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Layered Rocks

QUATERNARY
o Basaltic scoria, unconsolidated ash, agglomerate and columnar basalt flows;
v brown, red and black; distinctly alkaline

MIDDLE JURASSIC - LOWER CRETACEQOUS
Gravina Belt

Sandstone, conglomerate and shale as submarine turbidite deposits interlayered with andesitic to
JKGms . . . S . : .

basaltic volcanic rocks; metamorphosed to amphibolite facies, locally kyanite-staurolite grade
JKGmv Predominantly mafic metavolcanic rocks and lesser undivided metaclastic rocks

LOWER to MIDDLE JURASSIC
Moffat volcanics

ImJMmv

Basaltic flows with pillows and quartz-bearing rhyolite tuff: minor thin volcanic unit
stratigraphically underlying Unit JKG in Chatham Sound area

Metasiltstone, mudstone and conglomerate, quartzite and metavolcanic rocks of
mafic to felsic compositions; metamorphosed to amphibolite facies

Marble; grey, thickly bedded

Metagreywacke; olive green, biotite and garnet bearing,
well sorted, medium grained and thickly bedded

UPPER PALEOZOIC (PERMIAN?)

Marble; grey, coarsely crystalline, thinly to thickly bedded,
contains solitary corals and crinoid columnals

LOWER PERMIAN

Regional Unconformity

YUKON - TANANA TERRANE

PALEOZOIC to TERTIARY
Central Gneiss Complex

P-Tms Metasedimentary and lesser metavolcanic rocks
P-Tum Gneissic quartz diorite, rusty gneiss and schist, migmatite, minor garnet
sillimanite-biotite schist and garnet-staurolite-kyanite schist, marble and skarn

IPmc Carbonate and laminated metasiltstone, minor andesite lapilli tuff and breccia
IPmr Metarhyolite, quartz-sericite schist
IPms Biotite schist, pelite and metatuff with minor thin marble and calc-silicate layers
IPmv Mainly meta-andesite, metabasalt and metarhyolite; metasedimentary strata in Baker Inlet
IPmb Amphibolite, garnet amphibolite
DEVONIAN to MISSISSIPPIAN
DMcg Quartz-pebble conglomerate and garnet-bearing carbonaceous pelite MIDDLE DEVONIAN and younger
DEVONIAN Ecstall Belt/Scotia Quaal Belt
. . Quartzite, locally pyritiferous, lesser black argillite to phyllite,
Mathieson Channel Formation mDEq pelitic schist, mica schist and biotite-hornblende gneiss
DMC Marble; white with tan weathering, discontinuous plastically deformed ) _ _ _ o
me layers and enclaves in Units DMCmb and DMCms DE Metasedimentary rocks; fine- to medium-grained; locally conglomeratic with
mUEMS granitoid clasts, hornblende-biotite gneiss; well foliated and lineated
Lye; Metarhyolite, locally quartz-sericite schist; off-white, pyrite bearing DEmY Mafic and intermediate metavolcanic rocks; minor metasedimentary rocks
. ) . o . 39 with pyritic felsic metavolcanic layers; amphibolite, chlorite schist
DMC Metabasite and mafic schist containing rare pillows; dark green, N
mb . . . :
interlayered thin marble and narrow metadiorite bodies \I(E
DMCm Meta-arenaceous micaceous siltstone, sandstone and biotite-rich, orange-brown, rusty, oxidized metagreywacke, lesser k\J
S contorted marble and calc-silicate-rich layers; minor narrow, layer-parallel fine-grained diorite and amphibolite (dikes?) *i
ANy
DMCcg1 Plutonic-cobble conglomerate interlayers in finer metasedimentary rocks of Unit DMCms t)
DMCca2 Quartzite-cobble conglomerate containing lesser metavolcanic clasts, interlayers of calcareous
Y metasiltstone; scarce isolated exposures near Jorkins Point in Finlayson Channel 1
ORDOVICIAN !
Porcher Formation :
OPa Andesitic lapilli tuff and breccia in greenschist metamorphic facies I
OPt Dacite and andesite tuff, tuffaceous sedimentary beds, narrow marble interlayers :
OPcg Volcanic-pebble conglomerate and sandstone I
i
OPex Meta-exhalite as iron formation, minor interlayered felsic metatuff 1
i
OPIs Limestone interbedded with andesitic tuff, and andesite breccia with carbonate matrix |
i
OPmb Pillow basalt and metabasite in amphibolite metamorphic facies |
I : I
OPmc Marble; grey weathered; with thin, green metatuff interlayers I
OPmf Metarhyolite and metadacite, aphyric and quartz-phyric felsic metatuff with magnesian |
zoisite (axinite ?) on northeast Pitt Island, quartz-sericite schist |
oP Meta-siltstone, mudstone, conglomerate and quartzite, minor thin marble, 1
ms : ; : . o < . .
mafic and felsic volcanic rocks in amphibolite metamorphic facies I
oP Quartz-biotite schist and sericitic quartzite, narrow bands of pyritic quartz-sericite schist |
msf . f - - - . :
(felsic volcanic protolith) with quartz veins carrying lead sulphide I
Meta-basalt and andesite, garnet amphibolite and fine grained metadiorite,
OPmv . 1
metre-scale intervals of metatuff and marble
|
OPss Volcanic-lithic arenite and greywacke |
LOWER PALEOZOIC I
IPms Pelite, calc-schist, marble and quartzite; distinctly laminated mylonite I

Intrusive Rocks

SYN- and POST-ACCRETION INTRUSIVE ROCKS

PALEOCENE - EOCENE

Egm Quartz monzonite

LATE CRETACEOQOUS to PALEOCENE

IK-PQgd

QUATTOON PLUTON: Granodiorite, quartz monzonite, tonalite, granite; generally fresh
and with biotite>hornblende, commonly well foliated

LATE CRETACEOUS
Kynoch Suite (ca. 81-87 Ma)

IKt Biotite-hornblende tonalite

IKgm Biotite-quartz monzonite

IKgd Biotite-hornblende granodiorite

Ecstall Suite (ca. 90-95 Ma)

IKEt Tonalite distinguished regionally by abundant prismatic titanite and magmatic epidote; numerous mafic enclaves
IKEgm Quartz monzonite
IKEgd Hornblende-biotite granodiorite
IKEqd Quartz diorite
IKEd Diorite, gneissic metadiorite

EARLY to LATE CRETACEOUS
Captain Cove Suite (ca. 94-115 Ma)

Tonalite and quartz diorite; greenish grey-white, medium- to coarse-grained, locally abundant
elKCCt Lo o L
elliptical enclaves of diorite and amphibolite
elKCCgt Garnet-biotite tonalite; non- to moderately foliated
eKCCt Tonalite; texturally varied from protomylonitic to nonfoliated with rafts of orthogneiss, locally with variably flattened
mafic enclaves that are difficult to distinguish from those found in adjacent plutons of Unit elKCCt
eKCCgm Quartz monzonite
eKCCgd Granodiorite, minor tonalite and diorite; overall homogeneous, coarse grained, weak to strong foliation
eKCCqd Hornblende-biotite-quartz diorite, minor diorite and granodiorite
eKCCd Mainly foliated diorite cross-cut by non-foliated pegmatitic gabbro, hornblendite and clinopyroxenite
eKCCogn Mafic orthogneiss with enclaves of metasandstone and marble of Unit DMC
eKCCgb Gabbroic pegmatite
McCauley Suite (ca. 113-123 Ma)
eKMgr Granite
eKMtr Trondjhemite and granodiorite, coarse-grained; moderately strained and locally protomylonitic
eKMmp Predominantly mafic plutons with broad textural and compositional diversity including foliated diorite, dioritic
orthogneiss, cross-cutting minor nonfoliated pegmatitic gabbro, hornblendite and clinopyroxenite
eKMab Gabbro and metagabbro, coarse-grained equigranular and locally layered,
9 foliated metadiorite; unit may include younger gabbro and ultramafic bodies

LATE JURASSIC
Banks Island Suite (ca. 142-157 Ma)

IJBt Foliated tonalite
1JBgm Biotite-hornblende-quartz monzonite; white, locally aplitic to coarse grained
1JBgd Hornblende-biotite granodiorite; medium- to coarse-grained, non- to well-foliated
1JBqd Hornblende-biotite-quartz diorite

IJBd Diorite

PRE-ACCRETION INTRUSIVE ROCKS

ALEXANDER TERRANE
EARLY PERMIAN

Muscovite-rich orthogneiss, with or without kyanite; strongly foliated and lineated

DEVONIAN to MISSISSIPPIAN
Swede Point Suite

Undivided granodiorite, granite, tonalite and diorite with protomylonitic fabric;
some phases are small-plagioclase phyric, local metamorphic garnet

LATE SILURIAN to EARLY DEVONIAN
Ogden Channel Intrusive Complex

PORCHER PLUTON: Diorite, gabbro, tonalite and basalt; heterogeneous, late syn- to post-kinematic
Silurian to Devonian deformation in Ogden Channel Complex

Metadiorite, metagabbro, metatonalite and lesser metavolcanic
and metasedimentary screens; polydeformed under amphibolite facies conditions

RIAN to ORDOVICIAN

Tonalite and diorite; texturally heterogeneous

Trondjhemite; mostly coarse grained, equigranular

Mafic igneous complex composed mainly of metagabbro; lesser metabasalt

Tonalite, leucotonalite; commonly with blue quartz eyes,
primary mafic minerals recrystallized to lower greenschist facies assemblages

PALEOZOIC (?)

Feldspar-quartz-biotite gneiss, garnet-biotite gneiss, amphibolite

YUKON - TANANA TERRANE

MIDDLE to LATE DEVONIAN
Big Falls Orthogneiss

mDBFoan Tonalitic muscovite-biotite-hornblende augen gneiss,
9 garnet- and epidote-bearing migmatite, amphibolite
mDEum Ortho- and paragneiss, schist, migmatite, marble and skarn

Cryptic fault = = = = = = = = == -
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SYMBOLS

Geological contact (defined, approximate, inferred) ««:-owomrermmmmmrmrmrrrr e ——m—m—m—

|nter_p|uton gradationa] contact (inferred) .......................................................................... .

Dextral strike-slip fault; arrows show sense of shear (inferred)

Sinistral strike-slip fault; arrows show sense of shear (defined, approximate, inferred) ---

Fault; unknown motion (defined, approximate, inferred)

Bedding (tops unknown)

Foliation (S1, S1 vertical, S2)

Lineation (first phase, second phase)

Fold axis (first phase, second phase)

U-Pb (zircon) crystallization date in m.y. (Data from Gehrels et al., 2009) «+«+errerererenenes \4
U-Pb (zircon) crystallization date in m.y. (Tochilin et al.(2014); Mahoney et al., in prep.) @

U-Pb detrital zircon geochronology site (Tochilin et al. (2014); Mahoney et. al., in prep.) H
Mineralized site (Located in NTS mapsheet "103" and identified by the 1:50,000

mapsheet letter followed by the BCGS MINFILE number e.g. J031 = 103J031)
(past producer, developed prospect, prospect, showing)

Village

Jurassic to Cretaceous overlap assemblage

Gravina basin
greywacke, lesser mafic volcanic rocks

Permian
Kumealon unit: mafic volcanic rocks, fossiliferous marble

Devonian overlap assemblage

Mathieson Channel Formation
arkose, marble, mafic lavas
and minor conglomerate

Silurian-Devonian

Ogden Channel intrusive complex
synkinematic plutons,
metavolcanic and metasedimentary screens

@ U-Pb zircon crystallization age
B U-Pb detrital zircon age

ca. 423-489 Ma (congl. clasts) ]
NN Klakas Orogeny so~\oAA~—

ca. 410-427 Ma

Generalized Stratigraphy, Southern Alexander Terrane

ca. 276 Ma (Permian dike swarm)

ca. 400-410 Ma

ca. 464-483 Ma

Ordovician volcanic arc -
back-arc assemblages

Porcher Formation

basaltic to dacitic volcanic rocks,
greywacke, marble and

minor conglomerate

Most pre-Mesozoic units in the North Coast map area belong to the Alexander terrane, a composite

allochthonous crustal fragment that extends for over 1500 kilometres, from the St. Elias Range in

southwestern Yukon, through northwestern BC and southeastern Alaska, into the coastal area of BC.

Unlike the more inboard peri-Laurentian terranes {e.g. Yukon-Tanana) and adjacent Laurentian

continental margin, the early history of the Alexander terrane resembles that of terranes in the

Caledonides (Colpron and Nelson, 2009). The oldest rocks in the map area are Ordovician volcanic and

sedimentary strata of the Porcher Formation, correlated with the Descon Formation of southeastern

Alaska (Gehrels and Saleeby, 1987). This island arc to back-arc sequence is most extensively exposed on

and near Porcher and Pitt islands, where it hosts volcanogenic massive sulphides.

The Ogden Channel intrusive complex underlies southwestern Porcher Island. It consists of variably
deformed pre-kinematic, synkinematic and late synkinematic plutons, with metavolcanic and
metasedimentary inliers. The inliers near the Grenville Channel fault are mylenitic pelite, fine-grained
calc-silicate and amphibolite; near Billy Bay, they comprise deformed but texturally intact meta-arkose
and meta-dacite. The plutonic rocks range in composition from diorite and gabbro to tonalite and
trondhjemite. They are coarse grained to porphyritic and include many dikes. U-Pb zircon ages range
from ca. 424 Ma (Late Silurian) from an epidote amphibolite facies metatonalite to ca. 411 Ma (Early
Devonian) from the weakly deformed Porcher Creek pluton (J.B. Mahoney, unpublished data). The
Ogden Channel complex is interpreted as a Late Silurian — Early Devonian arc formed during a tectonic
event that corresponds to the Klakas orogeny of southeastern Alaska {Gehrels et al., 1983; Gehrels and
Saleeby, 1987).

The siliciclastic-carbonate Mathieson Channel Formation forms inliers throughout the map area {(Nelson
etal., 2011, 2012). It consists of arkose, laminated marble, calc-silicate, plutonic-clast conglomerate, and
a single occurrence of quartzite-clast fanglomerate at Jorkins Point on the southern tip of Swindle Island.
The Mathieson Channel Formation overlies the Descon Formation on Kennedy Island and in Kumealon
Inlet. It closely resembles the Early Devonian Karheen Formation of southeastern Alaska, which Gehrels et
al. (1983) and Gehrels and Saleeby {1987) interpret as a continental siliciclastic overlap succession derived
from highlands uplifted during the Klakas orogeny. The unfossiliferous, well-laminated limestones in the
Karheen Formation have been compared to lacustrine carbonates (Soja and White, 2012}). Detrital zircon
populations in the Mathieson Channel Formation, like those in the Karheen Formation, reflect a
predominantly Ordovician-Early Silurian source comparable to the Descon arc, with subsidiary input from
Precambrian sources (J.B. Mahoney, unpublished data). The Precambrian zircon profile from the Jorkins
Point conglomerate (Tochilin et al., 2014} resembles that from the far northern Alexander terrane
(Beranek et al., 2013} and Arctic Alaska {Miller et al., 2011), both of which are considered to be sourced
from the Baltic craton. The Karheen and Mathieson Channel formations are probably equivalent to the
Old Red Sandstone of the Caledonides (Soja and White, 2012).

On the shores of Kumealon Inlet on the mainland coast east of Pitt Island, a tightly folded section of
Descon amphibolite and Mathieson Channel meta-conglomerate is cut by transposed meta-felsite dikes
and overlain by a succession of metavolcanic rocks and marble with crinoids and solitary corals, which in
turn is cut by transposed and metamorphosed, kyanite-bearing, muscovite-rich tonalite dikes. Both the
felsite and tonalite dikes have yielded Early Permian U-Pb ages (J.B. Mahoney, unpublished data). This
unit is correlated with Pennsylvanian-Permian volcanic and plutonic rocks that are shared between the
northern Alexander and Wrangell terranes in southwestern Yukon and adjacent Alaska (Dodds and
Campbell, 1988; Gardner et al., 1988).

Plutonic tracts defined by U-Pb dates in
northwestern Coast Plutonic Complex:
A pattern of eastward-younging magmatism
from Late Jurassic to Eocene time

NE
LN Late Cretaceous - Early Tertiary
g Quottoon pluton (ca. 70-55 Ma)
= Late Cretaceous
o Kynoch suite (ca. 87-81 Ma)
-
E Ecstall suite (ca. 95-90 Ma)
o|
S Early and mid-Cretaceous
o Captain Cove suite (ca. 115-94 Ma)
g,l - McCauley suite (ca. 123-113 Ma)
c
3 Late Jurassic
| > Banks Island suite (ca. 157-142 Ma)
SWwW

Note: Approximately 80 km
of presumed dextral
displacement of the northern
end of Banks Island suite
across the Principe-Laredo fault.

Data sources: 1) Mahoney, B. and Pecha, M., unpublished data, this project (2009 to 2011); 2) Gehrels et al., 2009.

Neogene dextral and extensional faulting
in Hecate Basin

The Bonilla and Principe-Laredo faults bound Neogene extensional
basins (see seismic reflection data below) that are interpreted to

be about 2 km and 5 km deep, respectively (see isopach map to right).
Both images are after Rohr and Dietrich (1992). The Principe-Laredo
fault also has approximately 80 km of dextal offset, based on
displacement of the northern end of the Banks Island plutonic suite.
Interpreted extensional basins in Milbanke and Laredo Sound

(see South Sheet) are also part of the transtensional system.

QUEEN CHARLOTTE BASIN
WEST COAST - CANADA

The Bonilla fault is interpreted as a terrane-bounding fault that
juxtaposes Alexander terrane rocks on Banks Island with
Karmutsen basalts of Wrangellia that are exposed on Bonilla
Island (located west of the North Sheet).

BI - Bonilla Island
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