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88 N 3 /‘ l 7 A < 88 UPPER CRETACEOUS UPPER TRIASSIC Geological contact, defined
| \- /
\ a5 A : , o NANAIMO GROUP EQUIVALENTS (IN PART) VANCOUVER GROUP _ Geological contact, approximate
I\ [ A LI b\ 7 7 s Campanian to ?Maastrichtian e : :
\ I\gg 1 lm> - Y s P _ | | - Upper Triassic (Carnian to Lower Norian) — ______ Geological contact, inferred
87 \ - Wolfahdaraie UKN Grey to greenish grey and brown, medium to coarse-grained, arkosic to lithic wacke, QUATSINO FORMATION Steenly dipping fault. defined
Harvey - 7 pebble to cobble conglomerate, siltstone and minor coal; locally fossiliferous _ _ _ o ply dipping ,
N\ Inset Map Cove ‘i Medium to pale grey, thinly bedded to massive micritic limestone and locally o .
\ C < uTrQ bioclastic limestone; minor silica replacement and chert nodules; rare laminated _ — Steeply dipping fault, approximate
\ LOWER CRETACEOUS interbeds, oolitic layers and algal structures; locally fossiliferous; unit is very —_ Steeply dipping fault, approximate, right lateral offset
. . thin (<40m) on the west coast of northern Vancouver Island 2 - ' ' 3
86 \ LeMare\46/ 6 Upper Valanginian to Barremian ( ) <« Steenlv diooing falt inferred
) ) ) ) ) ) ] o —_— = - teeply dipping fault, inferre
\ = 7\3ﬁ. 29 LONGARM FORMATION EQUIVALENTS Upper Triassic (Carnian; possibly Middle Triassic (Ladinian) at the base) _
Laks‘ L /) KL Greenish to brownish grey, thinly bedded to massive sandstone, siltstone, mudstone, KARMUTSEN FORMATION A4 A Reverse fault, defined (teeth on upper plate)
85 : pebble conglomerate and minor coal; locally fossiliferous Upper Karmutsen Formation: Flow Member A _A_ A Reverse fault, inferred (teeth on upper plate)
Dark grey-green, aphanitic to plagioclase-phyric and minor plagioclase-megacrystic Unconformity, defined
UPPER TRIASSIC TO LOWER JURASSIC uTrukf basalt flows, commonly amygdaloidal and locally exhibiting laminar flow features
. 0 KL \ BONANZA GROUP (vesicle trains) and pipe vesicles; may include minor pillow lava and hyaloclastite -— e - Unconformity, approximate
84 ~ » ~>. Lower Jurassic (Hettangian to Upper Sinemurian) Small outcrop of dark grey-green, plagioclase-megacrystic (1-2cm) basatt Unconformity, inferred
Wl ~ LE MARE LAKE VOLCANIC UNIT + _flow; commoniy amygdr_:ll_oidal and_ locally exhibiting trachytoid texture;
— 50° 24" . . . iy . . . intercalated with aphanitic or plagioclase-phyric basalt near the top of SNTRTRTITNTNTET] Thin (<40m) tectonic sliver of Quatsino limestone adjacent to fault
| Undifferentiated basaltic to rhyolitic flows and pyroclastic rocks (mainly subaerial); includes the succession
Rowley )\36 IJL ﬁShl-ﬂolw a.nd ra:je airfall tuff lanq reworkedd equivallentsl,I minor pilllow(jlavgir,]pilloyv breccia, Thin (0.5-5m) beds of pale to medium grey, micritic to rarely bioclastic [AARRRRRRRARNNN| Thin (<40m) unit of Quatsino limestone in stratigraphic contact
83 Reef yaloclastite and rare pyroclastic surge deposits, locally intercalated with marine to non- 0" ) ; ;
° marine volcanic conglomerate, sandstone, siltstone, mudstone, impure limestone and limestone intercalated with basalt flows near the top of the flow succession CohtaCt with Kaimutsen and Pars.on Bay formations
lULs debris-flow deposits NENNRNTNNNTRTET] Thin (<10m) unit of Yreka shale-limestone (TrJY) truncated
== TN P by fault at top of Parson Bay Formation
E‘\ % 1035 ‘ Dark grey-green, basaltic to andesitic flows with minor intercalated volcaniclastic and Middle Karmutsen Formation: Hvaloclastite Member o _
82 &) ®/'z|. 64 /e 69___A , 1JLm sedimentary lithotypes similar to unit IJLvs; locally includes minor pillow lava/breccia; - Ay sessessss Limit of mapping
45_{ ) — may include minor rhyolitic flows and pyroclastic rocks Dark grey-green, massive to medium bedded, basaltic hyaloclastite breccia, including A B _ , _
NLs— Main bimodal basaltic and rhvoliic f . astic rocks with subordinat uTrmKh pillow-fragment breccia, and medium bedded to laminated hyaloclastite sandstone; Line of vertical cross-section
ainly bimodal basaluc and rhyolitic Tows and pyrociastic rocks with subordinate, may locally pass laterally into pillowed basalt flows :
TJLm L mf intercalated volcaniclastic and sedimentary lithotypes similar to unit IJLvs Y P yinop Outcrop examined
81 uTrmKf Dark grey-green, variably amygdaloidal basalt flows; typically aphanitic Outcrop too small to show at map scale
RESTLESS Medium grey, rhyolitic to dacitic flows, flow domes and/or pyroclastic rocks, including grey-g yamyg ypicaly ap P P
|JLf flow and pyroclastic breccias, welded to non-welded crystal-lithic lapilli tuff and rare Structure
z o airfall tuff; aphanitic to feldspar-phyric; may include thin interbedded sedimentary 30 I
% "\21056 § deposits and minor basaltic to andesitic flows — —+ Bedding, inclined, vertical
‘ 7 o 14
§ BIGHT | Clark ) § Dark grey-green, plagioclase-megacrystic (0.8-2cm), variably amygdaloidal basaltic INTRUSIVE ROCKS A + Volcanic flow lamination, inclined, vertical
‘ 1JLx to andesitic flows; locally intercalated with aphanitic and plagioclase-phyric flows; 30
Pl _‘ N texturally similar to plagioclase-megacrystic Karmutsen basalt in unit uTruKf Eutaxitic foliation/welding, inclined
Lm . Jlqdi-gd\ TERTIARY (LATE MIOCENE; ca. 5.5 Ma)
79 \ u /2 .‘i \ V2= == VAN Small outcrop of plagioclase-megacrystic basaltic to andesitic flows of unit [JLX; A —Q— Plutonic flow lamination, inclined, vertical
N PAL) \ + texturally similar to plagioclase-megacrystic Karmutsen basalt in unit uTruKf KLASKISH PLUTONIC SUITE 64 o _
MPKad Pale greenish to pinkish grey, medium-grained, equigranular biotite-hornblende o & Dike, inclined, vertical
Kwakiutl Dark grey-green, basaltic to andesitic volcanic breccia of epiclastic and pyroclastic 2Ry granodiorite, biotite-hornblende-quartz-plagioclase porphyry and granite- - - Tertiary dike, inclined, vertical
- Point IILv origin, and variably reworked lithic-crystal tuff; locally includes fine-grained granophyre (9d-g) 27
N\ i ] sedimentary interbeds —— Axis of minor fold, inclined
N | N / u L EARLY JURASSIC (ca. 196.7 Ma) 17 . S
‘ i J . i S Grey-green sedimentary strata including impure limestone, calcareous to non- -~ Axial plane of minor fold, incline
AN N [ 10 N~ 1Y\ A Peak A1125 n IJLs calcareous mudstone, shale, siltstone, sandstone and tuffaceous equivalents; ISLAND PLUTONIC SUITE 17 ) L ) ) ) o
\ IJLm ‘ \<7 uTrP’. %% 7/}2583‘8/ \ AN H o L /AN may include minor intercalated tuff and volcaniclastic breccia Dark grey-green to pale pinkish grey, medium to coarse-grained, equigranular < < Lineation, inclined, horizontal (slickenfibres on steeply dipping fault)
77 TGN D T T ) N\ 38 =~ 50 TN i SN i i ) i L o Jl granitoid rocks and porphyry; includes gabbro (gb), hornblendezxbiotite-bearing
\ > BN | (Ah 44 \ ® 75T~ liand/ N5 N\ [ IJLvs > Y Lve Interbedded volcaniclastic and sedimentary strata; includes lithic and crystal-lithic diorite (di), quartz diorite (qdi), granodiorite (gd), granite (g), hornblendexbiotite- Fossils
\\z )\40 X < 7 ’R?Sieggi : o % @®JIN(C) /Mayday \ =N » WEN L ONT A COJLE lapilli tuff and reworked equivalents, pyroclastic and epiclastic volcanic breccia, plagioclase porphyry (po) and quartz-plagioclasezbiotite porphyry (qpo); combined ®™ _ _ _ § o
N : Nt D) / ) TIN(?C) / Idand N IJLm y o 4 = Y i O o | sandstone, S|Itst_one, mudstone, impure Iim_estone, and minor debris-flow and codes indicate a range of common rock types (qdi-gd, quartz diorite - granodiorite) Macroqusn locality (fossil age code below; identification by E. T. Tozer,
\ ‘ —\ i ) 7“9 yZ / (¥ : : / ~ phreatomagmatic deposits; may include minor lava flows H. W. Tipper, J. W. Haggart and C. A. McRoberts)
76 > AN AN I =) N / SIDE  WLm_ ' Half N N ~ Klaskish =~ 2 YO o _ _ _ _ Jiad- Pale pinkish grey, medium to coarse-grained, equigranular biotite-hornblende TIC(W) _ _ _
N N e N/ — — g Moéﬁso S a0 (Q MPKad 7 NS Upper Triassic (Rhaetian) to possibly Lower Jurassic (Hettangian) 9a- granodiorite-granite core of the Klootchlimmis Pluton ® GSC Macrofossil locality (fossil age code below)
L T= - - et Xga- _ 2 |
|83N<\3/inm ZOIJLVS \ 83/\ BAY uTrP _Islets o\ - g /gi/ 81(10.12) Z,r e - > *’ \ ) VOLCANICLASTIC-SEDIMENTARY UNIT ) ) ©TC Conodont locality (fossil age code below; identification by M. J. Orchard)
75 \ u _|35 % 7 N\ Ut ©’UTrP& - e’f 2 : | ) K Interbedded volcaniclastic and sedimentary strata (predominantly submarine): Minor Intrusions TeN _ _ S
nee $C/ Rugged |\ 60 7 #a-ngfdorﬁ 0 N\ N\ 75 TrJBvs buff to grey-green, thin to very thickly bedded, calcareous to non-calcareous, volcanic LATE TRIASSIC TO EARLY JURASSIC © GSC Conodont locality (fossil age code below; identification by
N QQ\P’/ N TIN(IS)__ B SN(C el . ’f‘//l/\ Ri : S ‘ UL ) AN breccia, lithic and feldspathic wacke, siltstone and limestone, locally coralline; lithic- M. J. Orchard)
N \gﬁ ) Islands 45/7/ GI5) £ o ( ‘)ﬁTrF L )\ (& /\ 1ver AN X N , < -/ crystal tuff, lapilli tuff and reworked equivalents; and minor vitric tuff, pebbly sandstone, + Dark grey-green, plagioclase-megacrystic basaltic dike/sill coeval T
> IJLm AN TeN(K) /@@ _H. )\ //53 L ' 7 N Ry — & \ MPKgd-g \ 1JLm VA N v y siltstone, and volcaniclastic debris-flow deposits; may include black carbonaceous with similar lavas (IJLx) in the Le Mare Lake volcanic unit ® Radiolarian locality (fossil age code below; identification by F. Cordey)
N mc £ (UTruKf 7, S 7/ \Yaky, X 2 il = : = TrdBfmc._ (37 shale, mudstone, siltstone and limestone (locally coralline) equivalent to unit TrJY
74 Al ~ ) ATruKEp, Kop Kf? T ‘ 74 Fossil age designation
W TIC(W) | 7/ ® TemN-1"®) j Kop 40 [ \ - , ; : i 9 9
o 30 'O Cone ™ ~201-213 (¥2) Zrd Dark grey-green, clinopyroxene-plagioclasezolivine porphyry coeval S i
N P TIC(DY) Mocino e AN & P ! ) —\ /. Yreka shale-limestone unit: black carbonaceous or graphitic shale passing upward A with mineralogically similar lavas in the lower part of the Bonanza T Late Triassic; J Jurassic; K Cretaceous
1 Sede uTruKf Point # \\ I JEm e TrdY into black to medium grey, thin to medium-bedded, variably carbonaceous, silty Group (units TraBfmc/uTrPvmc/uTrpfvmc/uTrpvfmc) e early: m middle; | late
/ uTrukf *\ 16 \/ -, 7 AN | Te by limestone with shale partings, concretionary limestone, mudstone and siltstone; o T o _
73 Lm? Reefs SCOULER e - 'S})‘ : *‘\, L) locally fossiliferous; may be included in unit TrJBvs where not mapped separately Late Triassic: C Carnian; N Norian; R Rhaetian
! 14and 5A \ {OQ\ s oo IV Y P (or pass laterally into coarser-grained clastic deposits) Jurassic: S Sinemurian: P Pliensbachian
[ 50° 18 - ENTRANCE Jes ) £ N\ Va Dark grey-green basaltic flows and minor volcaniclastic breccia and lapilli tuff; Cretaceous. H Hauterivian; B Barremian
Morris i - - |+ TrJBfmc TriBfmc aphanitic to coarsely clinopyroxene-plagioclasezolivine-phyric :
7 Rocks = _ ‘( | - - ‘ 2N L o 72 - Selected References AmmoniteZone: (Di) Dilleri; (W) Welleri; (K) Kerri;
S L . e . (R) Rutherfordi; (C) Cordilleranus;
i : : : : Carruthers, A. H. and Stanley, G. D., Jr. (2008): Late Triassic silicified shallow-water corals and other marine
uTruKf - ~— Upper Triassic (Carni anto Rhaetl an) fossils from Wrangellia and the Alexander terrane, Alaska and Vancouver Island, British Columbia; in (S) Suessi
Heater ~N— LAY PARSON BAY FORMATION Blodgett, R. B. and Stanley, G. D., Jr., editors, The Terrane Puzzle: New Perspectives on Paleontology and
\Q\‘ Hardy Mahatta Creek Area Point / — 1 __\r ~ ‘ Stratigraphy from the North America Cordillera; Geological Society of America Special Paper 442, pages 151-179. | lower
n Port/McNeill (92L/05) L1l C O 7"t Medium grey to black, thinly laminated to medium bedded, impure limestone, calcareous to ) _ . o ) . (no label indicates age indeterminate;
_ ‘ % 3 - I N uTrP non-calcareous mudstone, siltstone and shale intercalated with variable proportions of grey- Hopkin, E. K. (2009): Late Carnian (Late Triassic) conodont and ammonoid paleontology of Wrangellia; combined codes indicate age/zone range
Al uTruKf . - unpublished M.Sc. thesis, The University of British Columbia, 108 pages g ge)
(% ice British ‘ ‘ A 5 (Not Mdpped) | o green lithic feldspathic/tuffaceous wacke, minor crystal-lithic tuff and reworked equivalents, P e ' y » 196 Pages.
z % campbell Ri A WY 2amP! ‘ ‘ g volcaniclastic .bI’ECCIa and debris-flow deposits, and rare vitric tuff, pebbly sandstone and _ Janousek, V., Farrow, C. M. and Erban, V. (2006): Interpretation of whole-rock geochemical data in igneous Geochronology
3 - amp ver = S L ‘ T = S conglomerate; shale locally yields abundant thin-shelled bivalves (Halobia sp., Monotis sp.); petrology: introducing Geochemical Data Toolkit (GCDKkit); Journal of Petrology, Volume 47, pages 1255-1259. 196.7 (x0.3) zr
2 vancouver C I b - IS NA S limestone locally contains rare algal structures; may include coralline limestone (Sutton ©) U-Pb zircon date (Ma, 2 sigma error); Zrd, detrital zircon
i u x olumbia : ‘ DRANE - limestone equivalent in part; see below) near the top of the succession Jeletzky, J. A. (1976): Mesozoic and ?Tertiary Rocks of Quatsino Sound, Vancouver Island, British Columbia; (determined by R. M. Friedman)
Geoscience MapS Igand \9 QA C ‘ %QQ" / i | v " '7 . . . . ' . Geologlcal SUI’VEy Of Canadav BuIIetln 2421 243 pages. 202.4 (il.7) WR '
\ Port Alberni Vancouver | s - Sutton limestone equivalent: thin (<10m) unit of pale to medium grey, massive Muller, J. E. and Roddick, J. A. (1983): Geology, Alert Bay - Cape Scott, British Columbia; Geological Survey L 4 Re-Os whole-rock isochron date, carbonaceous
69 o) ] L L A7 ‘ ' 69 * reefoid limestone near the top of the Parson Bay Formation; contains silicified of Canada, Map 1552A, scale 1:250 000. shale-mudstone (Ma, 2 sigma error; determined by R. A. Creasor)
2011-1 2011-2 O@ _CﬁrECE‘ “ “ ‘ g ‘ corals and other fossils; likely equivalent in part to Sutton limestone in the 191.3 (20.9) Bi
USA - - i i 2N\ Cowichan Lake area, southern Vancouver Island Muller, J. E., Northcote, K. E. and Carlisle, D. (1974): Geology and mineral deposits of Alert Bay - Cape Scott 40/ 39 i ‘Ri hioti i
Q? BR OOKS - ‘ . ) AT o) map area, Vancouver Island, British Columbia; Geological Survey of Canada, Paper 74-8, 77 pages. ® gr/A ﬁ\rrgr?iﬁaf(';\jﬂ)a’ 2 sigma error); B, biotite (determined by
- ] ‘ (@) T Dark grey-green, basal_tic tuff-breccia, 'aF’”” tuff a”‘_j _reworkeq eqUiV?'lemS; Stanley, G. D., Jr. (1989): An Upper Triassic reefal limestone, southern Vancouver Island, British Columbia;
68 2011-3 | 2011-4 | 2011-5 =S ' ‘ i | 68 aphanitic to coarsely clinopyroxene-plagioclase+olivine-phyric; may include Canadian Society of Petroleum Geologists, Memoir 13, pages 766-755. Metamorphism
\l ) - . minor limestone, wacke, siltstone and mudstone
. i / uTruKf / - < o - ) ) ] ) o Steiger, R. H. and Jéger, E. (1977): Subcommission on geochronology: convention on the use of decay constants ® Hornblende hornfels facies: hornblende+plagioclase+epidote+quartz
0 100 200 Olympic Gould , ‘ / . (/. - _ e e Dark grey-green basaltic flows and lesser volcaniclastic breccia and lapilli tuff; in geo- and cosmochronology; Earth and Planetary Science Letters, Volume 6, pages 359-362.
) ‘ N I~ .o i = i I~ aphanitic to coarsely clinopyroxene-plagioclasezolivine-phyric ; ar antinali ; ; ;
e ey — Peninsula Hugh% Rock ~ / L Ne* —\ ) J - Streckeisen, A. and LeMaitre, R. W. (1979): A chemical approximation to the modal QAPF classification of the © Upper greenschist facies: acnnmIte+ChlOﬂte-:-a:bIteiepldmeiquartz
67 kilometres Rock Sapir B e B - - i 67 igneous rocks; Neues Jahrbuch fuir Mineralogie Abhandlungen, Volume 136, pages 169-206. *caicite
Point / 60\Y-|- Shields /‘ s *’q N RN AR : A ‘ B : ' AYs Dark grey-green tuff-breccia, crystal-lithic lapilli tuff and lesser basaltic . . . . ) . . .
BA Y B 7/ KLASKISH | Core Lt ¢ P & { B | NS ) S e —~D ‘ o e uTrPvfmc flows; aphanitic to coarsely clinopyroxene-plagioclase+olivine-phyric; Wilson, P. R. (1955): The geology and mineralogy of the Yreka copper property, Quatsino Sound, British Columbia; ® Prehnite-pumpellyite facies mainly: pumpellyitexprehnite+chlorite+albite
128° 00 127° 48" Islet &Y INLET Joupecf ° = S— I ) ) SR || 127°36" e - _— - may include minor limestone, wacke, siltstone and mudstone unpublished M.Sc. thesis, The University of British Columbia, 81 pages. tepidotexquartzxcalcite
RS L ‘ & | ‘ 7 . - : V=NV
66 | —= 4 ‘ - ) | - . 66 Mineralization
70 71 72 73 74 575000E 76 77 78 79 80 81 82 83 84 585000E 86 87 88 89 90 91 92 93 94 595000E 96 97 98 99 600 01 02 03 04 605000E 06
MINFILE locality (092L 052)
Topography
WHOLE-ROCK GEOCHEMISTRY - LE MARE LAKE AREA Lake
| MU AT623 T % \/ X\% , Early Jurassic Miocene - Pliocene vas Flooded land (swamp)
7 /_Bury-~ | i <N ‘ ] . .
i AN WHOLE-ROCK GEOCHEMISTRY LEGEND Classification i
‘ i/ [, - IJLm N Base Map Information O'Connell Klootchlimmis Mesonorm Klaskish Mesonorm Stream or river
IJLmf J | | | Magnetic Base ma ioi - Lake Pluton Creek Plut CIPW River Plut CIPW
) p produced from digital TRIM (Terrain . . ree uton vs iver Pluton vs Q
i North Resource Inventory Management) 1:20 000-scale I (MgO>'12' wt %) Basaltic . DaCItQ— . 60 Contour (100m)
0°58 topographic database, British Columbia Ministry of Cla§5|f|cat|on Picrite Basalt Andesite Andesite Rhyolite Plutonic Rocks /7 /7 639 _
Approximate mean magnetic Natural Resource Operations. SiO2 wt % <53 <53 >53 < 57 >57 <63 > 63 + Mesonorm + Mesonorm A Spot height (m)
declination February 2011 for ¢/ CIPW LR ¢/ CIPW
centre of map area: 18 degrees Magnetic North American Datum 1983 (NAD83). Universal . - : \ ag g gd \tn Road (gravel)
25 minutes east, decreasing Declination Transverse Mercator Projection (Zone 9). Elevation in Volcanic Rocks Major Intrusions &;:tﬂ"' ___'_ * ‘“
annually 12.3 minutes per year metres above mean sea level. Contour interval 100m. L oast altered N v A ® * \ 2 2 \ +:ﬂ.{?ﬁ¥jt}'g-:ﬁ {. L 2
e Xk i SoGSET * \ % 20 Notes
Alkali metasomatized [ | A o L 2 \ ¢ \ b :‘: .‘54-_'_ t"; gmd/ \gdi/ ; i i
@& .:33_- * ags gs gm amg agb All isotopic dates are _calculated using the decay constants
Severely altered * [ | | 4 A o L 4 A -4\ .*'_:'5*' ® .'3-* 5 recommended by Steiger and Jager (1977); recent estimates
VA / \ AYRNAN | PN o ite o YA I ] A\ AL ] - L ; ] — P of K decay constants would increase the 40Ar/39Ar age by
*High proportions of veinlets and/or amygdule fillings, or pervasive fine-grained alteration, commonly involving chlorite, epidote, . . . . . . . as sy mz md/mg di/gh ca. 1%.
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