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Geologic map references

Volcanogenic massive sulphide and orogenic gold 
deposits of northern southeast Alaska

Fig. A1 Terranes of the northern Cordillera 
(Colpron and Nelson, 2011). Terranes are 
grouped in the legend according to 
paleogeographic affinities shown in inset 
from Nelson et al. (2013). Fieldtrip route 
shown in red, outline of Plate-1 shown in 
black and white. 

Compiled by Karl, S.M. and Wilson, F.H.
after Yukon Geological Survey (2016), 
Gordey and Makepeace (2003),
Massey et al. (2005), and Wilson et al. (2015) 

Plate-1 Generalized geologic map of 
southeast Alaska, northwest British Columbia 
and southwest Yukon
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Legend symbols
Layered rocks
Plutonic rocks

XW Au-quartz vein deposit

XW Epithermal deposit

XW Polymetallic vein deposit

% Skarn deposit
#*

Volcanogenic massive sulphide deposit

Field trip route

Highways

Map symbols

!( Field trip stop

_̂ Deposit visited on field trip

Fault, approximate, concealed

Fault, approximate

Thrust fault, approximate, teeth on upper plate(( ((

Border

!( Town

Insular terranes Intermontanne terranes

Syn to post-accretionaryOutboard terranes

Serpentinized ultramafic rocks;AKKJmu

Kaf Metasedimentary rocks: includes Valdez Group; AK

Kafv Metavolcanic rocks: includes Valdez Group; AK

Ksg Greywacke and argillite turbidites: includes Sitka Greywacke;AK

Kkbm
Melange has argillite, greywacke, and tuffaceous matrix which
contain igneous, metamorphic and sedimentary clasts/blocks;AK

K^ m
Mafic volcanic rocks with subordinate chert, marble, argillite, undivided:
includes Kelp Bay Group; AK

J^ pp
Black carbonaceous phyllite and green metavolcanic rocks:
includes Pinnacle Peak Phyllite; AK

Accretionary complexes
Upper Cretaceous (66-100.5 Ma)

Cretaceous (66-145 Ma)

Cretaceous to Jurassic (66-201 Ma)

Lower Cretaceous to Triassic (100.5-252 Ma)

Jurassic to Triassic (145-252 Ma)

bu Bedrock of unknown composition and age, unmapped;AK, YT, BC
Unknown

Quaternary (0-2.6 Ma)
Qs Surficial deposits, undifferentiated; AK, YT, BC

Qv Basalt or basaltic-andesite flows;AK, YT, BC
Cenozoic (0-66 Ma)

QTv
Alkali basalt flows, pyroclastic rocks, undifferentiated volcanic rocks:
includes Wrangell Lava; AK, YT, BC

Miocene to Paleocene (5.3-66 Ma)

Oligocene (23.0-33.9 Ma)
Tca

Rhyolite, dacite, andesite, basalt, undivided:
Admiralty Island and Cenotaph volcanics;AK

Togv Mafic volcanic rocks, layered tuff, breccia, volcaniclastic rocks; BC

Eocene (33.9-56 Ma)
Ttk Sandstone, shale, conglomerate, and volcanic rocks undivided; BC

Eocene or Paleocene (33.9-66 Ma)
Tpt Tuff and breccia, ignimbrite; BC

Tk
Lithofeldspathic fluvial sandstone and siltstone:
includes Kootznahoo, Amphitheater formations;AK, YT, BC

Miocene (5.3-23.0 Ma)
Tvm Basaltic andesite; YT

Tev Rhyolitic and dacitic tuff undivided, ~ 44 Ma; BC, YT

Tephi Felsic hypabyssal intrusive rocks; BC, YT

Paleocene (56-66 Ma)
Tpcv Volcanic rocks undivided: includes Cantwell Formation;AK, YT, BC

Cenozoic to Cretaceous (0-145 Ma)
TKwt Intermediate composition and silicic pyroclastic deposits;YT, BC

Upper Cretaceous (66-100.5 Ma)
Kks Quartz mica schists, undivided; includes Kluane Schist;YT

Kumc Greywacke and conglomerate: includes McHugh Complex;AK, BC

Tmi Quartz monzonite, granite;AK, BC, YT

Granite, quartz monzonite porphyry;AK, BCTogr

Granodiorite, quartz diorite, and diorite;AKTod

Gabbronorite and norite: includesYakobi Island, Mirror Harbor, Redfish Bay plutons; AKTgbe

Tonalite, granite, granodiorite, and migmatite undivided;AK, BCToegr

Granodiorite, granite, and migmatite undivided: Coast plutonic complex;AK, BC, YTTcp

Porphyritic granodiorite and migmatite undivided: Coast plutonic complex;AK, BC, YTTcpp

TKg Granite and alaskite; YT, BC

TKts Foliated tonalite and migmatite: Coast plutonic complex;AK

TKgd Quartz diorite and diorite; YT, BC

TKgb Gabbro and diabase dikes and sills;YT; BC

Kcm Fossiliferous calcareous mudstone;AK

Kvuf Hypabyssal dacite and rhyolite porphyry; BC andYT

Kvub Basalt, basaltic andesite dikes; BC and YT

KJgv
Mafic volcanic and volcaniclastic rocks: includes Gravina belt, Seymour Canal Fm,
Stephens Passage Gp, Douglas Island and BrothersVolcanics; AK, YT

Granite, granodiorite, quartz diorite >110 Ma; AK, YTKeg

Granitic rocks; BCKlgr

Quartz monzonite, monzonite, and syenite; BCKlqm

Intermediate granitic rocks, contain magmatic garnet and epidote,
78-110 Ma; AK, BC, YTKmgr

Gabbro >110 Ma; Alexander terrane, AKKgb

Ultramafic rocks associated withAlaska-Urals ultramafic complexes;AKKum

Foliated granodiorite and quartz monzonite, >110 Ma; AK, BCKsfg

Migmatite >110 Ma; AKKmig

KJgn
Conglomerate, and minor sandstone, siltstone, shale, and volcanic rocks undivided:
includes Gravina belt; AK, BC, YT

Kkg Quartzite and slate: includes Wolverine unit; AK, YT

KJse
Biotite hornblende granodiorite, tonalite, quartz monzonite, quartz diorite, granite:
includes Saint Elias Suite; AK, BC, YT

Jl Arkosic sandstone, silty shale, polymictic conglomerate:
includes Laberge Group; BC, YT

Jnd Dacite; Nordenskiold, YT

Cretaceous (66-145 Ma)

Lower Cretaceous (100.5-145 Ma)

Cretaceous and Upper Jurassic (66-163.5 Ma)

Jurassic (145-201 Ma)

*Timescale from Cohen, K.M., Finney, S.C., Gibbard, P.L. & Fan, J.-X.
(2013; updated), The ICS International Chronostratigraphic Chart.
Episodes 36: 199-204.

Jad Adamellite and diorite; AK

^ qda Diorite, quartz diorite, granodiorite;AK

^ hgv
Marine mafic and felsic volcanic rocks and metagabbro, undivided, and subordinate
calcareous sedimentary rocks: includes Hyd Group;AK, BC

^ hg Sedimentary and volcanic rocks: includes Hyd Group undivided;AK, BC

^ hgs
Volcaniclastic breccia, conglomerate, sandstone, and siltstone, limestone, argillite undivided:
includes Hyd Group; AK, BC

}| ss Black slate and volcanic rocks, minor limestone: includes Perseverance Slate;AK

}| sv Mafic volcanic rocks: includes Gastineau Group;AK

| ps Black slate, minor limestone, and greywacke: includes Porcupine Slate;AK, BC

P* mi Metamorphosed granitic intrusive rocks;AK

| bc Basalt and chert; AK

^ | bi Metamorphic rocks;AK

MDm Dark gray, locally fossiliferous, bedded marble;AK, BC

PDcf Chert, limestone, argillite, volcanic rocks; includes Cannery Formation;AK, BC

| Zsv Metasedimentary and metavolcanic rocks undivided: includes Four Winds Complex;AK, BC

| Zv Mafic metavolcanic rocks: includes Four Winds Complex;AK

Plps Limestone and dolostone; includes Pybus Formation;AK

Ph
Calcareous siltstone, greywacke, conglomerate, volcaniclastic rocks:
includes part of Halleck, Sitth-gha-ee Peak formations;AK

Phb Mafic volcanic rocks: includes part of Halleck and Sitth-gha-ee Peak formations;AK

* sb Crinoidal limestone; AK

MDip
Fossiliferous limestone, black chert, and black shale:
includes Iyoukeen, Saginaw Bay (part), Peratrovich formations;AK

Ml Fossiliferous limestone; AK

MDcp Carbonaceous slate, chert, and limestone;AK, BC

Sl
Limestone, fossiliferous, reef and reef breccia; includes Willoughby and Heceta limestones,
and limestone bands in Tidal and Point Augusta formations; AK, BC

Si Quartz diorite and trondhjemite;AK

Sv Mafic volcanic flows and breccia; includes Berg Mountain Formation;AK, BC

SOdc
Limestone as meter scale patch reefs within thick mafic volcanic flows and breccia;
includes limestone of Descon Formation;AK

Dfr Basalt, andesite, and rhyolite: includes Freshwater Bay and Port Refugio formations;AK

Dlse
Dark gray fossiliferous limestone: includes Kasaan,Wadleigh,
Cedar Cove, Black Cap limestones;AK

Dcc Polymictic conglomerate: includes Karheen, Cedar Cove formations;AK

Dmv Basalt and rhyolite: includes Kasaan, Karheen, and Black Cap volcanics;AK

DSal Limestone and silty limestone turbidites: includes Rendu Formation;AK

DSld
Thin-bedded limestone and dolostone: includes Kennel Creek,
Whirlwind Creek formations;AK, BC

Dsy Syenite; AK

Dgb
Metabasalt and metarhyolite, minor sedimentary rocks;
includes Gambier Bay Formation (part);AK

Dgbm Marble; includes Gambier Bay Formation (part);AK

Dsc Chert, slate, minor limestone; includes chert of Hawk Inlet;AK

| cs Calcareous schist; AK

DOhb
Black argillite, black chert, and minor limestone, volcaniclastic turbidites, and mafic volcanic rocks;
includes Hood Bay Formation;AK

Intermediate composition orthogneiss: includes False Point Retreat pluton;AK_ Zogn

| Zq Quartzite and siliceous metasedimentary rocks: includes Four Winds Complex;AK

| Zc Marble and carbonate rocks undivided: includes Four Winds Complex;AK

| < rg Metasedimentary and metavolcanic rocks undivided: Retreat Group;AK

St
Calcareous greywacke-argillite-limestone turbidite deposits; includes Bay of Pillars, PointAugusta,
and Tidal formations; AK, BC

Alexander terrane
Upper Jurassic (145-163.5 Ma)

Upper Silurian (433-444 Ma)

Upper Triassic (201-237 Ma)

Triassic (201-252 Ma)
Gabbro and serpentinized ultramafic rocks;AK^ ua

Permian (252-299 Ma)

Upper Paleozoic (252-419 Ma)

Triassic and Paleozoic (201-541 Ma)

Mississippian to Devonian (323-419 Ma)

Permian to Devonian (252-419 Ma)

Permian (252-299 Ma)

Lower Permian (272-299 Ma)

Carboniferous (299-359 Ma)

Mississippian to Devonian (323-419 Ma)

Upper Devonian (359-383 Ma)

Lower Devonian (393-419 Ma)

Devonian (359-419 Ma)

Lower Devonian to Upper Silurian (393-423 Ma)

Lower Silurian to Ordovician (433-485 Ma)

Silurian (419-444 Ma)

Paleozoic (252-541 Ma)

Lower Devonian to Ordovician (393-485 Ma)

Earliest Cambrian to Latest Neoproterozoic (529-635 Ma)

Lower Paleozoic to Proterozoic (>419 Ma)

P* gi
Monzonite, granodiorite, diorite, diabase and gabbronorite:
Wrangellia; AK, YT, BC

PSu
Carbonate, clastic, and volcanic rocks, undivided, shallow marine; BC

PSts
Argillite and calcareous argillite, black argillite with thin laminated limestone beds
that weather buff to orange: includes informal tiger stripe unit; BC

MOkg
Interlayered metavolcanic and metasedimentary rocks:
includes Kaskawulsh Group, Icefield and GoatherdAssemblages; YT, BC

DSlr
Unnamed blue-gray limestone, thin to medium bedded with fossiliferous
horizons containing crinoids, bivalves, bryozoans, rugose corals; BC

OCd
Silty limestone and limestone or marble, and minor mafic volcanic rocks, siltstone,
and greywacke: includes Donjek assemblage;YT, BC

Mississippian to Ordovician (323-485 Ma)

Devonian to Silurian (359-444 Ma)

Ordovician to Cambrian (485-541 Ma)

Saint Elias sequence
Upper Paleozoic (252-419 Ma)

Permian to Silurian (252-444 Ma)

KJdg Gabbro and diorite;AK

Jd Diorite; AK

J^ mc
Argillite and impure limestone:
includes McCarthy Formation;AK, YT, BC

^ gb Cumulate mafic and ultramafic rocks;AK, YT, BC

^ cnk Limestone: includes Chitistone and Nizina Limestones;AK, YT, BC

^ n
Massive greenstone and basalt:
includes Nikolai, Chilkat, Goon Dip greenstones;AK, YT, BC

^ vs Volcanic and sedimentary rocks;AK

^ wm Marble: includes Whitestripe Marble;AK

K| um Ultramafic and associated rocks: Wrangellia?; BC

}| mb Dunite and serpentinite; BC

P* sm
Metavolcanic rocks, metasedimentary rocks, marble:
includes Skolai Group, Strelna Metamorphic Complex;AK, YT, BC

| sv Metasedimentary and metavolcanic rocks;AK

P* t
Volcaniclastic rocks, andesite, metavolcanic flows: includes Station Creek,
Slana Spur formations, Tetelna Volcanics; AK, YT, BC

Peh
Argillite and limestone: includes Hasen Creek Formation,
Eagle Creek Formation;AK, YT, BC

Pehl Limestone: includes part of Hasen Creek Formation;AK, YT, BC

Pm Marble: Coast Mountains;AK

Wrangellia

Lower Permian to Pennsylvanian (272-323 Ma)

Cretaceous and Jurassic (66-201 Ma)

Lower Jurassic (174-201 Ma)

Triassic (201-252 Ma)

Lower Jurassic to Upper Triassic (174-237 Ma)

Upper Triassic (201-237 Ma)

Middle to Upper Triassic (201-247 Ma)

Cretaceous and/or Paleozoic

Mesozoic or Paleozoic

Upper Paleozoic (252-419 Ma)

Permian (252-299 Ma)

Jise Sodic and potassic granitic rocks;AK
Jurassic (145-201 Ma)

| gn
Metasedimentary and metavolcanic rocks; includesTracy Arm, Endicott Arm,
Port Houghten, Ruth Assemblages; AK, BC

| kp
Quartz-graphite schist, calcareous and carbonaceous schist:
includes Nasina Formation; YT

Meta-igneous rocks: includes Sulphur Creek unit;YT; BCPks

}| b Metabasite, massive mafic semischist: Coast Mountains;AK

| < yqs Dolomite and marble; YT, BC

| < ybg Quartz biotite schist, gneiss, marble, minor amphibolite;YT, BC

Yukon-Tanana terrane

Paleozoic (252-541 Ma)

Mesozoic to Paleozoic (66-541 Ma)

Lower Paleozoic to Proterozoic (>419 Ma)

Permian (252-299 Ma)

Hornblende diorite, gabbro, ultramafic rocks; BC,YT, AK^ um

J^ vs Thin-bedded tuff and volcaniclastic rocks; BC

Intermediate Hbl±Bio plutons: includes Stikine Suite,Tally Ho Leucogabbro,
Little River Batholith, Friday Creek diorite; BC,YT^ qd

^ Psv
Limestone, sandy limestone, mudstone, siltstone, greywacke, conglomerate:
includes Lewes River Suite; BC, YT

^ p
Intermediate to mafic volcanics, with lesser sedimentary rocks,
locally metamorphosed: includes Povas Formation;YT

^ Pvs
Pillow basalt, volcaniclastic sandstone, mudstone, tuff, conglomerate:
includes Stuhini Group; BC, YT, AK

Stikine terrane
Jurassic and Triassic (145-252 Ma)

Triassic (201-252 Ma)

Triassic to Permian (252-299 Ma)

Jgl Granitic rocks; BC

Jg Granitic intrusive rocks, including hornblende syenite porphyry; BC andYT

JCl
Limestone and limestone breccia:
includes Teslin, Horsefeed formations; BC,YT

JMct
Marine crystal tuff, argillite, chert, greywacke, and limestone; BC,YT

^ mc Conglomerate and shale; YT

^ Dsk
Marine sedimentary and volcanic rocks:
includes Kedahda Formation; BC, YT

^ Msm
Metasedimentary rocks: Seventy-mile/Slide Mountain/
Cache Creek terranes; BC

JDom
Greenstone and metabasite, minor chert:
includes Nakina Formation; YT, BC

JDoc Mafic, ultramafic, and sedimentary rocks undivided;YT, BC

J| tu Ultramafic rocks; YT

| gb Mafic and ultramafic rocks; YT, BC

Cache Creek terrane
Upper to Middle Jurassic (145-174 Ma)

Lower Jurassic (174-201 Ma)

Lower Jurassic to Upper Triassic (174-237 Ma)

Jurassic to Mississippian (145-359 Ma)

Jurassic to Devonian (145-419 Ma)

Middle Triassic (237-247 Ma)

Triassic to Devonian (201-419 Ma)

Triassic to Mississippian (201-359 Ma)

Jurassic and Paleozoic (145-541 Ma)


