Energie, Mines et

I*I Energy, Mines and
Resources, Canada Ressources, Canada

GEOLOGICAL S8URVEY OF CANADA COMMISSION GEOLOGIQUE DU CANADA LEGEND
" QUATERNARY
PLEISTOCENE AND RECENT LATE TRIASSIC TO TERTIARY
CARTMEL STOCK
el , Q Glacial till, alluvium
DESCRIPTIVE NOTES marine fossils.' It is interpreted to have been degosned in shallow marine Fine grained granite and quartz diorite, medium grained quartz monzonite.
envionments,  Lithofacies assemblage JKBd is characterized by cycles of grey (and PLEISTOCENE Also felsic to intermediate, fine to medium grained intrusive rocks elsewhere.
Spatsizi River map area is underlain by Paleozoic to upper Tertiary vol- minor rusty) weathering pebble conglomerate sheets, medium grained sandstone 130° o0’ Fn)
canic, sedimentary and igneous rocks which constitute three tectonic elements, the and sitstone with abundant plant debris, carbonaceous siltstone and mudstone, and = : ) ' P LATE TRIASSIC
Bowser and Sustut basins, and Stiinia. Paleozoic metavolcanic and mefasedimen- coal. The proportion of conglomerate  varies widely, and marine fossis are present 58° oo Q < QPb ';’”sg‘”u‘;‘mg" Nass Valley) and basaltic intrusion (nephelinite = STIKINE BATHOLITH
tary rocks and Triassic and Lower Jurassic volcanic and sedimentary rocks and in most sections. It is interpreted to encompass the range of environments from delta @) -
plutons, are part of Stiinia, a terane allochthonous  to ancestral North America L front to delta plain. Similar lithofacies between Nass and Skeena River valleys have (9] TERTIARY 8 P ll:;s”!: b%m”amm nde quartz, monzodiorite, monzodiorte, dlorite
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 PLIOGENE N 8q: te-hornblende quartz monzonite and granite
deries much of Spatsizi River map area, and the Intermontane Belt between 55° N 1921.28) “and difficult to apply regionally because of uncertainty in stratigraphic @)
and 58' N letitude. Strata of the Bowser Basin, primarily the Bowser Lake Group but correlation, For this reason, and because the lithological differences are subtle, o PMv MAITLAND VOLCANICS: Olivine basalt necks and flows (columnar, and o
including the uppermost Hazefton Group, are early Middle Jurassic to Early Creta- stata of the Curer and McEvoy fomaons are groped o one hofacies assem- 1 TS TR (NG (Y (NN U AN NN e e O e e g rare pillows and breccia), 5.7 to 4.9 Ma (K-Ar) Augite meta-gabbro
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 -
Terane 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 %, CRETACEOUS EARLY TO LATE TRIASSIC
Terane onto Stikinia. The Bowser Basin is bounded on the northeast by the non- more abundant, and coal is rare. Lithofacies assemblage JKBn consists of lenses - MID TO UPPER CRETACEOUS RAILWAY PLUTON AND RELATED INTRUSIONS
marine Sustut Basin, which was filed by rivers flowing westward from the Omineca and sheets of medium grained sandstone and siltstone, shale, carbonaceous st 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 CAMPANIAN AND MAASTRICTIAN
land volcanics in west Spatsizi River area are erosional remnants of a Pliocene an interpretation of fluvial/lacustrine environment for these strata . e IR ERNE E — aactnie_Uthe——0 | o A\ ) N TN Biotite augite meta-monzodiorite, 227 +/- 9 (UPb)
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 ~ . KBP BROTHERS PEAK FORMATION: sandstone, siltston.
g J ; " , te and tuff
the regional Skeena Fold Belt®, and affect Cretaceous and older strata. Previous overlying the McEvoy Formation "% . Although the boundary s arbitrary and placed san siltstone, conglomerate (" CARBONIFEROUS TO PERMIAN
regional mapping was conducted by the Geological Survey of Canada *, Eisbacher °, differently by different workers, it is distinguished from underlying strata generally by
and Gabrieke and Tipper °. Delaled stuies incude mapping in the norwest by s dundantensos_ and sheets ofpeble congnerte, 1S nlpeed _as depois BETIAN OR ALBIAN TO SAMEOMIAN White marble
PB. Read and JF. Psutka ', and graduate theses by IW. Moffat ® D.J. Thorkelson °, of fluvial channels and alluvial fans % . Broad ages of Bowser Lake Group units are il
HO. Cookenboo °, SE.MacLeod ", and GM.Green °. fom references above (and theren), and alarge number of npublished  macrolossi B O i L, SRS IS, Iaiocs. and
Paleozoic strata are limited to the northwest with the exception of collections  determined by T.P. Poulton and HW. Tipper (personal communications, o '
Permian(?) maitle (Pm) n the Spaiszi River valey. The three statfid Paeozoic 1985-1993). LOWER CRETACEOUS ﬁ Massive white, and grey bedded limestone
units are penetratively deformed and phylitic as a result of polyphase deformation . Each of the major stratigraphic units is overlain unconformably by the i Coesi—, m ‘
Carboniferous  to Permian fossils are known from one locality of bedded limestone Cretaceous  Sustut Group. Stratigraphic  omission below the unconformity is proba- B 2 CARBONIFEROUS OR OLDER
(Pc)”. Phyliitic porphyritic volcanics, tuff, chert, and rare limestone comprise a bly a result of pre- mid- Cretaceous ~deformation associated with the Skeena Fold KBD : & .
metavolcanic  / metasedimentary  unit, Pv (subdivided on Read and Psutka’s map). Belt. The group consists of 2000m of fluvial sandstone, sitstone and conglomerate 8 C | DEVILS CLAW FORMATION: conglomerate, sandstone, siltstone 2;* ”and /'a';f green phyllitic greenstone, light green and grey phyllite, minor chert,
Stuhini Group consists of greenish grey aphyric to augite-phyric  mafic lava flows and Tango Creek Formaton (KTC) is distinguished from Bowser Lake Group by abun- Imeston
related breccia and olistostrome  (TrSv), and marine shale, sandstone, ~conglomerate, dant detrtal micas, and common quarz and quarzie clasts. The Brothers Peak JURASSIC AND CRETACEOUS
and limestone (TrSs). The group is overlain by uppermost Triassic or Lower Jurassic Formation (KBP) overiies Tango Creek conformably, and has sheets of conglomer- UPPER JURASSIO AND LOWER: CRETACEOUS Mylonitic to massive biotite ite leucogranite, leucograno-diorite, bioti
conglomerate (TrJc). ate and tuff in its lower 100 to 200 metres. Ages are based on palynomorph BOWSER LAKE GROUP (Jbd, Jbn) hornblende m”:gom, ,,,Zwm,-,; ,:,,,,o, ,,o,.,,[,,,,e,d, augite O,bg;o""""'
Volcanics of the Lower Jurassic Hazelton Group are divided into 3 determinations by AR, Sweet . \_
successions °. The oldest the Grifith Creek volcanics, consist of subaerial mafic Erosional remnants of basalt flows and necks of Pliocene age Maitiand : JKBn adiin cralbad sonchions. alisons b conglomins . :
) H - 5 te (fluviallacustrine facie
lava flows (JGm) and intermediate to felsic tuff and sils (JGf). They are inferred to volcanics are the youngest widespread bedrock. Minor Quatemary bedrock includes 45 46" e MR * ol ¢ %)
disconformably ~ overlie the Stuhini Group. A basaltic andesite flow and dacite sil a small nephelinte intrusion in the east (near the head of Griffih Creek), and a vol cal d -
Geological boun efined, approximate, ed inferred sl
yieded UPb zion ages of 2058 +- 09 and 2031, + 04 Ma respecively °. Bi canic centre in Nass valey. | Ve [y IS Ml oo o
modal marine and subaerial mafic lava flows, rhyolic tuff, and sils are called the Pluonic rocks are restricted to the northem extreme of the map and in- JKBd | Conglomerats, sandstone, siltstone, minor coal, local marine fossils (deltaic facies) Trace of individual beds from ground observation 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(?) SHDAOIOT ITEIDISIRHON =55 i osv s sais o s vosinuines s sshonunsvonlnsinesssamssnssssasio sovesionshions
overlain by the Spatsizi formation.  All fossils are Early Pliensbachian age. Rhyolite Jurassic in age, and some appear to be comagmatic with surrounding volcanics. JURASSIC
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 Fault, unknown displacement (defined, approximate, assumed or
194.0 +2-8/'2-3, and 1948 +- 1‘05. The YOl;n.gest voleanic  succession  of the Ha- were subdivided by Read and Psutka 7,and assumed o be late Paleozoic  because BOWSER LAKE GROUP (Jb(, Jba, Jbs, JM") inferred under a) .............................................................................. ——— 108
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, . i
composed mainly of subaerial mafic lava flows (JMm), and felsic volcaniclastics and metamorphosed o chlorite zone . Raiway Pluton (TrRm; 227 +- 9, UPb on . gmaf:ru” ﬁ."ﬁ;,'ﬂ?’fﬂ:”"’"’"’d O"mund" 0) .................. i v
(M), and contains fossils of Early and Middle Toarcian age’. It overles Spatsizi zircon’) is composed of massive monzodiorite, and is overlain by Upper Triassic Rusty weathering chert pebble conglomerate, with lesser sandstorie, siltstone (deltaio facies) | | JBu | wwwidea  TEEEEE T EEEEE T AN i
formation, and is intruded by the 183.5 +/-0.5 Ma McEwan Creek pluton i strata. In the northeast, Late Triassic plutonic rocks are the western side of the . Normal fault (defined, approximate, assumed or inferred under Q)
Lower and lower Middle Jurassic fine grained clastics (Spatsizi forma- composite  Stikine batholith ~ (ITrSm,q) ¥ which probably includes saimon weathering Omement oh' JOMIBRIOMN BI08 .....c.cuivvesvisnsssssinsissssprenossesssonisnssinsvnvinsnons e ke el sl
tion, JS) overlie Lower Jurassic volcanics and are considered to be marine sedi- biotite-homblende granite in the Stiine River valley. Homblende ~diorite (Trd) is as- Sandstone sheets and siltstone, minor conglomerate, marine fossiils (shelf facies) ; .
mentary equivalents  of volcanic rocks of the Hazelton Group . Alhough strata of sumed fo be Triassic in age because it intudes only Paleozoic strata (P.B. Read, Aol ¥80s. of G MR | (0O, APpRRITEN, OVBRANOL)  .u:eviessirsssressans e
similar lithology and straﬁgr??r‘niec” p_osiﬁon grg pgn of the Hazelton Group. elsewhere pers. col_'nnj: 1993). The Cartmel stock (TrTg) has quart_z monzonite, granit_e aqd Synaline, trace of axial surface (defined, approximate, OVErtUMEG) ......................
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 ASHMAN FORMATION: siltstone, chert pebble conglomerate, sanwstone, orange t Y
Spatsizi Group and divided into 5 formations "*. Here they are refered to the Spatsizi age to Late Triassic to Tertiary. Jurassic plutonic rocks along the northern border of weathering olaystone beds in siltstone, (slope and submarine canyon facies) Open, inclined anticline, syncline (long arrow points in direction
formation, and the former constituent formations are regarded members.  The top the map are part of the composite Triassic and Jurassic Hotailuh batholith oot Of \ U Ol QXIRIFBUIIOB] . s vsesumnnzsanasanussnntasnnsshinssissahtusussnssossussacetae —_—
member s the only consistenty mappable unit beyond the type area. The proposed represented  there by massive, granite to granodiorite, and diorite of the undivided e a/ / a ,b’
change gives these rocks the same stratigraphic status as the Samon River Forma- Three Sisters and McBride River plutons (JTdigqmd) ™', and massive metasyenite, Sandstone, siltstone, minor conglomerate (submarine fan facies) Recding (horizontal, inoinecl, Vatiosl, OVNRIMBT)  ...susenssssansassenssssias +
tion (as defined by Anderson and Thorkelson ") of the Hazefton Group in Iskut area, metagabbro  and metadiorite of the Beggarly Creek Pluton (eJBy,d) (218 +- 30 Ma, 217
and the Smithers Fomation of the Hazeton Group in the Smihers and Hazelton KA ®). Eadly Jurassic plutons elsewhere include: 1) the Spatsizi River stock (e, LOWER MIDDLE JURASSIC e T
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
) . ! gl . : BOWSER LAKE G i
the Quock member (JSQ) is informally called the "pajama beds" throughout the it intrudes (1900 +- 7.1, U-Pb on zicon °); 2) the McEwan Creek Pluton (eJm), a R gul, e " /
Bowser Basin. Underying members (JS) are too small to depict separately.  Ab- lewcogranite and quarz monzonte which intrudes Early and Middle Toarcian strata, M ] : OBBAIN .1 1vusuesssua s e tsts et /
laroon plagioc porphyry fi d breccia,
sence of Hazelton Group from the section at the head of Griffth Creek, where the and has yielded a UPb zircon age of 1835 +/- 0.5 " and 3) the quatz monzonitic and mJdBv plagloc[g’:lg po,;h‘;}y ﬂm}: ’Vb,.?,"c’,-:_‘;',,d tutf ol aouhcak ik cae s
Stuhini Group s in angular unconformity  with the Bowser Lake Group, is a result of monzodioriic  Edon and Rose plutons (eJg) and nearby intrusions (P.B. Read and
deformation between deposition of the Griffith Creek volcanics and younger Hazelton JF. Psutka, unpublished map), which intrude lower Jurassic and older strata. Congl -
Group 9‘ Dominam structures  are normeast Vergmg fOMS and thrust fﬂults which M s ORISR | s covonvnnstssvnrrroanuavesnenioanssessssasesopanessusaensspsesessesapsenersnseses
laroon dstone and siltstone, chert pebble te, locall and
Bowser Lake Group is composed of marine and nonmarine clastic rocks formed between latest Jurassic to Early Cretaceous time, and latest Cretaceous or ¢ g — L i
of Middle Jurassic to mid-Cretaceous  age *™"*'"* . The lack of marker beds, complex early Tertiary time. These stuctures, and those of similar style throughout the Bows- 30 30" S Ak ke SuRAGSIO
structure, and sparse fossil control have hindered definition of regionally mappable er Basin, southwest Sustut Basin, and underlying Stikinia, define the thin-skinned T
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 HOTAILUH BATHOLITH (EJB and MJTS)
are lithofacies assemblages which are diachronous, probably interfinger laterally, overtumed to the northeast, but includes thrust faults evident in the northeast.  Open THAEE S ) ; . ;
repeat vefticallyz and are gradational over '10s to 100s of metres (eg. f”‘” i l_\l- fold.s and warps tren.dling.northaast‘ are present west of Klappan River. Cross- : MJT MJTdi: ﬁfmnga afmﬁ'ﬁmmE R'VEZJ'?SZZ?'E%:#"WT"' H‘,",.'Z;.‘?""d’q.m""""mmm’ gmm'e'e and granodiorite
though these lithofacies assemblages are interpreted to represent specific deposi- sections of east Spatsizi River area ilustrate 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 southem tip of an outier of the and, where dip and sense of displacement are known, are extensional. o labios
Bowser Basin which hosts the oidest Bowser Lake Group (n part Bajocian), and is Strata of economic significance include Upper Triassic and Lower Ju- g g Gt i )
considered the most proximal Bowser stata . Stratigraphic position of the Ashman rassic volcanic and clastic rocks extensively explored for base and precious metals SO Jou- ¥
Formation, JBA is known because it consistently overlies the Hazelton Group. It is on both sides of the Bowser Basin. Lithofacies JKBd hosts coal seams across Spat- < LOWER AND MIDDLE JURASSIC
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 HAZELTON GROUP (J§, JC, JG, JM)
and includes thin orange weathering calcareous siltstone and claystone beds, and coalfield, between the Nass and Skeena valleys, and Didene Creek. Coal seams LOWER TO MIDDLE TOARCIAN
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 as deposits of submarine channel, slope, and outer shelf to meta-anthracite
environments  (eg. *# ). The term was defined in the southem Bowser Basin " where JMm Mafic to intermediate lava flows, mainly subaerial, minor felsic volcanic rocks,
the type section contains an uncommonly high proporon of medium grained ~sand- ACKNOWLEDGMENTS limeatone and sandstone
stone (HW. Tipper, pers. comm. 199). Lithofacies assemblage JBt is composed H. Gabrielse and HW. Tipper have provided much insight on the geology of Spatsizi JMu undivided
of altemating ~ sections 108 to 100s of metres thick dominated by either laterally con- River map area, as well as access to unpublished field information ~obtained between
finuous 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 Felsic volcaniclastic rocks including welded ignimbrite, minor mafiic voleanic rocks
siltstone  and very fine grained sandstone. It is interpreted to have been deposited in to use material from an unpublished map (10413, westhalf), which we have adopt-
submarine fans. Lithofacies assemblage JBs is composed of green or brown weath- ed with minor modifications. L.C. Struik, and H. Gabrielse provided valuable PLIENSBACHIAN TO BAJOCIAN
ering, medium grained sandstone, with lesser siltstone, rare conglomerate, and comments on the manuscript. z SPATSIZI FORMATION (JSQ, JSI, JSu)
m
8 < QUOGK MEMBER: siliceous, well bedded, tuffaceous(?) siltstone, sittstone,
B limy siltstone, black, cream, rusty and pink weathering
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