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DETAILED PROGRAM SCHEDULE 

Wednesday Morning, April 20 

Regi stration: 8 :00- 10:00 A . M . 

Opening Session: 

Chairman: Dr. Y . O . FORTIER, 
Directo r , 

Welcoming Remarks: 

Opening Remarks : 

R . W , BOYLE: 

Geological Surve y of Canada, 
Department of Mines and 

Technical Surveys. 

rhe Honourable JEAN-LUC PEPIN, 
Ministe r of Mine s and Technica l 

Surveys. 

Dr. J. M. HARRISON, 
Assistant Deputy Minister (Research) , 
Department of Mines and Technical 

Surveys. 

COFFEE BREAK 

Ge ochemical Prospecting -
R etrospect and Prospect. 

L U NCH 

10:00 A.M. 

11:00 A . M. 



- 2 -

Wednesday Afternoon, April ZO 

Coc hairmen: S , C, ROBINSON , 

Chief, E conomic Geology Division, 
Geological Survey of Canada, and 
J. HANSULD, 
American Metal Cllinax, Inc. 

F. C. CANNEY AND R. L. ERlCKSON: Geochemical 
Prospecting Research by the United States Geological 
Survey. 

0. BROTZE N : Recent Geochemical Prospecting by the 
Geological Survey of Sweden. 

H. BLOOM: The Education of the Applie d Geochemist: 
Will the University Meet his Need? 

COFFEE BREAK 

D. R. CLEWS: Geochemical Prospecting Procedures, Theo ry 
and Practice. 

H . Y , WARREN , R .E. DELA\'AULT, AND C. H. CROSS: 
So me Problems in Applied Geochemistry. 

P , L. SIE.l\.15: Geo chemistry in the Selway- Bitterroo t 
Wildernes s Area , Central Idaho . 

W. A . SIMS: Heavy Minerals as Pro specting Guides, 
Gaspe , P . Q. 

J . A. C. FORT ESCUE: Geo chemical Pros pecting, Cas e 
Hi s torie s and Explo ratio n Archi t ecture. 

Co ncluding Remarks: J. HJ\..'NSULD 

Thursday Morning, April Zl 

Cochairmen: J. RIDDELL, 
Consulting Geochemis t, and 
J.R . ASSAD, 
Quebec Depa rtment of N atura l Re so u rce s . 

1:30 - 1:50 

2:00-2:20 

2:30-2:50 

3:30-3:50 

4:00- 4 :20 

4:30-4:40 

4:5 0 - 5 :00 

5 :1 0 - 5:30 
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I. l\!CHOL, R .G. GARRETT , . .<\ND J.S . WEBB: 
S tudie s in R egional Geochemis try. 

R . V . .<\N INGEN: Granite Studies Related to Ore Formation 
in the Eastern Townships , Quebec. 

A , GRIMBERT: Contribution a !'Etude de la Dispersion 
Superficielle de l'Uraniwn par Deversement de 

Solutions Uraniferes dan des Cours d 1E aux du 
Mas sii Central Fran<;ais . 

COFFEE BREAK 

J. R. Slv!ITH: Detection of Anomalous Concentrations of 
Ore Met a l s in Prec ambrian Country Rock . 

J . L . WALKER: Prinlary Geochemical Dispersion and 
its Application to Exploration and Mining Programmes, 

J.A.C. FORTESCUE , AND E.H. W . HORNBROOK: 
A Progress Report on Biogeochemical Prospecting 
Research at the Geological Survey of Canada, 

19 62- 1965 . 

LUNCH 

Thursday Afternoon , April 21 

Cochairmen: J .A. C . FORTESCUE, 
Geological Survey of Canada, and 
I. NICHOL. 
Imperial Colle g e of Science and 

Technology, London, England. 

C.F. GLEESON, AND J , A. COOPE: Some Observations 
on the Distribution of Metals in Swamps in 

Eastern Canada. 

F. C. CANNEY: Hydrou s Manganese-Iron Oxide 
Scavenging: Its Effect o n Stream Sedinlent 
Surveys . 

9 :00-9:20 

9 :30 - 9:45 

9: 53 -1 0:15 

10: 40 - 11:00 

11:10-11:25 

11:35 -11: 50 

1:30-2:00 

2: 10-2:20 
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G. E. PAJARI, A.i"\D L. T . TREMBATH : Geochemical 
Control of C opper Deposition on Grand Manan 

I s land, Bay of F w 1dy, N ew Brunsw i ck, 

COFFEE BREAK 

J . A . HANSULD: Eh and pH in Geochemical Exploration. 

E . DIMROTH: Stream Sediment Sampl ing Dur bg 
T ravers e Mapping. 

L. M . ~THOKY: The Discovery of the Keystone Gold 
~1ine , Cleary Hill District, A laska; A Geochemical 
Prospecting Case History . 

C . F. GLEESON: Distribution and Beha"·iour of Metals in 
StreaJn Sediments and Waters of the Keno Hill Area , 

Yukon Territory. 

Concluding Remarks: J. A. C. FORTESCUE 

F::-id ay Mo::-ning , A pril 22 

Cochairmen: D . RlCHAl'tD CLEWS , 
Barringer R e s earch Limited, and 
C.F . GLEESOK, 
Societe Quebec ois e d 'Exploratio n 

Minier e . 

J. MOGE!\SEN : The Analysis of Large Numbers of 
Ge o chemical Samples. 

A . H. DEB!\AM: The Atomic Absorption Spectrometer 
in the Ge ochemical Laboratory. 

L . M . AZ ZAR!A , A.i"\D J. M. BRY A!\ ; A Method of 
Determining Traces of Mercury in Natural 
Material s . 

COFFEE BREAK 

C. F. GLEESOl'\, AJ\D W.M. TUPPER : Coding System 
and Field Card for Geochemic al Surveys of Streams. 

2:30-2:45 

3:25-3 :45 

3 :55- 4 : 10 

4:20-4:40 

4:50-5 :20 

9 :00-9: 15 

9 : 20-9 :4 0 

9 :4 5-10:05 

10:30 -10:50 
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J . J . LYNCH , AND C.C. DURHAM: F ield Laborato ries 
f o r Operation Bathur st - A C ombined Chemical 

and Spectrographic Analytic al Program. 

E , W . PRESANT : A Trace Element Study of Podzol Soils , 
Bathurst District, New Brunswick. 

J . C. G. MOORE: A Copper Soil Anomaly Near Sunnybrae, 
Pictou County, Nova Scotia. 

LUNCH 

Friday Afternoon, April 22 

Cochairmen: W. M. TUPPER, 
Department of Geology, 
Carleton Univ ersity, and 
R. L . ERICKSON , 
U.S. Geological Survey. 

J . E. RIDDELL: Geochemical Patterns at Mount Pleas ant 
Mines , Limited . 

G.H. FRIEDRICH, AND H, E . H AWKES: Mercury 
Dispersi on Haloes as Prospecting Indicators at 
the Base-Metal Deposits, West Shasta District , 

California. 

A, S , BROWN: Some Mercury Profile s in British 
Columbia Soils . 

N . H. BRUNDIN: Study of Heavy Mine rals in G lacial 
Soils. 

COFFEE BREAK 

P . R. DONOVAN, AJ'.JD C ,H, JAMES: Geochemical 
Dispersion in Glacial Overburden Over the 

Tynagh (Northgate) Base Metal Deposit, 
We s t-Central Eire. 

R . W. KELLY, AND R. ASSAD: Geochemical Prospecting 
for Molybdenum - A C ase Histo r y in the Mount Ste. 

Cecile Area, Fronte nac Count y, Quebec . 

10:55 - 11: 15 

1 1:20 - 11:40 

11:45- 1 1: 55 

1:30-1 :45 

1:55-2: 10 

2:20-2:35 

2 :45 - 3:00 

3 ;30-3:45 

3:55-4:1 0 
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O,H, ROSTAD. Geochemica l Case H'stor y a t t:Pe Little 
Falls Moh·bdenite P r osp e c t, Bo ise County , Idaho . 

R. . \ . OJ.~: ln'-·es tigatio n s of the T hunder B ay Silv er 
Area . 

H , C. MORRlS: So me Geochemical Explo rat ion Ca s e 
His tories from Eastern Canada. 

Concludin~; Remarks: W. M. fUPPER 

Coffee courtes y of T e chnical Service Laborato ries, Toronto. 

4:2.0-4:35 

4 :45-5:00 

5 : 10- 5 :30 
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ABSTRAC T S OF PAPERS 

S UB:MITTED F OR THE GEOCHEMICAL 

PROSPECTING SYMPOSIUM, OTTAWA 

APRIL 20, 21, 22, 1966 

The Discovery of the Keystone Gold Mine, Clea::-y Hill Dist:·ict, .<~..laska

A Geochemical Pro specting Case History 

ANT HONY, L . M., School of Mines, Univ ersity of Alaska, College, 
Alaska 

Geochemical prospecting played a major role in the disco·.·ery o :f 
the Keystone Gold Mine, Cleary Hill District , Al aska . Th:::-ee pros?ecto:-s, 
using the University of Alaska's general geochemical explo::-at:on tec'!:lr.:que 
for copper, lead, and zinc in soil , discoYered a strong anomaly ~etweer: two 
fo rmerly producti ve but presently inactive gold properties. 

Subsequent trenching of the geochemical anomaly :::e,·ealed a h:.gh
grade gold-quartz vein, averaging two feet in width and mo:::e than two 
thousand feet in length. It t·ontains from one to :five per cent ant:.mor,y and 
lead and traces of copper and zinc. 

Soils overlying the area are of the residual sub - arct:.c ~ro'.n: 
forest type . Rock types underlying the area belong to the Yukon Grou? o! 
Precambrian or early Palaeozoic age . 

A M ethod of Determining Traces of Mercury in Katural l\!aterials 

AZZARIA, L.M., Department of Geological Sciences , 1\!cG:.ll t;n:,·ers :ty, 
Montreal, and BRYAN, J.M., Technical Research Cente::-, T he 
Consolidated Mining and Smelting Company of Canada Limited, Tra:.l , 
British Columbia 

The m e rcury halo method of mineral exploration is p resently 
r e c eivin g a great deal o f attention. Successful use of this method requi:::-e s 
reliable detern<inatio n of nanogra m quantitie s o f mercur y in natural 
material s . Most methods used for this purpos e d e pend o n the abso:·ption of 
ultraviolet light by merc ury vapour . In these methods when a single bean~ 
techniqu e and , in so1ne cases, a double beam technique is used, serious 
interf erenc e is encountered in analyz ing s ome n1a terials, The interference 
is due to the presence of organic matter, sulphides, and " ·ater in the 
samples. 
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A method !s desc::-ibed for dete-·l~in;ng nanogram quant!tics o! 
mercury in natural e ... tntaining ~ • t. substances. The method 
is based on collect:...." rh«> '11e -c.>'-v •', ~' •t Lsting interfering 
s-.:bstance< . :>' Io lowed lJ\ !Jeatillh th~ !!cld to vapor .. e • e •· ury. 
The -~ .1::.>" ~f'r i.l- · , .<'.?O::c· r..ay l >c J'.e asurcd with :1 s -~ ab P de ecro:. 
ln :.hP ::-c ., ent \\<J:"k :1. ] 1'.\' C O"t ~i nde·~) e am and a W:lHstor tw'n- OC'lr> ultra
vi - ~o..> o~· 0' .. .:n_t::h:1.~.ei .t ,\ t."!:-c L.;._ tJC. . T~f" p-:-oj.)C!.~ ic s -,1 ~o <1 ,., " . as a 
cc • <"C tc: r a:nc em:tte:· oi me :-~..1.-:-~ , c..rc g,:ve1~ . Changes ~J. t~le !' e ?~ op..:rties 
ac; a re!"u lt oi t.l-:e conr~uo~s u~e of the gulci w ool are also detaile ·' 1 t. 

Ina~e. 'a!$ analyzec con<~ red o.:" so: l< oi ciilieJ·enr organic and water contc'"'t, 
.e ~ sedin ent!:>, r,ul?hide,., ar:c ::oci<s . 

"!he Uucat:or: of r!1e .-\::>pEed Geochen~:st: ·w:ll the Univers:t\ M eet h ; s :•eed? 

F\1.00 ::-~. H., Depa:·trr:ent of Che1~1:s uy, Colorado School of Mines, 
Gvlder:., Coi.o:-ado , t; . s . . \ . 

':'he everg:-ow:r:g ap):.l..:.car:on o: geochemical explor?Eon !' ,ethno<: 
!" • .)u:,ho '...lt ~he wo:-lci i:1a~ ~o r: g s::-.ce e::l.at.siecl ::he manpcwe;· :,;uppl:· .J f '" --. 

P"Jcn~.on.:s;::; . y,·r:~:e t!'!<>:::- neec .::o:~·: :: ... es rc :."1crease, no r:Pw supp~:;' 

:-ec.di Y : :>:::t}1cor.'l.:r.g ~1::-::.l •i:e u:1:,·e! s:r:.es Leg:n to recogn: ze this dema::1d. 
J:J e Gc-o :og:cal Su:·;-c.y= . ..~;Jot!: ~!:c v~:t<'d State:; ar.d C:anad?. while 
- ,_..,__7.l:eC: ::~e!_:ea~~. t. _n ~(; Jcl·t! l:: .:~- :. .}. rt:-c c,r•er rorc:~d :. '1to the -:-oleo£ 
ec!ucat ... L- .. ! = _ -~·e::- / :-t. cc 1:: .. '- 1 :::e -;...·. ~ . Ceo_c. .;ic:...1 Su::-Y€'\" co-u-;;c~ F>d 
:-e~ ~a:: ci.?~:oe< ::: .:coc!H~m:.c-<d e-....?.orc:.t:.<:J: teclu:q'...les . I n spite of the ..::t 

~aat ':><'"' c.--c.c ?.r:c rhp i.::r::red S tc.:c> ~ <J:•e ~or.iay ~CeJ.eS of i :!tens:.,·c explo:·a-

Tne tas~ o: ensu:r:.r:f, the suur:d h:ture of applied geochem:str~ 
..;eg .: .. .n:o ''.':.tb t}. e t:-a:r..:..::g :,y un:ve:--s:t:e ~ o f gTaduate StUdents • G~·adui"4lt..; 

o:ro~ -•;.m!:. r.1t:st ? e:· m:.t adequate cou:-se wo:·k as well as thcsif opport'lln.' t:r B 

::.n 2eocher.-.:cal explo:-at~oJ< p:- 0olerr:s . Close coope :·ation witl. p:·ogre!>s~ve 
rr::U:ug compar.:es ~: al:o necessary in ma.t<.ing such plans . 

Geoc ne:~1 :cal explorat: o r. ho.s come of abe in the m1n1ng indt..••r 
and i s wait: ng :rr?at:ent ly fo r the un:,·ersitie s to g:-ant it :recogU:t:on . \\ill 

the two meet ? 

G co cbem:.cal Prospecting- Retrospecr and Prospect 

BOYLE, R. \\" . , G e ological Su::-ve y of Canada, Ottawa, Ontar io 

The con cept of us:ng c hem:cal methods in pros pec ing is a n old 
one d atlng back a t least to th e m iddle ,, f the 1 £1th centttl'Y· .\L this time crude 
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methods of discovering veins by hyd rogeoc hemical a r..d biogeochem:cal 
m e tho d s were d esc:::-ibed by A1,ricola . E'en befo re ~is t ime botanical 
as sociations with ores were noticed and used in prospecting by the Chinese 
in the 8th or 9th c entur ies. 

Modern methods of geochemical prospecting oased on secor:dary 
halos and utilizing trace element techniques were fi:::-st pract:sed in 'C.S.S.R. 
and Scandinavian countries in the 1930's. After 1945 the methods oased on 
soils , stream sediments, and vegetation were rapidly developed :n U.S. A. , 
the United Kingdom, Canada , France , and other countries. 

The modern methods of geochemical prospecting owe the:.~ :-ap:.d 
development in the 20th centur y to the following: 

1. 
that are 

2 . 

Recognition of primary and secondary dispers:.on halos and trains 
associated with all mineral deposits. 

Development of accurate and rapid analytical methods ut:.Ez:.r.g ~ne 
spectrograph and the various spec ific sensitive colorir.-letr:c reager:ts, 
espe c ially dithizone. 

3. Development of polyethylene laboratory ware of all types and the 
development of resins. These permitted gJ.·eater freed om of field analyses 
and reduced the incidence of contamination. 

4. Development of gas chromatog:::-aphy . This permitted the :-a? :d 
and accurate determination of hydroca:::-bons in methods fo :- petro le-.:..."' 
prospecting. 

Future :::-esearch in geochem:.cal p!·ospect:.ng should be focused 0 1: 

the following tasks: 

I. Definition of geochemical pro,-inces and thei1· relat:.on tv :-:1:.ne:-al 
deposits. 

2 . Development of method s for discove ring la!·ge low g rade de?O!o'its . 
3 . Development of methods for disco,·ering deeply bu::ied depos:ts . 
4. Further deve lopment of methods to outline primary halos. 
5 , Elucidation and formulation o f techniques to relate the siz e and 

intensity of anomalies to grade of deposits. 
6 . Development and refinement of bioge ochemical methods, es pe.:::.ally 

those based o n indicator plants , ch loro tic or toxic effects, and 
microbio1o gical techniques. 

7. Definition of types of prirnary and seconda:-y halos asso c:ated with 
accumulations of oil and gas . 
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Recent Geochemical P:::-ospc cting by the Geological Su::.·yey of Sweden 

BROT Z EK, 0 . , Chief, GE>ochem~r- al Department , Geo log~cal Survey of 
S·,•ecien, Stockn.ol..:11 :>0 , .,,.ede·· 

The lay - o ut o f g eochemical pro specting progrcuns, their upe r. 
"\~& ' .,.., and the recording o f tl1e :·esclts and theb: :.nt.erpretat!o n (includir.r 
I.r.ine-::-a.i.ogical wo:.-k) : s done b y th.ree gecchernists and tv:o ass)s t a.."lts a t tile 
Su..-Ye)'. In thh wo::k close contact is :11aintaincd with geologists , genpb} •
i i :ots, a:r-.c cuen~ists. The Sar.'l?le p:::-e?a:ation and analytkal wor~ is d .ne 
by the laboratory s taff o: the SurYe y . !n routine wo:::-k, anaiy is is • .dt. oy 
U1.t: Lc.pe method and quantomc ter (25 eleme n t s) . S o i ls are sieved to m :.nus 
'"J r 'crons , strc:t..-n sed:rnents are f:.nely ground, and l"ocks are groUDri anti 
ouf:fere d, In the iie ld , us e :s rna de of s emi quan :-:.tative spct tests f oi: Cu, 
• • >1:1 d Zn. 

In 1965 approximat e ly 15, 00 0 s ediment samples and 3,000 soil 
s a.-nple s w e:::-e co llec ted , as w e ll as some bi om ate r ials. About 1, 0 00 rock 
sample s f rom d r ill - hole s will also b e analyzed in connec tio n w ith p rimary 
d is p ersio n studies . 

As examples of recent work, the conditions near a known Cu- Zn 
orebo dy (with littl e effects on the trace - content of moraine at shallow depths) 
will !:>e illust ::-ated , as well a s p rimary d i spersion patterns of two flat-lying 
p )rritic ore s , and a s tudy of s tream sediments from the Swedish mount a ins. 
T his stud~· i ndicates that the contents of Cu, Zn, and Pb in the sam ples are 
rather insensit ive t o variations i n pH , in gr ain size s smalle r than 0 . 6 mm, 
in the c ant ent of organic matter, and in the p r oportion of fer r ic t o fe rrous 
iro n. By contras t c ovariation with the c o ntent of to tal iron i s marked, 
not ably fo:- Zn . 

Some M e reu::-\· P:-ofiles in British Columbi a So ils 

BROW:\", A . S ., Geo logi st, B:-itish Columbia DepartrneL.t of Mires and 
Petro lewr. Resources , Yicto::-ia, Br:.tish Columbia 

S ignificant repr oducible results can be a chieved by anah · :X.,. '1. 
merc ury content u f soils "ith a Lemaire S- 1 de t e ctor if c e r tain precautioD 
a.r e obserYed . The se ir.clude: c ollection o f non-o r g anic sample s from th e 
t op of the unmo d ified so:. l , air d :::-y'.ng at room t e mperatu r e , sie Ying , c h arging 
rcto:::- ts w ith iron !:lings iJ1 sul ph ide- rich are as , and exercising gr e at care 
to avo :d cor:.ta.-n:Uation . 

P rofile s were run over ten ore depos its in north centr al B ritish 
Co lumbia : t h ree merc ury , five molybdenum, one l ead-zinc, and one copper. 
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All deposits had anomalous mercury value s associated with them, and all 
except one h ad well-developed halo s significantly broader than the ore zones . 
Anomaly peaks over the mercury deposits ranged from 1 t o 200 ppm with 
backgrounds from 0. 02 to 0. 08 ppm-rarely to 0.?. ppm. Ano malies over the 
molybdenum deposits w ere of a different order, although the backgrounds 
were siinilar; peaks ranged from 0. 085 to 0. 175 ppm a nd backgrounds from 
0.01 to 0.025 or r arely 0.04 ppm. Anomalies over the lead - zinc and copper 
deposits ranged between these extremes. 

Study of Heavy Minerals in G l acial Soils 

BRUNDIN, N.H., Chief Geochemist, Grangesbergsbolaget, Box 28, 
Lindesberg, Sweden 

The distribution of heavy minerals in till near twelve Swedish ore 
deposits is under active investigation. 

Pits were laid out " downstream" from the deposits, :. . e . in the 
direction of glacial transport, and in profiles approxilnately perpendicular 
to this direction. The heavy minerals were concentrated on a shaking table 
and further investigated. 

Some preliminar y results regarding the occurrence of ore 
minerals in till have been obtained, and some general conclusions w:.ll be 
presented. The content of heavy minerals increases with depth even in 
apparently unsorted till deposits. The presence of ore in a number of the 
inve s tigated cases is c learly indicated b y the distribution of heaYy minerals . 
As a specific example, the significance in prospecting of the occurrence of 
manganese minerals in till will be cited. 

Hydrous Manganese - Iron Oxide Scavenging: Its Effect on Stream Sediment 
Surveys 

CANNEY, F.C., United States Geological Survey, Federal Center, 
Denv er, Colorado, U.S. A . 

Appraisa~ Jf a large body of data based on the analyses of se\·eral 
thousand active stream sediment samples from Maine has re\·ealed a strong 
pos itive correlation between the cold- extractable heavy metal (cxH:::V1} and 
manganes e contents of stream sedin1ents fron< unrninerali?. ed terrane. The 
r e ·~·.ions hip is exponential with the formula ppm cxHM " a (ppm l\!n} b where 
a and b are constants. This correlation reflects the prefe rential sca\·enging 
and accumulation of significant amounts of zinc by hydrous manganese-iron 
oxides, common ly occurring as coatings and crusts on bed material in many 
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strea.Jn courses in glaciated areas . In such areas, calculation and use of a 
single threshold value in the conventional way will produce many anomalies 
unrelated to mineral deposits. Sa.Inples from streams draining mineralized 
areas, however, generall y h ave ratios higher than predicted by the above 
equation, often c onsiderably s o . On th:.s basis the HM- Mn r a tio offers 
promise as a yardstick by which the significance of h ea'\·y - mctal stream
sediinent anomalies in glaciated t erranes can be evaluated. 

G eochemical Pro s p e c ting Res e a rch b y the United State s Geological S urvey 

CA.."\'NEY, F .C., and ERICKSON , R . L ., United States Geological Survey, 
Federal Center, Denver, Colorado, U . S.A. 

Geoche1nical prospecting research by the U.S. Geological Survey, 
both in field and laboratory pro grains, is devoted to the examination of 
p rinciple s of geo chemi s t r y that may have potential for mineral exploration. 
T h e p r o gra.In consists of applied research projects aimed at d eveloping new 
methods, instruments, and techniques to help find concealed mineral 
resources , with considerable emphasis on develop ment of analytical methods 
that can be taken to the field to direct ly guide geochemical sampling and 
make res ults immediately availabl e. A few projects are geochemical 
reconnaissance surveys for ground favourable for the occurren ce of minable 
ore. And still others (geochemistry of gold; geochemistry of mercury) h ave 
the objecth·e of accumulating basic geochemical background data to p rov-ide 
a sound theoretical and expe rimental basis for the applied research 
pro gr ams . 

The principal applied geochemical studies include,!) projects 
airned at the difficult task of pro specting in the Basin and Range Province of 
the Western United States where much ground favourable for the o c currence 
oi m iner als ~s co ncealed by a. relatively thin (less than 200 fe e t) c over of 
pediment grav els; 2) the development and study of techniques of geochemical 
r econnaissance in glaciated areas based on water and stream sed:tnents 
where c o nsiderable emphasis is now being given to techniques of anomaly 
app raisal ; 3) the determination of accessory-sulphide distribution patterns 
in r elation to vein deposits in some intrusive rocks in the Front Range of 
Colo rado ; 4) studies on the distribution of minor elements in barren and 
producti,,e stocks of the Western United States; and 5) research on the 
preparat ion and interpretation of geochemical maps based on analysis of 
s tream-sediment s a.Inples. 

Chemical research has recently yielded very sensitive wet 
methods f o = determining gold 1 silver 1 and m ercury that can be performed 
relatively easily in mobile laboratories operating c lose to the field areas . 



- 13 -

And currently plans a r e well a dvanc ed to study the integration of atomic 
absorption ins t rumentation for c o llec ting data in a pplied g eoch emical 
prospecting programs. 

Geochem ical P r ospec ting Procedur es, Theory and Practice 

CL E WS, D.R., Vice President, Barringer Research Limited , 304 
Carlingview Drive, Rexdale, Toronto , Ontario 

The dispersion patterns and mechanisms as well as the mode of 
occurr ence of metals in the geochemical cycle are described. These :.nclude 
the clastic agencies of wind , rain, gravity, etc. as well as saline agencie s . 
The so lubility of met als in natural waters is c onsidered as well as transpo ::.-t 
and precipitation in this medium. Dispe r sion patterns related :o dra:.nage s 
and s o ils are described. 

Geochemical prospecting methods and analytical techniques f o::.
regional appraisal s as well as detailed inv estigations are listed . 

Examples of the mechanism by which false anomalies are fo::.-med 
in so ils are detailed. Some of the major types of false anomalies a::.-e lis:ed 
and examples of the c riteria used for differentiating b e tween fals e and tru e 
a non1alies are given. 

Geochemical prospecting techniques in Canada are d is c u ssed. 
The s e include tho se designed fo r r esidual o r partly re s idual soil co,·ered 
areas a s well as t h e t o tally trans ported s oi l c overed Shield a r e as . 

The Ato mic Absorption Spectrometer i n the G e o ch emical Labo ::.- a tory 

DEBNAM, A . H., Cons ulting Geochemis t, 1266 Grosveno r Street, 
Oakville , Ontario 

The geochemist now has at his d is po sal analytic a l i n s t r umentat ion 
which i s ide a lly suited fo r the r o utine analys i s of all the me tal s cvmmo nly 
sought i n geochemical pro spe c ting . The recently aYailable atomi c a bso rptio n 
spectrometer i s bas ed o n the p rinc i ple that th e ato ms o f eYe:·y elem e nt 
absorb r adiatio n a t s pec ific wavelengths whic h are d ifferent for each 
element . T he s o ur c e of r adiatio n i s a ho llow -cathod e lamp , w i th th e c a th od e 
m a de of the eleme nt to be determined and emitting light of the required 
wav e leng th. The beam fro m the cathode i s direc ted through a flame in to 
wh ich a sample s o lution i s as pira ted. The amo unt of abso r bed radiation i s 
measur e d on a pho todetec tor a nd i s p r·o portio n a l to the amount of n 1et a l in 
th e s o luti on . 
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Atom1c a bsorption i s versatile, rapid , s ensitive, accurate and 
free from many of the interferences found in o th e r instrumental methods of 
analysis . As man\' a s 1, 500 me t al d e t e rminations can b e made with one 
instrument in a n &-h o ur day . O n ly o ne solution p e r sam ple i s required for 
such multi- elem en t dete rmin atio ns as Cu, Pb , Zn, Ki , C o , and A g , all with 
sen siti vit i e s o f I ppm. 

Several c ommercial atomic abso rption spectrometers are 
pr e sently aYailabl c i o r routine geochemical analysis. However, multi
channe l instru ments p r ogramm ed for up to 12 elements h o ld e x citing 
pro s pects for the future. C oupled with the c omputer for data proce s sing and 
interpretatio n, s u c h ins trumentation will make it economically feasible to 
c ar r y out extens ive m ulti-elem ent ge o c hem ic al surve y s c overing l a rge areas 
wi th perha ps hundr ed s of tho u s ands of samples. 

Str e am Sediment S amplin g During T r a ver s e Map pi ng* 

DIMROTH, E., Geolo gic a l E xplo ration Service, Quebec Department o f 

N atura l Resour c es, Queb e c , P.Q. 

Str eam sediments w ere s a m pled during traverse mapping o n a 
scal e of 1 inch = 1/2 m : Je by mos t field parties o f the Geolo gic al E xplo ration 

S e r v-ice , Departm e n t o f l\atural R e sou rce s , Qu e b e c . Sediment s a mple s were 
take n fro m a ll s t reams inte rs e c ted by traver s e s. In this w a y an irregula r 
sampl ing grid with an ave rage dens ity be twe e n 1 a nd 2 s a m p le s per squ are 
m ile was o b ta ined . T he s ample s were analy zed for Cu , Z n , P b , M o , and 
in c erta in cases , f o r l'\i by the L abora to rie s S e rvi ce . 

The r e l ath ·e l y s m a ll n umber of s a mple s (between J 50 and 350 pe r 
m ap- ar e a) d o e s no t a llo w an e x a c t a n a l ys is o f the f r equency d istributio n of 
the t r a ce ele m e n t c on tents . Bac kgro und values can be interpr ete d a s log
norma lly d i s t ributed . An o m alous po pulations c a n be inte r pr et ed as lo g
normally d : str i bute d and pa r tly ove r l appin g t he b ackground po pulat io n. 
Ano malo us values occur ir. certain c as es in tectonically d e fin e d zones , 
coincidin g with known o r p re sumed ?,on es of mineralization. Pro ced u r es 
and r e sul t s a r e d e mon s t r ated by an example fro m the Labrado r Trough. 

~·Pre s ented with lh e permi s sion o f t he De put y Minis te r , De pa rtm ent of 
K a tural R e s ources , Quebe c 
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G eoc hemical Dispe rsion in Glacial O ve rhurden Over the T y nagh (i\"vrthgate) 
Base Metal Deposit , We s t-Ce nt::·al Eire 

OONOVA.l\", P.R., Applied Geochemistry Research Group, Imperial 
Co llege of Science and Technology , London, England (now Geochemis t, 
McPhar Geophysics, 139 Bond Avenue, Don Mills , Ontario) and 
JAMES, C. H., University of Leicester, England 

Secondary dispersion of metals was investigated in an area of 
calcareous drift around the Tynagh Pb - Zn- Ag - Cu deposit in west-central 
Eire. 

In the high pH environment there is little or no e vidence of preser.t 
day disper s ion of Pb, Zn , Cu, or Hg from the deposit into the overlying 3- SO 
feet of limesto ne till. Dispersion was pred ominantly mechanical, and 
syngenetic with th e till. In hilly areas cryoturbation and solifluct:on in int ra
and post- glacial times may have caused some modification to the form o! the 
init ial anomalies, while strictly limited redistribution due to groundwater 
movement may have occurred locally. 

The m etal contents of freely-drained soils in the calcareous 
t e rrain, although enriched up to twofold, closely reflect those in the under
lying drift. They show little variation with depth in rendzinas and brown 
e a1.·ths , but in gr ey- bro wn podzo lics the y a r e enriched in the B horizon in 
the o rder Hg > Zn > Cu > Pb. 

Compared with freely -drained so ils , peat near metal s ou:-ce s 
show s locally high enrichment of Cu, Zn, and Hg but not of P b . in back
gro und areas the Cu, Zn, and Pb c o ntents of peats a re comparab le witn thos e 
of f reely -dra ined soils , but H g 1nay be s o mewhat enriche d due to atmo s pheric 
precipitation and chelation by organic matter . 

Well developed geochemical indicator trains o f Pb, Zn, Cu, and 
Hg in the soil and till were found to be associated with the compound boulde::
train from the deposit , 

Cu, Zn , Pb, and Hg dispersion trains are readily detectable in 
tht: s tream sediments, a nd are related to the soil-till anomalies rather than 
to the bedrock sou rce. 

Geochemical Prospecting, Case Histories and Exploration Architecture 

FORTESCUE , J . A. C. , Geological Su rvey of Canada , Ottawa, Ont ario 

The application of geochemical prospecting methods in Canada has 
frequently been criticised because results obtained by a given method in one 
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area are conside:::abh· more reliable than results obtained by the application 
o! the !'an1e method in a ~econd ar e a. ln t.h:.s p a per the role that case 
histo:r:es can play in -ecording the scope and l:.mitations of geochemical 
methods in Canada is discussed . The need fo:r a simple, but generally 
acc epted , terminology f o r the desc:ription of geological, g eophysical and 
j::eochemical c omponents of an explorat:.o n program :.s stressed and one set 
of terminology for this pu1·pose i s desc r :.bed und e r the hea d ing of 
"Exploration Arch:.tecture". 

A Pro F:ress Report on Biogeoch e mical P:rospecting Resear ch a t the 
Geolog:cal Survev of Canada, 1962-65 

FORTESCUE , J . A . C . , and HORKBROOK , E . H.W. , G e ologica l Su r vey 
o! Canada, Ottawa 

During the past three years, the found a t ions have been l a i d :for a 
long t e:rm biogeochemical prospecting rese arch progr am at the G eolo gical 
Su ::-Yey o! Canada . A re\-iew o:f the literature on biogeoche mical p r ospecting 
met hods t ried in C anada prior to 1962 ::-eveale d that t he method was in the 
expe r ime nta l stage of deve lopment , and that t here was a ne ed for s y stematic 
!'~udies of t he morphoiogy and geochemist::-y of veg etation n e ar m ineral 
deposits , in o rde r t o determine the scope of biogeoc h e m ical and ge obotanical 
prospecting methods under C anadian conditi ons . It was con s idered 
advantage ous to car::-,· out resea:::- ch :.n the dcinit) of known bu t undisturb ed 
mineral d eposits, so tha t the resul t s of biogeochemical and geobotanical 
in\·e11 tiga t ion s cou ld be int e r p::-eted in te::-ms of parallel geological and geo 
phys:.ca1 s tudies car:::-ied out at the s ame level of inten sity (the followu p 
le,·el) . 

The pract:cal aspects of the b iogeoche mical prospe c t ing resea:::-ch 
prog:::-am haYe in,·oh·ed ~etting up a moveable biogeochemical laboratory 
ur.~t hous ed il1 two s p e cially designed t::-aile rs. Beside s having drying and 
sample p reparat:.on faciEt: es , the laboratory is equipped with an optical 
spect::-o ~;raph and anc:lla:::-y equ5pment and will include an atomic absorption 
spe ctrophot ometer :.n the near !unu·e . Tne unit was spe cifically designed to 
carr:• out r es e arch on biogeochemical and ge obotanical im·estigations at the 
follow'.lp leYe1 of deta:.l which inYoh·es large numbers of chemical d e termina
t i ons on la:::-ge r.W11'cers of samples of di:ffe:::-ent mate rials . In orde r t o 
achiev e this a sys tematic approach was ad op ted to the o rganization o! 
pla.-ming, sample collec tion , c hemical analysis , and the m e c hanical process
in!! anc p lotting of results. 

In addition to the set ting up of the l a boratory , p r ogress h as been 
made in t h e set ting up of greenhouse experiments in biogeochemistry . 
Preliminary exper:.ments have shown that i t i s f easible t o gr ow s mall trees 
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and cuttings under controlled conditions in the greenhous e on the roof of the 
Geological Survey building in Ottawa. Feasibilitr experiments have already 
been made using known amounts of minor elements , a radioactive tracer, 
and artificial mixtures o f common : soto pe s . 

Muc h at ten t io n has b e e n given t o th e s e lection o f field area s for 
systematic biogeochemic al and g e o botanical stu dies a s w ell as to th e details 
of laying out line a nd plot types of sampling program s . The se method>:> 
have b een deYelop ed in the course of four field investigations - two near 
mineral deposits, and two away from such deposits . The control experi 
ments wer e carried o ut in a peat bog n ear Ottawa and in the 1\loos e River 
area of n o rth ern Ontario . The experimental i11ves tigatio ns near m ineral 
deposits were c arried o ut at a property near Silvermine , Cap e Breton 
Island , and in the vicinity of t he Texas G u lf Sulphur depo si~ nea:· Timmins . 

The exp erience gained in all these aspects of the biogeoche m:.c a l 
pros pe ctin g res e a rch program will be referred to in t his brie f p aper ; a 
more de tailed acc ount will appear in a p r o g ress repo rt which sho uld be 

published before the e n d oi 1966 . 

M e rcury Dispe r sion Halo e s as Prospect ing Indicators a t th e Base - 1\letal 
D e posits , West Shasta District , California 

FRIEDRlCH, G . H., Ins titute of Mineralo gy , Technis c he H o c hschule 
A a chen, 5 1 Aachen, G ermany, and H A VfKES, H. E ., Department of 
G eology , Imperial C ollege of Science and Technology , University of 
L ondon, L o n don S. W . 7 , England 

Geo chemical work in the West Shasta dist ric t , California, ha:. 
d e m onstrated that mercury anomalies occur in soils over b End but kno wn 
ore bo dies of the Early Bird Mine , the K e ys t one Mine, and the Mammoth 
Mine. The len ticular and flat - lying o re bodies , cons isting of massh·e 
pyrite , smaller amounts of chalcopyrite and sphalerite, and mino r a mounLs 
of g alena, tetrahe drite, p yrrhotite, and magn etite, are o v erlain br 
unmineralized rhyolite a nd tuff h orizons . The ore occurs at a depth of 
about 200 feet. The me rcury content of the soil samples take n above the 
o rebod i e s is far above the background value. The y contain up to 34 0 ppb 
(parts pe r billion ) mercury . The background range is from 20 to 60 ppb 
Hg. 



- 18 -

Distribution and Behadoux of l\ietals in Stream Sedilnents and Waters of the 
Keno Hill Area, Yukon Territo..:J:. 

GLEESO:'\, C. F., Geological Surv ey of C anad<t, Ottawa (1.0w a t Societe 
Quebecois e d 'E..xploration Mini~re, 2383 Che nin Ste, F oy, S te, Foy 
P.Q. ) 

In J964, the Geological SurYey of Canada completed a reconnais 
:.ance h e licopter supported geochemical-heavy mineral suxvey of the Keno 
Hill ar e a , Yukon Territory. The project was called "Ope r ation Keno" and 
covered about 1 , 900 square miles . 

The study was undertaken lo determine the applicability of strearr. 
sediment, water, and heavy mineral analyses as methods of prospec ting for 
o re deposits in the area , to sti.xnulate interest i n mineral exploration and 
cevelopment of the d:.str i ct, to outline metallogenic distr icts , a.'"ld to c;tudy 
thee effects of va:-ious rock types on the d:.stribution of metal!. in the s t ream 
;,ed i.xne nts and waters. 

The field party consisted of 7 two men crews, a cook and a helper, 
2 helicopter !Jilots and an engbee::- , Two Bell Super G 2 A helicopters w e re 
1.:s ed to s et o ut and pick up the t::-ave:-se teams. They tra,·er<;ed the creeks 
m: foot, t ook sample s oi the s tr eam sedirnents, and tested the waters and 
sed:.:·aents fo::- cold extractable hea,·y metals at intervals of 1, 500 feet. 
Ap?-ox~ately 5 , 900 s tream and spr:.n£ s edi.xnents, 5, 700 stream water~ , 

<1n d 150 spring waters were tes t eci at the sample site for cold extractable 
heavy :r..e t a l. In addition, s everal s amples of water were t aken fr om e ach 
c:-e ek and submitte d to the water test:.ng laboratories in Ottawa fo:r sulphate 
and chlo::-icie analyses. In addition 150 large water samples ( 1 litre) were 
obtained .f::-om the springs fo:- complete anion a.'1d cat:.on analyses . The 
str e am sedi.xnents were dried at about 60 •c and s ieved t o minus 80 mes h in 
the field . Subsequently, they were sent to the geochemical laboratories in 
O tta',·a where colorbnetric analyses for Cu, Pb, Zn , As, Sb , W , and Mo , 
and spectrog:raph:.c analyses for Ki, Co, Ag , Sn , Mn, Bi, B , and Au were 
cione . The heayy mine::-al samples were obtained by panning the creek 
graYels; these concent rates were s ent to O ttawa for heavy liquid s eparations 
and semiquant~tative s pectrographic analyses . 

To date, a s eries of 14 maps h as been published at a s cale o f one 
m : le to the inch showing the distribution of cold extra c table heavy metals in 
the waters and s tream s edi.xnents . Laboratory analyses ha,·e been completed 
o n all sample s a.11d p:-es ently this information is being compiled for publica 
r:on . 

Obs en·a~ions on the c haracter of the environment a nd the 
compo s :.tion of the s edi.xnent s and rock t ypes w ere en tered on field c a r d s in 
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coded form . This information, in addition to the laboratory analyses , has 
been punched on cards for e lectronic data processing. In addition, X and Y 
coordinates b a sed on the universal transverse merc a to r gr~d were assigned 
each sample point . A c omputer program has been devised s o that in the 
future m e chanical p lotting of analytical info rma tion will be po s sible . 

Field expenditures for O p e r ation Ken o were approximately 
$75,000. 00 ; o! this $40, 000 . 00 was spent o n the hel:copter charter. T he 
field cost o! this survey per square mile was about $40 . 00. This figure doe s 
not include the cos t o ! laboratory analyses. 

The r e sults of the cold extractab le Held tests showed that 
reconnaissance str eam sediment and hydrochemical s u rvey s a:-e p:-actical 
and useful explo ration tools for this area. With these m e thods, it was 
possible to detect most of the known lead- zinc- silver depos i ts in the area. 
ln a dd i tion , nUine r o us anomalies were found in areas that to date haYe been 
little prospected. Anomalous t rains varied from less than a mile to oYer 10 
m ile s in length. 

The water and strea.m sediment anomalies were generally 
coincident, but certain exceptions did occur in the vicinity o£ some of the 
meta l-rich acid springs, where the cut off of the sediment anomalies wa~ 

displaced several tho usand feet below the cut off of the water anomaEes. The 
r e ason for thi s displacement is thought to be related to the physico -chem~cal 

conditions o f the environment, especially the pH. Dilution !:-om hea\''"Y rains 
or spring run- o ff did not seem to be an interfe ring fac tor . 

T he anomalies foun d with the field tests were mainly due to z:.r:c . 
In addition , many of the sample s contained above b a ckground amounts o! Cu , 
Pb , Ag, As , Sb , and W. Little can be said at this time a bout the distribution 
of ind ivid ual metals in the s t r eam sediments and heavy minerals unt:.l the 
maps fo r these metals are published . However, the following g ene:-al state
ments can be made . Tungs ten w as commonly found in stream sed:.ments 
from creeks draining areas of g ranitic rocks . Arsenic was high :..n creeks 
drainin g gold- arseno pyrite-pyrite v ein s and Pb-Sb- As - Ag Yeins. Some of 
the g r e enst o ne bodi es in the area c ontribute copper and, in some pla c e s , 
nicke l and cobalt to the s tream s ediments . Zinc, coppe :-, lead, manganese , 
and silver anomalie s were found in areas underlain by quartzites and 
phyllite s, e spe c ially where thes e r ocks w e re faulted. Lead was anomalous 
in some are a s underlain by dolomitic limestones . Analyses of the heaYy 
mineral c o ncentrat es outlined s everal areas high in tin . 

It is con cluded that reconnaissance geochem:cal st-ream sediment, 
water , and heavy m ineral surveys in the Keno Hill area can be used to det ect 
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areas of Zn, Cu, Pb , As, Sb , Ag, Ni , Co , M n , Mo , W, and Sn mineraliza
tion. The methods a r e relath-ely cheap a nd can supply much additional 
infonnation on boundaries of metallo genic districts both old and new . 

Some ObserYations on the Distribution of Metals in Swamps in Eastern 
Canada 

GLEESOK, C. F., Geological Sun-ey of Canada, Ottawa (now at Societe 
Quebecoise d 1Exploration 11ini~re, 2383 Chemin Ste. Foy, Ste. Fo y , 
P. Q.), and COOP E, J. A. , !\ewmont Mining Corporation of Canada 
Limited, 1610 - 25 King Street West, Toronto, Ontario 

T he results obtained from geochemical investigations in poorly
drained areas of the Canadian Shield and in Palaeozoic dis tricts of 
"·ewfoundland are des c ribed. 

The s tud:.es w e r e made i n s wampy environments located 7 0 miles 
southeast of Keno ra, Onta::-io , 35 miles north of Amos, Que bec, and near 
Daniel's Harbour on the west coast of the island of Newfoundland. Pre
cam.br:.an rocks underlying the Quebec and Ontari o field areas are partially 
obscured by lacustrine sands and gravels of Pleistocene age and are b a r ren 
of. base metal mine::-aEz atior.. The Daniel's Harbour district has also been 
h ea\·ily glaciated , but the Ordovician dolomites in the area contain 
ir:::- egularly d:.stributed concentrations of sphalerite. 

Swamp pr ofiles in all th:-ee areas a re essentially similar, and 
c onsist of a zone up to 28 feet in thickness composed of living and deco mpos 
ing o:::-gan:.c matter overly'..ng heavy , compact clayey sediments. Careful 
sampling and analysis of these profiles has indicated that, in background 
areas , the zinc , copper, and nickel content in the organi c horizons i ncrease s 
gradually wit h d epth, and maximum values are present in the upper layer of 
c lay beneath the peats . B elow the upper clay layer the metal content 
decreases. 

_-\ sim:.lar patte::-n of zinc distribution is present in anomalous 
swamp profiles sampled clos e to areas of mineralize d bedro ck in wes tern 
l'\ewfo undland. The zinc content of the upper clay layer increased in the 
vicinity of known rn:.neralization, and the contrast between the metal content 
of surface organic samples , the uppe:· c lay layer , and lower clay l ayers is 
m o re m arked than :.n background profiles . 

The geochem:cal investigations in Ontario, Quebec, and 
Newfoundland indica te that there is a tendency for certain trace metals to 
bec ome regula::-lr d:. s tributed in swamp profiles in poorly-drained, heavily 
gl aciated r e gions . The i nc rease in 7. inc cont ent in the vicinity of known 
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mineralization indicates that, in selected areas, careful sampling of specific 
horizons in the swamp profiles can be used as a geochemical tool when 
prospecting !or unknown o re d epo s its . Suc h an explora tion technique may be 
of particular value i n the Canadi an Shield. 

Coding System a nd F ield Card f o r G eochemical Surve ys of S t r e ams 

GLEESON, C.F. , Geolo gical Survey of Canada, Ottawa (now at Societe 
Quebecois d 1E:x.plo r a tion Mini~re , Ste. F ey , Qu eb ec) , and TUPP ER , 
W .M., Department of G e ology, Carleton University , O ttaw a 

The card , consisting of two sheets separated by a thin carbon , 
was us ed to record data for four samples or stations. One copy i s retained 
in the fie ld , the other sent to the computer c entre whe:::-e the coded data are 
punch ed o n IBM c o mputer cards . The card, parts of which are colour toned 
for easy reference , was de s igned for an 80 digit system. 

Some data, such a s str eam wi dth and depth, sediment composition, 
pH, temperature a nd metal c ontent is r e co rded on the card in its ex a ct !o:::-m. 
A mnemonic system (letters) is used for rock names. The remainder of t h e 
data are coded, using numbers; thus , the flow rate of water was coded as 
0 = not !lowing, 1 = slow, 2 = modera te , and 3 = fast. 

Coding o f the field data and the field cards offe rs s ev e :::al advant
ages ; all data and o bservations are reduced to a "common denominate:::", no 
observation s are omitted or fo r gotten , and note - taking time i s c o n siderably 
reduced over conventi onal methods. Greater advantages a c c rue " hen the 
coded data can be m e ch anically proc esse d . 

Contribution~ l ' Etude de l a Dis per sion Superficielle de 11U r a nium p a r 
Deversement d e Solutions Uranif~re s dans des C ours d 1Eau.-x du Mas sii 
Central F ran <;a is. 

GRIMBERT, A., Sect ion de Geoc himi e, Department de s P r ospecdons et 
Recherches Minieres, Centre d 'Etude s Nucle aire s , F ontenay - a u:x.
Roses, Seine, France 

T h e paper outlines a study of the d i spersion of u r an ium in the 
natural waters of the F r ench Central M a ssif. 
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Eh and pH in Geochemical Exploration 

HANSULD , J . A., S taff Geo c h e m i s t, A m e r i can M etal Climax, Inc., 
1845 S11erma.'"l Street, Dem·er , C o l o rado 80203 , U.S. A . 

T he term s E h (oxidatio n pot ential) and pH (acidity) a r e de fined 
and the m ethod of measurement described. The theory of constructio n of 
Eh-pH diagram s is b riefly s hown and a number of t ypica l g e o che m ical 
environments plotted in terms of Eh and pH. 

The use of Eh and pH in describing and interpreting geochem i cal 
d ata i s demo nstrated with the aid of several siin ple Eh-pH diagrams . In 
general, two aspects are considered - I ) the oxidation of cert ain primary 
s ulphides in the outcrop or suboutcrop environment, and 2) the movement of 
m etals in some typical secondary dispersion media. Practical applications 
o! each are illustrated with exploration case histories representing envircn 
m ent al conditions i n the Canadian Shield, the southwestern United States, 
and th e C arib bean. 

G e o c h emical Prospecting for Mo lybdenum-A Case H i story in the Mount Ste
C ec ile Area , Frontenac Co unb·, Quebec 

KELLY, R. W . , Graduat e S tuden t, Depart ment of Geolo g y, L a val 
Univers ity , Quebec , P.Q., and ASSAD, R ., Geo logica l Exploration 
S e :::-vi.ce, Queb ec Department of Katural Resources, Quebec, P.Q . 

Two zone s of v ein t ype m olybdenum m ineralization are kno wn in 
the ar e a . 

So :.l, ve getation, and s tre a m s ediment s ample s w e r e analys ed for 
molybdenum. Thi s element is d i stributed in the samples a s two near log
normal population s of which the one with the highest modal value is 
con sidered as a n o m a lous . 

One of the m inerali z ed zones w as no t revealed by t he s tream 
s ed~ent s u rve y . T he other zon e gave anomalous results and would have 
be e n found wit h a gre a ter samp ling inter n a l than the 500 foot spacbg us ed. 
The s o i l a nd ve get ation survey ·r evealed the m o l ybdenite b ea:::-ing veins, but 
a close spacing sampling pattern is required . 

Humu s :-ich sample s co llected in swamp a r e as were enric h ed in 
mol ybdenu m. Wint e r samplin g gave :::- e sults similar to th os e obt ained during 
the cou rs e of the s umm er sam pling. S a m p les co llected during p e riods of 
heavy rain, did n o t show mar ked diffe renc e s in th e ir m o l ybd e nu m content. 
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Field Laboratories for OperaHon Bathurs:-A Combined Chemical and 
Spectrographic Analytical Program 

LYNCH, J . J., c..nd DURHAM, C: . ('. Geolo;ical S1. e y of C ... nada , 
Ottawa, Ontario 

The support:.ng ar:a~yt. 1 tac:J:it:es J f a geocr .. _mical !'t ·ear>, 
sediment program :..n lhe Bat.!u:-£t a:-ec~. o f Xew l \r'.l.. •• • • ick "rc ..... s : . bed. 
The c.. .ple r""epa ·atio , ch cn1ic',ll , :'nd :; perhv;ra1 l ir- l~·Jor. to 'e 
emp.iuyed i n th:.• program were all assembled i n the immed:.ate area.. 

dried, 
splil 

St ream s edirr er.: !!ampleE collec t ed by s i.x :.runpli.I g :earns ~ · " 
s icYed , ~round, and split in the sample preparation labo-ato::-y . Th 
<ere then distr ibu ted to the two anal} t :wc..l labora.to r :.es . U s ing ho• 

extract!on me.:hvd:o and c o lorin'1etric techniques , z inc , coppe r , le ... a, arsenic, 
antimony , m olybd en um , and tungsten w ere determined in the che mic d.! 
laborator y whi c h o perated in on e of the lo cal h igh s c h oo ls. By employing a 
rapid semiquantit a tive s pectrochemical method , mangane s e, barium, 
chromium, nickel, cobalt , tin and silver were determined on a I. 5 metre 
grating spectrograph mounted in a trailer. The ::-esults from both labora
tories were then forw arded to the field geo logists f o1.· plo tting, u sually 'vithin 
seven to fourteen d a y s after the date of sample collection . During the 
months of June , July and August , a total of 3,550 samples was processed in 
these laboratories. 

The Analysis of L a rge Numbers of Geochemi cal Sample s 

MOGENSEN, J , Laboratory, Z T h ornclif!e Park Dr~ve , UO:t 45, 
Leas ide , Ontari o 

The prope:::- way of bagging, drying , and s:eving the samples is 
discussed, s howing two slides t o describe the m e chanics in \'oh·ed in the 
absorption of me .c. 1 ions, as well as the cementatio n c aused b y the dry:ng 
procedure . 

T he 'cold " all.d " hot" results on the !-ame ,ample 2re dbcu:. ... e d , 
using one slid e to illustrat e the t\\'O typ e s of digestion and the':.:- effeLt ~ the 
sample materlal. 

Special eq u:.pment used in h andling lar ge numbe!"s of :.ampl e., P'"
dar (l , 000) is hown on .five slides . Its use is described, and ins tructio n ,. 
are given on h ow to make and wher e to bu)' the equipment . 



- 24 -

The importance of certain minimum standards in the manufacture 
of geochemi cal solutions for !ield o:::- laboratory use is d emonstrated , using 
three slides , 

Finally, a short summary of one o f the most irnportan geochem
ical field t ests, the TH M (total bea,·y metals ) test , and the different ways it 
can be handled saie ly in the field, is gi,·en . 

A Copper SoiJ .l\.nomaly !\ear Su nnybrae (lat. 45 °24 1N, long. 62 • 30 1W), P ictou 
County , !\o\'a Scoti a 

MOORE , J . C . G, , Department of Geology, Mount A llison Univers ity , 
S a ckYille , New Brunswic k 

S e diment sampE.ng of streams, at intervals of 500 feet, in an a rea 
of abo ut thre e by eight Miles, c e ncred nea:::- the village of Sun.nybrae , No,-a 
Scoti a , established the following background : c opp e r, ni l to 20 ppm ; l e ad, 
t:il t o 35 ppm; a n d z:nc 60 to 100 ppn~ . The o nly part of thi s are a found to be 
anomc. lous confirmed the _~;resence ,:yf the copper a11omaly {15 to 112 p pm) 
shown on Geo logical S=-vey of Canada Geochemistry Map 27 - 1959. 

Soil sampling o~ the d::-ainage area of the ano1nalous strea1n s , at 
100-fo or : n: e::·y a:~ c. n a. .;oO-fC'o\: g::-id, led to d elineation of soi l ano1nalies 
(rang:ng f r o m ·10 : o 1 , 000 ??IT.) along a zone of about Z, 400 f eet in length. 
The anomalo·us zone OYe::-liec O:·dovic:an ar gillitic rocks, and is downs lope, 
be ,,·e en 50 and ~00 feet, from their contac t with Silurian interm ediate to 
maii c Yolca.n;.c rocks . 

Electromagne ti c alld .,elf-potential surve ys over the grid revealed 
no geophys::cal anomaly . An induced polarization survey o utline d ( 1) a weak 
anomaly , roughly coincident with a ge o chemical soil anomaly , and (2) a 
z-es!st:-.·it;- c h ange, in part at leas t, alon g the contact o f vo lcanic and sedi

mentary rocks . 

Even th ou gh t wo of the three t r enche s that reached bedrock, in 
areas of g eochern:.c al "highs", u n co,·ered trace s of chalco pyrite , the writer 
does n o t believe that the amo unt of chalco pyrite exposed , i s a deq uu.te to 
explain the extent and m agnitude of the c opper anomaly. 

Studies in Regi onal Geochemi str y 

1\! CHOL , I. , GARRETT, R . G . , and WEBB , J. S. , App lied Geochemistry 
R esearch Group , lmperial Colle ge of Science a n d T echno logy , University 
o f London, L ondon S. W. 7 , E n gland 
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Research carried out to date in regional geochemistry has demon
strated the applicability of the comp:·ehens!.ve analysis o! stream sediments 
to delineatl..ng areas o! potential economic significance and prov~ding 
information relating to the geology o! the area as a whole. 

H~therto, c tc.. hnndlint ..na 1) ~b{( h ave .J en ... rried out by 
laborious manual methods, w ::.th the data ue . p:-to en ted !.Ps of 
single element rna':> , a nd internret a . • - ha<' b;,~ ed a s -u3 , t'ive 
interpretat!on oi t} e e pa co.rns. Due t o the d:I£icult y o f as ., :-. .. · ~ n ore 
than a few va . .:i<Jble sirn l tar eously , i ·• orouable ·~ t o n l v t; • r - .. obvious 
features have bt.er. r e cog-::.ze d to date and s u btle though si1m::.cant <eatures 
have remamed undete c t ed. 

P. e En1in1.:-y stu . i e s ;.). the a pFlicatioP of mechan:c al n. r- o:! 
data plotting '1 ~no- lhe Stromberg Carlson -!020 have per:n : n e d cor.s:dt. o ~ 

savings in !~me. T 1e geochemical data ,.e !Jl"e s ent ed to t. e S-C 4 020 o . 
magnetic tape and col' e . t i into characters accord:rg to tne co"'l"t:o. J • • • e 
element present wn. }. i p..-ojected o n t h e face o f the catl ode ;:a,· t·;be. The 
image on the face • the ~t . .. ic ph o tog raphed by a 35 r.--:m c.ame:-a ct'" ~ 

simultaneousl}" :re . ·ded '·" .311 :x R" ph :.>to~ensit: ;e ?ar;e:- . J v.JS t::.:>::-:-r:a •. 
taking threP hours •o rompleh1 can be ca::-ried nut ; n n matter of sec~nc!s 

Investigations to date :.ato ::1 e "'-P;>Ec. ar:on of ma•hemat:cal and 
statistical :nethods to '•.! 'r erpret«t;.on 1f ge \han! ~ :·c.uded 

a l!mited studr o I:;,' 00 s ~ ,. -e.~. .,_, x ~:-: 

Sierra Leone . Su!·•ac e •,. .d "•v~is has been apl-'~:.ed to sepa:--te : e 
regional geochen o <.nrl o,·er ~he c.c::-<-<-. : :·v!l1 s : te:, : . • .'n meta 
contents outsi . ,.,~ed !J,. ·a· ,.':'1£ , . :! - na:,·~-~ .. , <:. • -

which ~.;;an be r e )!ard ed af anomalous . The general ccn·e s poncer c e b e . er. 
the ~rend s:t-:-f ._ e u• e n r" in rocks, c;o:l s . a.'ld st :-e-.. .. ~ ed:. .. . ts 
over the n:ea provides !urt .• c-r cc.- • ,.., .t.on of •h" :-c . • t • .Jns r .. ?" !"' •he 
metal contents of ocia•ed rock , c.il , .,nd s e d •1e : . !' and we c.deq •'- _. 
o! stream sedbnE:n: a n aly"e!> as a measure of the ge och.e ... : s t::-~ o! '" "' la·:,·el . 
large tracts o! countr\ . 

Cur ... er~t.J. • ~\e:;t:;atl a .. e in:--=-· ..._re-~ :r to t.."le 4.~}-J:-l!t..a.:vn :;:. 
!actor analysi~ to the in tt.rpreta:ion of geochemical data. Th: ,. n .et .od 
data analysis i1 env-i .. aged a~ proYidin g a means fo:· th~ ident :I:caL!on of the 
relation of geochemical ?atterns to controlling facor s such a, b e d:-ock gev 
chemistry, di:>crete mineralization, o r seconda.·y em-ironm e nt. : n nwst 
cases it is expected th rt.t the g e ochemical pa t terns ma' !Je :·e ta :ed to a 
combination of cau al factv r , a nd the ootent i al -Ji tado :- a.r.uh·:~s .ies i:1 !. ts 
possible use in determinin~ the extent to "vhich diifel·ent factors are aifecting 
the observed geochemical patte :-ns. Sub.e1uentl y , =.tis hoped that the 
production of !actor maps :::-elatin" to • cve ral ele m ents might aid m proY-:.ding 
a more meaninHful interpr e tation of the data. 
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Investigations of the Thunder Bay SilYer Area 

OJA, R . Y., Oja Linlited, Suite 2, Phoeni..x Building, Port Arthur, Ontario 

The Thunder Bay s ilver a re a was divided ~ nto two belts and 
designated b y !\ . L . Bowen in 191 1 as the "gray argillites 11 and "bl ack slates" 
belts, T he " gr a y argillites" belt strikes northeastward through a series of 
diabasic :.slands lying about 25 m iles southeast of the Lak ehe ad in L ake 
Superior and includes McKellar Point , Victoria, and Spar I s lands, as well 
as the famous S:Jver Islet. The "blac k s lates" belt extends some 80 miles 
from the r egion 10 m :. les northeast of Por t Arthur , southwestward through 
the city, the Rabb:t and Sih·er !-. lounta ins , t o Whi tefish a nd A rrow L akes . 

t:"nt:l rec ent years, virtually no :::esearch or exploratio n had been 
d eYoted t o the Thunder Bay sil,·er area since the publication of the 
Geo logic a i Su:::vey of Canada Memoir 167 by T. L. Tanton i n 1933 . During 
the ;-an seve ral years, however, a variety of detailed and r econnai ssance 
mag'le •ometer, seli potential, electromagnetic, and geochemical surveys 
COU!)led w ith photogeologic investigation and limited dian1ond drilling have 
beer. conducted ove::: se,·eral por tions of the " b lack slates" belt . This report 
:.s a s ho r t c a s e-history of the geochemical L'lvestigation of tw o silver 
prorert:.es, and '.nd:.cates th a t s:.h·e r mineraliz ation can be d etected by 
s :.mple geochemical techr.ique s . 

Geochem:.cal Cont::-ol of Copp e 1· De2os ition on Grand Manan Island , Bay of 
F =dy , :'\ew Brunswick 

P A.J.-\RI , G.E. , and TREMBATH, L .T . , Department of G eo logy , 
U n :.ve:·s:.ty of ::\ew Brunswick, Fredericton, ' e w Brunswick 

T he west half of Grand Manan Island consists of a series of 
thole~itic , -o lc<:.n:c!; and rel<tted sills overlying flat lying :::ed 'r:::-iass ic sand
ston es e-nd silrs tone s. The maximum thickness o f the igneous ser:.es is 
approximatel~ 500 fe et. 

The sec:ments immediately underlying the volcanics contain a 
h i gher concen~::-ation of c o 2per than the sed iments lowe r in the sec tion. A 
s:.rnp l e model o! copper precipitation from groundwate r moving fro1n the 
\·olcan:.c s into the sediments is proposed by the writers. T h e physico
chem ical conditions of this process are described and i nterpret e d. 
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A Trace Element Study of Podzol Soils, Bathurst District , New Brunswick 

PRESM'"T , E. W . , Pedologi s t , D e pa :-tment of S o il Sc3.enc e, O n tario 
Agricultural College, G uelph , Ontari o 

In a ll hor izon s of th e s e a cid, Pod zo l soiis , total amounts of :ron, 
manganese , c o pper , l ead , z inc, a rs enic , antimony , silver, and tin were 
higher above s u lphide depos i t s th an abo ve the surr ounding country r ocks . 
Lead and silve r w e r e th e elements most e nrich ed in the s u r fa c e h umus 
horizons . T otal amounts o f most elements were depleted in the leached A e 
horizons , relative to the overlying humus and under lying B ho rizon s ; t in 
was an exc e p tion. Concentratio ns of arsenic, lead, c o ppe r , and antimony 
in the B ho rizon s were a pp a ren t ly r e lated to h igher free iro n oxid e contents. 
In soils abo ve no n-mineralized rocks tota l copper , zinc, and m a n gane s e 
contents were usually highest in the parent mater ials of the C ho rizo ns . 

Geochemica l P atte r ns at M ount Pleasant Mine s Limited 

RIDDELL , J. E., Cons u l ting Geochemist, 30 Dr:vew ay, Ottawa, Onta ::-io 

A reconnais s ance geo chemic al s urve y o f the stream s edime nts :n 
1954 identifi ed Mount P l e asant in south e r n New Brunswick a s an a rea of 
potential base m etal mineralization . G eo che mica l soi l surve ys outlined 
large and c om p lex p a t terns of copper, lead, and z in c d i spersio n in the B 
soil ho r i zo n o! the area, In 195 9 reanalyse s of these o riginal sam ples 
show e d a nom a lous ly high concentrations of tin a nd molybdenum . Tin showe d 
a larg e a nd irregular dispersion pa ttern s trongly modified by glac:.at:.on. 
The molybdenum p a tter n w as m o re r e s tr icted and coherent. Sub s e que nt 
dia m o nd drilling , surface stripping, and underground deYeloprne n t ha,·e 
confi r med the presence of widesp read polym etalli c m etalliz ation in b edroc k 
with nume rous s h oo ts of ore g r ade. The m inerali zation i s relat e d to mid 
Carbonife r ous v o lcanism and is known to a minimum de p th of 1, 00 0 feet 
below surfac e . 

Each me tallic element has develop ed its own di stincth·e patte rn 
of dispe rsion and c oncentration in both the endo genic and the exog enic 
geoche mica l c ycle s . T he exo genic patterns show modific a t io n by the 
proces ses of de grad a tio n and glacia tion. 

Geoch emic a l Cas e History at the Little Falls M o lybdenite P r o s p e c t, Boi s e 
County , Idaho 

ROST AD, O.H., American 1-leta l Clima.-x, Inc ., 1-1 85 Sherman Street, 
Denver 3 , Co lorado 80 ?.03 , U .S . A . 
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During 1962, A.max geolo gists us ed geochemical methods to help 
evaluate a molv bdenum p r ospect ~nan in t r u s iYe igneo u s t r rane s ' tuated in 
a. s e:ni-arid area of r ugged, m a t ure topogr a ph y. 

Soil samples taken o n a grid defined an anumalo u s area 'l.bout 600 
feet wide by 2,400 feet long in which the soils are generally acid and contain 
160 t o 1, 400 ppm Mo. Local background is 20 ppm M o . 

Samples of the minus 35 mesh soil contain approximately 2. 5 
times the amount of molybdenum present in the immediately underlying 
oxidized bedrock, which in turn contains about half again as much 
m olybdenum as the drill core from the sulphide zone. 

Recognizably anomalous values were not o btained from either 
water or stream sediments taken from two streams which cut through the 
anomalous area. 

Geochemistry in the Se lway-Bitterroot Wildernes s .'\.rea, C e ntr al Idaho 

SIEMS, P.L. , Idaho Bu:-eau of !\1ines and Geology (now at the College 
of Mines, Department of Geolog y and Geography, University of I daho, 
Moscow , Idaho, U.S. A . ) 

A geolo gical, geochemi c a l , and ge ophysical survey of an area of 
2, 400 square miles within ti1e Idaho batho lith and s urro unding metamo rph ic 
rock s was co mmenced in 1965. T he primary objective o! the 9 - year program 
i.., to e'l.·ab.ate the miner al potential of the wilderness area. 

Knowled ge of geology and possible mineral deposits of the area is 
limited becaus e of d:..fficult acce s sibillty. Deposits outside t he wilderness, 
but still spatially related to th e margins o f the Idaho batholith, have 
collectively p r oduced tungsten, cobalt, antimony, mercu::-y , gold, and 
monazite. 

Geochen1ical r econnaissance is based o n stream sediment , soil, 
water, and rock sampling. C olo rimetric ana ly tical procedures fo r 
mo lybdenum, b eryllium, cobalt, tungsten, a n d cold- extractable and total 
copper and zinc are planned. 

Low background values of 0 . 5 ppm heavy metal s by Bloom 1s 
citrate -extractable procedure , and les s than 1 ppm cxCu by Canney and 
Hawkins 1 procedu r e , ;;.re indicatt::d fo r active s edin1cnt collected from 
g r anite and s chist ter rains. Slightly higher background v alues of 1 ppm 
heavy me:als and 2 ppm cxCu represent a q u a r t zite, hornblendite, and 
metamo rphosed calc- siHcate roc k terrane. 
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Detection of Anomalous Concentra tions of Ore Metals in Precambrian 
Country Rock 

SMITH , J . R ., H ead, Geolo gy Divis ion , Saska tchewan Resea rch Council, 
Unive r sity C a mpus, Sa skatoon, Saskatchewan 

In nume rou s areas in which Precambrian counrry -rock in 
Saskatchewan has been sampl ed on a reconnaissance basis (4 t o 20 spec imens 
per square mile), conce n t ration s of Ni , Cu, and Zn exc e eding 200 parts per 
million a re rare, rangin g from less th an one out of one hundred specim en s 
to about o ne ou t of !Uteen specimens in dille rent a reas. Although contouring 
of the metal c onc entrations in s ome cases reveals trends on which the high 
concentrations lie, the ir significance i s not imm ediately appar ent. The 
purpose of this paper is to illustrate the nature and possib le signUicance of 
some anomalou sly high ore-met a l concentrations found by reco =aissance 
sampling of bed ro ck. 

Fro m an area underlain by granodioritic intrusive complexes 
surrounded by Amisk-type bas ic volcanic rocks where 16 specimens per 
square m ile were taken, l 00 out of some 1, 600 specimens (o r one out of J 6) 
cont a in more than 200 ppm of copper . I n the basic volcanic r ocks them
selves , the r at i o is one out o f nine , and it is h ighest in uni ts which are 
closest t o the gra.nodioritic intrusions. The h:ghes t ratio of all (one out of 
five s pecimens containing more than 200 ppm of copper) is in a relativ elr 
small unit which i s the hos t of three known copper ore bodie s. The ratio is 
the same among 370 spec imens per square mile collected near the Coronati on 
mine, and the s pecimens with m o re than ZOO ppm of copper a re concentra ted 
along a belt on s tr ike with the orebody . 

The same reconnaissance sampling detected many high concentra
tions of nickel in m eta-gabbro sills, and suggested a zonal distribution of 
nicke l in s o m e of th em. Detailed sampling of one sill d isc losed a marked 
increase in nickel c oncentrations toward the contact with ultrabas ic r o cks , 
and chemical anal yses demons trate that the sill itself is ultrabasic gabbro. 

Reconnaissance sampling (20 specimens per square mile) of a 
second area n ear Hanson Lake , Saskatchewan, suggested clustering of high 
concentrations of copper near the contact of a granitic body and of nicke l and 
zinc in metasomatized volcanic and sediment ary rocks . Detailed m apping 
and s ampling (400 specimens per square mil e) disclosed many well- defined 
anomalies in the d is tr ibutions of all three metals , the most m arke d of which 
surrounds the on ly known showing of copper - zinc s u lphid es in the area. 
Most of the few scattered hi gh concentrations of nickel, copper, and zinc 
found by the r econnai ssance sampling are neighboured by many specimens 
containing a s m uch a s seve ral t enths of one pe.:.- cent of the ore-metals . 
Preliminary m ine r a logical studies suggest that concentrations g1:eater than 
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ZOO ppm of copper and zinc s i gnify the presence of chalcopyrite aild 
sphalerite in the "pecimen"', but that much or all of the nickel may be in 
silicate minerals. 

lt :s c o ncluded that reconnaissance sampling of Precambrian 
c ountry- r ock for geochemical s tudies can r e\·eal iDio rmation o f geologic 
and economic Yalu e, even though no well- defined " anomalies " are obvioue. 
Detailed sampling of bed rock discloses many well- defined anomalies, some 
of which delineate zones of disseminated ore - sulphides which norm a lly 
escape detection by detailed geological mapping and by geophysical surve)•s . 

G rani.te Studies Related to Ore Formation in the Eas tern Townships, Quebec 

VAN INGEN, R., I<ennco Explorations, (Canada) Limited , 25 King Street 
West, Room 1230 , Toronto l, Ontario 

Three Devonian granite masses were mapped and samples 
collected by stratified ::-and om s a mpling methods. 

No ore deposits are associated with the mesozonal Winslow 
g:ranodiorite mass , c ute::- portions of which are basified . 

Mol)•bdenite - quartz stockworks, occurring in hornfelsic siltstones 
of Silurian a ge, a re spatially related to biotite leuco - quart:: monzonite at 
both e nds of t he epizona l St. Cecile quartz-monzonite-granodiorite stock. 

Stratabound Cu- Zn sulphide deposits, occurring l.n sheared 
O r doYician volcanics, are spatially r e l ated to muscovite- biotite leuco-quartz 
mon zonite which crops out in a crescent shaped area that makes u p the 
·wes tern part of the epizonal Weedon granodiorite. 

Bo th the epizonal masses are characterized b y bimodal distribu
tions of S i02 values a nd significant differences in chemical and mineralogical 
composit:ons , probably related to differences in the composition of c rustal 
:-o cks that were fused. 

The molybdenum contents of all three granite masses is probably 
no::-mal. For example, 55 samples of granite and 6 of d ykes from St. Cecile 
c ontained from I to 3 ppm Mo, with a mean of 1. 7 ppm Mo . Mo is inversely 
p::-oportional to Si02 . 

The base metal contents of the granites are somewhat lower than 
comparable data from Sandell and Goldich, 1943 . 
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Si02 

Mean Median Range Std. Er. Mean No. S;eecimens 

Winslow 64.3 65. 0 51. 3- 74 . 2 1.8 14 
Weedon 71.9 73.8 66. 7- 75.0 0. 8 17 
st. Cecile 72 . 0 71.0 68.2-76 .3 53 

Cu .e;em 

Winslow 6.6 6 2-26 0. 8 33 
Weedon 6.4 3 1- 28 1.0 41 
st. Ce c ile 7 .4 5 2- 45 53 

Zn ;e.em 

Winslow 46. 1 so 9-82 3.0 33 
Weedon 38.5 33 9-63 2.8 41 
st. Cecile 30.0 2 8 10-60 53 

Pb .e;em 

Winslow 2 . 2 1- 8 0.3 33 
W eedon 7. 3 7 1- 15 0.7 41 
st. cecile 8.7 6 2-25 53 

The St. Cecile leuco-quart z monzonite phase has a me an Cu 
content of 5. 9 ppm , excluding anomalous values of 170 and 190 ppm Cu, which 
is significantly higher than the I . 6 ppm Cu con tent of the leuco-quartz 
monzonite phase of the Weedon granite. Ho wever , anomalously high Cu and 
Zn value s come from this phase where it has assimilated host r ocks of the 
Weedon depo sit which terminate s at depth in granite. 

Ii the ore deposits a re cogenetic with the granite, as inferred 
from evidence that sul phides replace granite and contact metasomatic 
minerals , the deuteric a lteration h ypo thesis postulated by Ear l Inge rson 
may account for their origin. But both the Cu- Zn and Mo deposits are cut 
by dykes hav ing co mpositior.s that can b e c orrelated with those of the grani te 
phases, and t he Weedon deposit may be a 11contact metamorphosed" deposit . 

Primary Ge och e m ical Dispersion and i t s Application t o Exploration and 
Mining Programs 

WALKER, J . L., Barringer Research Limited, 304 C arlingview Drive, 
R exdale, Toronto, Ontario 

Primary geochemical dispersion involves the distribution of 
elements in i gn eous and me tamorph ic rocks at relatively high temperatures 
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and pressures characteristic of deep-seated conditions. The resultant 
distribution patterns of elements permit an examination of the chemical 
variations in the rock which have result ed fro m primary dispersion 
procer.ses . T h e se patterns can be s tudi e d t oday in r ocks below the zone of 
weathering and provide v a luable additional data as to t he geological history 
of the are a . lD p articular, however, trace element distribution patterns can 
be an inv·aluabl e guide to mineral deposits . 

l n the U . S.S.R . primary dispersion studie s have played an 
important r o l e in exploration fo r blind o rebo dies o f h ydrothermal and/o r 
metamo rphic o rigin for some time. R e search investigation s have been 
undert:l.ken in othe::: parts of the world by both Unh·e::.-s i ties and Mining 
Companie s . Much o{ this research, however, has been c onfined to certain 
asp e cts of the overa ll concept. Nevertheless, the se investigations have 
proved the applicability of "rock" geochem: stry as an aid to geologi cal 
mappillg , and as an ancillary guide to mineral deposits . As a result of these 
inve&tigations, p:·imary d:spersion studies are becoming an integral part of 
geological exploration and development programs . 

Primary dispersion studies in certain forms h a ve been funda
m e n ta l to the study of ge o logy . Initially , mineral as semblages and minera l 
dis t::.-:.b u tio n pa tte rns we:·e the only parameters used . As chemic al analyses 
have a d,·anced, fu e chemical c o r.1position of the major element c onstituents 
of r o cks and m iDeral s h as be come a c ommon m eans of elucidatin~:; ge ological 
proc es s es. In mine:::al e:J·,-ploration also, the chemical c omposition of major 
cons tituents i s used in the a ssaying of rocks for their ore m.etal cont ent. 

By the examination of the trace element constit uents of r ocks and 
m :.nerals , ' ' rock" geochemistry has broadened the concept of prlmar)' 
dispersion in pro,·iding m e asuremet:ts of parameters which are submicro
sc o pic . Thi s has been possible w ith the development of geo c hemical 
analytical technique s , which h ave provi ded rap id and quantitative analyses of 
trac e quantities of metals . 

Four of the princ:.pal aspects of iDvestigation in which p rimary 
dispe r s ion s tudies have been undertaken are as follows : 

(a) de E.mHing g eo chemical provinces by comparing the a bundance of trace 

e lements in igneous :o-ocks , and to a lesser extent in sedimentary rocks , in 
a ? articula:o- area to t h eir average concentration in the earth •s crust as a 
who le; 
(b) a.:ding geological mapping of folded strata by es tablishi ng marker 
h orizons based on their characteristic trace element assemblages, ratios, 
ar.d /or absolute value s ; 
(c) dis c overing blind orebodie s by detecting anomalous concentratio ns of 
metal i11 r o c ks overlying the deposit; 
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(d) d etermining hydr othermal and/or metamorphic patterns around orebodies 
by measuring the trace element content of rocks and minerals in order to 
establish chemical gradients in depth, along strike, and a round the deposit, 
whereby p r ospect drilling and /o r mine development c an be directed towards 
the maximum c oncentr atio n of or e metals . 

Primary dispersion studies are proving to be a v a luable ancillary 
guide to the discovery of ore depos i t s . The applicability of this appro ach to 
exploration in North America as well as in other part s of the world has 
alre ady been prov en. J u s t as in the s urface environment, where geoch em 
ical technique s h a ve provided additional and often primary data in the 
discovery of m ine ral deposits, so, in the pro s pect drilling and development 
s t age s of expl oration, primary geochemical dispersion can p r ovide 
invalu able and at times unique d a ta concerning the nature of the mineraliza
tion a nd t he direc tion in which to go in s earch of ore. 

Some Problems in Applied Geochemistry 

WARREN, H. V., DELAVAULT, R . E . , and CROSS, C,H, ,Depa rtment of 
Geology , Uni versity of British Columbia, Vancouver 8 , British 
Co lumbia 

Geochemistry is being used m ore and more in exploration and 
development work. Never thele s s, there are many problems of technique 
that need to be appreciated if full use is to be made of this exploration tool. 

The authors provide e xamples to illustrate geochemical technique s 
which can easily involve mistakes being made b y the unwary. 

Sele cting appropr iate ext ractants and horiz ons in pedoge ochem
istry , and the most appropriate o rgans and species of trees and plants in 
bio geochemis try, are among the techniques that are discus s ed. 

Heavy Minera ls as Prospecting Guides, Gas p e, P . Q . 

SIMS, W .A., Mount Allison University, Sackville, New Brunswick 

During the summers of 1964 and 1965 , the heavy minerals from 
Rec ent stream sediments were c ollected in the region of Gaspe Copper 
Mines , Gas pe, Quebec . 

Che mical and miner a lo gical analyses of these samples m a y 
provide usefu l pr ospecting data for co pper d eposits a s sociated w ith skarn. 

This applied res earch project is being sponsored by the Ministere 
de s Ric hesses Naturelle s , of the Province of Quebec . 
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