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GEOLOGICAL SURVEY OF CANADA COMMISSION GEOLOGIQUE DU CANADA LEGEND
QUATERNARY
PLEISTOCENE AND RECENT LATE TRIASSIC TO TERTIARY
CARTMEL STOCK
Q Glacial {ill, alluvium : ; : i ! i ;
DESCRIPTIVE NOTES marine fossils. It is interpreted to have been deposited in shallow marine r TR G —— — e = Fine grained granite and quartz diorite, medium grained quartz monzonite.
: ; : ; : Also felsic to intermediate, fine to medium grained intrusive rocks elsewhere.
environments.  Lithofacies assemblage JKBd is characterized by cycles of grey (and o PLEISTOCENE
Spatsizi River map area is underlain by Paleozoic to upper Tertiary vol- minor rusty) weathering pebble conglomerate sheets, medium grained sandstone ‘ m LATE TRIASSIC
canic, sedimentary and‘ igneous rocks which copstltule three.teclomc element§, the and siltstone wnh_ abundant plant debris, garbongceous smstoqe and Imudstone, and 5 5 Pillow basalt (in Nass Valley} and basaltic intrusion (nephelinite STIKINE BATHOLITH
Bowser and Sustut basins, and Stikinia. Paleozoic metavolcanic and metasedimen- coal. The proportion of conglomerate varies widely, and marine fossils are present B QPb 1.30 Ma (K-Ar) =
Sy j ; ; ; ; i : o m
tary rocks and Trlas'SIIcvand Lower Jurassic volcanic and sedimentary r(')cks1 vzand in most sectlons.' It |sv|n’terprelled tp encompass  the range of enwronmnts from delta - ol o LT bisiltehomblande. cuariz: morsodiodie: monzodiorts, diarts
plutons, are part of Stikinia, a terrane allochthonous  to ancestral North America '#. It front to delta plain. Similar lithofacies b?st!vseen Nass and Skeena River valleys have e TERTIARY O LTSq: biotite-hornblende quartz monzonite and granite
is overlain by the Bowser Basin, an extensive marine to nonmarine basin which un- been given formal stratigraphic names ™ , but the terminology is contentious (see ‘ s ?"‘J PLIOCENE CN)
derlies much of Spatsizi River map area, and the Intermontane Belt between 55° N 192725 and difficult to apply regionally because of uncertainty in stratigraphic o am 5
and 58" N latitude. Strata of the Bowser Basin, primarily the Bowser Lake Group but correlation. For this reason, and because the lithological differences are subtle, PMv MAITLAND VOLCANICS: Olivine basalt necks and flows (columnar, and Auigite meta-gabbro
including the uppermost Hazefton Group, are early Middle Jurassic to Early Crefa- strata of the Currier and McEvoy formations are grouped into one lithofacies assem- ; rare pillows and breccia), 5.7 to 4.9 Ma (K-Ar)
ceous in age. They consist of sediments derived from the oceanic Cache Creek blage which covers the range of facies included in both. Lithofacies assemblage CRETACEOUS EEEE
Terrane to the north and northeast during and after obduction of the Cache Creek JBdr is similar to JBd, except it is distinctively rusty weathering, conglomerate is
Terrane onto Stikinia. The Bowser Basin is bounded on the notheast by the non- more abundant, and coal is rare. Lithofacies assemblage JKBn consists of lenses MIEr TO' UFPER CHETAGECUS MLl FLIRON AND BELATED INTBUE NG
marine Sustut Basin, which was filed by rivers flowing westward from the Omineca and shests of medium grained sandstone and silstone, shale, carbonaceous sit- SUSTUT GROUP (KTC - KBP)
Belt and eastward from an evolving fold belt in mid- to Late Cretaceous time. Mait- stone and mudstone.  In-situ roots and abundant well preserved plant fossils support i CAMPANIAN AND MAASTRICTIAN Biotite augite meta-monzodiotite, 227 +/- 9 (UPb)
land volcanics in west Spatsizi River area are erosional remnants of a Pliocene an interpretation of fluvialilacustrine environment for these strata (eg.”**%). The .
shield volcano. Dominant structures are northeast vergent folds and thrust faults of Devils Claw Formation (KBDC) was defined in the southeast for a conglomeratic  unit KBpP BROTHERS PEAK FORMATION: sandstone, siltstone, conglomerate and tuff " CARBONIFEROUS TO PERMIAN
the regional Skeena Fold Belt®, and affect Cretaceous and older strata. Previous overlying the McEvoy Formation ™™ Although the boundary is arbitrary and placed
regional mapping  was condsucted .by the Ggolog!cal Survey ‘of anada , Eisbacher °, qlﬁerenlly by different workers, it is distinguished ~ from underllylr}g strata generally 'by F APTIAN OR ALBIAN TO SANTONIAN Pm Wl
and Gabrielse and Tipper °. Detailed studies include mapping in the northwest by its abundant lenses and sheets of pebble conglomerate. It is interpreted as deposits
7 [ 9 : : 1926 .
P.B. Read and J.1F0. Psutka *, and g1r1aduate theses by :z\N Moffat °, D.J. Thorkelson of fluvial channels and alluvial fanls‘ . Broad ages of Bowser Lalfe Group units are K TANGO CREEK FORMATION: micaceous sandstone, siltstone, mudstone and
H.O.Cookenboo  ~,SE.Macleod ~,andGM.Green ~. from references above (and therein), and a large number of unpublished macrofossil TC minor quartz grit and pebble conglomerate
Paleozoic strata are limited to the northwest with the exception of collections  determined by T.P. Poulton and HW. Tipper (personal communications, ; Pc Massive white, and grey bedded limestone
Permian(?) marble (Pm) in the Spaisizi River valley. The three siratified Paleozoic_ 1985-1993). ' LOWER CRETACEOUS r'T1
units are penetratively  deformed and phyliic as a result of polyphase deformation Each of the major stratigraphic  units is overlain unconformably by the BOWSER LAKE GROUP 8 CARBONIFEROUS OR OLDER
Carboniferous  to Permian fossils are known from one locality of bedded limestone Cretaceous  Sustut Group. Stratigraphic ~ omission below the unconformity is proba- ‘ e A @)
\7 i i . . . . : : . { 7 B e, i
(Pc)". Pljyllmc porphyrnm volcanlps, tuff, ch.eer and rare limestone co,mprlse a bly a result of pre- rp;d- Cretaceous defgrmatmn assocna.ted with the Skeena Fokg L 3 KBDC DEVILS GLAW FORMATION: conglomerate, sandstone, siltstone O Pv Dark and light green phyllitic greenstone, light green and grey phyllite, minor chert,
mefavolcanic  / metasedimentary  unit, Pv (subdivided on Read and Psutka's map). Belt. The group consists of 2000m of fluvial sandstone, silistone and conglomerate °. i 1 8 | e el rare limestone
Stuhini Group consists of greenish grey aphyric to augite-phyric mafic lava flows and Tango Greek Formation (KTC) is distinguished from Bowser Lake Group by abun- 2 3{ e [ }omy 7
related breccia and olistostrome  (TrSv), and marine shale, sandstone, conglomerate, dant detrtal micas, and common quarlz and quarizie clasts. The Brothers Peak N 5 LlEn ‘ T ] JURASSIC AND CRETACEOUS j
and limestone (TrSs). The group is overlain by uppermost Triassic or Lower Jurassic Formation (KBP) overlies Tango Creek conformably, and has sheets of conglomer- ‘ ) § § J UPPER JURASSIC AND LOWER CRETACEOUS Pg hMy,og;.ﬁcdro - assivcef biotite Qm;sw‘,/"'re leqcogr/:;mitel,), Iegcograr{o- o ”btg Blotite
conglomerate (TrJc). ate and tuff in its lower 100 to 200 metres. Ages are based on palynomorph ( &/ &l BOWSER LAKE GROUP (Jbd, Jbn) afdience quedtz aoille and oo, ilce Relelce AUGIE g
Volcanics of the Lower Jurassic Hazelton Group are divided into 3 determinations by A.R. Sweet N 4
successions °. The oldest, the Griffth Creek volcanics, consist of subaerial mafic Erosional remnants of basalt flows and necks of Pliocene age Matland | ¢ “’ JKBn Medium grained sandstone, siltstone, minor conglomerate (fluviallacustrine facies)
lava flows (JGm) and intermediate to felsic tuff and sils (JGf). They are inferred to volcanics are the youngest widespread bedrock. Minor Quaternary bedrock includes . ‘
disconformably  overlie the Stuhini Group. A basaftic andesite flow and dacite sill a small nephelinite intrusion in the east (near the head of Griffith Creek), and a vol- ‘ ‘ Geological boundary (defined, approximate, assumed or inferred under Q)  ............. S
yielded U-Pb zircon ages of 2058 +- 09 and 2031, +- 04 Ma respectively °. Bi- canic centre in Nass valley. JK : : : : g : e .
modal marine and subaerial mafic lava flows, rhyoltic tuff, and sils are called the Plutonic rocks are restricted to the northern extreme of the map and in- ; Bd Conglomerate, sandstone, siltstone, minor coal, local marine fossils (deltaic facies) T_’aie of indlividual beds from ground obsetvation and
Cold Fish volcanics (JCus,mfe).  The base is not exposed and the volcanics are trude only Middle Jurassic and lower strata. They are Paleozoic(?) to Middle(?) Alptolo MRIElION. e e s e e e UL e e
overlain by the Spatsizi formation. Al fossils are Early Pliensbachian age. Rhyolite Jurassic in age, and some appear to be comagmatic with surrounding volcanics. | JURASSIC Fule s hlas it el Sprlae, Ssaines
sils, a dike, and ignimbrite yielded U-Pb zicon ages of 1935 +- 20, 1939 +-1.1, Paleozoic leucogranodiorite,  leucogranite,  quartz diorite, tonalite, and gabbro  (Pg), MIDDLE TO UPPER JURASSIC inferred under Q) ..................... g
1940 +28-23, and 1948 +- 10°. The youngest volcanic succession of the Ha- were subdivided by Read and Psutka , and assumed to be late Paleozoic because ‘ BOWSER LAKE GROUP (Jbt, Jba, Jbs, Jbdr)
zelton Group, the Mount Brock volcanics”®, is limited to the northwest. It is they are restricted to Paleozoic host rocks. The granitoid rocks are locally foliated, ‘ Thrust fault (defined, approximate, assumed or inferred under Q)
: : : : s ; 7 ; i Onament’on hanging- wallside. - i i oo d R L i
composed malqu of supaenal mafic Iava. flows (JMIm), and7fe|sm vollcamclaslllc.s apd myela.morphosed to chlonlel 2one . Ra.llw.ay Plutop (TrRm,. 227 +- 9, Uffb on ' JBdr Rusty weathering chert pebble conglomerate, with lesser sandstone, siltstone (deltaic facies) JBuU undivided ik e e
(IMf), and contains fossils of Early and Middle Toarcian age'. It overlies Spatsizi zircon') is composed of massive monzodiorite, and is overlain by Upper Triassic - sl i e O
formation, and is intruded by the 183.5 +-0.5 Ma McEwan Creek pluton 9 strata. In the northeast, Late Triassic plutonic rocks are the western side of the | O;);I:I:en?uon( JZ mﬁro%)f:lfgza e, assumed or inferred under Q) o
Lower and lower Middle Jurassic fine grained clastics (Spatsizi forma- composite  Stikine batholith  (ITrSm,q) *, which probably includes salmon weathering ‘ """"""""""""""""""""""""""""""""
tion, JS) overlie Lower Jurassic volcanics and are considered to be marine sedi- biotite-hnomblende  granite in the Stikine River valley. Homblende diorite (Trd) is as- JBs Sandstone sheets and siltstone, minor conglomerate, marine fossils (shelf facies) Anticline, trace of axial sutface (defined, approximate, overturned)  ...................... t 4
mentary equivalents  of volcanic rocks of the Hazelton Group . Athough strata of sumed to be Triassic in age because it infrudes only Paleozoic strata (P.B. Read, ’
similar lithology and stratigraphic  position are part of the Hazelton Group elsewhere pers. comm. 1993). The Cartmel stock (TrTg) has quartz monzonite, granite and Syncline, trace of axial surface (defined, approximate, overturned) — ...................... “4— — 4
around the Bowser Basin'"™" in Spatsizi River area they were defined as the quartz dioritic phases. An intrusive contact with Upper Triassic strata constrains its JBA ASHMAN FORMATION: siltstone, chert pebble conglomerate, sandstone, orange o b ‘ o
Spatsizi Group and divided into 5 formations . Here they are referred to the Spatsizi age to Late Triassic to Tertiary. Jurassic plutonic rocks along the northern border of weathering claystone beds in siltstone, (slope and submarine canyon facies) ofpz’,” "’f“”"‘?"; a":;"‘””e' syncline (long arrow points in direction t
formation, and the former constituent formations  are regarded members.  The top the map are part of the composie Triassic and Juassic Hotailuh batholih *'. It is ‘ Lol e 0 o
member is the only consistently mappable unit beyond the type area. The proposed represented  there by massive, granite to granodiorite, and diorite of the undivided ’ Backiig (hustbiial. Tl worlel Gveriiied) Jr 3/ / 3/,”
change gives these rocks the same stratigraphic  status as the Salmon River Forma- Thiee Sisters and McBride River plutons (JTdiggmd) ™, and massive metasyents, ‘ JBt Sandstone, siltstone, minor conglomerate (submarine fan facies) 5 > :
fion (as defined by Anderson and Thorkelson *°) of the Hazelion Group in Iskut area, metagabbro  and metadiorite of the Beggarly Creek Pluton (eJBy.di) (218 +- 30 Ma, ’ Chosg ol - o o &
and th7e Smithers  Formation of the Hazelton Group in the Smithers and Hazelton K-Ar 3‘). Early Jurassic plutons elsewhere include: 1) the Spatsizi River stock (eJa), LOWER MIDDLE JURASSIC
areas . Distinctive  well bedded, cream, white, pink, and black siiceous siltstone of an alkali feldspar granite coeval and comagmatic with the Cold Fish volcanics which BOWSER LAKE GROUP (mJbv, mJbs)
the Quock member (JSQ] is informally called the "pajama beds" throughout the it intrudes (1900 +- 7.1, U-Pb on zircon °); 2) the McEwan Creek Pluton (eJm), a | G
Bowser Basin. Underlying members (JSI) are too small to depict separately.  Ab- leucogranite and quartz monzonite  which imrudes13 Early and Middle Toarcian strata, e, Maroon plagioolase porphyry flows and breooia, green and grey-green aphyric and 0 / o
sence of Hazelton Group from the section at the head of Griffith Creek, where the and has yielded a UPb zircon age of 183.5 +- 0.5 ;and 3) the quariz monzoniic and ‘ plagioclase porphyry flows, breccia, and tuff
Stuhini Group is in angular unconformity  with the Bowser Lake Group, is a result of monzodioritic  Edon and Rose plutons (eJg) and nearby intrusions (PB. Read and
deformation  between deposition of the Griffith Creek volcanics and younger Hazelton JF. Psutka, unpublished map), which intrude lower Jurassic and older strata. orelehlle T e e e B R e
Group % Dominant  structures are northeast verging folds and thrust faults which ’ mJBs Maroon sandstone and siltstone, chert pebble conglomerate, local grey and green sandstone
Bowser Lake Group is composed of marine and nonmarine clastic rocks formed  between latest Jurassic to Early Cretaceous time, and latest Cretaceous or
of Middle Jurassic to midCretaceous  age 6";"1"“19 - The lack of marker beds, complex early Tetary fine. These stuclres, and those of similar style throughout  the Bows- ‘ EARLY AND MIDDLE JURASSIC
strucluye, and sparse fossil control have 'hlndered dghnmon of regionally mz%ppable er Basin, southwesst Suslutl Basm, and underlying ~Stikinia, deh‘ne the th|vn-s!<|nned HOTAILUH BATHOLITH (EJB and MJTS)
formations. ~ As a result, only 2 of the 9 units are considered mappable formations; 5 Skeena Fold Belt®. Shortening is accommodated by open to tight folds inclined or }
are Ilthofagles assemblages Wf.lICh are diachronous, probably mterfmgzgzr”lzaterally, overturned  to the northegsl, but includes thrust faults evident in the norti}east. Open Mt THREE SISTERS AND McBRIDE RIVER PLUTONS: MJTg: Hornblende bictite granite,
repeat vertically, and are gradational over 10s to 100s of metres {eg. = ). Ak folds and warps trending northeast are present west of Klappan River. Cross- MJTdi: Hornblende diorite and gabbro, MJTqmd: Biotite hornblende quartz monzodiotite and granodiorite
though these lithofacies assemblages are interpreted to represent specific ~ deposi- sections of east Spatsizi River area illustrate structural styles and document an av- ‘
tional environments, they include less common deposits of other environments.  Two erage of 44% shortening ’ High-angle faults trend generally northeast and northwest
units limited to the northwest (mJBs, mJBv) are the southern tip of an outlier of the and, where dip and sense of displacement are known, are extensional. ! MJdd Eiaysaiosn rosledabase
Bowser Basin which hosts the oldest Bowser Lake Group (in part Bajocian), and is Strata of economic  significance include Upper Triassic and Lower Ju-
X . 23 ¥ i 1S 3 s % 3 .
: I ( i r I
conmdgred the most proximal Bowsgr stra}a Stratig gphlc position  of the Ashman. rassic voI;anlc and clastic ocks' exlerllswelyl explored for base and precious metals ‘ LOWER AND MIDDLE JURASSIC
Formation, JBA is known because it consistently ~overlies the Hazefton Group. It is on both sides of the Bowser Basin. Lithofacies JKBd hosts coal seams across Spat- i L e e
predominantly  black siltstone and very fine grained sandstone with marine fossils, sizi map area, but they are thickest and most common in the northern Groundhog 196, 10, 48, I
and includes thin orange weathering calcareous siltstone and claystone beds, and coalfield, between the Nass and Skeena valleys, and Didene Creek. Coal seams ’ LOWER 10 MIDULE TORRGIAN
grey weathering lenses and discontinuous sheets of chert pebble conglomerate. there are generally less than 1 m thick, and rank varies from low volatile bituminous MOUNT BROCK VOLCANICS (JMm, JMf)
These strata are interpreted s deposits of submarine channel, slope, and outer shelf to meta-anthracte % ‘ : - : : : : ; :
environments  {eg. *® ). The term was defined in the southem Bowser Basin ” where JMm Zf:naggtgge"g%’":g%:tng flows, mainly subaetial, minor felsic volcanio rocks,
the type section contains an uncommonly high proportion of medium grained sand- ACKNOWLEDGMENTS b
stone (HW. Tipper, pers. comm. 1993). Lithofacies assemblage JBt is composed H. Gabrielse and H.W. Tipper have provided much insight on the geology of Spatsizi l JMu undivided
of alternating sections 10s to 100s of metres thick dominated by either laterally con- River map area, as well as access to unpublished field information obtained between JM Folslo voloanfolati Ls il Jdodl fenirbit : 5 Voloan K
tinuous thin sheets of medium grained sandstone, or by laminated to massive black 1977 and 1983. We are indebted to P.B. Read of Geotex Consultants for permission { f elsic volcaniclastic rocks including welded ignimbrite, minor mafic volcanic rocks
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submarine  fans. Lithofacies assemblage JBs is composed of green or brown weath- ed with minor modifications. L.C. Struik, and H. Gabrielse provided valuable i PLIENSBACHIAN TO BAJOCIAN
ering, medium grained sandstone, with lesser siltstone, rare conglomerate, and comments on the manuscript. | = SPATSIZI FORMATION (JSQ, JSI, JSu)
m
(9] o ; .
QUOCK MEMBER: siliceous, well bedded, tuffaceous(?) siltstone, siltstone,
g Jsa limy siltstone, black, cream, rusty and pink weathering
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