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Fossils and Facies of the

TERTIARY

PLIOCENE
Olivine basalt; vesicular basalt, (columnar, rare pillows and breccia);, Maijtland
PMv Volcanics east of Iskut River and part of the Edziza Volcanic complex west of Iskut
River
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Northern two-thirds of the Bowser Basin,
British Columbia

Part 2: Compilation Map
BN Parts of 94D,E; 104A,B,G,H

TERTIARY

Interpretation of relationship of facies to time lines in the Bowser Basin

; ' .o ; : 0 km 50
prior to contractional deformation in Cretaceous time, showing southwest —
progradation of proximal basin facies over distal ones with time.

Ti udivided early Tertiary intrusive rocks
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CRETACEOUS
LATE CREATACEOUS

POISON PLUTON; fine to coarse grained quartz monzodiorite; massive; 84.1 +/- 0.5
Ma (U-Pb on zircon)

SUSTUT GROUP

BROTHERS PEAK FORMATION: sandstone, siftstone, conglomerate and tuff;
Ksp sandstone and siltstone is cream and grey weathering, tuff is cream weathering;
conglomerate in laterally continuous sheets are most common near base
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0u80000 APTIAN OR ALBIAN TO CAMPANIAN

Tango Creek Formation: micaceous sandstone, sifistone, mudstone and minor quartz
o) Ktc grit and pebble conglomerate, sandstone grey and green weathering, occurring as

56 laterally continuous sheets and as lenses; siltstone and mudstone grey, black, and

maroon weathering
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3 LOWER CRETACEOUS
DEVILS CLAW FORMATION (braided river / alluvial fan assemblage): conglomerate,

TERRANES AND MORPHOGEOLOGIC BELTS KBbc mm:Q.mwozma siftstone; a 3..@3 b\obo:\.oq of pebble oo:Q\oSmmem.ao.moﬁt in laterally
OF THE CANADIAN CORDILLERA AND continuous grey weathering sheets with large scale cross bedding; conglomerate

forms bases of fining up cycles with medium grained sandstone, fine grained
LOCATION OF THE BOWSER BASIN 6370000 sandstone, carbonaceous siftstone, and minor coal; sandstone is dark green and grey

\ \ > B i W ] , N 7 AR S S5 AN —a Nu () o I f modified after weathering with platy and trough cross bedding; fossil plants common; marine fossils
SIS , A & ; N RS A s g e G = A N I Wheeler and McFeely, 1991 absent
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JURASSIC AND CRETACEOUS

UPPER JURASSIC AND LOWER CRETACEOUS
BOWSER LAKE GROUP
Jenkins Creek assemblage (nonmarine assemblage): mudstone, siltstone, fine grained
JKBJC sandstone, medium grained sandstone, rare conglomerate and coal; commonly
arranged in fining up cycles, sandstone is grey, green, and brown weathering and
occurs as laterally continuous sheets, discontinuous sheets, and fenses; lenses are
6360000 planar and trough cross bedded; fossil plants abundant, inciuding in-situ roots, and
plants with delicate structure; marine fossils absent
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Groundhog - Gunanoot assemblage (deltaic assemblage): sandstone, siltstone,
JKBaa carbonaceous and calcareous mudstone, with minor conglomerate and coal; focally
arranged in fining up cycles, sandstone is fine to medium grained with planar bedding
and planar-tabular cross bedding; a large proportion of sandstone is thin and thick
bedded, medium grained, recessive drab green or brown weathering wacke, resistant
and light grey weathering arenite is less common and forms discontinuous sheets and
lenses; finer grained strata are thinly bedded and locally include densely packed plant
fossils, conglomerate sheets and lenses are light grey weathering, with large scale
cross bedding, plant fossils common and include in-situ trees; marine fossils rare
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Skelhorne assemblage (deltaic assemblage): thinly intermixed and vari-coloured
JKBs siltstone, sandstone, and conglomerate (with or without coal), commonly arranged in
coarsening and thickening upward cycles; common features of sandstone are paralle!
bedding, cross bedding, ripples, burrows, bivalve coquina, and brown, green, and
grey weathering, conglomerate is rusty and grey weathering,; conglomerate units up to
50 m thick cap cycles up to 70 m thick, and tops locally have megaripples; plant and
marine fossils are ubiquitous, trace fossils including Skolithus and Diplocraterion are
common, as are tree fragments several metres long
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Bowser Lake Group, undivided. Unit in parentheses is assumed (based on weathering
pracans JKBu character), and for the purposes of this map these areas are coloured according to the
assumed unit
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JURASSIC

MIDDLE TO UPPER JURASSIC
\N BOWSER LAKE GROUP
s Eaglenest assemblage (delftaic assemblage): conglomerate, sandstone, siltstone,
JBE mudstone, and rare coal; arranged in coarsening and fining up cycles of mudstone to
pebble or cobble conglomerate; prominently rusty weathering and 30 to 80%
conglomerate,; sheets of conglomerate to 50 m thick inciude planar beds, tabular-
planar cross stratification and trough cross stratification, sets locally up to 10’s of
metres thick; sandstone is green, brown and grey weathering, has planar cross
stratification and hummocky cross stratification; sparse marine fossils but abundant
plant fossifs, including silicified tree fragments
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Muskaboo Creek assemblage (shelf assemblage): sandstone, siftstone, conglomerate;
primary lithofacies is sandstone forming faterally continuous thin to thick bedded
sheets, less common are siltstone interbedded with sandstone, and lenses of
conglomerate; sandstone is green, brown, and grey weathering, thin to thick bedded,
locally arranged in coarsening up cycles, includes burrows, bivalve coquina, and other
marine fossils, common ripple marks and cross bedding, with local hummocky cross
stratification; conglomerate increases in proportion and thickness up-section

o,
&

A
o i

e

= d /////
T E 1] B oo ﬂjiuﬁj

. R | . 514800 . .
L S e S e N scale 1:50,000 grid cell size 100 m $920000

\

—

N —

|\

@
%/
™~

Todagin assemblage: siltstone, fine grained sandstone, conglomerate; mainly
laminated siftstone/fine grained sandstone which is dark grey to black weathering, and
includes thin orange weathering claystone beds and syndepositional faults and folds;
chert pebble conglomerate occurs as lenses; marine fossils
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Ritchie-Alger assemblage (submarine fan assemblage): sandstone, siltstone, rare
conglomerate; about equal proportions of sheet-like intervals up to 50m thick
dominated by either siftstone and very fine grained sandstone, or by medium grained
sandstone;, siftstone/fine grained sandstone is dark grey and black weathering,

s sandstone is medium and light grey weathering,; abundant turbidite features (eg.

' 5310000 partial Bouma cycles, flame structures, flute and groove casts); conglomerate includes
— debris flow units;, marine fossils
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MIDDLE AND/OR UPPER JURASSIC
. Kte HAZELTON AND/OR BOWSER LAKE GROUP
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undivided JBRA and JHSRu clastic rocks near the Hazelton-Bowser Lake Group contact
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LOWER AND MIDDLE JURASSIC
Note: Jurassic marine macro- HAZELTON GROUP

fossils do-notoccurinthe %wﬂoooo PLIENSBACHIAN TO BAJOCIAN
Sustut Group; it is unclear

whether the map boundary or

" fossil location is in error here LImC Spatsizi Formation, undivided
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i SALMON RIVER FORMATION
Vi thin bedded siliceous mudstone, clay-altered dust tuff(?), discontinuous limestone
/ JHSRu lenses,; minor rhyodacite lapifli tuff-breccia, minor limy coarse grained arkose and
\ pebble and polymic boulder conglomerate; minor amygdaloidal pillow basalt, basalt
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pillow breccia, tuff breccia and debris flow breccia (this unit only occurs in the
Oweegee Dome area and south of Treaty Creek)
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Surprise Creek facies: rusty weahering clastic rocks; inciuding thin bedded and
JHSRc laminated, very fine grained mudstone, sifty mudstone, and siltstone, and distinctive
very thin bedded and laminated, varicoloured tuffaceous chert, chert and siliceous
argillite ('pyjama beds’); beds and lenses of calcareous siltstone and sandstone or silty
to sandy limestone occur focally; commonly siliceous and pyritic; upper part inciudes
tuffaceous (?) siltstone-sandstone turbidites (this unit only occurs in southwest 104A)
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Undivided volcanic and clastic rocks of the Cold Fish Volcanics
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Triassic to lower Middle Jurassic rock (mainly Lower and lower Middle Jurassic
volcanic and clastic rocks of Hazelton Groups but also Stuhini Group.
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undivided Triassic and Jurassic intrusive rocks
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DEVONIAN, MISSISSIPPIAN AND PERMIAN
Mafic to intermediate plagioclase-pyroxene phyric lapilli tuff-breccia, and flows,
I plagioclase phyric amygdalodial andesite(?) flows, rhyolite and rhyodacite lapilli
tuff-breccia. Permian medium and thick bedded to massive boiclastic limestone with
chert interlayers; thin bedded micrite
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Fossils and facies of the northern 2/3 of the Bowser Basin al., 1986; Thomson and Smith, 1992) for underlying strata around the Joan Lake Anticline —A®< to Fossil m<3 bols
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(see accompanying report for more explanation) is included. >©®

This map shows the locations and ages of fossil collections in the northern two-thirds of Most collections from the Bowser Lake Group for which the age could be O?z@ Valanginian Type of Fossil

the Bowser Basin on a background of mapped sedimentary facies of the basin. determined are of marine macrofossils. More than 650 collections of macrofossils were CRETACEOUS and younger

Combined, these data sets are the basis for interpretation of the depositional history of the examined by T.P. Poulton, H.W. Tipper, G. Jeletzky, H. Frebold, G Jakobs, G T. Nadaraju, Berriasian O macro-fossil

basin. Aselection of early Middle Jurassic fossils from underlying strata, and Cretaceous and J.W. Haggart; age was determined for 549. Plant macrofossils collected during . . . D micro-fossil solid outline - high degree

fossils from overlying strata, are included for reference. Detailed lists of collections, a brief regional mapping have not been studied. Plants in the vicinity of the Groundhog coalfield Tithonian/Volgian _H_ fossils from clasts no outline - moderate

interpretation of the depositional history of the basin, and references are included in the are described by MaclLeod and Hills (1991b). Well preserved microfossils within the Kimmeridgian

accompanying text. Bowser Lake Group are rare. Of the 128 samples of dark shale or siltstone processed for MESOZOIC
Collections shown are those curated by the Geological Survey of Canada (GSC) palynomorphs, 35 were barren and 59 have identifiable forms but no age could be @

for which the location is known to within a few 100 metres. The locations of collections assigned, 32 were given a large-ranging age, and only a few were given a narrow-ranging (transparent)

made after 1985 were verified from field maps and aerial photographs, and are known to age. The samples were processed and identified by E.H. Davies of Branta Biostratigraphy

within 100 m. The locations of most collections made prior to 1985 are accurate to within Ltd., R.P.W. Stancliffe, A R. Sweet (GSC) and S. MacLeod. In general, these samples Middle

200 m; collections whose locations could not be verified by aerial photograph or field map have a high maturation level and preservation is poor. Palynomorph locations not shown

were excluded because numerous errors in location were found in existing files, or on this map include 14 from the Groundhog coalfield reported by H. Cookenboo (1989;

because the location information given in the original reports was too general. Creating, identifications by G. Rouse), and a few of unknown specific location in the same region,

verifying, and editing the database for all areas except 104B was by C.A. Evenchick and reported by Moffat et al. (1988). Of the 77 samples of siltstone, limy siltstone and silty

B. Groulx. Data in 104B were compiled by G. Nadaraju and R.G. Anderson (work in limestone processed for radiolarians, E.S. Carter determined ages for 9; the rest were

progress). Digital map compilation and symbolization were by |. Braidek. barren, or had sphaeromorphs, ichthyoliths, or radiolarians too poorly preserved to be PHANEROZOIC
The sources of fossil collections are: Operation Stikine mapping in 1956 across identified. F. Cordey reported on Early Jurassic and older radiolarians in chert clasts from Q -

104H and 104A under the direction of L. Green and J.A. Roddick respectively (GSC); Bowser Lake Group conglomerate.

) o ) ) ) . N . . Example: The following symbol denotes a macrofossil of Late Oxfordian
regional mapping in 104A B by E.W. Grove (BCDM) from 1966 to 1970; regional mapping Previous regional mapping in the northeast-most Bowser Basin by Eisbacher to Kimmeridgian age. This age has been assigned with a high
in northern 104H from 1979 to 1983 under the direction of H.W. Tipper and H. Gabrielse (1974), Richards and Gilchrist (1979), and Gabrielse and Tipper (1984) established a D degree of confidence.

(GSC); regional mapping in 104H, 104A, 104G, 94D, and 94E from 1985 to 1992 under framework from which to begin systematic mapping of the basin. Facies of the Bowser TRIASSIC

the direction of C.A. Evenchick (GSC); and regional mapping in 104B from 1985 to 1993 Lake Group shown on this map are interpreted primarily from mapping by C.A. Evenchick, PALEOZOIC
under the direction of R.G. Anderson (GSC). Collections resulting from more detailed P.S. Mustard, GM. Green, and C.J. Greig (Evenchick, 1991b,1992,1997a,b,c; Evenchick @ N
studies affiliated with one of the above projects include those of GM. Green in 1990, C.J. and Thorkelson,1993; Evenchick et al., 1993,2000; Evenchick and Porter, 1993; Green, (transparent) CARBONIFEROUS e

Greig from 1990-1992 (Greig and Evenchick, 1993), GT. Nadaraju in 1991 (Nadaraju, 1992; Greig and Evenchick, 1993). Geological contacts for 104B are from Lewis (1996).
1993), G. Jakobs in 1992, T.P. Poulton between 1983 and 1990, and A.R. Sweet in 1985, 5600

1987, and 1990. A small selection of the collections made by R.C. Thomson (Thomson et 130°00°
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\ ] \ T3 BC MINFILE occurance and map reference number
Nl Refer to Table 1 for Deposit name, BC MINFILE number,
5240000 status and commodiities . . . ... n
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// Digital base map for 104A and 104H from data compiled by Geomatics Canada,
maodified by GSC Pacific - Vancouver
Digital base map for remaining areas at scale of 1:1 000 000 is from the
Digital Chart of the World (DCW) from Environmental Systems Research Institute (ESRI),
with modifications by GSC Pacific - Vancouver
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Oxfordian Other Symbols
Callovian

Elevations in feet above mean sea level
Contour interval 1000 feet
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6230000 6230000

® indeterminate or highly questionable age determination
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Composite symbols are read with the bottom representing the lower

Toarcian age limit and the top representing the upper age limit . Lower case e,
m, and | are used to qualify series identifiers which are indicated with

Pliensbachian upper case E, M, and L. The Cretaceous stages are represented with 6220000
the first three letters of the stage name.
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OPEN FILE
DOSSIER PUBLIC

3956

GEOLOGICAL SURVEY OF CANADA
COMMISSION G EOLOGIQUE DU CANADA
OTTAWA

5210000 _HOU—.CN.J\ 23, 2001
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