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Gcologicat SurVcy 01 Canada 
601  Booth Strccl 
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Cornmission gF?ologiq\tC: dr~ Canada 
6 0 1 .  ruc Booth 

March 11, 1985 

Torn Scliroc tcr 
District Geologist 
B.C. Ministry of Energy, IMines 

Bag 5000 
Smithers, D.C. 
VOJ 2NO 

and Petroleum Resources 

Dear Tom: 

Sorry t o  take  so long to reply t o  your q w r y  about Pb isotope results. 1 
checked my files and found that we havc results on  spec imcns  from you for 
Tu 1 se qiiah C1i i e f 
Bob Sharp. Nevert 

Tulsequah - (sarnplcs h o r n  T. Schroctcr) 
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FIG. 3. 2"7Pb/2"Ph vs. 20(,Pld2tr'Ph plol of galcna (solitl circlcsr: Tiiblc 3). prcsctil-day wliolc-rock (solid iriiinglcs: 'Tiihlc 2). ant1 iiiiiial ralios 
at 370 Ma (opcii triatiglcs: Tahlc 4) fro111 Bulllc L i kc  anticlinoriuin. Galcna (opcn circlcs) aiid wliolc-rock (invcrtcd triaiiglcs) aiialyscs from 
Ihc Paleozoic volcanogcnic orc dcposils of wcsl Sliasla tlislricl, California, arc lakcti froiii Slawsoii (1983 arid Doc CI a/.  (1985). A solid dia- 
niond marks llic csliniatcd coinposition d Devonian tiianllc ( I h c  ct ti/. 1985). Mitior ficltls of wliolc rocks frorii tiitxlcrii r w w ' s  occaii islands. 
and Occan scdinicnls arc lakcn froni Ihc lilcralurc as follows: Mom's (Church and Talsunioto 1975; ilrCvarl cf d. 1981 ; Vidal arid Cliiucr 198 I); 
c ~ c a i i  islands (Sun and John 1775; Sun 1980; Talsuiiiolo 1978; Wcis 1983); idatid arcs (Ovcrshy iincl 13warl 1972; Church 1976; Mci.jcr 1976; 
Kay cf trl. 1978); I'acific scclitiicnls (Clitirch 1976; Sun 1980; Vitlal iintl Cliittcr I08 I ) .  'l'hcsc riclds Iiavc Ixcn iiditiSIC<l for 370 Mi1 lcacl cvolulion 
iisitig llic prow111 ciirvc ol' S~iic*cy :rial  Kr;riiicrs ( 1975). iir;irkccl "S A K". 

rcction, using II valucs ohtiiincd by isot~,l'c-[lilutioii iiic(Ii(xIs 
wlicrc possiblc. Soiiic saiiiplcs of tlic Islaiid Intrusions arc cor- 
rcctcd using I /  valucs for which thc uriiliitltii coticcntrations 
wcrc tictcriii i i icd by gatiitiia-ray spcctroscopy. 1\11 of tlicsc 
Vi i l~~cS havc hccn i i iul t ipl icd by  i t  fiictor of 1 .@I35 10 hc consis- 
tcnl with I /  valucs for which tlic uriIliiuli1 was dctcrniincd by 
isolopc clilution (Antlrcw 1987). 

Thc initial ratios for thc Island Inlrusions havc a l incar trcnd 
in both Ihc 207Pb/2cMPb vcrsus 2(*Pb/2wPb and 2oRPb/2MP1) 
vcrsus 2'K'Pb/2wPp0 plots (Figs. 5,  6). This lincar rclatioiisliip 
can bc showii to bc iiiorc significant for tlic initial ratios tlian 
for tlic prcscnt ratios by  comparing corrclation cocfficicnts. 
Thc corrclation cocfficicnts for tlic prcscnt ratios (cxcluding 
galcna froill Island Coppcr) arc 0.94 and 0.89 for Figs. 5 and 
6, rcspcct i vcl y . In i t  i r i  I Icad ratios display i iiiprovctl corrcla t ion 
cocfficicnts of 0.95 and 0.96 dcspitc tlic ovcral l  sliortciiing of 
thc lcngth of thc lincs (Figs. 5 ,  6). Closcd-systcni addition of 
radiogcnic Icad to tlic rocks froill 190 to 0 Ma has tciidcd to 
obscurc tlic original lincarity. 

Initial Icad-isotopc ratios for two of tlic Doiianza Group 
volcanic rocks fol low tlic sainc trcncl as tliosc of l l ic  Island 
Intrusions in both 2oRPh/2MP1~ vcrsus 2rml'h/2(MI'l~, aiid 
207'Pb/2mPPh vcrsus 2'K'Pb/2MP1) plots, supporting a coiii;ig- 
matic origin for thcsc two rock units. Bonanza Group volcanic 

rocks liavc lowcr 207f'ld2'M 1'11, 2'K'l'h/2'Ml'b, i l l id 2'Vb/2cM Pb 
ratios than plutonic rocks of thc Island Inlrusions. 

Isolopic ratios of g;ilcna from thc Island Coppcr porphyry 
clcposit ncar Port t4iirtly l i c  wit l i i t i  tlic saiiic array iis thc initial 
riilios of both Boniinm Group volcanics and Island Intrusions, 
indiciiting a coliiagtiiiItic or ig in for thc iiiincralizatitm. 'This 
supports tlic Jurassic agc for tlic dcposit dclcriii incd by  Rb -Sr 
agc tlclcrniination (Arinstrong ct cil. , i n  prcparation) and by  
K - A r  on hiotitc frolii tlic Rupcrt ln lct  stock (Nort l icok and 
Robinson 1972). 

Gcncralizcd plots of data froiii various tcctonic cnviron- 
tncnts arc shown in Figs. 5 and 6 wi th  thc lcad data for thc 
Island Intrusions and Bonanza Group volcanics. Dircct coiii- 
parison cannot bc iiiatlc bctwccn tlic lcad-isotope initial ratios 
i I d  i i iodcrn tcctonic cnvironiiiciits, so tlic niodcrn Icad-isotopc 
ficltls havc hccn projcctcd back 190 Ma using thc Staccy and 
Kraiiicrs (.I 975) growth curvc. Islarid Intrusions and Bonanza 
Group volcanic Icad data ovcrlap tlic ficlds for both occan 
islands and isl;ind arcs. 'rhc slopc of tlic array in tlic initial Icad 
data for tlic Isliid Intrusions and Bonanza Group volcanic 
rocks is parallcl t o  tlic slopc of s i i i i i h r  arrays for niany occaii 
islaiicls hiit is ICSS tliaii tlic usual slopc of lincar arrays for 
island arcs. 

Initial strontiuiii ratios arc in ~ l i c  rangc 0.7033 -0.7042 
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