion of poor pres er va -
tion in the west. Chert gran ules and peb bles in coarse, Half -
way For ma tion-equiv a lent sand stone within the west ern
Foot hills of the Peace River area sug gest a lo cal source. The 
fact that these coarse clasts are larger and more abun dant to -
wards the west may sup port the hy poth e sis that these
sediments were derived from a western source.

Sediment Provenance Studies

A grow ing num ber of re cent stud ies fo cus on the prov e -
nance of var i ous sed i men tary rock units within the WCSB
(e.g., Garzione et al., 1997; Ross et al., 1997; Gehrels and
Ross, 1998; Mortensen et al., 2007; Beranek, 2009). Most
of these stud ies uti lize U-Pb dat ing of de tri tal zir con grains
and, to a lesser ex tent, Ar-Ar dat ing of de tri tal mica grains
(Beranek, 2009). The U-Pb age in for ma tion for de tri tal zir -
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con and monazite grains pro vides di rect in for ma tion on the
age(s) of ig ne ous rock units from which the clastic de tri tus
was eroded, or in the case of polycyclic sed i ments, the ages
of prov e nance for ear lier sed i men tary units that were them -
selves eroded and re worked. In ad di tion, the whole rock
geo chem is try and Nd iso to pic com po si tions of some rock
units have been de ter mined, and these data con strain the
com po si tion and to some ex tent the tec tonic set ting of the
source rocks (e.g., mag matic arc ver sus rift ver sus
ophiolite). The re sult ing data help con strain the gen eral
prov e nance of the sed i men tary se quences be ing stud ied,
and also pro vide key ev i dence for the re gional tec tonic con -
trols on sed i men ta tion, in clud ing na ture and tim ing of tec -
tonic up lift within the source area(s) as well as the na ture of
con ti nent-scale drain age pat terns. Re sults from Me so zoic
and youn ger rock units within the Cor dil lera also yield im -
por tant constraints on the nature and timing of terrane
accretion that affected the western margin of Laurentia.

The study of Tri as sic clastic sed i men tary units in the Yu kon 
and ad ja cent parts of north ern BC and east ern Alaska by
Beranek (2009) also used ex ten sive U-Pb dat ing of de tri tal
zir con grains and Ar-Ar dat ing of de tri tal mica grains to -
gether with whole rock geo chem i cal and Nd iso to pic stud -
ies. In ad di tion, cono dont biochronology was used to pro -
vide biostratigraphic depositional ages. Re sults from this
multidisciplinary study pro vide clear ev i dence for ini tial
ac cre tion of the in board pericratonic ter ranes in this part of
the Cordilleran mar gin in ear li est Tri as sic time, some
60 m.y. ear lier than had pre vi ously been thought (Mon ger
and Price, 2002). These re sults sup port the ear lier hy poth e -
ses of Nel son et al. (2006) and Colpron et al. (2006). A
west ern source is ev i denced by the abun dance of Late De -
vo nian to Early Mis sis sip pian and Late Perm ian de tri tal zir -
con grains, which can only have been de rived from the mid -
dle and late Pa leo zoic arc as sem blages in the Yu kon-
Tanana Terrane, as well as by the pres ence of a geo chem i cal 
com po nent in the fine-grained clastic units that must have
come from a mafic source terrane (most prob a bly the Slide
Moun tain Terrane). In the ab sence of de fin i tive paleo -
current ev i dence, which is only rarely pre served within the
Tri as sic clastic units, prov e nance in for ma tion such as de -
scribed above is the only way to dem on strate the source(s)
from which a sed i men tary unit was de rived. Ini tial de tri tal
zir con dat ing stud ies for the lower part of the Tri as sic
succession by Ferri (2009) also appear to suggest a partial
source from accreted terranes to the west.

Current Study

A de tailed prov e nance study of Tri as sic clastic strata in the
Half way River map area in north east ern BC is be ing un der -
taken with the goal of eval u at ing the two-stage depositional 
model de scribed above for Tri as sic units in this re gion. This 
study in cludes de tailed cono dont biostratigraphic work
that will build on pre vi ous re search by M. Or chard and co -

work ers (e.g., Or chard et al., 2001, 2002; Or chard, 2006).
The biochronology com po nent is crit i cal in or der to pro -
vide the re quired tem po ral frame work for the rock units be -
ing in ves ti gated. A to tal of 15 sam ples for cono dont dat ing
were col lected from the sec tion that was ex am ined in 2009.
The study will also in clude U-Pb dat ing of de tri tal zir con
grains from biochronologically well dated units through out 
the Tri as sic sec tion in the Half way River study area, with
par tic u lar at ten tion be ing paid to units for which paleo -
current in for ma tion is avail able. Five sam ples were col -
lected for this U-Pb dat ing of de tri tal zir con grains. The de -
tri tal zir con age pat terns that are ob tained, to gether with
care ful petrographic anal y sis of the sam ples, will pro vide
crit i cal in for ma tion con cern ing the prov e nance of the
Lower and Mid dle Tri as sic sec tion in the Half way River
area. This will al low the com par i son and con trast ing of the
prov e nance and paleotectonic set ting of Tri as sic units of
the WCSB in north east ern BC with age-equiv a lent rock
units that have been stud ied by Beranek (2009) far ther to
the north. It is an tic i pated that re sults of this study will pro -
vide valu able strati graphic in for ma tion for in dus try con -
cern ing the re gional depositional en vi ron ment of the var i -
ous parts of the eco nom i cally im por tant Tri as sic sec tion
(par tic u larly the lower por tion, which is pres ently con sid -
ered to have the best gas po ten tial). An im proved un der -
stand ing of the Tri as sic stra tig ra phy will be crit i cal for as -
sess ing the na ture and ex tent of pos si ble source and
res er voir units within the section.

Triassic Stratigraphy of the Halfway River
Map Area

This study will fo cus on the Lower and lower Mid dle Tri as -
sic, which in the Half way River map area is rep re sented by
the Grayling, Toad and Liard for ma tions (Fig ure 3). Strati -
graphic no men cla ture is some what com pli cated in this area
be cause dif fer ent for ma tion names are ap plied to some
units in subsurface stud ies than are ap plied in surficial ge ol -
ogy maps. The stra tig ra phy will be dis cussed in terms of
surficial ge ol ogy map units, but will in clude cor re la tions
with the subsurface rock units.

The Grayling For ma tion is the low er most for ma tion of the
Tri as sic in north east ern BC, where it un con form ably over -
lies the Perm ian Fantasque For ma tion (Gib son, 1971). It
con sists of a suc ces sion of dolomitic siltstone, silty shale
and mi nor amounts of cal car e ous siltstone, silty lime stone,
do lo mite and fine-grained sand stone (Thomp son, 1989).
The max i mum thick ness reached in the Half way River map
area is 35 m. It is the sur face equiv a lent of the lower
Montney For ma tion and con tains ammonites in dic a tive of
a Griesbachian–Smithian age (Zonneveld and Gingras,
2000).

In many parts of the fore land, it is dif fi cult to dif fer en ti ate
the Grayling For ma tion from the over ly ing Toad For ma -
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tion. In some cases the two units are there fore mapped as
the Toad-Grayling For ma tion (Gib son, 1971). The Toad
For ma tion it self con form ably over lies the Grayling For ma -
tion, and com prises a thick se quence of ar gil la ceous to cal -
car e ous siltstone, silty shale, silty lime stone and do lo mite,
as well as very fine grained sand stone (Thomp son, 1989).
The for ma tion achieves a max i mum thick ness of ap prox i -
mately 825 m in the Half way River area. Its equiv a lents in
the subsurface are the up per Montney and lower Doig for -
ma tions, and pelecypods and ammonites sug gest an age
from Smithian to Ladinian (Zonneveld and Gingras, 2000).

The Liard For ma tion un con form ably over lies and
interfingers with the Toad For ma tion. It con sists pri mar ily
of fine to coarse sand stone, cal car e ous and dolomitic
siltstone and sandy to silty do lo mite and lime stone
(Thomp son, 1989). The for ma tion shows a wide vari a tion
in thick ness, from ap prox i mately 30 m in the Half way
River area, up to 300 m to the north and over 500 m in the
south. The up per con tact with the Char lie Lake For ma tion
is con form able and in some ar eas hard to place, fur ther
com pli cat ing the mea sure ment of unit thick nesses. The
Liard For ma tion is the sur face equiv a lent of the up per Doig
and Half way for ma tions in the subsurface. A wide range of
fos sils sug gest de po si tion of the for ma tion during the
Ladinian (Zonneveld and Gingras 2000).

Stratigraphy of the Lower and Middle
Triassic South Halfway River Section

The strati graphic sec tion logged in the sum mer of 2009 is
lo cated to the south of the Half way River in north east ern

BC, with the base of the sec tion at
473870E 6311694N (Zone 10, NAD
83). The old est unit pres ent is the Toad
For ma tion, lo cated on the west ern side
of a steep ridge. The Liard For ma tion is
pres ent higher up the ridge (Fig ure 4a).
The sec tion con tin ues over the top of the 
ridge and down the east ern flank, where
the Char l ie Lake, Baldonnel and
Pardonet for ma tions are pres ent, to -
gether with out crops of the Ju ras sic
Fernie For ma tion and the Ju ras sic–
Cretaceous Minnes Group. The sec tion
ap pears to cor re spond with sec tion GK-
68-5 of Gib son (1971).

The to tal thick ness of the mea sured sec -
tion is 643 m. The Grayling For ma tion
was not ob served and the base of the
mea sured sec tion lies within the Toad
For ma tion. The mea sured thick ness of
604 m for the Toad For ma tion is there -
fore a min i mum for this area. A struc -
tural sec tion in this area sug gests be -

tween 150 and 200 m of un ex posed rocks of the Toad and
Grayling for ma tions be low the base of the mea sured sec -
tion. The Liard For ma tion over lies the Toad For ma tion and
only 39 m of its lower part was mea sured. Out crops of the
Liard For ma tion con tinue above the mea sured section, but
are inaccessible.

Four teen cono dont sam ples were col lected from the Toad
For ma tion and one from the Liard For ma tion. Three de tri -
tal zir con sam ples were col lected from the Toad For ma tion
and two from the Liard For ma tion. Macrofossils, pri mar ily
ammonoids and pelecypods, were col lected through out the
sec tion. Seven ammonites were re cov ered, along with 18
sam ples of pelecypods. Macrofossils that could not be ex -
tracted were photographed in situ.

A sche matic graphic log of the sec tion, along with the po si -
tions where sam ples were col lected, is shown in Fig ure 5.

The Toad For ma tion at this sec tion con sists pri mar ily of
flaggy-weath er ing, cal car e ous siltstone, interbedded with
lesser amounts of re ces sive, car bo na ceous, silty shale (Fig -
ures 4b, c). Higher in the sec tion, the amount of ar gil la -
ceous ma te rial is re duced and very fine grained sand be gins
to ap pear (Fig ure 4c). This change is also ex hib ited by the
rel a tive de crease in gamma-ray val ues in the up per part of
the sec tion’s geo phys i cal log. The amount of car bon ate
pres ent in the rock remains high throughout the section.

The lower part of the Toad For ma tion ap pears to have been
de pos ited in rel a tively quiet, off shore con di tions. It shows
sim i lar i ties to lithofacies A2 of Zonneveld and Gingras
(2000), al though the pro por tion of silt is higher than that of
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Fig ure 3. The for ma tions of the Half way River map area, north east ern Brit ish Co lum -
bia, and their cor re la tions with other for ma tions both in the subsurface and in south ern
Al berta. Mod i fied from Ferri (2009). Ab bre vi a tions: Ck, creek; Fm, for ma tion; Gp, group; 
Lk, Lake; Mtn, Moun tain.
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Fig ure 4: a) View south to the mea sured sec tion con tain ing ex po sures of Toad and Liard for ma tions, south of Half way River, north -
east ern Brit ish Co lum bia. b) Re ces sive and fis sile, dark grey cal car e ous siltstone within the lower part of the Toad For ma tion (ap prox i -
mately 145 m from the base of the sec tion). This grades up wards into more re sis tive and cleaner, buff-weath er ing siltstone. c) Ribbed,
buff-weath er ing, cal car e ous to dolomitic siltstone and re ces sive, cal car e ous siltstone from ap prox i mately the 160 m level of the sec -
tion. d) Thin-bed ded, graded turbidites (some with ball and pil low struc tures) at the 510 m level of the sec tion. e) Bed ding-par al lel
bioturbation within the basal Liard For ma tion at ap prox i mately the 611 m level of the sec tion. Large bur rows are ap prox i mately 3–5 cm
in width.



shale. Higher up in the se quence, there is a greater pro por -
tion of very fine grained sand stone. There are also sed i men -
tary struc tures, such as rip ple and par al lel lam i na tion, con -
vo luted bed ding and pos si ble tool marks, on the base of
some beds that sug gest turbiditic de po si tion (Fig ure 4d).

The up per part of the Toad For ma tion shows dis tinct sim i -
lar i ties to lithofacies C of Zonneveld and Gingras (2000),
in di cat ing de po si tion on the con ti nen tal shelf or slope. Fos -
sils are rare, and con sist mainly of ammonoids and
pelecypods, al though a cri noid and a bel em nite were also
found. No trace fossils were observed in this formation.

The lower bound ary of the Liard For ma tion is drawn at the
tran si tion from dark siltstone to uni form, beige, very fine
grained sand stone. Siltstone beds per sist for a few metres
above this ho ri zon, be fore giv ing way to a more uni form
suc ces sion of cal car e ous, very fine grained sand stone and
siltstone. The Liard For ma tion is much cleaner than the un -
der ly ing Toad For ma tion and con sists en tirely of cal car e -
ous sand stone and lesser siltstone at this sec tion. The pres -
ence of lime stone boul ders in the ta lus sug gests that this
rock type is pres ent higher in the sequence, above the
measured section.

The coarser clastic ma te rial that com prises the Liard For -
ma tion in di cates de po si tion in a rel a tively shal low-wa ter
set ting com pared to the Toad For ma tion. Sim i lar i ties ex ist
be tween rocks of the Liard For ma tion and those as signed to 
lithofacies E by Zonneveld and Gingras (2000), but, un like
lithofacies E, sed i men tary struc tures in the rocks at this sec -
tion are rare. The low est part of the Liard For ma tion in this
area likely formed in the off shore tran si tion zone. Fos sils
are rel a tively com mon, al though rarely found in situ.
Terebratulid brachi o pods are by far the most dom i nant
body fos sils pres ent, al though pelecypods were re cov ered
as well. An ammonite and an ophiuroid were found in boul -
ders that ap pear to be from the Liard For ma tion. Trace fos -
sils are abundant and show a variety of forms (Figure 4e).

The sec tion as a whole re cords an over all shallowing trend,
from de po si tion on the dis tal shelf or slope to prox i mal de -
po si tion close to or above the storm wave base.

Further Work

The fo cus of cur rent work is the pro cess ing and anal y sis of
the zir con and cono dont sam ples that were col lected from
the mea sured sec tion. It is hoped that these will con strain
the age and prov e nance of the sed i ments at this sec tion,
while help ing to fur ther re fine the cor re la tion be tween the
cono dont and ammonoid time scales for the Early and Mid -
dle Tri as sic. In fu ture field sea sons, other sec tions in the
Half way River map area will be logged and sam pled. Fu -
ture work will also in clude col lec tion of sam ples for whole
rock geo chem is try and Nd iso to pic anal y sis. Com bin ing
this data with that ob tained from the de tri tal zir con grains
will help to fur ther con strain the prov e nance of Tri as sic
sed i ments in the WCSB. In ad di tion to work in the Half way
River map area, the pro ject may be ex panded in sub se quent
years to en com pass other ar eas de pend ing on the suit abil ity
of sec tions for study. This will also pro vide the op por tu nity
to cor re late be tween these sec tions, as well as those pre vi -
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Fig ure 5. Sche matic graphic log of the south Half way River sec -
tion, north east ern Brit ish Co lum bia, show ing lo ca tions of sam ples
col lected. Ab bre vi a tion: Fm, for ma tion.



ously stud ied, to ob tain an im proved un der stand ing of re -
gional fa cies change and sed i ment trans port. This in turn
will al low better char ac ter iza tion of the Triassic gas
reservoirs of northeastern BC and lead to continued
production from the subsurface.
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